Cd - 821/ PCT DESCRI PTI ON HUMANI ZED

ANTI BODY AGAI NST HUVAN TI SSUE FACTOR (TF) AND PROCESS OF
PRODUCTI ON OF THE HUMANI ZED ANTI BODY 5 Techni cal Fiel dcgI-G821/PCT
The present invention relates to a human/ nouge- chimeric anti body
conprising variable region (V region) of a nouse nonocl onal anti body
agai nst human tissue 10 factor (TF) and constant region (C region) of a
hunman anti body; a humani zed anti bBEFCREPRRP¥h conpl enentarity
determ ning regions (CDRs) of light chain (L chain) V regi on and

heavy chain (H chain
human TF have beeRYHRS v
chain of said aBRD B oandRaDmee NOOFfTH HHUMANDIEDIANTEB 9)'4 he L
chain or Hgchain of said anti body. The present invention al so rel ates
to a process of production of a humani zed ant i body agai nst human TF.
20 The pFesbnticadvEneldn al so rel ates to DNA encoding t he
above antibody, specifheabl¥s@nY §ROLARiLRAIERALes to tﬂs&sa? ofigd DA
encoding an L chain or e present

i nvention al so r Ehdmesic antipgdy €@@Qﬁb5ha§tVaééﬁblec§ﬁﬁlpglh§ saydomNA,

and a host 25 oErQn&BQEEEﬂoﬁbEmoﬁéldaﬁéﬁBeay against humdfetPE8aENt
i nvention f§so relates to_a gn cess of preparing.,a chineric antibody

and a huneni zed 3ACFBEdYTF) aﬁSPﬁ§Pnﬁuﬁﬁﬁl?F (¢h§e§%@§énPf|ﬁv€HFFBn al so
gglatez_to _ aatmbaﬁyacEUhFﬁahlﬁéﬂpéﬁtibeﬂya?d ﬁhibﬁraeﬁpléﬁeﬁﬁ§ﬁ§t§0r

i ssemi nat intravascul ar _coa on
conprising as an%§§FFWénﬁﬁar589éﬂps ?ﬁhﬁﬁh ég%Fbggﬁlnn?L cBgirAs¥ human
TF. _ Backgegand Ant BBavy chalnTKHsuhaia¢tUrré§E¢n afracmptise of the
O bansonl o rolighBE1BRaY, bne¥BLATSEda0RL ufiEh rF hEOEbeBh Y RaBled

I ndi spensable ro e I'n the activa
15 onto a human antibody; the L chain and H chain of said

Vv reglon of a npuse nDnocIonaI antlbod agai nst
ANTIBODY, AGATD A SUE, FEACTOR AND

antibody; and a V region fragment constituting the L
chain or H chain of said antibody. The present invention
also relates to a process of production of a humanized
antibody against human TF.

20 The present invention also relates to DNA encoding
the above antibody, specifically a V region fragment
thereof, and DNA encoding an L chain or H chain that
contains a V region. The present invention also relates
to a recombinant vector comprising said DNA, and a host

25 transformed with said vector.

The present invention also relates to a process of
preparing a chimeric antibody and a humanized antibody
against human TF. The present invention also relates to
a pharmaceutical composition and a therapeutic agent for

30 disseminated intravascular coagulation (DIC) syndrome
comprising as an active ingredient a humanized antibody
against human TF.

Background Art

35 Tissue factor (TF), a receptor of the coagulation
factor VII expressed on the cell surface, plays an
indispensable role in the activation of coagulation



- 2- factors I X and X through the formation of a conplex with

the coagul ation factor VII, and has been defined as a practi cal
initiating factor of bl ood coagul ation reactions. 5 TF is
known to be expressed in fibroblasts, snooth - muscle cells, etc. that
constitute the bl ood vessel, and to play a henpostatic function by
activating the coa ulatlon system at the tine of blood vessel in'ury
DICis a di seasef2FtRF chX 3R 261 FREQYTH Bhe tFRrmation @ il SeTRHe% Et

a bl ood vessel |¢gescéageVst B Cfactor mri,tlamce e U & Cbe Dinddl 0l £1 ots
mainly in the vasculaﬁure %H%t $nnnn t {.the reductlon

of platelets andpﬁ%%g}tﬁaor IR TS %‘_ilj(ét? i SRR éE‘tJ‘(Pleads to
bl eedi ng whi ch iseateiopposite phenonenon to 15 bl ood clotting. The

mul tiple mscrot hrombipgans Cause +o Oﬁfésesf%fa ”Jfﬁrf’féfwiééib?” %rﬁ'ocg
maj or organs, which, once deve ope s To Trreversible Tunctional
defici ency and t@u%ghep¢®hh%5|%¢Qﬁ thas eorStitute sthenskood Vesiwt)lénd

consi dered an '”PQH%PQ& Q'ﬁ&ﬁ’é&at@c functloﬁﬂﬁiy A6t Seacen & ey@der I yi ng
di seases estimated Trom 0 and 199 research reports by the

M nistry of Coﬁﬁ‘éﬁhl%’hos%??%r%t SRR i §ieR) o SRR YRIeRl CHAGUr¥t i on
Di sorders Survey and ﬁi@dys(icuﬁseéser&ﬁﬁ%ﬁ&éﬁﬂﬁﬁé actlvaﬂﬁémgﬂﬁnﬁhés

about 30%. solid tunors. about, 20%, ection ut, 15% obstetric
o onhsos. ol “oopgl e 280 Lys fon’ 1 2 1 edd St S0B 1 0 Lrd S tataniS
and car di oma}stuphe dmsre:a:smce abb b 1 S84 dhets nanalemkly Drﬁ ﬂhé: S

as high as about

| ynphoma, and abné%?{%{{}?%‘?g%ﬁﬂ t unor apg%o@ ﬁr?cgné?\%PCtlaa o S a%%‘?){rrpam ed
by various di sea@ésplateleﬁenamd)rréqiaqatbba/elorbufactmr%a@@ettsaece@etmmptheneof
is the Sa”Eea&E'QB b§eé&in§*%§1cﬁrﬁ%O@ﬁéto§§8§§ﬂéSﬂhéﬁoﬁlﬁbhsto

bel i eved to be: abnor nal ormati on and expression of TF in

cancer cel¥% in BtoPe Féﬁé%h?% JEhe m?%ﬂ+2&ﬁuml¢§9%%%ﬁ%bla%ﬁ“s%??ﬂetunDrs
t he enhanced defioienti AlcPOE BEUBXPIGSSIPNIé ndjdP HPHAEY] eshdeH/ or

once developed, leads to irreversible functional
deficiency and to bad prognosis of DIC, and in this sense
DIC is considered an important disease.

20 The incidence of underlying diseases estimated from
the 1990 and 1992 research reports by the Ministry of
Health and Welfare Specified Diseases Blood Coagulation
Disorders Survey and Study Group is: hematological
malignancies, about 30%; solid tumors about, 20%;

25 infections, about 15%; obstetric diseases, about 10%;
hepatic diseases about, 6%; shocks, about 5%; and
cardiovascular diseases, about 3%. The incidence of DIC
is as high as about 15% in leukemia and about 6 to 7% in
malignant lymphoma, and about 3% in solid tumors.

30 DIC develops accompanied by various diseases
mentioned above, but the causative agent thereof is the
same, which is TF. Thus, the onset mechanism of DIC is
believed to be: abnormally high formation and/or
expression of TF in cancer cells in acute leukemia,

35 malignant lymphoma, and solid tumors; the enhanced
formation and/or expression of TF in monocytes and/or
endothelial cells in infections (in particular, sepsis



endothelial cells in infections (in particular, sepsis

- 3- caused by Gamnegative bacilli); TF influx into the bl ood
fromthe necrotized liver tissue in fulmnant hepatitis; TF
expression on the |um na of the bl ood - ¥yessel in aortic aneurysm
cardi ac aneurysm and giant 5 hemangi oma; and also TF influx into the
bl ood in obstetric diseases (amiotic fluid enbolismand abruptio

pl acent ae) and sGRYERReRY FhpmrRegative Baehtli); TF influfghénteebbeent of

the original (undesbdi PEomOItRE€a8ESrotized | BiPér UL IBSte CONCEL Tni MRREN,
however, is not ﬁas%)%Q.lp ractical terns. , As a current
met hod of treati RGPBFE L8t TES gftion on the, Lapinaqgof bhe| pLeedn

therapy are in usessékpiniaortic apeeppsm}icasd{icaghéorpsry Hrgagiant! ow
nmol ecul ar i ght . arj e L nl sed, for anti-gcoagulant therapy.
15 Synt \rl?gt ic %?%?%%%éﬁghhéﬁ%t%iio E@%b’e’iﬁf‘é" n?a%‘??a’?l%? bS8 Haf anost at
mesil ate) and copkehetaieddpsesses (bamniotic f£luhd cembollsh, andt abatiptio
protein C prepargisi@8s)adla@S s Msed - As. a su [ I on t herapy,
there are platelgt 2 go%cen%?%?%g%e fes ?f?%g%h % %s%%%ﬁ%SUpply of 20
fibrinogen), washed rB@ebtERAtERRt sOf ablte toeiginel (underlying Hodkseaseshe

current therapeutéCofUeRhSsarofbrn, whidR! i RERETOFY Jhél :H@{f@?él% ficacy
rom

and side g%fects and, i n nmost cases conplete w thdrawal ICis
i mpossi bl €. Prafkie?brie™fere is a need for the use of drugs having 25

hi gh therapeutic effexs saangrteonmt Sﬁ@@hﬁf@ﬁtﬁre%ting DIC,b Qi‘ti@@a@&%&ﬁt
hand, as new att i n C treatnments t here can be nenti one
t hr ombonodul i n p?%%%%%}f i %ﬁ%,sumtltlﬁﬂ%iweﬁw S - PARShent EePaT LR ye

factor pathway Prepayabhidns offfaiPignated-sepacin yvelowmhidléoibanrweBght
attracting attengson fs) 05Ad | fﬁ&Q ' . ' uj nd/ or
antithronbotic a elgt S. %Ii%é aﬁS(a an rﬁ&&i ;g‘%‘ﬁta’%%tc nei*lrc%??z @%?@’act ivity
of TF, w0188/ 07 thetic jprotents skl tons - (yakexdate memtlara) anti body,

and WO 96/ 4RP2odh €| RSES] AP e b St d MBSy TH Adhd body, ; 35
Mouse anti - human TF nocl onal antibodies are, eXpected to nmake a safe
and effective t heh& QCI%iﬁ”ﬁctlvated protein C preparations) are also

used. As a substitution therapy, there are platelet
concentrates, fresh frozen plasmas (supply of
20 fibrinogen), washed red blood cells, and the like.

However, the current therapeutic agents are not
satisfactory in terms of efficacy and side effects, and
in most cases complete withdrawal from DIC is impossible.
Therefore, there is a need for the use of drugs having

25 high therapeutic effects and low side effects.

On the other hand, as new attempts in DIC treatments
there can be mentioned thrombomodulin preparations,
hirudin, and anti-PAF agents, Tissue factor pathway
inhibitor (TFPI). FXa-selective inhibitors are

30 attracting attention as orally administrable
anticoagulant and/or antithrombotic agents. Also as an
agent that neutralizes the activity of TF, WO 88/07543
discloses mouse anti-human TF monoclonal antibody, and WO
96/40921 discloses humanized anti-human TF antibody.

35 Mouse anti-human TF monoclonal antibodies are
expected to make a safe and effective therapeutic agent
in that it does not exhibit a symptom of bleeding



in that it does not exhibit a synptom of bl eeding

-4- associated with main efficacy in DIC. However, nouse

nonocl onal anti bodi es are highly i munogeni c (sonetines referred to
as "antigenic"), and thus the nedi cal - 4 kerapeutic val ue of nouse
anti bodies in humans is 5 limted. For exanple, the half life of nobuse
ant i bodi es in humans is relatively short, and therefore they cannot
fully exhibit tRIFOHAERY phtdl e @18 ey e, HOWeVWuse

anti-nouse anti hashod MY dhaibateMal e ll’ﬂ.ghly m&t&ﬁmmd O Sdnee Himsee
ant i body adn1n|strfieqa§auses 10 react, ons_ that, are

nal ogi ¢
unf avor abl e and nferdls atrbtlpﬁﬁr}lecn?) thqﬁ)tfstbe 9%hal
anti bodi es loarapdu thiee rvegllesd el \ymeadsd rarstidyeetidso inurtamsans is In

order”(0"3g! ve 15 3 ODLATD IS DR BAEN oo oc GRNLONEH HIl oo

intend to reduce I imunogeni ¢l ant odles erive Fom
non- humans, suchlrasht(mmmdmmlativelsamhqmlaem ddrenafipde dgjeyriaanna@ne of

themis a nmethodeyyly 3 #ﬁ‘ﬁk'%ﬁ"ml&ﬁ}éé)%fé&é’m' FhA NS €

region (V reglon t he anti bod erived from nouse npnocl onal
anti body, and a YRR ARtFORWIE (@?Jéﬁ?%)(f’c%)ecﬁharfs dgyeloRferifed from a

sui tabl e human ardsp®rlle to the mouse'ilan&elsdmj Céummflgnaﬁédmbhﬁg ai ned
cont ai ns vari abl e reglfn of an ori nouse. ant i in. the

conpl ete A8rm i IR Ph IR aarﬁ% JEH R¥ 95 anq he
i dentical affi | nldamgaea:cmmtt@fpamrws gi maiusrmumszés moncﬁuﬂtoﬂm]dwntlbodies

Furt her nor e, ﬂ‘{@{i %@ft—%’d ea n?‘trliostOf an 9 al‘hﬁt?anaéﬁ no acid

sequences derlve OmM Mon- HUNBNS y ‘reduced, and
thereby it is expecteihtardeweto solva trmmeatobimmgemmqqs doaNsrkeen o

the original ”DL@évelo ed étboﬂi’ted'&)"’@d’%’bﬁddée lhe't .Mumﬁ g%f an 30

i nmunol Ogl cal respons to € nopuse varl abl e redgl on
(LoBugl i 0,15A. F. a@tlmdlesprdﬁarlm|fr%eman<_té4mans, suqbspas s(enomkpn@lm

1989) . _ an¥i S6E08l det hacl of rdmeyd Ui g, t hﬁlé NBRINQESNI 1 ty n‘l@thod
nmouse anti body |s %@ﬂ%% ch nprﬁﬁﬁﬁﬁggh?atEd ected Bide 10 ion v
drastical ly redude ReyLq citt )Wtb"fc a varia g (
region) of the antibody is derived from mouse monoclonal
antibody, and a constant region (C region) thereof is
20 derived from a suitable human antibody.

Since the chimeric antibody obtained contains
variable region of an original mouse antibody in the
complete form, it is expected to bind to an antigen with
the identical affinity as that of the original mouse

25 antibody. Furthermore, in chimeric antibody the ratio of
the amino acid sequences derived from non-humans is
substantially reduced, and thereby it is expected to have
a reduced immunogenicity compared to the original mouse
antibody. However, it is still possible for an

30 immunological response to the mouse variable region to
arise (LoBuglio, A. F. et al., Proc. Natl. Acad. Sci.
USA, 86: 4220-4224, 1989).

A second method of reducing the immunogenicity of
mouse antibody is, though much more complicated, expected

35 to drastically reduce the potential immunogenicity of
mouse antibody. In this method, the complementarity
determining region (CDR) alone of a mouse antibody is



nmouse anti body. In this nmethod, the conplenentarity det er m ni ng
region (CDR) al one of a nouse antibody is

-b5- grafted onto a human variable region to nmake a "reshaped”

human vari abl e region. As desired, however,. some am no aci d sequences
of framework regions (FRs) supporting the CDRs may be grafted from
the variable region of a nouse 5 anti body onto the human variabl e
region in order &afted ogpoapnhumancvaségblgoseabbs &ppN@kEn&tW@ﬁsbﬁPBHé

original ”%%ﬁﬁna%%&Q%@MeSEEEEBHre AIh8851EE8 hHBﬁEbé?d %ﬁEaQﬁﬂno

hunman variable region is |igated to the human const ant I'n the
finally reshaped delaSiessen ﬁFIBéd§raT§workp§PﬂP@ﬁ§ &ERﬁOeéuPP@ﬁFﬁﬁﬁ-ﬁbﬁan

am no acid sequenDRSs @a§ be gra@ﬂbu tremCbRe ¢a#iabiBBkkgROn! bENa0holide

FRs. The r|s ariabl e am no aci d sequences and they do
not show s §0|esa§5é%° g&uéﬁ éuman VarlngeFGPgﬁﬁﬁaﬁPZQH dgri thody, ~see
al so Ri echmann, bbteunlihe cdbseshiapuseiBld: aBpBoR2Mati1888pfVenhkoeydgillalet

2 Prote ﬁ’cEﬁgﬁ%s@%“%%?g%ﬁ%ﬁ%gggaeda%hebehg“gnmaglze%%fesﬁsa

and hybridonma, 2: umzm-yaxlabgslreq@pnans $igpted to the humanroonsmant

' Bi I
écaSZGSg;l Uf391§%856%81 %%SQhe19%ﬁa1¥? resﬁﬁ?@ﬁshupgni hg ISBB%X ggy

2869- 2873, 10 ppgsions,derived Erom| nonphé@anNammAésad seguensas 8ge

4285- 4289, 1992; oGQy MheSCDﬁts ahd, aJsmhﬂmel@ktzLoMBf the FR%149T¥1E5éDR%992
and Sato, K et al S g 851- 856, 1993. J
t he conventlonalcﬁﬂﬁﬁﬁ§fa VBﬁrVQEHﬁ PSg?mlBQchb# sequencgs ApdnEREYK do

regi on (FR) InC|ud&sSanwaupaol&SdeéeﬂﬂéﬂCEequenCﬁbhat was gL?fted fromthe
variable region of a S ntibody .to the man_variabl e region.
Thus, when it is 30 %BgdﬁPﬁﬁgﬁefgdggglgggxérﬁﬁguﬁiﬁoaﬁéﬁf " Ru ns€tt here
is a 1%i sk w©Rat, HatusedBdld:aBd3f3rApdlaga; n¥erhoeyee Mavemngaan,

am no acid sequegggegggep@ggenﬁsga TB?@”Si95§°uﬂgﬁ£&ebaﬁough pergly gne to

a few amno acids. In order to circunv thrrd
humani zat i on t ecRAolro§¥okaindEopsed, $5 773FRE3, ﬂﬂ&lnthedaan@bvggmahor

four FRs (FRL - 4htibodies and hybridoma, 2: 124-134, 1991; Gorman, S. D.

et al, Proc. Natl. Acad. Sci. USA, 88: 4181-4185, 1991;

20 Tempest, P R., Bio/Technology, 9: 226-271, 1991; Co, M.
S. et al., Proc. Natl. Acad. Sci. USA 88: 2869-2873,
1991; Cater, P. et al., Proc. Natl. Acad. Sci. USA, 89:
4285-4289, 1992; Co, M. S. et al., J. Immunol., 148:
1149-1154, 1992; and Sato, K. et al., Cancer Res., 53:

25 851-856, 1993.

In the conventional humanization technology, part of
the framework region (FR) includes an amino acid sequence
that was grafted from the variable region of a mouse
antibody to the human variable region. Thus, when it is

30 administered as a therapeutic agent in humans, there is a
risk that antibodies are formed against a site having an
amino acid sequence not present in humans, though it is
merely one to a few amino acids. 1In order to circumvent
the risk, a third humanization technology was devised.

35 Thus, the method involves, for four FRs (FR1 - 4)
required to support the three dimensional structure of
three CDRs, the substitution of the FR of a human



required to support the three dinensional structure of t hree CDRs,
the substitution of the FR of a human

- 6- anti body having a high honology with the FR of the npuse

anti body present in the database using one- FR-as a unit. In this
case, several FRs are selected from human anti bodi es present in the

dat abase, and are sequentially 5 shuffled to prepare a humani zed
anti body havi ng artiRpdy havingta \ijgh homology witdy e &t Rf the jmouse

possi bl e to congifuilodPrigett in thaHdMl®Rs ddindide a¥r ddiea Ritsit.

except the CDRs in the vari abl e regi on have am o aC| sequences
derived from 10 10 Yiffaifi RRKETaY H?Lf%sg 4R IRARMTSR LT carrying
t he nouse CDR sm&rbmés)rmsémyem MRS clittsade/, neME are seqméretrﬁalhan a

human anti hody caqnt t he hu h Z

ot body |9 expetiust 1 e (ERRTE & Tinaized MEURLY G PR RO as
ment i oned above, a¢tmyxtﬂ£3 s no fixed process pr esent mhlch S

uni versally a Tt had,

humani zed anti body, an% %Eere 'g%g%ltug{}s COnt Fi vanﬁs@e & Wy reqw ré;g to

construct a hunefiziEePdigs bigdywhieh akhithe FRs excepughe GRRE B rtheg

activity and ne%éﬁiéﬂl@@r@@iéﬂ“ﬁéﬁz@%mlné Oaéllép#‘é‘dé Udrcadtd&eivéd eerom OF
exanpl e, Sato ncer 1- 856, 199

a
Di scl osur &%of tﬁ@“‘i‘?ﬁ/eﬂ’?b‘i’f’dy Cﬁ’us' #}iel@%ﬁhﬁﬁ%&n bode %ﬁre@él'ﬂg
invention to proyhélendi®se CBR Wimelmwrnw@mmgmwlm@ré he

vari abl e n (V reg| of a use nonoc onal a st
hunan tissue fac?%tl" ﬂh%“%n%?gﬁ? ‘f’égcf%t?@ ng % gb'f% 9@1@
human anti body, a hunmhthembhunumnmmzédlantlbodyux$1e*pacmm@IEmemeamse@ul

determining regi 05 {DRAled%r cIRBLAN! £haldh (ofha ioder cghan. and

t he heavy chain 'a mouse wonoc
agai nst 15  hubdinmaF ed M\ew a@x%&hmﬁt@mmmmmemlythe L

chain and H chai g,0f ; 82 fle 304 | DOHYan Kby Vi €@ method of producing
humanized antibody, and thereby various contrivances are
required to construct a humanized antibody that exhibits
a sufficient binding activity and neutralizing activity
20 to a specific antigen (see, for example, Sato, K. et al.,
Cancer Res., 53: 851-856, 1993).

Disclosure of.the Invention
It is an object of the present invention to provide

25 a human/mouse chimeric antibody comprising the variable
region (V region) of a mouse monoclonal antibody against
human tissue factor (TF) and the constant region (C
region) of a human antibody, a humanized antibody in
which the complementarity determining regions (CDRs) of

30 the light chain (L chain) V region and the heavy chain (H
chain) V region of a mouse monoclonal antibody against
human TF have been grafted onto a human antibody, the L
chain and H chain of said antibody, and a V region
fragment constituting the L chain or H chain of said

35 antibody. It is a further object of the present
invention to provide a process of making a humanized
antibody against human TF.



fragnent constituting the L chain or H chain of said 35 antibody. It is

a further object of the present I nvention to provide a process of
maki ng a hunmani zed anti body agai nst human TF.

-7- It is a further object of the present invention to
provi de DNA encodi ng the above anti body, specifically a V regi on
fragnment thereof, and DNA encoding an L chain or H chai n t hat

contains a V region. It i§ & further ebjeet of thegpresenpréseantianehei on

to provide a recpﬁbvmaatDﬁhwencodlngeeherasever55t990a9ldsgb@1f§891@yh989
transfornmed with vect or Is a further objec t he present

i nvention to probf8&°8 gﬁaﬁﬂﬁEEUFF€5?°€onﬁ6§|PNBneﬁﬁﬁdhng an Lt fBRAPeQFi B
agent for di ssem:haﬂ.adthatrauﬁsauhéralﬁ reg€eagul ati 98 éyﬂdfeﬂsr(abgiéct

conprising as an_ac e redje hunanL ed anti bod ai nst human
" ¢ Aoferh¥lprasrnt' LHIEYEERR B RrPRLIS p BopoanteRgE BYA "R
i nventors of theVpcGQEncompvealngnsaadennmpcanéfulhgst transbbameedwaﬂh

anti body in whichgk i ci u iect! | ona
ant i body against uﬁgﬁeggsy ¥ 18 ngggghQ §§3? 5 érgggggocess of
maki ng a novel lnvenhhﬁﬁnt?eﬁrgﬁ%d%odyPhénma@ﬁ@te@ylhGQEpgeanenedndhe

present anenthﬁherapeutlc aggHHSfo£h&lQé@ﬁfﬂ&té@VEHEfQ?aégkféfs to a
0

chineric 0 f r|S|ng chain C region uman anti body
and a fragrment o?o?ﬂ% ?F&ﬁ i RYRA %@?ohDB¢)a¢ﬂBH§éSlng asndRodFBA¥E anti body

agai nst human TFanSeﬁhenH ahﬁumaﬂ&zed ant £9b&%, aéQﬁﬁ@tCH@mQﬁ fentioned one
t hat conprises an 0, aci d seguence

and as 25 the C reglgﬁr fﬂa?%s%%ﬁ 5Euﬂ¥nF?oﬁ%gV%nEﬁ?h%P°Y§ é%?giﬁﬂs'
fromthe Cy4 regtbea. inventors of Fuh¢ hpresert iheeptisenhavavsuatcessfeldyes

to a Ch'”EébEaEnEQaéH 89€?ﬁ$§%ng t ﬁi&hvfﬁﬁ@ng:éﬁ?éggyoinahumans of

human antlbody and a fragnent regl ) nouse
nmonocl onallant i b BYasAsToReERPNFE. an¢$b©%2 against kwopam TFrégi on, there

can be ”E”tlOnedréaﬁcéaataﬁ@”@lééeéevel an 888! f e
forth in SEQID OPe a§% C??%g?oﬁﬁgyﬁﬂgeaggﬁégg
ment i oned one t hA¥ manlzed antlbody, and thereby have completed the

present invention.
Thus, the present invention relates to a chimeric H

20 chain comprising the H chain C region of a human antibody

and a fragment of the H chain V region of a mouse

monoclonal antibody against human TF. As the H chain Vv

region, there can be mentioned one that comprises an

amino acid sequence as set forth in SEQ ID NO: 9, and as
25 the C region, there can be mentioned one that is derived

from the Cy4 region.

Furthermore, the present invention relates to a

chimeric L chain comprising the L chain C region of a
human antibody and a fragment of the L chain V region of

30 a mouse monoclonal antibody against human TF. As the L
chain V region, there can be mentioned one that comprises
an amino acid sequence as set forth in SEQ ID NO: 15, and
as the L chain C region, there can be mentioned one that
is derived from the Ck region.

35 Furthermore, the present invention relates to a
human/mouse chimeric monoclonal antibody against human



I's derived fromthe CK region. 35 Furthernore, the present

I nvention relates to a human/ nouse chi neri ¢ nonocl onal anti body .

agai nst hunman _ _ -8- - TF, said

anti body conprising the above chineric H chagn- and chineric L chain.

The present invention also relates t05a H chain V . rfglon frigpggfogg
humani zed anti bod sai d fragnent conpri si ng e franmewor

?FRS) 1-4 of theTEr ﬁﬁm antlbg@vr%@nml%m@ Hernmbave | oipenhd Hhehain

conplenmentarity and chdmégia1ﬂ|@gai§g|ons (CDRS) 1-3 of the Hchain V
regi on of a nnuiﬁﬁnnnoclonal antip d%ﬁ alnst human TF. As the CDR

1-3, there can be mentiBnBESBRR® tﬁ%Ye?E%?% nHee ke 49 2 HaghaimseWuence
as set forth in SEQLOD KEagiddt 185, a humanm@@esﬁtmeé&y,Aéaidilefi:&m@i&tthe H

h Vv h n | bo there c ned the hunan
antibody -2 °" Praferising B CEMIERY ragth%s Tadl o hi of The Franein
the H chain V re¥i vagbén aofioaskuman | dmdibody dmd 62, cdﬁplem?ﬂegg}cﬁn be

ti d the hu y a a 0 0 Of
gtragalt gPeWI t het heaI@:BR%ﬁg%hpﬁg ﬂgﬁoﬂg {Fﬁ‘é) 13 ehnt o%mé ér%%%% nt$%629: °%s
the FR3, there c&nMpese MonogdRrabnawt ibedhuaedinst | bougn FIB. t hat tlae GDR

honol ogy of 1- ép%@érgr@@ﬁ%evmwti&?eﬂ@né’f hde fﬁ&ﬂ?&%@ Vtﬁggérﬁﬁngf a
20 nou antibod% %and as the FR4, there can e nment1 on
h

human ant iBody FEEIEhSPIRGRCS #Dntfbglooth 480,$FQ ID NOyrk33ek3%ith the FR4
of the H chain V&esgeOﬂlmélﬁ.nnM§ethe FR1 &b i 08lYH chain v refI&hesAbLy, as

the FR1L of the n.V.re a 25 human anti t here can_ be
menti oned the h:hn%nng]gn?n%l%@a &elf—‘??lcef’hat? H%%I’%l%% @5@ Rimapogptibody
greater with theFFRItlét has a themdlodwiof \Aosegmorgméataemusm auilthe bmdy oﬁs

Lgﬁor(gy of 70% orégﬁgﬁzﬁﬁéﬁm% fﬂ%lﬁ%al né% 3%2 h of a

nouse ant ilBody; %%e¥?mﬁ¢¢xpetmﬁ#¥#Qﬁﬁﬂtﬁ#e humannﬁntxhﬂﬁYtRRQFEHEM1ha5|&ody
FR3 that has a hosmbDeyy 06t 40% oBSJerd¥ %?{19{ ﬁ’ﬂé *h% E‘of‘??hé)f t&?aﬁc\?a' n

V region of a nouse anti body;” and as the ere can oned
t he guman ant i bot§IER Thal TRESS HYRSEK: G¥s 8@% giR3, there can be

mentioned the human antibody FR3 that has a homology of
40% or greater with the FR3 of the H chain V region of a
20 mouse antibody; and as the FR4, there can be mentioned
the human antibody FR4 that has a homology of 40% or
greater with the FR4 of the H chain V region of a mouse
antibody
Preferably, as the FR1 of the H chain V region of a
25 human antibody, there can be mentioned the human antibody
FR1 that has a homology of 50% or greater with the FR1 of
the H chain V region of a mouse antibody; as the FR2,
there can be mentioned the human antibody FR2 that has a
homology of 70% or greater with the FR2 of the H chain V
30 region of a mouse antibody; as the FR3, there can be
mentioned the human antibody FR3 that has a homology of
65% or greater with the FR3 of the H chain V region of a
mouse antibody; and as the FR4, there can be mentioned
the human antibody FR4 that has a homology of 80% or
35 greater with the FR4 of the H chain V region of a mouse
antibody. As specific examples, as the FR1 of the H
chain V region of a human antibody, there can be



35 greater with the FR4 of the H chain V region of a nouse

. antibody. As specific exanples, as the FRL of the H chain V region of
a human anti body, there can be - 9-
menti oned the human anti body L39130; as the #R2, there can be
mentioned the human antibody L39130, the humanh anLibodytPOIYthhand
t he human anti bod 084 s the t here can be nentione e
human anti body Lgégggone tgetH%mﬁﬁnﬁﬂtéhPﬁboH§92@29635 the FKBAantBAreEbody
P01825, the cahupenmantibndy dhd7RSmahhenbuBBayansybedy £888Admahhe

h tibody L 4 n an S78322 man anti body
Zgggg7antkeohﬁna%ﬁ§ gbg goﬁgé é gﬁ human ahﬁhﬁ%ﬂyaﬁgpgﬁgy E§3§h? and
as the FR4, therE&R3antheré&Ocan henmenﬂédnéhethenhnmantahﬁﬂbo&§9139130
As preferr exa e o] n
ot body.  ther e thecRundf bELBRRy 4sh083 T S Rudan, anyibBdk Ra2b28 (B
FR2, there can bBUmaAt pBhdHody M52?hé huhanhamanbadylb661308ald4thEhéunan

ti body Z80844; er a e
onti body aRan aREi by e LS €§€NE5@§%”§H£%B?§2 %Eﬁ%gyén?h%odx
U95239; and as tHBm?ﬁmathEPéycé%G%%7neﬁ ¢ ohe@ar henhiledy U95233nt apddyhe
L39130. As nore humaaraftibsayphesi142s 4he ERlthe FraOf thbgeH-8haba V

b h d the human anti body
00 o0, O hamBRELEREEY nb MRUEAR RPELAQy 1oREA: OFed TRE Buiar ant] boo
as the FR3, t hehs paefbereénekmmpﬁeshea@uﬁhg FR1i 60dyh&3896RBaandvt he
' d 4
numan ant | body (38450" 98 e Huhdf Li¥inday Pf8le Ban pe pERRLORRRLERE" |
t he franembumanegnbhboéyeLb%té@,o@sdehenFR2onthngaban be mentKahad,
E. A et al., UStEEDEumEE35591@8@ySfﬁyi§@san&EEhe umggvgﬁﬁ Q%Pﬁhgﬁhﬂaln

O fices, 1991). present 1nvention so re
V 30 r &gl on fﬁ%gﬁ%ﬂtFBﬁrath%ﬁw&%db%rfttelbbwneéat@efhlargmnantlbody

conprising eit hez30963hetﬁ€1 ROM&E | &nEEHY@PCES2 P83 S€ind the HhGHAR éﬂt%&ﬂ/D

NG 30, 40, 42, 8952?3‘ anﬂ gg tgé'Fg? there ggn bg mgnélogédagge ﬁﬁman
antibody L39130. As more preferred examples, as the FR1
of the H chain V region of a human antibody, there can be

20 mentioned the human antibody 1.39130; as the FR2, there
can be mentioned the human antibody L39130; as the FR3,
there can be mentioned the human antibody 234963 and the
human antibody U95239; and as the FR4, there can be
mentioned the human antibody L39130.

25 Furthermore, as used herein, numbers in the
framework regions are based on definition by Kabat
(Kabat, E. A. et al., US Dept. Health and Services, US
Government Printing Offices, 1991).

The present invention also relates to a H chain V

30 region fragment of a humanized antibody, said fragment
comprising either of the amino acid sequences as set
forth in SEQ ID NO: 30, 40, 42, 50, 52, 58, 60, 64, 70,
72, 76, 78, 82, and 84.

The present invention also relates to an L chain V

35 region fragment of a humanized antibody, said fragment
comprising the FRs 1-4 of the L chain V region of ‘a human
antibody and the CDRs 1-3 of the L chain V region of a



The present invention also relates to an L chain V 35 regi on fragnent of
a humani zed anti body, said fragnent conprising the FRs 1-4 of the L
chain V region of a human anti body and the CDRs 1-3 of the L chain V
region of a - 10 - - 10 - nouse
nmonocl onal anti body agai nst human TF. As the CDRs 1-3, there can be
nmenti oned one that includes the am no acid sequence_as set forth in

SEQ I D NO 136- 138ouse monegkopalgtibody 3¢ainsd RYMIMETY . crdf ntRE &R 9N

of a5 human apt3bogieré hesg s@nn@:etmcnm%i '@tﬁ'@tth@élﬁ@ésathe amino
honol ogy of 4096or greater wth the F cha| gion of a

mouse anti body; fleSRECNER RS %%EE%%rth in %%%t¥ H&ﬁ th%sﬁhégh ant i body
FR2 that has a horr@!apggtm‘rely Ad0oheorFRI eaf ethaM L helidnkbn FR2regidmeof ahain

V region of n od h e an_be t4oned the
huna%lantlbody FR&“?%gggﬁgfbédﬁbn%?%gg % §4Eﬁb%ﬁéfﬁég &rgng tggﬁdﬁﬁgt e FR3
of the L chain V hegpobagpfof édliseragrédvely; with thantRhsof heh& R4, chabn eV

can be mentioned %§§18#”§§ Q“ﬁbﬁ@gyan ibodyal hethe NAgs 2 @9&?&08¥n0$e40960f

greater with the al n regi on of a nouse anti body
Preferably, as th@emoeﬁdthbem@mmnamtxbgdbnf‘m ghat has hankemahegyhodd,

there can be rrentmeesrtgegea@aanwﬁaﬁlQﬁélymz of Eﬂ?é Lh@zﬁamsVar@@ﬂ@hoaf af
75% or greater with the ion of a

ant i body; t he ﬁ?&seZBntlb?ﬂ%reaﬁth% %%nt? %E% ? h%d%%nﬁh??%%dEh?FQ

that has a harahogyt 06089 % RB gheatnasmathotho§§&oﬂf40aeot gheatey
regl on of a nobuse a nentilone

human anti body FREY ?h FR ERgsﬂ%n§P%g§ B Qfﬁ r%%@D%rogr%aT%?sﬁn?ﬂgf%§§¥h3

of the L chain V aedi aa vheaFR5, theveseannbe weytianedashe hbulid, anhibedy

can be MEnti oned poy vy 0e DUTE A6 BOGYCF gL NGk FSa e PORRLATYg! 2R e

greater with the the charn
speci fi c exdnpl esthgsLt aBafFR1Voreghenof a mogsa| antibkedyon of a hunan

anti body, there can beP§QferaH§9t'QEGQhéhﬁRbUSP”tﬁ@tLb@ﬂ¥15393§3?1@§ 6Pea
FR2, there can be nentioned the human anti body 737332 and

anti body X93625: RYMARe2RRADOHKer ENRER 3N kAt MEREHOPRE the human antlbOdY
FR1 that has a homology of 75% or greater with the FR1l of

the L chain V region of a mouse antibody; as the FR2Z,

20 there can be mentioned the human antibody FR2 that has a
homology of 80% or greater with the FR2 of the L chain V
region of a mouse antibody; as the FR3, there can be
mentioned the human antibody FR3 that has a homology of
70% or greater with the FR3 of the L chain V region of a

25 mouse antibody; and as the FR4, there can be mentioned
the human antibody FR4 that has a homology of 80% or
greater with the FR4 of the L chain V region of a mouse
antibody. As specific examples, as the FR1 of the L
chain V region of a human antibody, there can be

30 mentioned the human antibody 237332; as the FR2, there
can be mentioned the human antibody 237332 and the human
antibody X93625; as the FR3, there can be mentioned the
human antibody 2Z37332, the human antibody S68699, and the
human antibody P01607; and as the FR4, there can be

35 mentioned the human antibody 237332. As more preferred
examples, as the FR1 of the L chain V region of a human
antibody, there can be mentioned the human antibody



human anti body 237332, t he human anti body S68699, and the human
anti body P01607; and as the FR4, there can be 35 menti oned the human

anti body zZ37332. As nore preferred exanples, as the FRL of the L
chain V region of a human ant i body, -t h@ére can be nmentioned the human
ant i body Z37332; as the FR2, there can be nentioned the
human anti body X93625; as the FR3, there can be nentioned the

human anti body S6369%2; &% &Rke tFR2 FRACE &GN i pntioned {hf iHRAP t he
human antibody Zg{8Bgody x93625; d8Ir{NErreg £, tiasrdiseth &Y aidht TBHE®She N

t he framework regions are ed on definitiaon py Kabat (Kabat ,
E. A et al., U\gg‘ﬁéﬁg%{;??% a%gea R/i%‘é‘g,a%§he FRP‘GO%%?&“ B nti ng
O fices, 1991). mentioned tHéechymaseaitibodnti3Me3dso relates to an L chain

V10  region fragn%r%gegngygangge\gsﬁtﬁﬁefﬁ, ﬁg‘l’%@g{?n&f% NO: 93,

conpri sing“the ani no ‘act d Sequentes” as” set | {
99, 101, 107, anfiramgwork regions e pasedmn dedimitiomikyy Kkabates to the

H chai n of bzegd i bpd ' .fggnggTi Sadr-Fiddd s
conprising a H ng?ﬁgg/ap%g?%n% aééprre%t@%?ﬁétﬁee above = 0% huneni zed
anti body and a HeVQIrRmment cpf HAtIRGPERIC®S, al991) . human antibody. There

can be mentioned the fid pLEEOME abnvention NEldo resl H¥es ago tdve TRsndird v
derived fraom a hunman anti body, there, can be qggﬁéoned, hga; each

derived frdm 20 Te9tPR HEAEReRht9hodyIiBINLIRY FMAYL TIRRLY
L39130 (FR2), theomprisingt thedymZEd9%3id HEdusricéddeas set HouEn bmtsHody

U95239 (FR3), th an, ant ;| bod 39 R4); and as the CDRs 1-3,

there can be nenf?gﬁgg ?%OS ?’ Ybf’e%@ﬂ’d%??v%égfron1the am no acid

sequence as set foythThe QﬁesenﬁiimVéhﬁKbnJ&EsdgﬁelaEs$eb¢iwm¢yH cbain of

The present '“VthhQHaﬁ‘ﬁréerﬂgiﬁﬁ%#C’aééfni—tCﬁ&héhOf'F, saicil_aclﬂé’mn' zed
hunman , sal [ n cha

anti body agai nst n | é ~conprising an I'n V region
fragment df t he @@®pPEising ahilingidiedV aredberyE sagment (OEhhe TPEYi on

fragnent of a 30humaRusBA aRLtiDOGY andherg ERpiPec ionetr i hfe K s£04 0N
as the Cregion; as the FRs 1-4 derived froma human
human antibody. There can be mentioned the Cy4 region as

the C region; as the FRs 1-4 derived from a human
antibody, there can be mentioned those each derived from
20 the human antibody 1.39130 (FR1l), the human antibody
L39130 (FR2), the human antibody 234963 (FR3) or the
human antibody U95239 (FR3), the human antibody L39130
(FR4); and as the CDRs 1-3, there can be mentioned those
each derived from the amino acid sequence as set forth in
25 SEQ ID NO: 133-135, respectively.
The present invention also relates to the L chain of
a humanized antibody against human TF, said chain
comprising an L chain V region fragment of the above

humanized antibody and an L chain C region fragment of a
30 human antibody. There can be mentioned the Ck region as

the C region; as the FRs 1-4 derived from a human
antibody, there can be mentioned those each derived from
the human antibody Z37332 (FR1), the human antibody
X93625 (FR2), the human antibody S68699 (FR3), and the
35 human antibody 237332 (FR4); and as the CDRs 1-3, there
can be mentioned those each derived from the amino acid



anti body, there can be nentioned those each derived from t he human

anti body zZ37332 (FR1), the human anti body X93625 (FR2), the human
anti body S68699 (FR3), and the 35 human anti body Z37332 (FR4); and as
the CDRs 1-3, there can be mentioned- ti®ose each derived fromthe
am no acid - 12 - sequence
as set forth in SEQ ID NO 136-138, respectively. The

pr esent i nvent i oA€GPEBCPePt 88t SOEtAUMANFERJID NO: 436+ b38y agai nst human
TF, said antlbodyegpaatheémg the L 5 chain and H chain of the above
humani zed ant i body resent ventlgn al so relates to a

process of naklHaeapﬁﬁﬁﬁﬂFzéﬂgﬁﬂF}BBd§ SQaFRsftREntA #¥FhuppRized
process of hunankratibodyrepaiesttbunmhe TE{ hedidf antibodgetomprigihbethBsL

1-4 supportd ng t r ugie hec1 %g@% - ] are tg anti gen
recognltlcw?mtegﬁa§h ﬁﬁakﬁ cRhih ﬁg gh%ra aﬁﬁgaﬁﬁgéd ERE1BPE ant
invention relates to The Prﬁﬁ@nhelhwdnbioseab80|nglabﬂe bb ERproteashofran

anti body hayik g aahhgmanpaeaogxthaﬁ aEﬁgef gm4RUSE, ank{ pody
with each FR as a Uﬂl? and generatin ﬂ |ze ant i body havi ng

t he desired act|9F?9eB§ afsBﬁE%H%FéFlon rel?%@ﬁu??lthg @ﬁthﬁé FR

More specificall yelooeinyatpeerré a-Pro6es6reing the HELRAELPE 8rn@hdral
' ? determ ni ng _region

[ h h t t
(COR) doriba frGHRB0T-3 FEAEHRRRNEhE AR S P ANERBPAN BPBSLER) £6ET FOBH
froma  natchainhonmeh ehaibodyThasd, t bhé bﬁésénteﬂﬂﬁédtlon relates to
preparing a non- hibeiCEhdgCoE ERLEEEDRg (P6nE" BEpEs Lot oo humgn, ARELRPRYen
of interest; 25 having a(Q}gbrbpmolﬂgysmnehotheuﬂﬂnoﬁnalMOdsesahavbogya

hi gh h I t d u ey F
nggoclonal ag??bggggg%agheﬁg %gggouﬁft ard 8@ﬁ§r%g}ﬁ$ ﬁ%#%g ?%e four FRs

of one huneh ant #BBEYOFN haVlngth%eaﬁ%%ér%@)a%%%ﬁltﬁebﬁo@r%Gﬁ@ﬁﬁthglFRs of
the non-human 30reshuPpdehgnet enéibrdy of the above (1) to generate the

first humani zed ant'bﬁg¥é specifically, one example of a process of
preparing a natural humanized antibody that has a
complementarity determining region (CDR) derived from

20 non-humans and a framework region (FR) derived from a
natural human antibody and that has a reduced
immunogenicity, said method comprising the steps of:

(1) preparing a non-human monoclonal antibody
responsive to the antigen of interest;

25 (2) preparing some of human antibodies having a high
homology with the amino acid sequence of the FR in the
monoclonal antibody of the above (1);

(3) replacing the four FRs of one human antibody in
the above (2) with the corresponding FRs of the non-human

30 monoclonal antibody of the above (1) to generate the
first humanized antibody;

(4) determining the ability of the humanized
antibody generated in the above (3) to bind to the
antigen or to neutralize the biological activity of the

35 antigen;

(5) replacing one to three FRs of the humanized
antibody generated in the above (3) with the



(4) determning the ability of the humani zed anti body generated in
the above (3) to bind to the antigen or to neutralize the biological
activity of the 35 anti gen; (5) replacing one to three FRs of
t he humani zed “anti body generated in-the above (3) with the

- 13 - correspondi ng FRs of a human anti body that is different

fromthe one used in (3) anong the human anti bodi es prepared in (2)
to generate the SUTHRRPIRAERT of a ymamantibgly that l%fﬁlfﬁﬁﬁﬁntng

the ability of tm@mobmmcz% (3) ardiid hafly Hianet aledidsuide above

(5) and the first zed ant| bod ner at ed t he aboye (3) for
Lhe b1 || FRRERhALH ol 4R R q‘te't? hamggzed
bi ol ogi cal actlvanguhﬁdyhe anti gen thereby to select a 10 hunanized

anti body tRhat has a f ti Vit erf f he. above
steps of (3) to (6) f pealaﬁg it na}]%le]blta?'nt?fo H%F sse r?‘f"‘q‘fJh?ee‘;ibove
(6); and antlk(@éy rmam‘gi tire tm\abateepls )ofar(cB)tlte) i(.ﬁjsmnt il a
humani zed anti b N Vi 5

nonocl onal anti ggggé}?ln ({Eﬁe ove ya%é%{gréa&td i yttﬁé) éﬂ(}ﬁ;el (3) 26 %ﬁ

humeni zed ant i bRRA Hekdl rieP Jcréﬂrtteﬂ Fhiegideiasm or to mautmalizg the
neutralizing thE&LTb]B_giéaptHcﬂilﬂﬁGEy fdir tﬂ]ﬁi antl el A A0y SERTEdNd S Garri ed

out for peC|f|c FR I n the I n and chain Vregion so that a
human ant |l§ody Cg’h %'t?g"‘y & P URF AR L AL VWY addi ng t he
t hus obtai ned human agitj tp:niyfctmnmggrmm aﬁo@rﬁidliﬂ”f&ff (3) tantg pogheschd
the above step ( ri.her atJ n the pS O (3 o (6), a
humani zed anti b lﬁ) szlgh&lg %%elbj{ﬁp dlescgcree% J?ﬁ:tthﬁ t a% (bge) ’ob%rh‘# ned.

The present inventionl &) skepedtdings tthe DYOwncotips &f (3) tdd ChpiumB4AY emi on
fragment or an LlnGhiized rdergﬂl%cféf HHFENHg an e%tﬂfv é@%ﬁ@éﬁoﬁ} ey

anti body agai nst human TF. am no uence codlng DNA
of the H &Rain \ﬁ%humq’red‘i%?qlrodm?erﬂnfdrbq_dkﬁai rthe raafiwsh (Ylagi®ent, there
can be nerdptaiatkdne that includes the nucl eoti de sequence as

Once a humanized antibody having a certain degree of
activity of neutralizing human TF is obtained, further
homology search is carried out for a specific FR in the H

20 chain and L chain V region so that a human antibody
having a high homology can be selected. By adding the
thus obtained human antibody to a group of some human
antibodies in the above step (2) and further repeating
the steps of (3) to (6), a humanized antibody having the

25 desired activity can be obtained.

The present invention also relates to DNA encoding a
H chain V region fragment or an L chain V region fragment
of a mouse monoclonal antibody against human TF. As the
amino acid sequence and coding DNA of the H chain V

30 region fragment or L chain V region fragment, there can
be mentioned one that includes the nucleotide sequence as
set forth in SEQ ID NO: 9 or 15, respectively.

The present invention also relates to DNA encoding
the above chimeric H chain or chimeric L chain. As DNA

35 encoding said H chain, there can be mentioned one that
includes the nucleotide sequence as set forth in SEQ ID
NO: 9, and as DNA encoding said L chain, there can be



set forth in SEQID NO 9 or 15, respectively. The present

I nvention also relates to DNA encodi ng t he above chineric H chain or
chinmeric L chain. As DNA 35 encodi ng said H chain, there can be

menti oned one that i ncl udes the nucl-eai4i de sequence as set forth in
SEQ I D NGO 9, and as DNA encoding said L chain, there can be

- 14 - menti oned one that includes the nucl eotide sequence as

set forth in SEQeBthenedsone that inclygies prlegentclenehde opearenceerat es

to DNA encoding get forthl €Rasgg\Vrpegboniéragnment or L chain V region
fragnent of 5 theﬁgbove hunmanj zed anti bod the DNA encoding,the H

. As
chain V region fragneht® Pﬁ%?%nEahn%%nﬁbﬂ?i%%%ﬂ Preatesito DNA epepdipg a
ei ther of the nuil ehaidevsegytonesragmeet &dorthchain viredEsh ! Brdherd, 089,

amcoding Lo L chBe S8y huddnidea sovinedy: Re fhe S 20MadRihaceRb

that includes chairiVYheegbdntficagunehept tlers ecam noesmest seted oshd thaSEQ
I D NO 92, ; , o) . ng i ntioQ
iq81udo? e%@ger 5fl€ﬁe $P% eotid ;lﬁkéé§§§6%5a£¥€b%%§gh15

also relates to DNA encodin e ain of a
The present invehRidBRalBoNPel 22 es3?0 ¢he 4Pchln 57, 59 DN®3 of 6%, hthmn73ed

antibody, said DNA, couprési 89, DY as theNs@hli dgcSaiAs ol 4 henaphne acid
sequences ?F set_forth I n %5? | D NO 30, 40,,6 427 50, 52, 58, 60, 64,
70, 72, 76 regpongbragpent, WieLs;RHNRE TeREEORYG PRE rert okl wdes 20
that includes eié&behenfofhhehausheDédtieds esp@ieSe@saseiet forth oihhsgd £5Q
ID NO 29, 39, 41 .4§2 5% 5% 59 0 3, 691 71, 75, 77, 81, or 83.

The present inventionh”al %'r ?%te% b ?ﬁw\%%toding the L chain of the
above humani zed anti bBhg.p2&sent inveThitoprabsmtrehaiord i om BHNAocensodimwyg L

chain DNA of a ne ghypRD) Z8€ gnﬁ&@@9¥%$€ﬁ£#%§§§§§onprising DNA encodi ng

t he am no acid sequences as set T 1D NO 93, 99,
101, 107, lor 109. As Tl dPLRFeNt hiteerbioheakemtiohates to thmditehain

includes either piiatde AUChRRt]Fed SEIUENSEP, aFa P DNA SEImPPLd thd HEQ I D
NO- 92, 98, 100’e&£§hi§g elther of the amino acid sequences as set forth
in SEQ ID NO: 30, 40, 42, 50, 52, 58, 60, 64, 70, 72, 76,
78, 82, or 84. As said DNA, there can be mentioned one
20 that includes either of the nucleotide sequences as set
forth in SEQ ID NO: 29, 39, 41, 49, 51, 57, 59, 63, 69,
71, 75, 77, 81, or 83.
The present invention also relates to DNA encoding
the L chain of the above humanized antibody.
25 The present invention also is the L chain DNA of a
humanized antibody, said DNA comprising DNA encoding the
amino acid sequences as set forth in SEQ ID NO: 93, 99,
101, 107, or 109. As said DNA, there can be mentioned
one that includes either of the nucleotide sequences as
30 set forth in SEQ ID NO: 92, 98, 100, 106, or 108.
The present invention also relates to a recombinant
DNA vector containing either of the DNA described above.
The present invention also relates to a transforming
transformed with a recombinant DNA vector described
35 above.
The present invention also relates to a process of

generating a chimeric antibody or a humanized antibody



The present invention also relates to a reconbi nant DNA vect or

containing either of the DNA described above. The present

i nvention also relates to a transform ng transforned with a

reconmbi nant DNA vector described 35 abevas - The present

I nvention also relates to a process of generating a chinmeric antibody

or a humani zed antibodg ] L. - 15 -
agai nst hunman TF2934Rgt Ry TBnpFaid Miethrd (FoMREEHENg cultypipyg the

transfornmant andapévai Pi8fsfofafer dkd aobt DN @ra chimer iBUARDIBEEy or a
anti body agai nst_human TE fromthe cul tur

e haryested. 5 The
present inventioﬁuﬁ?gbz?gl%?%%b?%yaagalnSt[ﬂﬁmﬁ%cﬁﬂth%W g%%p%%%??ﬁﬁ and a

t herapeuti c agenhateested. DI C conprising the above humani zed anti body as
an active I ngregdj en . | e I P14 f W ngs

Figure 1 ig a graph t g% é%%%%%gsl?Yég%%%?g?f§édféiggeg %§? ing to antigen
of a H chain chi peargacevhatal codmpesttion andm i bhelyapeutichagenhufani zed

version a/L chai BIéhé:Hiﬁfaiﬁsingb%%%‘“éﬂ)@%‘yhurﬁ‘é'ﬁiﬁea" &ﬁ@%ﬂ?&pi@réﬁ/ Acﬁg\?én

humani zed 15 version a anti Figure S a graph t
conpares the neulP@redifagt- activity against human TF of a H chain
chinmeric/L chain chineric anti body, a H chain humani zed version a/L

chain chingric_anptibody, ., and H chain chinmeric/L chain 20
hunanized]JErsigﬁréegn PEOREPLion of DrawiRgs e 3 is a graph that conpares
the activity of ~ Fbgudeny ie angrgeh ofaw ¢cbmpares ctheeactivithadh
chi mori o versi onbuhaRYpEyafblbéh bE SUEEhEEE MRLRLP L A AR ahimer s
the neutralizi ngantibodyet avEtghagmi hamahiped Tersiomna AhtchTnnohiweric
rmonocl onal aﬁ@%we?% éﬁ&*ﬁé:ﬂacﬂrhfﬁaéﬁixf{ifﬁii Cira £12h Bn&HE JEG! C

anti body, and a H chal n” humani zed version a/L chain

15 version a antibody.

Figure 2 is a graph that compares the neutralizing
activity against human TF of a H chain chimeric/L chain
chimeric antibody, a H chain humanized version a/L chain
chimeric antibody, and a H chain chimeric/L chain
20 humanized version a antibody.

Figure 3 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
antibody and a H chain humanized version a/L chain
chimeric version a antibody.

25 Figure 4 is a graph that compares the neutralizing
activity against human TF of an anti-TF-mouse monoclonal
antibody ATR-5, a H chain chimeric/L chain chimeric
antibody, and a H chain humanized version a/L chain
humanized version a antibody.

30 Figure 5 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
antibody, a H chain humanized version b/L chain chimeric
antibody, and a H chain humanized version b/L chain
humanized version a antibody.

35 Figure 6 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
antibody, a H chain humanized version c¢/L chain chimeric



humani zed version a anti body. 30 Figure 5 is a graph that conpares
the activity of bi nding to antigen of a H chain chineric/L chain
chineric anti body, a H chain humani zed version b/L chain chineric
anti body, and a H chain humani zed versi on-b/ll6 ehai n humani zed ver si on
a anti body. 35 Figure 6 is a graph that conpares the activity of

bi nding to antigen of H chain chinmeric/L chain_chinmeric antibody, a
H chain hunanizeﬁnE%?ggﬁn e @nBj FhehR ngemenized version d/L chain

- 16 - achiheflyc andibodi chain humani zed version d/L chain

chimeric anti body. . Figure 7 is a graph that conpares {he
activity of neu?+%?¥§i%gl%uﬁnﬁr%?ho?h%gk?gm%?ﬁe%hFQ%r?%Yivtﬁﬁiﬂf 5
chineric anti bodyeutralithang iumamni PRdofes s ovhdih chinédric/L ckéimeric
ant i body, H chay nj Si C chai n . chiperic anti bod

and a H chai n hnﬁﬁa%f‘%%@vée’?‘g?%%&@ Rk éﬂra%:&:*ik‘%\m%‘hﬁ%‘?i%e’éﬁ?’bo‘a& ERaYn
Figure 8 is a gréphendE 20Wp20eds, tdel achaim tjundnided versionl ¢z nghaiman

TF of a H chain @ﬁiﬁ@fi@/énﬁfﬁgﬁy, and &hé”@ﬁéfnaﬁﬁﬁgﬂg%?@gge Igﬁh@}ﬂ

hunmani zed version b/ L , chali’n humani zed version | y.

Figure 9 is a gr€$ﬂl?h%?l%%ﬁﬁ%r%%t%?ﬁﬂﬁctivity of bi nding to antigen
of a H chain chinericfigehai® tdiaegiLodSthat abh s theéhaediehiyrssc/ L
chain hqu%ized XgréiOﬂ.b. ant&?odg, and a chgin chinmeric/L chain
hurmani zed VEPET It 210t PR 1T of 'a H chygny chimeric/l ¢habh t hat
conpares the act¢lvimgrié antibodyeudndla zif neghdinreuman Die@ VEEHPHR b/L
chimeric/L chain . | ¢ antibody, a H.chain chineric/L chain
humani zed %%%%?o%&%égﬁ%+%6ﬂ§55ﬂﬁ% 3 FEHREN chineric/L chain

humani zed version ¢ antgbeely? is a graph fhaureordares atlyes agdt $dbty cofrpar es
the activity of pingindi £4i ; ofn 2 A1 shahdy by ' | 0
chinmeric 25 an%ri1 bjbrtltl@, a %ﬁ%%%}%%ﬁ z%ﬁ/l{;r Si oné‘%ll{}ﬂgﬁ%%#!ku%g%%%ﬁc
version bianti bRREIRAEY a T Sih Hukeen 2L \hainrhwranized version b
humani zed versi cn€ilBédy Poslyd a H chain chimeric/L chain humanized

version ¢ antibody.
Figure 10 is a graph that compares the activity of
neutralizing human TF of a H chain chimeric/L chain
20 chimeric antibody, a H chain chimeric/L chain humanized
version b antibody, and a H chain chimeric/L chain
humanized version c antibody.
Figure 11 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
25 antibody, a H chain humanized version b/L chain humanized
version b antibody, and a H chain humanized version b/L
chain humanized version ¢ antibody.
Figure 12 is a graph that compares the activity of
neutralizing human TF of a H chain chimeric/L chain
30 chimeric antibody, a H chain humanized version b/L chain
humanized version b antibody, and a H chain humanized
version b/L chain humanized version c antibody.
Figure 13 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
35 antibody, a H chain humanized version b/L chain humanized
version b antibody, and a H chain humanized version d/L
chain humanized version b antibody.



Figure 12 is a graph that conpares the activity of neutralizing human
TF of a H chain chinmeric/L chain 30 chineric anti body, a H chain

humani zed version b/L chain humani zed version b anti body, and a H
chai n humani zed version b/L chain hwréa zed version ¢ anti body.
Figure 13 is a graph that conpares the activity of bi nding to antigen
of a Hchain chimeric/L chain chineric 35 anti body, a H chain hunanlzed
version b/L chain hunBAPS&E 14 iS 3ep5RBR Bhaht FEBAFIesnENg ACERYLRY ©

humani zed versi ofedkkalizin CHamanhWFBBEZQﬁHvéhahﬁnchlﬁéﬁtb¢dychaln

- 17 - raph, that compares the_acti y .
neutral i zi ng hunﬁﬁl$?rgF anﬁléﬁ§Vn 8 ﬁnﬁPP&PthﬂgBﬁzea Veréﬁ°ﬁe¥{£ cfbin
anti body, a H chaumahigedi regdsiensboanbibodiai and a H bhedni hendanéeedon b

ant i body. apd @ Yehabh BEPERESH. RunapSER' 9B-04bachbs bRy zed versi on

b anti body ares t activity of
bi ndi ng to antigen ofFaGHrehéﬁnlshangrthLtbhalﬁomnaﬁéﬁléhe actigatybedy, a

H chain humani zed ;y &i Oeoeéhtqeahno%hh”ﬁrbﬁaln chlﬁe&aE9ﬂychamq 2hkimekain
hunmani zed version e ain humani zed version b antib

Figure 16 is a g@&ﬁﬁbpﬁav éoﬁp&hééntHémééﬂFﬁﬁtYGSFlon e LnéﬂFF&IF?Fﬂﬁrﬁﬁnan

TF of a H chain ghiti®od /Laﬁhahnﬁ chalnChhﬁﬁhh@eanbbﬁgdbnaﬁdLHCQBahn
humani zed ver3|on e/L.c I mer, c antlbody 15 Figure 17

is a graphtfhat EYMBERLEE N&rééPPvgtﬁnﬁﬁ binding to antigen of a H
chain chineric/L chai Fighireeniecis a gra@hlhhdy eptphreBaithehacaniviey of

version g/L chain humani zed v b el d Figure 18
is a graph that ggﬁﬁgféézfﬁg égﬂ |§§ ghﬁ@ﬁt%&ﬁlffﬁg/%UCha F of aH

chain chineric/Lchlimeric ant1bbdgeamd ﬁnbhb@@yhamanmzeﬁawﬁrﬁu@@nﬁiédChaln
version g/L chai Rpimericdd version b anti body. Figure 19
is a graph that conpares t e act Vity of bi nding to antigen of a H
chain chi nk%i c/L chai Aiguitgeedi’c i352a 9raphi K&AF, CRMRAERS fhguREHLYddWaLsi on

b3/L chain HIWBHNE G WaitSigen Brant etk naktikeldiehal @haytmRhiadric
antibody and H chain humanized version g/L chain
humanized version b antibody.
Figure 18 is a graph that compares the activity of
20 neutralizing human TF of a H chain chimeric/L chain
chimeric antibody and H chain humanized version g/L chain
humanized version b antibody.
Figure 19 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
25 antibody, a H chain humanized version b3/L chain
humanized version b antibody, and a H chain humanized
version'd3/L chain humanized version b antibody.
Figure 20 is a graph that compares the activity of
neutralizing human TF of a H chain chimeric/L chain
30 chimeric antibody, a H chain humanized version b3/L chain
humanized version b antibody, and a H chain humanized
version d3/L chain humanized version b antibody.
Figure 21 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
35 antibody, a H chain humanized version i/L chain chimeric
antibody, and a H chain humanized version j/L chain

chimeric antibody.



version d3/L chain humani zed version b anti body. Figure 20 is a
graph that conpares the activity of neutralizing human TF of a H
chain chinmeric/L chain 30 chinmeric antibody, a H chain humani zed version
b3/L chain humani zed version b antibodl$,-and a H chai n hunmani zed
version d3/L chain humani zed version b anti body. Figure 21 is a

graph that conpares the activity of binding to antigen of a H chain
chimeric/L chain chi nfet9¥8F2 iR i GRBA hat aeRrIamdie aFtisrtinrs /L
chain chineric bindimftidaditiqeil ok B ehaiH i eimad el Sdr%;iﬂ I dn G 1
chinmeric antibody., . . . . . - 1o - .
Figure 22 is a g%/%tplf%’?%'t 3 dinfhadd tHmardiaed 4PN i/L ﬁ}}ﬂj‘ir}]d“’tnéf"%ﬁ?‘ben
of a H chain chiverdigi hetibddyyerdmed a H chﬂﬁntﬁ?hanﬁﬁfd(ﬁﬁﬁi?dnugwnzed
version i/k chai J%qﬁﬂqﬁgﬁ% rsiQn tihody, and a H chain

humani zed \l'/aersi oé\hj _ 2 da'ivne%sﬁ'r??n%zea t\a/ie@)rosfilg’o'n b antibody.

Figure 23 is a graph E¥mrechpdres drapicttihat wagfpares thewatlvizinghuman
TF of @ H chai n 801l ing intkn TF oft TRICHa AN ot Al

humani zed version j/L chain chimeric antibody, and a H c aln ]
humani zed ver si SR3MGT D antihpdvhy @hiinshad nadumsadized version ifh gihvaim4
is a graph tha} c}mmh b33 atrf‘tﬁitﬂ%y,via_ma QiftH' ghgimeaa#Z?édqﬁ’éBm' T/Ipfs?orl;'
chain chingeric/L chain, . . chimeric, anti body, a H chain humani zed ver

b/ L chainrer Hirirdhi SRS i ¥ body, a H chain humani zed versi on
15 i/L chain hunarfizptresessiien & qmighbathat anthpaddschaia activi e zed
version j/L chai nHFﬁ-i I O ti body.. . . ; I gur.e, is a
graph that conpar{rhes g‘éﬁ?ﬂ v\ﬁﬁ‘{nﬁ?no&}?b ot'd gfr‘%‘l%é‘ tc(guér_}ﬁﬁlé:_eﬁ' %T aa”H chai n
chimeric/L chai releimersird @ntibodyantd Bodyhaia Hurieaiirzechivesrsior etlaichain
humani zed ver si oflufth 28 vaNidOW aribay] H RIETLLE AR re;
humani zed ,versilg% bZVé;rlrﬁll _bogy.a ] yj_’i a %%:_:Eg%re s a grap_rstlhoar%
conpares thAe acthAk tGhafn human VALSAiONg bh @i bpdyof andH ahighain

chimeric/L chai mumaniz@iﬁéiréi%rﬁgit/ilb@ﬁézina hdnEhdize L RidRyiidH b Hfiibody .
humani zed 25 ver SIFoingubrle a2qjt Iibso a ’graa% athlzalltC rclz%lmr;]:acrrelalsm?crhlec/aIE:tcir'lra.liltr;I of
binding to antigen of a H chain chimeric/L chain chimeric
antibody, a H chain chimeric/L chain humanized version bl
20 antibody, and a H chain chimeric/L chain humanized
version b2 antibody.

Figure 26 is a graph that compares the activity of
neutralizing human TF of a H chain chimeric/L chain
chimeric antibody, a H chain chimeric/L chain humanized

25 version bl antibody, and a H chain chimeric/L chain
humanized version b2 antibody.

Figure 27 is a graph that compares the activity of
binding to antigen of a H chain chimeric/L chain chimeric
antibody and a H chain humanized version b/L chain

30 humanized version b2 antibody.

Figure 28 is a graph that compares the activity of
neutralizing human TF of a H chain chimeric/L chain
chimeric antibody, a H chain humanized version i/L chain
humanized version b antibody, a H chain humanized version

35 b/L chain humanized version b antibody, and a H chain
humanized version b/L chain humanized version b2
antibody.



humani zed version b2 anti body. Figure 27 is a graph that

conpares the activity of binding to antigen of a H chain chineric/L
chain chinmeric anti body and a H chain hunmani zed version b/L chain 30
humani zed version b2 anti body. -Fiigure 28 is a graph that
conpares the activity of neutralizing human TF of a H chain _
chineric/L chain _Chimeric antibody, a H chain humani zed version i/L
chai n humani zedf ¥@45¢ ofP bl | TORBA Hhat RIPRTRAEIe e vEY 5tpno 85
b/L chai n Eurrﬁn!mﬂdmﬁswgazbtﬁéﬂ QSJ%)Z/a @%@iﬁt&bﬁh_ PAdric/L chA{ReKfferic
ver si on chain mani zed versi on ) ant i body. , ]

- 19 - antl%—?@hreaz% Fhaip fuganiaed W%slﬂqeclmm VvigaRized

bi nding to anti geersfom bl clwet ibd?dyﬂf]z[ridlld_ K et 4 i TR Wi i £z e d bvlers?l{:k_sﬂl;bgﬂy, a
H chai n hurani ze ersion i/l chain hu | zed . ver si on ant i body,
and a H chg}an huérjrha%]fée I{‘/aeélszl%qﬁ Y‘?H_Sl%n”%ru C %*‘P%ni zed version b2

anti body. Fguwe 30 is a gragh thet conmpares the actiwity of

eutralizing hu Fﬁﬁg i eer ' ; . Chi | C
gnti body, agH chm;}lﬁglﬁi%zn%% verr{;iﬁ %?La{ _gfmg’irﬁ"’blad 'Q:hl%eurrrlac'ﬁ{yiew“ﬁfé\f‘er} sion b
antibody, a H chEhiMeRiRAnEdPadt sidril mhain iumashiged nersiord Aerchain bl
antibody, and a fhfdyiZed vers{BHTE ZB0 RS D H /&&%'%M@E&%ﬁeyﬂéﬁon

b2 t i bod) . Figure 31 isa graph that conpares-the
activity 1IB J>-l”bi'?1‘6"1”ri‘3; R%“%{H%geg{eﬁ’%‘?s@mh&haﬁ%m%i@_ ZHhiFhai neri c
15 anti body, muthrciwed vemsidr el Ivested ion Hiidarchaid Jeweddz ash _
version b antib%$&ighéﬁchain hynanlzed.ver5|on i/L chaln. hynanlzed
version b anti body, and a H chai n humani zed version i/L chain

humani zed version b2 Bigutmdl is a graph tigureorihres athp aptt ity of

ORI e e gL e SRR L NI i U08 Y Ol

chain chideric ARHRREY . & W Gain Mukanizad wersion WAL chain dhaianized

humani zed ver si ofeds 264 i DOk i vody ChAIN JHUMNIRSfhni zed WFSIAD /4 &g

hurrani zed VerSicHh£€§¥§é§K¥égsfgh giggtibody, and a H chain humanized
version i/L chain humanized version b2 antibody.

Figure 32 is a graph that compares the activity of

20 neutralizing human TF (the activity to inhibit the
production of Factor Xa by TF) of a H chain chimeric/L
chain chimeric antibody, a H chain humanized version b/L
chain humanized version b antibody, a H chain humanized
version i/L chain humanized version b antibody, and a H

25 chain humanized version i/L chain humanized version b2
antibody.

Figure 33 is a graph that compares the activity of
neutralizing human TF (the activity to inhibit the
binding of Factor X) of a H chain chimeric/L chain

30 chimeric antibody, a H chain humanized version b/L chain
humanized version b antibody, a H chain humanized version
i/L chain humanized version b antibody, and a H chain
humanized version i/L chain humanized version b2
antibody.

35 Figure 34 is a graph that compares the activity of
neutralizing human TF (the activity to inhibit the plasma
coagulation by TF) of a H chain chimeric/L chain chimeric



25 chai n humani zed version i/L chain humani zed version b2

anti body. Figure 33 is a graph that conpares the activity of
neutralizing human TF (the activity to inhibit the bi ndi ng of Factor
X) of a H chain chinmeric/L chain 30 chi-m2mi ¢ anti body, a H chain

humani zed version b/L chain humani zed version b anti body, a H chain
humani zed version | i/L chain humani zed version b antibody, and a H
chai n hume®PEEBOY¥r s? o FReirhanmamiset veusiershbh @ain humanized

antibody. 35  versibhOWl&n8fbé&yd S'APEhiDAhERIRIES (8L BShT VL YoRbin
neutralizing hungn TF.%the activity to {nhibit the plasmg, coagul ation

| P

by TF) of a H chBPRaRLFREr YR¥$1QhaP nasbibrRdyc and a H chain humanized
- 20 - ) _bagej:bbdin,iﬁL!-blﬁ:ﬁmrhdm dﬂié@dvdﬁéﬁd})frbiﬁ/d_mﬁﬂ@é@yhlﬁ”ﬁni _zedOI
versi on nt i body, i umani zed version i chain umanj ze
version b ghtibody, g%ﬂggFélg%a}% %uﬁbﬁ?%%déhat CONRILTHNCHE | TRAGFHVLLY
humani zed ver si obobRumani PHdyreated under waxyiwes 3Sonditvidnguse & hRtchain
conpares the re v Ny un | [t kons

SEALNEEYe /L chalff BHRE-IE LheAled, U déjﬁéaa@%,g;ﬁ%ﬁgméa

of a H chain chineric/L cl Imeric antl ' unmani zed
versi on b/L chai FeR&kehi EH GRash oumarihzedodsss o khanphibody, aukeshain

version i/L chai fufisfiBréd efe¥€1sh O1/D @diPonadfzed WO foll KNAhHibody,

humani zed version i./L chai n, humani zed versjion b2 antj body,

Best Mvde For Ca??§iAd othaihPiMRRhF¢drversion 1/L apalin kumarizedention
will now be explwensionnbaSantibodyher details. 1. Preparation of a
nouse nonocl onal anti body agai nst human TF A nouse
nonocl onal anti body agai nst TF nay be generated by generating a

hybri doma by a fBe$brMode 20or Camtywglyept ochei Igvertien obt ai ned from

ani mel s mmunized | TheVbiledde ANEGENH QIVEINNE €l Ly Aed AR DY
sel ecting fromthe nhybridoma obtal ned a clone a roduces
15 further details.
l. Preparation of a mouse monoclonal antibody against
human TF
A mouse monoclonal antibody against TF may be
generated by generating a hybridoma by a fusion of
20 antibody-producing cells obtained from animals immunized
with the antigen to myeloma cells, and then by selecting
from the hybridoma obtained a clone that produces
antibody that specifically inhibits TF activity.
Thus, spleen cells of a mouse immunized with TF that
25 was purified from human placenta as the antigen were
fused to myeloma cells to prepare a hybridoma. For the
purpose of screening the hybridoma, the binding ability
of the antibody to TF was determined by a Cell-ELISA that
employs the TF-high expression cell line J82, and its
30 activity of neutralizing TF was determined in an assay
system that employed as an index the activity of
inhibiting the activation of coagulation factor X (Factor
X: FX). As a result, hybridomas were successfully
established that produce 6 antibodies which strongly
35 inhibit the FX-activation of the TF/VIIa complex.
(1) Preparation of antigen
As TF for immunization of animals, there can be



anti body that specifically inhibits TF activity. Thus, spl een
cells of a nouse immunized wth TF that 25 was purified from human

pl acenta as the antigen were fused to nyeloma cells to prepare a
hybri doma. For the pur pose of screeni g the hybridoma, the binding
ability of the antibody to TF was determined by a Cell-ELISA that

enpl oys the TF-hi gh expression cell line J82, and its 30 activity of
neutral i zi ng TF ReBtderedntneepthdanthatays part efstieen andnocedpidyed as an

i ndex the activit¥qg@énce of Tﬁhééhéfﬂgeéh&yaﬁﬁéV?éé@ﬁb?ﬁaﬁeaﬁﬁtat'On factor
X (Factor result{, hy domas were successf ul

est abl i shed thattﬁFgaééggﬁ aﬁt?B%H%%%lmﬁY%ﬁh%ﬁ%%ng9§ BB der%ﬁﬁ¢b¥¥°¥he
FX-activation ofhuhEnTﬁla%éﬁtaonptcx example(1TFFE@@§fﬁéd0ﬂr@ﬁ Rahagen

As TF for i ni n,of _an

- 21 - i % %ﬂgﬁ %C%%g$+%% %ﬂaﬁh?smﬁgy?do?ft%goaﬁ$n%lacthO T. et
sequence of TF geheraﬂedeychem retodnbé HanE9®ONAL993) camchbaohsgy a@s the
chem cal synthesjg¢s énTF derived from human pl acenta. For exanple,
TF purified fron1hu 5 pl acenta according to the nethod of Ito et al.
(1to T. et Tbe spbehead TH4is ooixedevitlosy adjuventisaudathene
anti gen. the ﬂbﬁt@?éawe@sé& a§ ﬂhéegnt'\iéé‘n an gdi HP{ém dfﬁ‘@aﬁ@e”

the m xture is used as the anti he adj uvant,_ 10 e can be

ment i oned eundtgeﬁﬁnﬁ?ﬁtgeaﬁ?g hﬂ?e%rFreund $W%Qmﬂl%t¢n%%h$V%¥% @8] uvant ,

any of which nayFbeuﬁdxgdlncompleﬁé)adﬂ@@@mzﬁtAQW S Gy NEEN efdy MBe Ofiixed.
ant i body- producin bt ai ned as above

Tl
may be adni ni st ef gb %%m&%lzath%% ﬁ%ﬁaﬁaﬂﬁﬁﬁ%}%g ?gna %ﬂ%$ REAMEFE"Such as

nm ce, rats, hocek¥s nonkeys, rabbits, goats, sheep, and the
Le: LU 221 o0, o el ELed L8k ' AOSL AL be agnPSLElLE o
|ntraperlﬂéhealI9°Qﬁhumann$@%mabﬁ,aﬁ@rtﬁeampke mamhel pesuchl @8 mheeni zat i on
i's, but notatiM £88sé8, MREnREyENILINM] O] GodW WSO &nd eihe
like. Immunization can be carried out using any of the
existing methods, and is mainly carried out by
intravenous, subcutaneous, and intraperitoneally

20 injection and the like. The period of immunization is,
but not limited to, at an interval of a few days to a few
weeks, preferably an interval of 4-21 days.

Antibody-producing cells may be collected 2-3 days
after the last day of immunization. As the antibody-

25 producing cells, there can be mentioned spleen cells,
lymphatic cells, and peripheral blood cells, and
generally spleen cells are used. The amount of the
antigen to be used for each immunization is 0.1-100 ug
per mouse.

30 (3) Determination of antibody titer

In order to confirm the level of immune response of
the immunized animal and to select the desired hybridoma
from the cells after cell fusion treatment, antibody
titer in the blood of the immunized animal and that in

35 the culture supernatant of antibody-producing cells are
determined.

As methods of detecting antibody, there can be



weeks, preferably an interval of 4-21 days. Ant i body- pr oduci ng

cells may be coll ected 2-3 days after the last day of inmunization.
As the antibody- 25 producing cells, there can be nentioned spl een
cells, | ynphatic cells, and peri pherak2blood cells, and

generally spleen cells are used. The anount of the antigen to be used

for each immuni zation is 0.1-100 [errég per nouse. 30 (3)
Det er mi nati on of "éREIPRRYY Frewr methods such pg eRFYRLWGIAPEFFATiel BB El of

i mune response PddioimmuidesdAPURZLS, a8t dEhe ANThk&d SBIRSlod Lo &S| 486y
hybri doma gﬁgg%ﬁ?e ce%la after cell fusion treatnment, antibody

titer in the blo heh &mimal and that in 35 the culture
super nat ant of afd) boel/: pfwslian ng cells are det er m ned. As
met hods of cdet ecti ng td e . .

- 22 - > ment i oz?lgledi_£ ér)lgyv%efrr%ﬁoc S sugﬁlsaesd e%ozytrr%el narrrh%lb%%ds%\?]fﬁ%l,ng

r adi oi mmpoassayc%ﬁr% JLeed melinkdrt mumoberbeed fissmynice, rgf) SA),
and the like.  nhumad4) &ed! Jd&'&{htsf‘ar]'e ge ere#lg} {‘fvé‘i’ﬂk?f@ P@léfpéﬁé&q

to the anti body-&pdum ng cel l I ned C at are derive rom

mce, rats, hhimsin dthe aifd anmrused geereasll Lings dwp e diseder son

skilled in the atliers ecasase mMéniidied i41a5sd GHI: USSFk the prdp@Fe€i&snpbe
ment i oned 5hose t hat have the p i.es, of 10 bei ng drug resistant,
I

ropert
bei ng unable to 2TV V&Y% ‘TefFeIStaDnt' RGING i RARERI tin THOFL B ekl 1@ he HAT
nmedi un) at the reelection mredstiam stde,exemplieitle HUT HedSu )i e €Hd Ynét-
the fused . r 8-aza ni ne-resi st ant rains .are
used, and these %Lge%&lsl%nee'l %ia/hbfpﬂ%% '%er%-oglfal}ﬁ‘ﬁe‘fe 1Q§‘S£y Hhoshor i3y |
transferase and $hatef oreenemrmicty iradamianine-resimamodtataing are

h thine, aniqapt erdq, thyni di T | i AS
ypoxant hi ne. - arapt SLdd b cerr LIWIE G GHARCIBRAME quanine: A5

nyel oma cells, various known ce | nes suc
| munol . 123:  15MRSRARE Lhasd)  trans ferane Hud. thq@formic ot survive
M crobi ol ogy andin ifA#@d&aining hypoxanthine, aminopterin, and
thymidine (HAT) medium.
As myeloma cells, various known cell lines such as
P3 (P3X63Ag8.653) (J. Immunol. 123: 1548-1550, 1979),
20 P3X63Ag8.1 (Current Topics in Microbiology and Immunology
81: 1-7, 19778), NS-1 (Kohler, G. and Milstein, C., Eur.
J. Immunol. 6: 511-519, 1976), MPC-11 (Margulies, D.H.,
Cell 8: 405-415, 1976), SP2/0 (Shulman, M. et al., Nature
276: 269-270, 1978), FO (de St. Groth, S. F. et al., J.
25 Immunol. Methods (1980) 35: 1-21, 1980), S194
(Trowbridge, I. S., J. Exp. Med. 148: 313-323, 1978),
R210 (Galfre, G. et al., Nature 277: 131-133, 1979) and
the like are preferably used.
Antibody-producing cells may be obtained from spleen
30 cells, lymphatic cells, and the like. Thus, from the
above animals, spleens, lymph nodes etc. are removed or
collected, and these tissues are dispersed. The
dispersed cells are suspended into a medium or a buffer
such as PBS, DMEM, and RPMI1640, filtered with stainless
35 mesh etc., and centrifuged to prepare the desired
antibody—producing cells.

The above myeloma cells and the antibody-producing



81: 1-7, 19778), NS-1 (Kohler, G and MIstein, C., Eur. J. I mmunol .

6: 511-519, 1976), MPC-11 (Margulies, D.H, Cel |l 8: 405-415, 1976),
SP2/0 (Shulman, M et al., Nature 276: 269-270, 1978), FO (de St.
Goth, S. F. et al., J. 25 | mmunol . Met-hads 1980) 35: 1-21, 1980), S194
(Trowbridge, I. S., J. Exp. Med. 148: 313-323, 1978), R210 (Galfre,

G et al., Nature 277: 131-133, 1979) and the like are preferably
used. cpAiEbayg- ppbdaetag &€l FelhmfubéoBht ai ned from spl een 30

cell's, Tymphatic cellgejanduthen! hk9- be TBHEriEHOBUENBY contagkavig @hemal s,
spl eens, |ynph nodes etc. are re

ved or col l.ected, and these,tissues
are di spersed. TR¥eloma c&#%ﬁe?&QStgélPQtéP8d¥UE58988&n9nFSEgS %iﬁﬁf&? g
buf f er suckoas 1PBS, mDivElWesadd BRM paé6entiel bér ad fuistibns bacelesands
mesh etc., and centrifuged tq. prepare the desirte L.body-proguci ng
cells. § atTﬁemé%SgerﬁﬁéPoﬁg géﬁlgoagdlphgnaﬁtFB%S&ESrggﬁéﬁﬁgqgg
- 23 - cahnlimadr eeddbjcedtedet suchl hsf Y8MonDMEM, RPMI164Q@g| landydihen
may be carried oyt,hy cent Walo Ay e kignand R81 fusi
antibody-produciﬁék%élIgﬂagggg?ByFegffsle?aqg %ggalgﬁglﬁpﬁutes in tﬁglon
presence of a fusgiceelazesios: ait a5fusign yiFugegucht v erlyethydepe gliysod

cul ture medi um f qbrg) of aNmPAlkcttll walibuie 154 -aS oWEY pBYEMingRM 1640,
and t he like. In_order to accelerate cell fusion, a cell_ fusion
accel eratotOor a3lgohed vicruSeaded JIINS EVHYI BRY bﬁyB@@d' Fuﬂﬁ&%ﬁFQﬁe'a
mol ecul ar wei ght cbnieé@c.a00§. apelivwablel ckll fuslieahdinsteumSentdai( fdxr us
(HVJ) may be used her.nor e

. __F , . .Gl.al.l |l ahl | ] fysi
i nstrunents (for exampliretex fr}ﬁc&roaog&tllgglgr oy Irl Iﬁ'%lll}t\é %\i@ct‘}q c scct%.n{uclal{%.'o%n

I 7721 ng "€l ectri

stinul ation mayaypebasesed o & ufses ¢ hieh @ndrd bodydpredodusiongeddls $a dhehe
nyeloma cells. 1 l.ection and cloning of a hybridoma

The desired hybr?ggﬁﬁ&%%f é&%§elected fromthe fused cells. By way of
exanpl e, thére cdb)bhsetentiiofe@nderioding of a habridonaze the sel ective

growt h of cel {ﬁ in a s§lfdsAted hybrREMEMmalNbe sfileRicdd latdmontnd e |
suspension w a
P cells. By way of example, there can be mentioned methods

that utilize the selective growth of cells in a selection
medium. Thus, after dilution of a cell suspension with a

20 suitable medium, it is plated on a microtiter plate and a
selection medium (such as the HAT medium) is added
thereto, which is cultured with appropriate replacement
of the selection medium. As a result, the growing cells
can be obtained as the hybridoma.

25 The screening of a hybridoma is carried out by the
limiting dilution method, the fluorescence-activated cell
sorter method, and the like, and finally a monoclonal
antibody-producing hybridoma can be obtained.

The selection of a hybridoma that produces

30 monoclonal antibody can be carried out by combining
various assay systems. For example, an antigen-
recognition system such as the Cell-ELISA, a TF-
neutralizing activity assay system that utilizes the
Factor Xa activity as an index, and a neutralizing

35 activity assay system such as the assay system measuring
plasma coagulation-inhibition activity are combined to
obtain a monoclonal antibody-producing hybridoma that has



20 suitable medium it is plated on a mcrotiter plate and a

sel ecti on nmedi um (such as the HAT nmedium is added thereto, which is
cultured with appropriate repl acenent of the selection nmedium As a
result, the growing cells can be obtaizaed as the hybridoma. 25

The screening of a hybridoma is carried out by the limting dilution
met hod, the fluorescence-activated cell sorter nmethod, and the |ike,
and finally a nohbel daaired actinitbhodyByreludeind hydriherealeaal be

obt ai ned. antibd8¢- ﬁ?b@&éiﬂ& H§b§1@Wﬁ&'@Qﬁabéh@EtQIﬂQ&C§§c§0as ATR-
nmonocl onal anti body_can_be_carried nbi ni ng vari ous assay
systens. For exagplé Radr aftRgén-2 ATR- 5 g bnl??%nA%§3§en1such as the

Cel | -ELI SA, a TF(6) CollsevionlbZim@noclonal yamssipydgystem that utilizes

t he Factor Xa a ivit s,an.ind nd a neut alizin ct|V|ty
assay systen1such as 5%e a%%%@ gy%feﬁ?ﬁi%% Tgnonec O%?é fBody £Eh
coagul ati on- |nh|bhe|bmbgmdomatgbaaeneﬁnthEdet@an be meitxomed aonocl onal
ant i body- prOdUC'ﬁ8n9¥R£ig %in gﬁfiyre method, an asci orming

- 24 - eS|re doing, a nonoc oha
ant i body- produ0|ﬁ§th9§rlabﬁath9nl obtalned such as ATR- 2, ATR-3,

ATR-4, ATR-5, ATR-7, ﬁﬂdtﬁéT%§11 cultufé)mé%%$&0téOﬁyQ§1@@m90i§n@ﬁ1@@£é@0dy

5 a nethod oi col | é W@ nDnocIonaI antib %z rom

hybri doma bt ai nt8, 2t fR+EUEGNMERIWRNEPHrRRimal cell guline ?oﬁ%?hc%$lan

culture method, RPMES640emed Oni §gpplement®d hedeh ancl-2 e fékgl calf

In the cell culture netgﬁg, ybrldona |s cuIt é$%$10 , in a cult_LLJrke
t r

medi um for ani maf - cenrr s%%ﬂ W, S Serum-= RTinthe
suppl enent ed wi t indéx28% fidtate cadfidition eﬁmrnmxamp&émﬁaﬂﬁedlﬂﬁ]caz

serumfree ”Ed'“§§8§8ﬁ?§fLig?) for 2- PEdgé 3 C&ﬁéu{ e§°§9ﬁ£$§§§(19and t hen

exanpl e, 37[err] concert ration)

ant i body | 15 obbpinfdefiremorie heubuhrer supemeahanant . In the

ascites-form ng nethogy @hQYQééﬂeé@—férmlng mé£ﬁéﬁpe£'ﬁﬁﬂﬁ agiyen to an

animal species simlar to t he mammal " f rom whi ch nyel oma cells are

derived, and intraperitoneally given to an animal species similar to
the mammal from which the myeloma cells are derived, and
the hybridoma is proliferated at large amounts. Then the
20 ascites or serum is collected 1-4 weeks later.

When purification of antibody is required in the
above method of obtaining antibody, purification is
carried out by selecting, as appropriate, a known method
such as the ammonium sulfate fractionation, ion-exchange

25 chromatography, and affinity chromatography, or by
combining them.
2. Cloning of DNA encoding the V region of a monoclonal

antibody against human TF

(1) Preparation of mRNA

30 In order to clone DNA encoding the H chain and L
chain V region of a mouse monoclonal antibody against
human TF, total RNA is isolated from the harvested
hybridoma by a known method such as the guanidine-
ultracentrifugation method (Chirgwin, J. M. et al.,

35 Biochemistry, 18: 5294-5299, 1979), and the AGPC method
(Chomczynski, P. et al., 162: 156-159, 1987), and then
mMRNA is purified by the oligo (dT)-cellulose spun column



the hybridoma is proliferated at |arge anpunts. Then the 20 ascites or

serumis collected 1-4 weeks | ater. When purification of
antibody is required in the above net hod of obtai ning anti body,
purification is carried out by sel ectiddy~ as appropriate, a known
met hod such as the ammoni um sul fate fracti onation, ion-exchange 25

chr omat ogr aphy, and agfinity chronatography, or by . conbi ning them

2. O oning of DNACEREBAANGCt hBe\VIREA BRr fleakbeBcKbhal Pharmacia anti body
agai nst human TFBiotechf} )afaepnealirs. of mREANACSR also be pHrordeq,to clone
DNA encodi ng the, H ' [ n, of aPnDuse%ﬂDnoclonal

H chain apd L . chain V regio
ant i body againstWltﬁ°u£hﬁﬁgﬁa%ﬁ}n?oF3Pa N g ?goPﬁfﬁﬂ FRenREHERREFD cBRES
hybri doma by a kRowmafieahbddnsKith @BhathweagianBibbteeh).
ul tracentrid ugat i ok LL oW, 1, . L., 35 Bi ochem stry, 18:
5294- 5299, §1979),(92?13?%@9%&6%%%“&“Ml‘(e%fﬁlg%%z?/ﬁs P2p et al., 162:
156- 159, 1987), and tFHeam the mRFALObtapuedfimdthy abevel { gd, (dD¥Ackh| these

spun col um V region of L chain and H chain, respéCtivel i attached
to the nRNA Purificafion Kit (Pharnmacia %fotec , and The'Tike. nRNA

can al so be purifYRBENesized Ypipgud ERYPESE| FERRSERIPFRRE - byThe| pyRthesis
Qui ckPrep nRNA  of cDRArt&hCBéi Oarkiéd (Shara@chd ﬂ%pfﬁA-dT rimétidr a
Preparathnland %ﬁgﬁlficatlon of %ENA From the nRNA, obtajined in
the above (1), ¢ FRIEHREINET (£PY LXUMPLR, (thASFINARYRERGEIG, Primer
respectivel y, isattachedynohebe Zeilt istingt ahylevtdbeed rabsiertipé asechdhe ¢

synt hesi s %%%gghwaa?%9e§cgﬁ£{ﬁ$kCQQ?#%éng an digo-dT prinmer or a 10

sui tabl e priner exanpl e hé ¢ syn Tc prinmer attached to
the kit) that hybridi2eplifi¢athen  ofhePNA Gray be cagybed oput hiey HPChain C

based on & - RACEASERoq (Br oinan Appiol o FEURERPAIA SR Y PR 0 el
USA 85: 8998- 900Batloshcade| §aiskySA B5: 8998x90Q2, 198%1 Belyeveky Rek. 17:
2919-2932, 1989)ethal.ysRecleic Adi@s SRedNPIE: BNFERRACE Kd49 { UANETECED
together wWith . p. 5. _ample FINDER RACE kit (CLONETECH) together with
the L chain and H chain. Thus, a cDNA adapter is linked
to the ends of a double-stranded cDNA synthesized above,
20 and then a polymerase chain reaction (PCR) is carried out
for DNAs encoding the H chain V region and the L chain V
region (DNA encoding a fragment of the L chain V region
is hereinafter abbreviated as "L chain V region DNA" or
"DNA encoding the L chain V region"; the same holds true
25 for the H chain V region etc.).

As a primer for amplifying DNA of a H chain V
region, the Adapter primer 1 may be used for the 5'-end
primer, and the mouse antibody H chain constant region
MHC-G1l primer (SEQ ID NO: 1) (ATR-2, ATR-3, ATR-4, and

30 ATR-5) (cyl region) or MHC-G2a primer (SEQ ID NO: 2)
(ATR-7 and ATR-8) (cy2a region) (S. T. Jones et al.,
Biotechnology, 9: 88, 1991). For example, for the 5'-end
primer, the Adapter primer 1 attached to the kit, and for
the 3'-end primer the L chain x chain constant region (Ck

35 region) primer of a mouse antibody (such as the MKC
primer having the nucleotide sequence as set forth in SEQ



the L chain and H chain. Thus, a cDNA adapter is |inked to the ends
of a doubl e-stranded cDNA synt hesi zed above, 20 and then a pol ynerase
chain reaction (PCR) is carried out for DNAs encoding the H chain V
region and the L chain V regi on (DNA @ftceding a fragnment of the L
chain V region IS hereinafter abbreviated as "L chain V region DNA"
or " DNA encodlng the L chain V region"; the sane holds true 25 for
the H chain V redPol%&té))can be used. aAg5 g priner for anplifying DNA of a
H chain V r(ﬁ:gwnDNAhEuMeméstlBﬁl AR defBYmPRabsSH E?rthée 5’ -end
prinmer, and the nouse ant H chai n constant region VHC- GL pri nmer
(SEQ ID NO 1) (ATR-2 “%‘rh%ze AFRSQIUERGe 30 ATR-5) (cyl region) or

VHC- QRRa prlner ( SEQ | BCROprajiucts are(4dBRjdcoad eaﬂagarégaZQeneglon) (S. T

Jones et alg 9:q88, 4991 r the
5'-eﬁd elecﬁ%ﬁéﬁ§g§%§59x¢ Phery é?t%lﬁ%ﬂw?om?ﬁggﬂrt gﬁﬁrfor
the 3'-end pr|neexﬂhélEGChhendaSmneanEbnﬁragmenEglDNA(fK Bécovereglana
primer of a nnusguagghggdyaﬁaug egslégéfggC£o a veRLLPepyRaving the

nucl eoti de sequence as_set forft

- 26 - | D NO DB} gay be paeified eitheribhyDrwtpactionavidh mhenol
determ nation of ahechloroform (Jnugg§9§bgﬁ §@qggnceuMolecular c16fRng
products re sub¢ g&eg t 0 agarose g [ ectrophoresi s accordlng to a
known net ? pring Q%FE?HQL?ﬂ%rﬂE%¥Yeﬁrﬁﬁﬂkf%%%ﬂen?r PRANg s

recover ed and commpncxalbﬂ awatll abes kiﬂatﬁdrt@xamyﬁ§tOGEﬁE@LEAN II;

DNA may be purif her e on_w,t chl or of orm
(J. Sanbrook et %?818& Iecu?%?é aﬁ$% seiOPOP E%Fﬁl%$?9nBN§bF569ments
Laboratory Pressmay9ose)any ofi kgown ones ¢hormeexamply, apuclabhedkit (for
exanpl e, GENECLE@Qhégcrl t, g% L01). A vector DNA used for retaining DNA
fragnents any o? nown ones (for exanple, pUC19 and
Bluescrlpt5 etc. ) 15The above TPNA a0 ea DREC berd BNAezrer 1 Dyt ad eusingt ad

using a Kneduwh | DagaOfok kit NERMREL S e BYby oAk & S8R0} Oto

obtain a recombinant vector. After the resulting
recombinant DNA vector is introduced into an Escherichia
coli JM109 competent cell (Nippongene) etc., ampicillin-

20 resistant colonies are selected, and then a vector DNA is
prepared based on a known method (J. Sambrook et al.,
"Molecular Cloning", Cold Spring Harbor Laboratory Press,
1989). After the above vector is digested with a
restriction enzyme, the nucleotide sequence of DNA of

25 interest can be determined by a known method (for example
the dideoxy method) (J. Sambrook et al., "Molecular
Cloning", Cold Spring Harbor Laboratory Press, 1989).
According to the present invention, an automatic
instrument for determining nucleotide sequence (DNA

30 Sequencer 373A, Perkin-Elmer) may be used.
(iv) Complementarity determining region (CDR)

The H chain V region and L chain V region form an
antigen-binding site, and the overall structure is
similar to each other. Thus, each four framework regions

35 (FRs) are ligated by three hypervariable regions, i.e.
complementarity determining regions (CDRs). The amino
acid sequences of FRs are well conserved, whereas the



obtain a reconbi nant vector. After the resulting reconbi nant DNA
vector is introduced into an Escherichia coli JMLO9 conpetent cel

(Ni ppongene) etc., anpicillin- 20 resi stant col onies are sel ected, and
then a vector DNA is prepared based-orz7a-known nethod (J. Sanbr ook et
al ., "Ml ecul ar O oning", Cold Spring Harbor Laboratory Press,

1989). After the above vector is digested with a restriction enzyne,
the nucl eoti de sBHLBACRCHE PRAUGRCOS of thecfRR$ 2hHA ﬁ%rﬂehéghiﬁeﬂabiaéle

known nethod (forxesasple. a. etthe, i dsexyeri®éhe)pfdre Sagbeeok et al .,
" Mol ecul ar I§$Oniﬂ$" Cﬁl? S?rinﬁukbrbor Laboratorg Press, 1989).
According to t helBFRERAPILGTENTRERTCSR" ¥ OnRePE. Health and [Rument or
det er mi ni ng nucl 8éervieeseqli2dzde. (DNA 30 Sequencer 373A, Perkin-El ner)
may be used. (i tagi d rmpin I on :
The H chai% V region %%ﬁ§fgghg$§gvgre%g%ng$§Y%1g%ug FRS gﬁ%é;ﬁﬁgbfﬂﬁ$nﬁf

site, and the over@+shsetustmuetuse, withSa ntésult ocleaehtips hepr fdwies gach
four framework regi ons 35 (FRs) are ligated by three hypervari abl e
regions, i.e. loopegonphenePRarayysomeeimesi fiormepions ¢SS . BIskeeeti no

aci d sequences o we, onserved, wh as_the . . am no
aci d sequences o%t€§%t€£§é a#%ugér§ﬁ ié%*%ev§§€%b?59 retaingdpip cROsQ o
al ., "Sequence oPrPXonetvistofone anothexnohoeeedimémsbomsily, Ushdeplhe FRs

Heal t h anqoHUminconstit§§éVQC%?ti&gﬁ-%i%dfré?r {té%e%%@%%’héf%f{'ﬁ %?L{'lgree

above four FRs take the form ructure, W
result that the €REforns a | oop. The CDR may sonetines formparts

of the [err]-sheet  Base&l6HCEER. £IOUS, Bieridd£6g CORS Menseh@iged in
cl ose prOX|n1tg e anot her three-dinmensionally, apnd the FRs 10

to o
constitute a ant?%%ﬂ-%?ﬁd?ﬁgasm?%§?d@%&?@}OQﬁ¥rﬁ@?%b?%Ye%galnSt ypran TF
Based on such fatase bthefdatabgsée hen atheocaming acid ssgaerse of a nouse

”DnOC|0nah5antibggyiggéigétggﬁgggkgg:by Kabat ("Sequence of Proteins of
Immunological Interest", US Dept. Health and Human
Services, 1983), its homology can be examined and thereby
the CDRs can be found.

The sequence of a CDRs altered by insertion,

20 substitution, or deletion may be included in the present
invention, as long as it retains the activity of binding
to or neutralizing human TF when a humanized antibody is
generated using it. For example, there can be mentioned
those that have a homology of 90-100% with each CDRs for

25 SEQ ID NO: 133-138 or with each CDR in the V region of
SEQ ID NO: 139-141, 143-144, 145-147, and 149-150.
Preferably there can be mentioned those sequences that
have a homology of 95-100%. More preferably, there can
be mentioned those sequences that have a homology of 98-

30 1008%.
3. Preparation of an expression vector of chimeric
antibody

Once a DNA fragments encoding the mouse L chain (L
chain or H chain of antibody may hereinafter referred to
35 as "mouse L chain" for mouse antibody and "human H chain"
for the H chain of human antibody) and the mouse H chain



Into the database on the am no acid sequences of 15 ant i bodi es generated

by Kabat ("Sequence of Proteins of | mmunol ogi cal Interest”, US Dept.
Heal t h and Human Services, 1983), its honol ogy can be exam ned and

t her eby the CDRs can be found. - 28 - The sequence of a CDRs
altered by insertion, 20 substitution, or deletion may be included in

t he present I nvention, as long.as it retains the activity of binding

to or neutralizihgtRhah TFEveneeen fleRed z RNAneRgedyng sthe mougen¥r at ed

using it. For exaspien ieleqseddbeo NBiAs Oéhe@odin?Dtlﬁl\lééocs%%‘ﬂ%%h%\ri&ia?hof
A - [ W

honol ogy of 90-100% wi t h_each gDRs or 25 E ,
each C%é in the v Pagrlnd €1bo 4 a%%(f*?f?\ﬁfegﬁ% 19Rtayn 32 1gRimeyic 1antipng
149- 150. Pnehan abF yanbebedgan be nenti oned those sequences that

have a honma ogy of 95 % r r there can _ . ntioned
t hose seqﬂg%ces t hat %%%gd%W%gﬁﬁ?%gﬁéﬁf5%%§E%&ﬁ§5 ﬁﬁ&ﬁ%rlc a§9§§8§¥
Preparation of afCBRP:ESslbhkiRgtadrneisehleade¢r sequence amdi Yorggion

Once a DNA fragngagse£8€ 0th nghé Ne1 ks Cotng Nad Ma (de uencicgﬁégdfﬁ?ktﬁgain
of antibody may Eg&elnafter referred to 35 as ﬁ%use_ charn or ‘nouse
anti body and "huR&Ral @Rbipedy constapt t¥RIipR hal Feady hifean aexppesyioand

the nouse H chaivector for mammalian cells. Alternatively, 28hey compride

regi on ha been, cl oned,  DNA encodi t he nouse V region 1s |1 gated
togDNAs e:@odi nglJf’ﬁ]g”é%n§tI&?1‘fs‘? eg%‘ﬂg%fsequem% e AnEeHERK SeEuence

expressed to obtanntke chlomed ccBR ito a sequen®d diicedindoele hdman

Basi hods f t4 ' ' | Vo1 s .conprise linking a

st c et hods 1 o6 0oBen gt I I NP Mty ng (ISR D02

sequence encodi nge¢her for mammambiamtddbly. constant region already in an

expr essi on VeCtﬁ%aéﬁ@n@@ﬂﬂﬁjﬁﬁﬁ‘ﬁﬁ§é§-§#¥f53%¥?d‘@%%goﬁggﬂa§oggr'Se
a V regi nce ]

10 | inking a nouse | eader sSequence an sequ n the

cl oned cDNA to atReFRiPE L RAIHF AL R He TREMOD an L ghabody ke ovf amyl
then linking it fomah @%ﬁiﬁéﬁ?. or ex&%?ﬁéy %ﬁgrémggﬁﬂﬂé”héﬁ%ighed cyl,
o ns ney be

L on
Fragnments of the human anti body regio
cy2, cy3, or cy4 for those of the human H chain, and CA or

Ck for the L chain, respectively.

For the production of chimeric antibody, an

20 expression vector containing DNA encoding a mouse H chain
V region and a human H chain C region under the control
of an expression regulatory region like an
enhancer/promoter system, and a single expression vector
(see, for example, WO 94/11523) containing DNA encoding a

25 mouse L chain V region and a human L chain C region under
the control of an expression regqulatory region like an
enhancer/promoter system is prepared. Then, the
expression vector is used to co-transform a host cell
such as a mammalian cell and the transformed cells are

30 cultured in vitro or in vivo to produce chimeric antibody
(see, for example, WO 91/16928). As the single vector,

an IgGlk-type antibody expression vector N5KG1(V) and an

IgG4xk-type antibody expression vector N5KG4P may be used.

(1) Construction of chimeric antibody H chain
35 An expression vector for a chimeric antibody H chain



15 those of the Hchain Cregion and L chain C region of any human

anti body. For exanple, there can be nentioned c[err]1, clerr] 2,
cl[err]3, or c[err]4 for those of the human H chain, and C[err] or CK
for the L chain, respectively. -Fep the production of chineric
anti body, an 20 expression vector containing DNA encoding a nouse H
chain V region and a human H chain C region under the control

of an ‘expressi orM¥edgRR RVFILNeYikh inteodring cDWhRIRIIT oIS S Vit em
and a single expiiessn On ¥&Ei8H into a(éﬁ@aaﬂl@ ﬁoﬁ/@&%érl523)

cont ai ni ng DNA encodi n ain regi on an L chain

C regi on under ¢°nt ai’ﬁje“%owpl‘o?n‘iﬂ % s ‘?e%lﬂ%ﬁjo‘?%/ ?g UT3ke an
enhancer / pr onot eansiisbdyn i SAsr,)rtﬁ[mrfecthéﬁherC ddion, th@@r@&slm vector is

used to co-transforma host _cell such as a mamalian cell and the

transformed cel Ry EORRA, fQin%%ﬁ%Rﬂ¢¢1Fﬂ?r@ylorCW%IVFW%ItQFpﬁYﬁhHﬁﬁlon
chimeric anti body As USES hef.)%b r?xaiﬂﬂc?ndé@@ol/MuceAscﬁﬁ‘ﬁ SndGh £ng

vect or, GLK- t pe anti body expression vector NoKGL(V) and an

| gG4K—type ant i b%df}’o s%IPW VECERF LB KM ARy PEPIRTILON vecter) a

?bnstrUEtlon of §@iﬂ@ﬁl@ d 1 &oelydd] Shpidnad may be irffr &3PS Sivto vesi@r
or a chinmeric a 29

- may b BAR oY R EEUT PRRS ng ERRETAIRAS n i bt ipable |

chain V rdd@ on |mm@laosudea$équen@nemaycbe\Enmxnduced icomt Zm néxgr &N on

Fegion, “there cafepiol BYREEedinid Y qging AN MoierdSucsialbg el o |
regi on. havesa usecodie 2¢th, Sequenaierof ¢ i $it i orhike BERA BRe e ng

a nouse H chain ¥h{&hb 08 i PhO AN ExPrEESELIY V&ﬁwr,a@d for f:h';tbfé@é@
nucl eoti de sequence may, be i ntroduced 1nto said he PCR

method. For exanpf@0SStptonftEbieney . thﬁuﬁQﬁﬁk(ﬁp%ﬁﬁﬂﬁﬁﬁes%ﬁﬁe%%e
i ntroducedgnto (mo%maw@@ al JVeedor BioPes foyen nau PORS 0151 ngg PER
primers designed;te, ;¢ o) HAYE; @ Tecoghl 2pd, sequence. of a siiable.
and PCR primers designed to have a recognized sequence of
a suitable restriction enzyme at the 3'-end of said cDNA.
After treating a cDNA encoding the mouse H chain V
20 region thus constructed with a suitable restriction
enzyme, it is inserted into the above expression vector

and then a chimeric H chain expression vector containing
DNA encoding the H chain C region (Cyl or Cy4) is
constructed.
25 (ii) Construction of an expression vector containing cDNA
encoding the L chain k chain of a chimeric antibody
An expression vector for a chimeric antibody L chain
may be obtained by introducing cDNA encoding a mouse L
chain V region into a suitable expression vector
30 containing DNA encoding the L chain C region of a human
antibody. As the L chain C region, there can be

mentioned, for example, the Ck and CA region.

As used herein, in order to construct an expression
vector containing cDNA encoding a mouse L chain V region,
35 a suitable nucleotide sequence may be introduced into
said cDNA by the PCR method. For example, such a



enzynme at the 5 -end of said cDNA, and, for inproved transcription
efficiency, the Kozak consensus sequence 15 (Kozak, M et al., J. Ml.
Biol., 196: 947-950, 1987) i medi ately prior to the initiation codon
of said cDNA, and PCR priners desi gre®d 6- have a recogni zed sequence
of a suitable restriction enzyne at the 3'-end of said cDNA.

After treating a CDNAP ncodi ng the nouse H chain V 20 regi on thus
constructed wi t hS315d ?ﬁbPBCF%QF%ﬁﬁtF%%uence mayzhfeintrodycedséntedsprhdo

t he above expressbNA M?CpéfformlnganRth§ﬂn@ ﬁbk”%?iﬁef%caésﬂ REB' €8Sh8Pe
vector containin e

4) is
constructed. 25 d rff??ntﬁﬁgt?%%??gﬂeo?gaﬂ %Rb?%§§?oﬁg%EE%éF eBn?%%%mﬁgat
cDNA theofl! Agnd hef Lsahdi oDKA chand, ofor LhprEvEE eﬁanb@ﬂy tion

An expre n ve o ntibody L chain t ai ned
by |ﬁfro§3§fngvc§;égc£gﬁﬁ?h phgekogaeﬁLCénse s%%afﬁaﬁﬁ?%ﬁroﬁgan?ggaPEhTéﬁﬁle
expressi on vecto@esggnedcbﬁthﬁwéng Drrognizved ngeqhente chfiia Suiegbba of a
human ant'P@QVrlééléﬂeeﬁz§ﬂ e G 930 néhgfesgf@ Ona.

menti oned, for exanple Cerr] and r] regro As used
herein, in order to c%ﬁE?FuEfe%ﬁl%ipﬁe%% bnenCOdlngeEh©rm@@ﬁ@a¥n¢h@l@DNA

encoding a nDuserégﬁbﬂlﬂhu@r@@mgmwué%éd wf%ﬁuét§@i€aﬂyé|@@@tﬁfc@f&ﬁence may
be |ntrodqﬁpd into e PCR net hod. For exanpple, such a

P30 - PP & ifot SOl Ty EEa Rk The BRSY%( $URERL O Hea o

cDNA by perforn1agdeﬁémsanghfﬁEtxm|membaﬂmsegpmébéﬂbﬂaVébtor confaining

recogni zed sequ of a.suitable restriction enzyme at the 5' -end
of said cDNA, ah@ﬁgf%? CoOdRY g%etPaﬁg%+? iBpgian " (ClofFeinkyis t he Kozak

consensus sequen@@ms@@@cBQB primers designed to have a recognized
sequence of a suat ., restriction enzyne at the 3 -end of said cDNA

After treating a CE%&@%%E%H%%@ Ph R EZ§d At FPedy region thus

const ruct é& mnth(B)smmmﬁibgyrséﬁf¢mtéfﬂhdﬁhn afiZys®y it is inserted into
t he above expression

ch
vector contai ni ng fﬁcﬁé %ntc%aﬁ‘?‘fbe’ﬁﬁe La %‘P%‘Lr‘gg?%wq(‘l%’ ’égr"gt?ﬁsé 02

construct ed. the CDRs of a mouse monoclonal antibody is grafted onto a
human antibody, there is preferably a high homology
between the FRs of a mouse monoclonal antibody and the

20 FRs of a human antibody. Thus, the H chain and L chain V
regions of a mouse anti-human TF monoclonal antibody are
compared to the V region of all known antibodies whose
structure has been published using a Data Bank. At the
same time, they are compared to the subgroups of human

25 antibody (HSG: human subgroup) (Kabat, E. A. et al., US
Dep. Health and Human Services, US Government Printing
Offices, 1991) classified by Kabat et al. based on the
length of the FR and amino acid homology.

Based on the HSG classification by Kabat et al.,

30 human H chain V regions can be grouped into HSGI to III;
for example, the H chain V region of the mouse anti-human
TF monoclonal antibody ATR-5 has a homology of 67.8 %
with the consensus sequence of HSGI. On the other hand,

human L chain k chain V regions can be grouped into HSGI
35 to IV; for example, the L chain x chain V region of the

mouse anti-human TF monoclonal antibody ATR-5 has a



4. Preparation of humani zed anti body 15 (1) Honol ogy search of human
ant i body In order to generate a humani zed anti body i n which

the CDRs of a mpuse nonocl onal antibody is grafted onto a hunman

anti body, there is preferably a high honology - bet ween the FRs of a
nmouse nonocl onal anti body and the 20 FRs of a human anti body. Thus, the
H chain and L chain V regi ons of a nouse anti-human TF nonocl onal

anti body are home bagaredl 19 1hevith epfhorcoisensuknerauents bofli BSGhhose

structure has been puphéghgindissdtame Bédy B kufinided by a S&Fehdt{Bnal
they are conpared to the sub rougs, of hupan 25 ant | bod%/ (HSG . human

subgroup) (Kabat "SEINCkOIY; the amjpo acid peaueRrse (df SRNPEMIRIVI ces,

US Governnent Prie¢ioy FRs of & fieese A90iDody @@pféﬁ@i@g HodbatprRimay - be
based on t@e r %gg&;tg gf thee ’5‘5 agd abren no a&i honol :)j%%.d ,

Based on tfe HSTETHEET PR i Wi KR 1Ikbad imaf V zRgiony, g% Aeftredn s°
regi ons can be gtbapethé n€RR H8Gudtoutd [of a humdmizekanptegidmensdy chain V

region of the nos '-r%g_nﬁ TE, "o, I nt | TR- as a
honol ogy of 67.8 %%I%Iié W t rkf%%seclo%sée:%sus ée‘%g%n%ég %}quo—%f\ l&%%e ot her
hand, hune® E1RPRAY n KRV Sr V thefonreate bblxpdupetes mo HSGhids

to IV, for exanpaminé hecid€hsd neie chatdydod et Bk o hdifse antibBWFeo be
ant i -humarloTF m)noc# onal anti body ATR-5 has a
R tEY

- 31 - PLIRR V) 1991PR Tk R humay ey HsG .
Wien a nouse antAdwostydisg iy zetl & & fOVEHiONdquired t&EPE DYy, the

am no aci d sequence. of  so f the V region FRs of a nouse anti body
supporting the Cﬁ%rrlw%ya%%&%&at oft =T tﬁ?%ﬁ@?h&?ﬁ%ﬁaﬁl%%a#%/ GRRyi on, " as
desired, so stxbheturdie CDR structure of a humani zed V regi on may

resenbl e more ol 05el Ve Nl £fod e 1401l PUShap ane AP Wainer

However, there are no fixed rules as to whi Nno "aci
regi on FRIGf a nbhRcABMe RRAA tsedenee grafitdd eantmtthe Humnan &gixggidn of a

human anti body. from tHE€CPrididy.of 4 Hoe Qrfﬂrﬂé%dlfrn%i auli F&dhd P specify
am no aci ds thaipggg g?sfgglfk.fcxcgé¥ idg'%%tgﬁé present invention, in
'
order to change all amino acid sequences except the CDR
in the humanized antibody into amino acid sequences
20 derived from human antibody, FRs of a human antibody
having a high homology with the FR of mouse antibodies
present on the database were searched, with one FR as a
unit, for the four FRs (FR1-4) that are required to
retain the three dimensional structure of CDR. The
25 following is a result of the homology search with the
database for each FR of the H chain V region and I chain

V region of a monoclonal antibody ATR-5.



structure. There is also a risk that a human anti body agai nst 15
the am no acid sequence grafted onto the human V region fromthe V
region of a nouse anti body may be formed on part of the FR According
to the present invention, in order +o32hange all am no acid sequences
except the CDR i n the humani zed anti body into am no acid sequences 20
derived from human anti body, FRs of a human _anti body havi ng a high
honol ogy with the FR of nouse antibodiesiﬁ&ﬂéLJpresent on t he dat abase were
searched, wi tNGNEGFRFRS @ AccesHIbR, NO6OT HORo18§y wieh(E&Eh?) &HETIBIRO:
required to retain the three di nensi oprl ostmogsgre of CDR  The 25
following is a result of the honol ogy searcinvibbdyh®R chain database for
each FR of the H chain V region and L chai nregion V&jegi on of a nonocl onal

anti body ATR-5H chain FR1 L39130 53.0 - 32 - 110
Table 1 NoH ohafR FR2 AcrB3%B0On No. Ho#dlégy with each SEQILD NO
FR of nouse P01742 71.4anti body H chain V12
region (% H chain FR1L 2ZB88430 7858. 0 113110
H chain FR2 H3ohgpHn FR3 L38230 62.5 111 114
P01742 71. 4 234963 112 71.9 7808445
78. 6 113 POLBERain FR3 5B3H130 62.5116
114 73496462723 71.9 68.8 115 117
P01825 53. 1 280844 116 68.8 wsz#ég
68. 8 117 L04345 65‘280844 68. 81
78322 75. 20

118 |_o434§26827 65.6 2°3 119 ;27
S78322 75.0 120 - 2268%2

U95239 65 2
56. 3 121 03127 ¢2 185239 65. 6753
122 i ghain rk#314739130  65.6 gg.g 123134 H
chain FR4 L3936 509 - 124

Table 2

No. of FR Accession No. Homology with each SEQ ID NO:
FR of mouse
antibody L chain V
region (%)

L chain FR1 Z37332 78.3 125
L chain FR2 237332 80.0 126
S65921 80.0 127
X93625 80.0 128
L chain FR3 237332 71.9 129
S68699 75.0 130
P01607 71.9 131
L chain FR4 Z37332 90.0 132
5 (2) Design of DNA encoding a humanized antibody V region

The first step in the design of DNA encoding a
humanized antibody V region is to select each FR of a
human antibody V region that bases the design. In FR
shuffling, a highly varied FR of human antibody V region

10 needs to be selected for each FR.

For monoclonal antibody ATR-5, according to the
present invention, three V region FRs of human antibody
for FR2 and 10 for FR3 were selected based on the result
of homology search between the H chain V region of all

15 mouse antibodies and each FR for the H chain. For the L
chain, three V region FRs of human antibody for FR2 and



Table 2 No. of FR Accession No. Honmplogy with each SEQ I D NO

FR of npuse anti body L chain V
region (% L chain FR1 737332 78.3 125
L chain FR2 737332 80.0~- 33 - 126
S65921 80.0 127 X93625

FR3 Z3733 71.9
?(2)90 thlr2e8e for ‘r‘l"%%%@ghal 0 be selected b@eg,ecb on the resulygpf the
P01607 homo]?dg}Q search betwedBkhe L dhLiwin fé@lon of Gichdsd
90.0 t]ﬁ%%d ’f“z S|Fﬁ{1 of DNA encodi ng a humani zed anti body
V region an 9% ¥ %é§b the design of DNA encoding a

humani zed anti body V E‘Qagllmth off o heelhaota reizadd I-?Rcﬂrfam and L helveain ant i body

V region that bals&{s; F hi var:ed FR
of hgman a?tl bod regi on 1%] pé&lkg‘e tto0 bseeslrshe te grt ‘y

For nonocl onal dilﬁ bt yandr 3 3 Fec drast img tao high homolqg’;es/emh |thesrﬂ i on,
three V region RRsanf dndran é}fEJ!rpQﬁjM:e% ion J@&ﬁ*’%&ﬁ%éﬁo{;ﬁ%%@ﬁal oy

sel ected based on the result onol o seare et ween
region of all 15FeSP&ffiseeht i Ml@@%&%mhﬂﬁ feasy HR Wl iing For t he

y R ot TR AMARO P odTEe B 58 e

- 33 - t hr ee,.f.or can be sge e ased on

horol ogy &8ar ch BTSRRI 4R deHBR £ U YaRjioF STt migiisdn enzyNgt i bodi es and
each FR. recoq?tnrt:lmt fs idfest heet mumatratﬂml Hudmiim asgtd- cnhalarhd/ FI5

regi ons, 48y s Vr nd
233332 haV| ng a h cﬁ {Oor% ogdynel% t%rrgt &Tt}l% FRS crf%\ ﬁ)earﬁfsi_l]tyhaﬁ‘?ﬂp cr ion
of the nouse anti bodﬁmlsi‘s of suqlea@etms vigigluden sornmsTogml teirab| s easyf FR

shuf fling in the W Genari GhAhnd Hetfiian 9 HddAYEP u 'dnd 10

possi bl e to desugy sui table restriction enzyne
1, a recognition site of the restriction enzyme Ball

in CDR2, a recognition site of the restriction enzyme
NcoI in CDR3 and a recognition site of the restriction
enzyme XhoI in FR3, for example a recognition site of the
restriction enzyme AflII in the humanized L chain CDR1, a
20 recognition site of the restriction enzyme Spel in CDR2,
a recognition site of the restriction enzyme PstI in
CDR3, and a recognition site of the restriction enzyme
AccIII in FR3.
Based on version a thus designed, FR shuffling may
25 be carried out for each FR to obtain a humanized antibody
having the desired activity.
(3) Preparation of a humanized antibody V region fragment
The humanized antibody of the present invention is
such that the FRs of the C region and the V region of
30 said antibody are derived from a human antibody and the
CDR of the V region is derived from a mouse antibody. V
region fragments of the humanized antibody of the present
invention may be generated by a method called CDR-
grafting by the PCR method, if DNA fragments of the human
35 antibody as a template are available. As used herein
"CDR-grafting” is a method in which a DNA fragment
encoding the CDR of a mouse antibody is generated, which



recognition sites at suitable sites in each CDR and FR By so doi ng,
only one of the FRs can be easily repl aced. Exanpl es of such
sites include a recognition site of the restriction enzynme EcoT22l in
t he humani zed H chain 15 CDR1, a recogni Bi4onr site of the restriction
enzyne Bal | in CDR2, a recognition site of the restriction enzyne
Ncol in CDR3 and. a recognition site of the restriction enzynme Xhol in

FR3, for exanpl et® FXCRERTES ofPSi e fPR Rf a humapsantihedy anzihe Afl ||
i n the humani zedtémphate. CDR1, a 20 recognition site of the restriction

enzynme Spel in CDR2, recognition site of the restriction enzyne
Pstl in CDR3,  aldeR ?@%oﬁﬁ?fh%ﬁF%i?i %?hqmﬁpr%%ﬁ+bQQYO%§eﬁz9ﬂ%Plate
Acclll in FR3. are not avihbablen ties sturleotides sepianes, r&di shefédi ng
may 25 cargy ed obt ai nh,a_humani anti hody.

havi ng the%Sesi r%ﬂéga%%#%/?%% IE%(;hné:(Flt‘bi%‘&g TSt | %%ﬁﬂ%@?%ﬁ?’body
V region fragmendnd the humanirzed hamerbodyl Entedionty adn tihe gemsented

i nvention is i S t of o) i on, of 30
sai d anti body ar%shegm%hﬁ%nﬁftlﬁﬁ@n %‘%{ﬁ%dé/&gén’dqpﬂ%g g&e a\{&fﬁgo énljtqze Vv
region is deri ve?PIVIRRFA FDRRLANSDEered in the dptabdsegmm sentfirde

hunani zed ant i boslyc Déot e PE&s@stice can BVRHIQUE BsdE genafatamh by a
d, 1f DNA fragnents of

met hod cahled CDR- . égaftin y the PCR net ho

the human 35  a%H9 B3RAMERCS }?%% A% He LRegyemie.of godpedisreres n
"CDR-grafting” isnaibedies reporied by Bédt aREE. et al enamsliyp the CDR
of a nouse anti ' ed,..which c

" aa | P SEGAA s s DS, SRvP SIS o B It i1

tenpl at e. Officemenl TNA f r dgjreemusc Ifotal deursemumtiddonhy dse a tenpl at e
are not avail abl L HEs TRAeh hﬂs qﬁﬂgqg% | 5 ed, j ) e, dat abase
may be synt hesi zi%n using a S%A% S n%hem z r,gﬁl%%n%ﬂ(ﬂetmeun%urﬁa{z}lelazdeé

anti body V7 egi i ebPEHe GerrgiQefragmentgsiqrp the qerRnadtathdisimg ttter nor e,
when the am no a@¢ml method sequence is only registered in the database, the

entire nuc) eot | de sequence can be deduced based on the amino 10
aci d sequence bastd G IHIITRRAHC P At AR gsPrsssion vector encoding

the humanized H chain V region
According to the present invention, DNA encoding the
20 humanized H chain V region can be constructed by
obtaining the gene encoding the H chain V region of a
human antibody to be used as a template for humanized
antibody and then synthesizing the entire nucleotide
sequence of DNA encoding the humanized H chain V region
25 using a DNA synthesizer, followed by the PCR method. For
example, L39130 having a high homology with the H chain v
region of mouse anti-human TF monoclonal antibody ATR-5
can be generated as the humanized H chain V region
version "a". 1In order to generate the humanized H chain
30 V region version "a", for example 5 primers as set forth
in SEQ ID NOs: 22-26 and 2 exogenous primers as set forth
in SEQ ID NOs: 27 and 28 are used separately.
The CDR-grafting primers hR5Hv1S (SEQ ID NO: 22),
hR5Hv2S (SEQ ID NO: 23), and hR5Hv4S (SEQ ID NO: 24) have
35 a sense DNA sequence and the CDR-grafting primers hR5Hv3A
(SEQ ID NO: 25) and hR5HV5A (SEQ ID NO: 26) have an
antisense DNA sequence, each having a 18-35 bp



anti bodies reported by Katat, E. A et al. (US Dep. Heal th and Human
Services, US Governnent Printing O fices, 1991). The nucleotide
sequence may be synt hesi zed using a DNA synthesizer, and the

humani zed 15 antibody V region fragments3gan be generated using the
PCR et hod. (1) Construction of DNA and an expression vector encodi ng
the humani zed H chain V r According to the present

egi on '
i nvention, DNA &quﬁﬁéequ%mﬁé&%_% ®0ES &f dhecay imers.
constructed by hRSHV]CHDtJ'EdEi rieg grierd ?ﬁﬁ%sfem@)dia% _tthﬁedhtcfz}aad rto\&ts_reeﬁ@ag; a
human anti body t e ) t te. for hu iz 1N )
t hen synt hesi zi nééeﬁeeﬂézent(i&eza dcﬁggﬁ%de?l: ! Jh _E'E{}Ue%&é’ldf 13[\(72 e'#éﬁ&* t he
humani zed H chai¥P87 ¥ egiorea ZR1I nmiq%uﬁtmﬁm,h@?’lldaémamlﬂﬂ dwed %et Llle
PCR et hod For, ; XA L, :f,%ﬁ,% i Wi
chain V > redgeisolngno%@rmus_eseg'rét_i - unfn%ﬁ%mr%%gglnéﬁ %gﬁlr)\tsﬁ'gc)c%dy tZA‘rths-S
can be generat ecF’?i%HQW%lR"Fe}medzréd 3@&1?@\!%&@11{02 27 )v @rsi chRSI-bfPfrH n
order to gener at@ggderusni Ay hom¥b 1k L p . for
exanpl e 59pri msr(gS g set forztzeﬁ) ian SE IOS N@gJ % 6 ar?d f exogenous

priners as set fGrafFing PrimersEBROPWNEs ansty hR§§vad are used separatel y.
The CDR-grafting pri mind Ry |P)3R( S@h'o?,@iv&brimema@@é%%ﬂ(bﬁ% 'lttlhgeNQ
23), and 5Hv 4 1.D NO ave a sense seguence a
CD??—gr aft?ﬁg pri% r&?%ﬁi’ﬁ%?Afz’ﬂl'}l BN a@g) _aéljfd’rh 4 BSEQ | D NO
26) have an excyanaEn g iDéd sdwpretee DNeadls hayilig iadls8- Asdembling by
- 35 - ofcTpus] u t ends .o i mers.
hR5Hv1S i s desi gned E?(?g&seac[ﬁgcﬁ%\%e%t%%gi %(?{%E%c%%tsagﬁs glat %R%%S’é‘%{!ence
(Kozak, M et allRSHVZSWwhR3BvEHS, hFEHVEAZ- @B@ hR5HVS5A] @8F) aamead egalbly
nition sit domiienRn le@ngd sSQ@1aAS v ly _
iggggn: ti ?E Si tq}.heq%e ) é"f%ré’ﬁgﬁgu%?ﬁ%ﬁgr g%ﬁlelg\%PrD %EQ%[}% qu_lz?) and
hRSHVPr A (SEG YD NBaniged; Hs 6 higdve Va TREFON0GF Wivels helsd 2€DR-

grafting priners hRSHMHES i@ Raki®Bdy H chain ¢ Yelgignt RAnPER mRihedma ve

rimers are assenbled to '
P H chain C region, and for example the human H chain cyl,

Cy2, Cy3, or Cy4 can be mentioned.
The DNA of the humanized antibody H chain V region
20 constructed as above can be linked to the DNA of any
human antibody H chain C region, for example the human H

chain C region Cyl or Cy4. As described in the

construction of a chimeric antibody H chain, after
treating with a suitable restriction enzyme, it is linked
25 to the DNA encoding a human H chain C region under the
control of an expression regulatory region such as an
enhancer/promoter system to generate an expression vector
.containing the DNA of the humanized H chain V region and
human H chain C region. '
30 (ii) Construction of DNA and an expression vector
encoding the humanized L chain V region
As in the case of DNA encoding the H chain V region,
according to the present invention, DNA encoding the
humanized L chain V region can be constructed by
35 obtaining a gene of the L chain V region of a human
antibody to be used as a template and then synthesizing



10 synthesize a full-length cDNA, and after adding an exogenous
primer thereto DNA is anplified. Assenbling by the PCR nethod as used
herei n neans that hR5HvI S, hREHv2S, hR5Hv4S, hR5Hv3A, and hR5Hv5A are
anneal ed by their conpl enentary sequenées and the DNA of the full- 15
| engt h humani zed H chain V region is synthesized. The human

anti body H chain C region can be any human H chain C region, and for
exanpl e the hunafi$y ehaiFe gypcleotide ggguenya oftiy OVAneReORERY| bhed.

The DNA of the rmmmmzeddantmb@ﬂxy ¥ £8g4 &n as £ O BRA sy ﬁ@l@ééwéfed as
above can be lin egl h%HD%A 2 IX hunan anti bod H chain

region, for exanple THE ¢ PCR methad CF?%Q?%ﬁmE$?'o?3E§%2 9@v1ng a
descri bed in thehigh homobsqy ucitiontlod m @lli‘ailferVCr@djlid>ﬂi)Odﬂ thehaowse af t er
treating wigth a ephr en

encodi ng a hurranéﬁ%:ﬁlg‘hlﬁa% Fe I{ﬂcg#%o f IetlbOdy %'t}%t‘%( ‘Fafb?b%ng%&%?%%%m

regul atory regi o&S stieé @gm@mpzed L @mMEmC%rregnmmt@ersysmehato generate an

expression vector T gf@gfugg {@W% 1?@ ?y%%g
regi on and humann H chain eﬁ%%ﬁ e i ns]t%r uc |on o]E %1\& and

an expr ession vetgpsion "a", the ?@f‘ﬂfieg rerdEreredh 3LehRi (SEQ r BYi Bo::
As in the case osspl\wn@mmdwm @.d;@o H s heo n %I%\%‘ '3 sense a@ﬁ&@écﬁb\%ﬁ@etge
can be

pr esent i ention e mani zed L chain

Pomerruct 84 by Sind i PRSI 08y or smed K TSR (554 ol N0 bf S8 human
ang|6body to be hlb@]dvm esn:@rclm aﬂcedaam),trwrmsymmlzsm ID NO 89)thhave

- - t I de sequence e I Ng e
humani zed L chalﬁnwgﬁégg%%&%éﬁﬁg q% §b2%9v1ng a fﬁgh?omed by the
PCR net hod. For eXepirrenZ37B83eduancs at the bdnt Ig he tidsod H giyh évi i thdne, L

chain V region ofpd %mé&sqhsﬁﬁls féntadgL 15 é'nocé qﬂaa‘{/%a%qﬁ%%gd%a]@TR-

can be generated unani ze ain reglo
In order t@ genef R TLRFES MARHATRR (Kedak n M/ refgiaoh. , J. MokrsBioml. al96t¢ he

CDR-grafting pri @@T%ﬁ@'—ﬁ@f}s@d R NQcognitidiv)s AW SO R 1 R NG

86) have a sense_ DNA seque
nzyme Bg II, and hS5Lv5A is also designed so as to have a

recognition site of the restriction enzyme SplI. The
exogenous primers h5LvS (SEQ ID NO: 90) and h5LvA (SEQ ID
20 NO: 91) also have a homology with the CDR-grafting
primers h5Lv1S and hS5Lv5A.
As for the humanized H chain V region, using the PCR
method, five primers are assembled to synthesize a full-

length cDNA, and after adding an exogenous primer thereto
25 the DNA can be amplified.

The human antibody L chain C region can be any human
L chain C region, and for example the human I chain CA an
Ck can be mentioned.

The DNA of the humanized antibody L chain V region

30 constructed as above can be linked to the DNA of any
human L chain C region, for example one derived from the
human L chain Ck or CA region. After treating with a
suitable restriction enzyme, it is linked to the DNA
encoding a human L chain C region under the control of an

35 expression regulatory region such as an enhancer/promoter
System to generate an expression vector containing DNA



10 and the CDR-grafting prinmers h5Lv2A (SEQ I D NO 87), h5Lv3A
(SEQ ID NO 88), and h5Lv5A (SEQ ID NO 89) have an anti sense DNA
sequence, each having a 20 bp conpl ementary sequence at the both ends
of the priner. The prinmer h5Lvl S is-deédigned so as to have the Kozak
15 consensus sequence (Kozak, M et al., J. M. Biol. 196:

947-950, 1987) and a tecoggition site of the restriction enzynme
Bgl 11, and hsLv5&'FediPgothesiynanizedak ¢hakmveé region apdchgmapi bnchpin
of the restrictigncgaZNN® SphionThe exogenous priners h5LvS (SEQ I D
NO 90) and h5LvA (SEQ I D 20 NO 91) al so have a honology wth the
CDR-grafting prEvensifi5aévy SregilohS5fvsgment of a humésifed aheibody
humani zed H chai pgV, | usi hod, fiv ' e
Rssenbl od 1o syni pedr sat aCeq 'k MHehBEORER sbovey P EG not (FLERLETCTRE
exogenous pri nerVEREREF0S25d V regionafragmert appsianeactivity as  The
human anti body Lanb@bodf (£0éOnaseivheyasy Bifd@Ing to theChARLDgEn! €gEoON,
and for exanple the hugan.L cgain C{err$ an CK can be nenti oned.
The DNA of the hUFRRF 2642407 BRGYARCEAER n ®EF edi onTBBS . 1tohSt PEELEBREE
above can be |inkedihveshigdNA thie apyesence bfimee LacbivitE beotombihOhg
exanpl e one deri t . n_L_chain err] o err]_region.
After treating m%?ﬂw%£8né RS%%?%%%?QEHEQ?+?c??%ne%%Q?ﬁ%,l{t£$sapiﬁﬁé afo
the DNA 10  eneedingueh hasra®O$-¢hai n C regi on under the control of an 35
expr essi on regul Loy FROLMRE £HERy 055 AnEMRATKETA PLRETY, Shnain v SYFLEM bP

generate an expression vector contal ning

- 37 - ~ encodi nguRaRipeden bEEOdY chain V region and human L chain
K chain C region. The pres&¥€NindeRtdrs CRARE ﬁé?ﬂgﬁﬂédoéréngfgﬁﬁ'zed
ant i body I S_gener at ed ﬁs mentioped above, it Is not always clear 5
whet her said V r89PbRSF+3YnRht 2 nBimanized | 3ntibedy contajpingoayhynapized

activity afs bi ndinghabntéed antélgein Wiregion NEUAR adhZhdD ¢&8E] a8héNess
e i b o b0s 0P CES MiYestigatd CchlVERL LG8 BINT: B SELES: &) 408
neutralizing activity, and have found that the antibody
has the antigen binding and neutralizing activity but
that the activity is not adequate compared to chimeric
20 antibody.

The present inventors can resolve this problem by
sequentially shuffling each FR of the humanized H chain
and L chain V region. The antibody used in the shuffling
of FR can be selected from the existing databases. The

25 FR of the selected human antibody can be synthesized
based on the nucleotide sequence demonstrated in the
databases using a DNA synthesizer. At this time, as
mentioned above, by adding the designed restriction
enzyme recognition sequence to CDR or FR, it can be

30 easily shuffled with the FR of H chain and L chain Vv
region of the humanized antibody generated above. By
investigating the activity of the humanized antibody thus
generated, a humanized antibody can be obtained having
the antigen binding and neutralizing activity.

35 For example, the humanized antibody V region H chain
FR3 can be shuffled to the FR3 derived from human
antibody %34963 (GenbBank, Borrentzen M. et al., Proc.



it wwth a humani zed H chain and express it in an animl 10 cell such as
COs- 7. (ii1) FR shuffling of the Hchain and L chain V region of
humani zed anti body The present inventors have perfornmed

transi ent expressi on of a hunani zed-a#8i body contai ni ng a hunani zed
15 H chain and L chain V region in an animal cell such as COoSs-7 to

I nvestigate the tigen bjndjng activit eutr I|Z|ng activity,
and have found tbf?gctl‘tﬁﬁaé*n idsd:d'dy%SA' a?ﬁgﬁg ah?t”ae ﬁ‘cpl ‘ng and
neutralizing activi tyertFR shuf flhalg tpre meet IF\BIHP}FS S sBg Ia:olesmxataes )Ccm‘?wr ed
to chineric 20 r entors. &an resplve
this probl em by F3R¥g seq enIt | zﬁq y SGHUTHI?:F’I%n% %}C Igﬁ%f r)st fiveni ?’é’g H
chain and H3RAEA n(SEQ df &P 'Bﬁé amnd FORF Bis d@H ITh&I0sh i)l :chagle an
of FR can Be sel

B &Fél%rfsré)rﬂﬁph e‘?{/ﬂ & Zggsteawes%b f?igng;g 15Fé%s0 (;{}%ds y

sel ected human anti body can nucl e
sequence denmonstEHERP r?%ﬂ?@Ar and é‘é’t%@@%éﬁ%ﬁélwlﬁﬁﬂ hesingera DNA

this tinme, as syntﬁggmdéyned above by addlng the de3|gned restriction
enzyme recogni tion sequence easily shuffled

an
with the FR of H chaifmXrd @%Q%F\FA' nd rFétfﬁF&? @fndt FSRFRPaNEL& ant i body
gener at ed above.amByealed, wm\cestWegai idigreishtedacitiitt Balaf dnte Xnomniaard

anti body liaus_ CoI %qg:enelﬂ ralr%SPlé ni ze dI antB| boq%ro%q1 be 0 t]al ned haV| ng

t he antigen b|n I'ng an |2|ng , t he
humani zed ant i bsdye \plasgiish HAWV@/CVIDEq:%adan’bm@Is)hlyrfdpaﬂ:ad) kiyhe FR3

derived from humgiyesting %tt'hb%%ﬁ.IZ%%%%ICQ)%nt&%gm&on%q_rfnﬁﬂ{[gzle\rlgﬁw et aI

Proc.

Sci. USA, 91: 1J9CAepigxe spgmence thereof, arpd asmishdeMiing the mrnemFFs
(SEQ ID NO 35) sifhience cdm3ReB3HtaERed) N@he3&) kame q-_}ﬁgn%tq%e%ﬁquence,

IR g Xt AL NI e RN AT
F3RFFA, and F3RREA AR IRyAOVIDES ,z @thdusiheg hamaAzed H chwihesimdiined
in the plasmid hATR5HvVb/CVIDEC was designated as version
"b". The nucleotide sequence and the corresponding amino
acid sequence are shown in SEQ ID NO: 39, and the amino
20 acid sequence of version "b" is shown in SEQ ID NO: 40.
In a similar manner, the FR derived from the V
region H chain and L chain of another human antibody
selected from the database can also be shuffled with the
FR of the V region H chain and L chain of a humanized
25 antibody. _
In order to select a more preferable human antibody
for shuffling the FR of the H chain V region and L chain
V region of a humanized antibody, the following may be
carried out. Thus, a combination of the humanized
30 antibody H chain version "b" and a chimeric antibody L
chain has a neutralizing activity equal to that of a
chimeric antibody or a mouse antibody. However, the
combination of the humanized antibody H chain version "b"
and the humanized antibody L chain version "a" has a
35 neutralizing activity lower than that of a chimeric
antibody or a mouse antibody.

In such cases, in order to select a human antibody



F3RFFS and F3RFFA, and F3RFBS and F3RFBA were anneal ed, which were
digested with Ball and Xhol, and 10 Ncol and Xhol, respectively. By

i ntroducing theminto the plasm d hATR5Hva/ CVI DEC (Bal I/ Ncol)
prepared by digesting with Ball and-N88l - and confirm ng the

nucl eotide sequence thereof, a plasmd having the correct sequence
can be obtained. The plasm d t hus_obtai ned 15 contai ni ng the humani zed
anti body H chai rPeRS deiRfat dipndidate,fopmmdihling oy, BeRPIRY hunani zed

H chai n cont ai n@barch fcnc tdyeanp 1as,m b h AHD M QA dds svasn des] oasd g6l as

ver si on i de. sequence and the caqrr ndi ng am no,

aci d sequence ar% %h]l(;&anl&:’j @E% ﬁ%‘% Mt ¢ ealhtrﬁat?ﬂff 8'? %adg?

of version "b" i'Soshomam ben cSEQJle[al NQt 4hd a human anﬁjrbcaiysllm‘}mg rml‘l'liwc_lih

t he FR deri ved f g nd ch t her human
t&gy Veith hlsggéteo&;béiccé‘adé‘n U %btaﬁ%% g

ant i body from:t ase can also u Wth the
FR of the V reng)’FlamPkfhal&ﬁ aﬁfh)? H ¢Hedin of reduomfRedR5%he hunamody.

n order to sel gt foomy el ARl &S Y | DAY 1o wo: (P2 shulfd 11 the
u

FR of the H chain V reglon and L Vrelono ni zed
anti body, the for?dkt hol TR IR NO: 123c>ar<‘r4recb%amenmmrsed-a conbi nati on of

the humani zed 30 artié hoendd Ldiad nséefut i ‘3 Y rurkdH 1R d Carib Yy L

chai n has neutral12| ctivit o that of a chineric
ant i body &? [&'Pb%tﬁ/l I—Hgiﬁ/ J]lsmrﬁdilecﬁ%t@d‘l

humani zed ant i boa;tyd Ht: hodh el nee ragd dach sé]j‘uence ofartthd he tegtpon zZedclpanin hofly L
chain version " }% Jf?ar?’l5zed Mgo%r# %bg%hao%r{ r%yTabciwer than that of a
[ [ ant1 bo

chimeric or a nouse a In such cases, in
order to select a hunan ant i body -
39 - so as to be a candidate for shuffling FR, honol ogy

search, for exanple, for the FR3 (accession No. Z34963: SEQ I D NO
115) of the humani zed anti body H chain version "b" can be carried out
and a human anti body having a high 5 honol ogy with this sequence can be

obt ai ned. For exanple, as the Hchain V region FR3 of the human
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- 43 - Each version of the Hchain and L chain V region of

t he humani zed anti body thus constructed can be |inked to t he DNA of

any human H chain Cregion or L chain C Iéblg_ﬁegion, for exanple human H
chain Cy4 and human L chgihdnoSacid E&46dnéSPi 9NSE ERSPECY i MEyYon After
treating wwth a suitable restriction enzyne, it is linked to a DNA
encodi ng t he human H chain 4 and human L in Jerr]..rLegion u

t he control of an expressi regul atory reé&gn such agRgn Tﬂﬁ%
enhancer/ pronot er system "and an expressi on vector %0 confaining a DNA
encodi ng each version of the hunan zed H chaith and L chain V region

?ngé‘n?r“% ZS;"dih”g e “:K"f%m'c%6@&%@35@3%&@%3@329@&%@%@ sdpcia %55

[ H [ ' v

encodi ng t he hunmds BECE)  RAMTSSFRLGR AP (LR TRert urvanRRRiRTY Airsli
WO

region are introduced into a single vector (see, for exanple,

94/ 11523), and th§§8599<b) SAT T VeTtor 15 Gs6d To transforima Host™¢el T~
Then, the transf orped host can be cultured in vivo or in vitro to 20
produce the desir 8416AT%&NI Zea antTvody """ 5. Product Ton of Chiweric "
anti body and hunagi;ed an;ibody In order to prfduce chineric
anti body or hurmani Sagpl (bl “Tantibody, "a DNAéncoding a H'charnsV tegi on and
a H chain C rgg&pn and a DNA encoding an L chain V regign and an L 25
chain C region cafBea®Rked o a simigre Vector, WATeh i s~ E~- £ ansf or med

into a suitable host cell to produce

FR3 CDR3 FR4
§ 7 8 9 10

78901234567890123456789012345678 901234567 8901234567
137332(a) GVPSRFSGSGSGTDFTLTISSLQPEDRATYYC LQHGESPYT FGGGTKVEIK
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anti body. Thus, for the expression of chineric antibody, a DNA
encodi ng a nouse | eader sequence in the cloned cDNA and a nouse H
chain V region and human H chain C region 30 and a DNA encodi ng a nouse
| eader sequence and nouse L chain V-rég8i en and human H chain C region
are introduced into a single expression vector (see, for exanple, WO
94/ 11523) under the control of an expression regul atory regi on such

as an enhancer/ pr onotFaCh yarsHhomwt the H ghgin fdchipddsihV FeHrfiZed

anti body, a DNAsthe humaiiofxH nthtiiduaprimsd ddmddurtéd & barirkddings H
chain C region and a

DNAs encodi ng a AN &f EBhdHaR g c r4e4gai;?dl LHhdmsPHRain ¢

region are introeigiash ) Mér &&Entlle human EXHLSSIG2 waedt Bumasee, chalin
exanpl e, WD 94/11523) under the control of an expression regul atory

regi on such as &K regiomnharesmdqiriomdtyer RAfdteemtrebidsry weidtlors sarietaksles
to transforma host cells. Then, the transforne ost_cel|l can
be cultured in \ﬁ%t%]rcﬁwr%/i‘?rf@mea’ndl%ﬂesrgﬁsmﬁfg to a%%ﬂ%c?%l%%ﬁ}b%dy or
the humani zed amiukodys c@ie cy4 andPheddeed. ch@in ck regivd @xdeeshen
vectors can al so be generated, each containing a Hchain V regi on and

an L chain V reg@mrol of amhexpressidi madwlatnibhomgean eyrleszs an vect or
containing a DNAs ik M forBLse é‘;’z%,g ahd S kUL R on vecty¥an H

chain C re%ion under the control of an 1 enhancer/ pronot er. system and
i

an expression vekQWFaining & A sRIRA N DGRUhRE HP™ Houhe Lh jeed H

region and a chaiwingiyd L1 cdied in & &gy ivh Witera thes ceridsdindftlee human H
enhancer/ pronot er. system are generated, and for humani zed anti body an
expressi on vect oFN&bMtGI4iaTg AUPRAR EnSddilig Cx Fegionhdsagered dethain v

region and a human Hﬁ*ﬁhi‘néjéa&girﬁj‘ the hutdiW&ed NEHCAMAP 5 Endh v

enhancer/ pronoter system a n expr ession vector containing a
encodi ng a hunanfe&Pn and thehirany § fdd dhdresinmedPas Eme e #2gi on

under thejs &8\ & 0An@f a AN AL f P HHDHAImSYSE &N 1R Eh BN eF at €6l oS
Alternatively, for tqﬁ%chlnerlc thJbody an, expression vector is

gener at ed t hat e oF hupgyy L chain C'region are intro uced into a
single vector (see, for example, WO 94/11523), and then

said vector is used to transform a host cell. Then, the
transformed host can be cultured in vivo or in vitro to
20 produce the desired humanized antibody.
5. Production of chimeric antibody and humanized antibody
In order to produce chimeric antibody or humanized
antibody, a DNA encoding a H chain V region and a H chain
C region and a DNA encoding an L chain V region and an L
25 chain C region can be linked to a single vector, which is
transformed into a suitable host cell to produce
antibody. Thus, for the expression of chimeric antibody,
a DNA encoding a mouse leader sequence in the cloned cDNA
and a mouse H chain V region and human H chain C region
30 and a DNA encoding a mouse leader sequence and mouse L
chain V region and human H chain C region are introduced
into a single expression vector (see, for example, WO
94/11523) under the control of an expression regulatory
region such as an enhancer/promoter system.
35 For the expression of humanized antibody, a DNAs
encoding a humanized H chain V region and a human H chain



encodi ng a nouse H chain V region and a human H chain C region and a
DNA encodi ng a nouse L chain V region and a human L chain C region
under the control of an expression 30 regul atory region such as an
enhancer/ pronot er system and for thedhumani zed anti body an
expression vector is generated that contains a DNA encoding a

humani zed H chain V region and a human H chain C region and a DNA
encodi ng a hunmant Ze®910R it & PMRF RNGRRERY runiiimanized ik 3shain ¢V reeybon
under the controin®@fa auRXPIESShON TERBMEH Yare intFSUAEY Steth 88 dhgle

enhancer/pronDter system Then, these expression vectors are
used to co- expression vector (see, for example, W@ 94/11523) (¥3gR¥ or m

host cells such tise neometo Rrofednt Sexpirebsith reguldtdnsiLadish caldls & ean

culture in vrtro rodu a chineric antrbod or a

humani zed ant i bod%?%éeeew roorROt?r S%§€%1 eqﬁ\ﬁf%l‘f sdd o As

her ei nabove st atedansformnsfhrstmntelksnsfthered the tra/msfbmgisrmosemcmng

the desired chinggjc PO P ; Y, t and
&N ec? n VlVO l%ulalrranl AR anti}géjdtﬂesr yred

t he produced chineric anti body o y can ‘be separated

fromthe | FRIPRC BF ey oIr ttrree duinasired anfikedy cam be
honogenei ty. produced.Jhe isolation and/or purification of the chimeric
ant i body 9% humani zed antrboq¥ or the desired protein of t he present

i nvention ’may be carTTREIRACIHINY LHFERIGRN also ba ganaratedol aeh

Gt her methods | nconicEining o dfain V irddiash tanhd td0e Seal aF | iy agyl/ or

purification net@&@i used for_con 4}|orote|ns By way of exanple,
od@ or IO RP

chi meric ChITRIHS &Pt SPIPSJ A Und/ or
purified by contientrynisy ap@vpréertadingrd oumise H chehimnatmgyiaphiand a

met hods, ultrac I S nd the like.
I n order to progfj%*eérg #ga%:]lharolrrher??éadn%%%‘der e é%rﬁcuﬁr%lmdzfe}rantr body of
the presedf i nvesRhaCeyRIENOtRIEAYStem arIltF arrexrpneRsisyl orechast em nay be
used. For exanpl@ntdiiing a Dﬂl@rafd&'ﬁg C‘ae'nlo%saéﬁt[ WSefn xﬁeﬁfee%‘;og? ffy uped

animal cells 25 (for e est abl i'shed |an cell funga
cel s or yeast cuipan Tarfd“%r}gﬁ Fresian sinder: dihes cantnpde

enhancer/promoter system are generated, and for humanized

antibody an expression vector containing a DNA encoding a

20 humanized H chain V region and a human H chain C region
under the control of an enhancer/promoter system and an
expression vector containing a DNA encoding a humanized L
chain V region and a human L chain C region under the
control of an enhancer/promoter system are generated.

25 Alternatively, for the chimeric antibody an
expression vector is generated that contains a DNA
encoding a mouse H chain V region and a human H chain C
region and a DNA encoding a mouse L chain V region and a
human L chain C region under the control of an expression

30 regulatory region such as an enhancer/promoter system,
and for the humanized antibody an expression vector is
generated that contains a DNA encoding a humanized H
chain V region and a human H chain C region and a DNA
encoding a humanized L chain V region and a human L chain

35 C region under the control of an expression regulatory
region such as an enhancer/promoter system.

Then, these expression vectors are used to co-



bacterial cells (such as Escherichia coli cells) may be used.
Preferably, the chimeric antibody or humani zed anti body of the
present invention is expressed in 30 manmal i an cells such as COS cells
or CHO cells. In these cases, dséful common pronoters may be
used for expression in nannalian cells. For exanple, h?nanbl N
cytonegal ovirus i medi ate early (HCW) pronoter is preferably use
Eianpl gs of exprieRDIPTRATE dHd:s Fpch agomaama liipn 199w @RSt evhe ncl ude

HCW- VH- HC[ er r | lxrdidbdMied cells K cundiddad ivarant tihosgddate are

derived from d ) ) ] -. 46 - ) SV2neo
(WD 92-19759), Produce a GRimaric ARjrdiady O Fedwmaniaesiat ibpdantfas an
cells that can b@omsachmpﬂ.d,havmr%lsfarﬂ%awent i on include vi ral

ronoters such as pr f row r.us poI oma . 5 Vi ru denoyi rus,
gnd si ni angw rus 40 %zf%lseﬁac?&} Stal oot SRR d:rﬁarﬂfr@ eﬂ\{l
celI's such as huvh a gengeingesiinigle: hehaiers ielesh gatiinen ifcaetrori Hddy rdr
(HEF1[err]). FQ{umanlzecfm}:f'odf)&%r ‘?N‘;.\S.L't%r} _/agfc‘i ﬁ%d'p%%:éﬁn%cﬁgdﬂm K Sr}eerdlcibK

t he met hod of Mul I 1 gan et
SV40 pronoter i Lhisdpd Yoroq)J“’t“}f’éur?ﬁ%@dltdfb Yz@s?\m e separadiedalfrqmiddiei c

Aci ds Res. (199Q)nslile TR Yutdide WWFe the celtERHE Wl iF QWU is used.
As the or gln of rqpllcat|on there can be used those derived from

SV40, pol yona vﬁ} %ﬂﬁﬁﬁ¥?lrus bovi ne papilloma virus (BPV) and the
li ke. Furthernore, The J.éodrathhm amdﬂcfri PRidiF caft igane fCame RHIkRIrid the

| ect abl e

markers the. phoSiT s o ALB A oo o TPy 1 Cendde deeiTeprotals of
t hymi di ne ki Ras_é:f(él'lp)raf@m: mnﬁlgénl ima21)0be ceantilidneut :sm}zya lj‘rc?ltaetlél
?233;?222"@8&%%?% T e Ot s incaddll BRPHA Ui ) o
bi ndi ng t &3t he drit to, thOSGaﬁ@Fﬁé@ﬁﬂ@MI@mﬂdoacpmwuﬁycakudm merthods
anti body and used fcﬂuﬁﬁﬂh%ﬂpp%%kbgggy 28y walylbMeaaaTe Nt Hqhned1td Pody
concentration by EL%dﬁy or humanized antibody can be isolated and/or

purified by combining, as appropriate, various

chromatographic methods, ultracentrifugation, salting

20 out, dialysis, and the like.

In order to produce the chimeric antibody or
humanized antibody of the present invention against human
TF, any expression system may be used. For example, when
eukaryotic cells are used, there can be used animal cells

25 (for example, established mammalian cell lines), fungal
cells or yeast cells, and when prokaryotic cells are used
bacterial cells (such as Escherichia coli cells) may be
used. Preferably, the chimeric antibody or humanized
antibody of the present invention is expressed in

30 mammalian cells such as COS cells or CHO cells.

In these cases, useful common promoters may be used
for expression in mammalian cells. For example, human
Cytomegalovirus immediate early (HCMV) promoter is
preferably used. Examples of expression vectors that

35 contain the HCMV promoter include HCMV-VH-HCyl, HCMV-VL-

HCk, and the like, and those that are derived from



Concentration of the purified antibody obtai ned may be neasured by
ELI SA. ELI SA pl ates for neasurenent of anti body

concentration nay be prepared as follows: Each well of a 30 96- wel |

ELI SA plate (for exanple, Maxisorp, NUNC)-i46 - i mobi i zed with 100
[err]] of goat anti-human |1gGy anti body (Bi oSource) prepared to a
concentration of 1 LFrr]%{n1. After blocking with 200 [err]| of
the dilution bufB¥2neo (WO Osld’38er referred to as DB; 50 mM Tris-HJ ,

é mV 35 NUCI[err]Dﬂhek5ﬁMdeaersof@5%gEWQe&x%&z;@i@&%iwawbmmdLiaﬂ%

ovi ne . - - . serum

al bunin (BSA), F8iESthat,can,be psed o ke pressnt invention diclude, | o
or CHO cel |l s i nwitriadh piiomotieinsersiuch as proawttielrsd p for ettrmamiirnsg potliyioody
wer e expresgsed, .Qr. e : rifl .er | t i,B0 Inhu | zed

ant i bodi es§are vgréisgrqe%gvf%:iétagﬁfj Sg%&gﬁhg%rggﬁgdgﬁﬁhgg ’eacraj wel | .
Then 100 Hramgternst dgrdateich & neimo syammaddanc fldFasaghg@st haman human
3G ant| body 1 s AdfGLockdl I Alonb UG (3R Ak (rEr1q) SO OF

(Si gmal104, p-nig}ogﬁéﬁ§ p osﬁha €, §I@%%) IS adé%&l Qﬁd then the
absor bance at 4@t eymaxprasdivnethal0be rewdid vt e cdmpldshside dReader (Bi o
Rad).  As the standard oe wy11ddh U %agya%ﬁ%@ 97597993 Algegnurfagmn
| g&AK (The o |nd|ru;%§ é) ey be “used. (2) asurenent’ of the
activity &0 bi ndiheg SV & lpromatiegerds used, or byCdlhe Retdadplodt eblzughima

measur enent of t Cti Mg f : |ndi t he .artki-g8n Al repared as
foll ows: Human et ﬂ'bl(gdalg%irqua%%ilﬁosnéec%él Rgg?@z) ?2‘?0%%%% Y)%eglr g:h%D

i nocul at ed HERitco pofdbmeeldrs iaf vsedh-wel | cell culture plate at a cel
count of 1 x 10[err] cel

contai ning 10% f et al pt?o\}'ihrs?é 015-3':931?: (SOéJCléléB)}i;ied .%5%1 gre c@é’&/k{éﬁ%lfu err]

i ncubator to al lthwdehelexelver tfardre Sat4itaciped yoma vitruer,etaglendfvtimmusgdi scar di ng
b8 Sl VA8 | s R Yhglons vl (YIS WA SOR I RS
referred to for the amplification of gene copy number in the host

cell system, expression vectors can include as selectable

markers the phosphotransferase APH (3') II or I (neo)

gene, the thymidine kinase (TK) gene, the E. coli

20 xanthine guaninephosphoribosyl transferase (Ecogpt) gene,
the dihydrofblate reductase (dhfr) gene and the like.

6. Evaluation of the activity of binding to the antigen
and neutralizing activity of chimeric antibody and
humanized antibody

25 (1) Measurement of antibody concentration by ELISA
Concentration of the purified antibody obtained may
be measured by ELISA.
ELISA plates for measurement of antibody
concentration may be prepared as follows: Each well of a
30 96-well ELISA plate (for example, Maxisorp, NUNC) is

immobilized with 100 ul of goat anti-human IgGy antibody
(BioSource) prepared to a concentration of 1 ug/ml.

After blocking with 200 pul of the dilution buffer

(hereinafter referred to as DB; 50 mM Tris-HCl, 1 mM
35 MgCl,, 0.15 M NaCl, 0.05% Tween 20, 0.02% NaN,, 1% bovine



as PFA/PBS) is added to each well, and placed on ice for 25 10 m nutes

to imobilize the cells. PFA/ PBS i s discarded, and each well is
washed tw ce with 300 [err]l of PBS, and then bl ocked with 250 [err]l
of DB. 100 [err]l of the culture supdfinatants containing a chineric
anti body or a humani zed anti body, or a purified chinmeric 30 anti body or
humani zed anti bodi es are serlallg di | ut ed, and then are added to each
wel I, and i ncubat®tiBtatpgnin (BSA} erpferhidire e uMoure sypernatvants nef

with rinse buffethe cos-1 hes Eisads efud eée?II@dld Qe RE BT kA i ng 0. 05%

Tween 20), r]l jof al kal hat ase- conj ugat ed goat antl-
35 human 1 go/2% Q‘F%‘g% ‘L 7cee‘§ ‘}r)’{]?%cgb’ MR f%ﬂ#%ﬁg%ﬁhdw)r

- 48 - | puriitibed dﬁimar1¢uzﬂnﬁbddyeﬁrrhumaﬂxﬂeﬁﬂéﬁtﬂhbdiﬁsJare
hour and washin bs t.e solu |on t hen
absorbance at 48%%%??51?{5%%&;ur% théid aé 4%%3\?0%%%? egl]Reacd’Ié‘?
(Bio-Rad). 5 13) Measfirelkeal i pﬁnﬁgﬁdﬂéﬁé&tdﬁjugaﬁed goat anti-hiiifan
neutralizing activity of nouse antibody, chinmeric antibody, and

hurmani zed ant i bol§@sarEiPedy is addﬂdﬁﬂk&ﬁiW&tdftﬂumgAMﬁtBubSQr&tS|V|ty

Chronbopl ast i n, Tyecighr{SEFI oL HetHRbRAREEREHALE sromaiia o
[err]l of adedufdrnd YIRS timtabsnrk@prﬁ:eﬂ\a&aﬂi/@ﬁj i 106 a&%suzsed

e e Par L rd it end SIS W B AR [ ] el Mhnggrg |

appropriately diluted ant i ncubat’'ed
pl ate at roon1teﬁwErthQ”medsuraménn”of:Ebncentratiﬁml [lermidd BgeAx ofThHe 245

[err]g/mM human Fac boratories) and 82.5 ng/m hunman
Factor Vlla (Enzé;Jr%é gé tF?e)sé‘éary&tﬁe é’rsee‘gdded thereto, and then are
i ncubat ed at (2) riteasyesmpETtataf eteoracmiotitey dEfHMHdldﬁtﬁﬁ ﬁMb[éHﬁﬂdeﬂﬁ

0.5 M EDTA wasc @fif[i erd 1. of_ the

chronogeni ¢ substrate so ﬁ%‘fo%ls% a(ftdgl?d’reg&et%smeée%g f;otr naCCtJa‘{l ZVOEu"?fGSS

nmis deteé&Pni nedingding %ediq mptigen are prepared as follows: Human
bladder carcinoma cells J82 (ATCC HTB-1) are inoculated

into 60 wells of a 96-well cell culture plate at a cell
count of 1 x 10° cells. This is cultured (RPMI1640
medium containing 10% fetal bovine serum (GIBCO)) for one
20 day in a CO, incubator to allow the cells to be attached
thereto. After discarding the culture liquid, each well
is washed twice with 300 ul PBS. 100 pl of PBS
containing 4% paraformaldehyde (hereinafter referred to

as PFA/PBS) is added to each well, and placed on ice for
25 10 minutes to immobilize the cells.

PFA/PBS is discarded, and each well is washed twice

with 300 pul of PBS, and then blocked with 250 pul of DB.

100 ul of the culture supernatants containing a chimeric

antibody or a humanized antibody, or a purified chimeric
30 antibody or humanized antibodies are serially diluted,
and then are added to each well, and incubated at room
temperature for 2 hours. After washing with rinse buffer
(hereinafter referred to as RB PBS containing 0.05% Tween

20), 100 pwl of alkaline phosphatase-conjugated goat anti-

35 human IgGy antibody (BioSource) diluted 1000-fold with DB



at roomtenperature for 1 hour, the absorbance at 405/ 655 nmis
determ ned again. The neutralizing activity may be det er m ned by
calculating the residual activity (%9 from 25 each change in absorbance

wi th the absorbance change at no antid®dy addition as a 100%
activity. The chronogenic substrate solution is prepared by

di ssol ving the Testzynme chronobgenic substrate S-2222 ( Chr onogeni x)
according to thésa d Aferudnicaratizg at goon ivepreraiiuFeniar gurifi ed

tet et and, Lhen MO Unshing (SO S0 Sebisd QLo 1a
exadi net hyl ene by onj de, a 1. . Kinetic analysis in
i nteraction of 'zéd‘dam%@fsogbance ath 4 0541605 &mrE syfeasured o

ki netic paranet ?rss',)ng' dtﬂ'xe 1 i23op laite0 Rea@eat qm_RalSd) . 4 bind

- 49 - i Ssoci ation rate cqnst.ant s 1.§S), an i ndi ng

rate const gmt S ((@ss e,as&reﬁﬁgtar#i -n%l—'lecgr?tq“llﬁdﬂlf (?fc(tt Velscy) pr esent

i nventi on can be det &he meshtinalBlzdi0QRBctivity of moRseom@ntidedyrotein Gis
i rmobilized on ; r : i p, j o ' ed, and
purified BN ir?aﬁat?lth?o s&ntl?glh\eﬁ{%{ﬁ%qf%lﬁb\%%i%ﬁ e HoAG

pepti de was tag@efsyuest &iifdy ttdye datdhidd o ags iy idy @sadnst Fachor iXa uysed

as the antigen wWid®cQldbly HundireRAREAla-derive@ HHHSHRNGRIY AL | ons
are used as analytes. Fromthe 10 — sensorgram obtained, kinetics

par anmet er $0( di sStiyiambiasel S (Boedird ngsrsA@it, IAE & iadeXi ndihvp + £l ul
constant kass) ar |.cul f.ram.whi I.ssQci.afi t ant
can be detoef‘ran%hﬁe(fu%rr aiT%;sfggn%aa V‘Q{Pgs?nhsr@g’%ﬁ&ﬁ gggn%l'g,g Bgﬂ? 1
"Ki netic anal ysisid¥d raanad elalofarnt.i2sodyy/all imetonborel intRIA@I (s of tan a

new bi osensor based anal yti_cal_, systent (Karlsson, R, et al., (1991)
J. Immunol . Met moprlgt%;dléﬁ%&t&odm vhichiis Ehen TRCHRAYRSY  of

the present invein irpd-svell pladecfad nesbn e st walicr valaier of
di ssoci ation 20 constants (KD) since it wll have a higher neutralizing

activity. IPn the antilefF Wnt8asdupion 4% peddnthuman Fachpantd dite &% al ues

are preferably naf, rodyN 80 X I ] r & dYpiEr ably

not greater than 2.3056%@'06[53 ﬁh@&@s ng/ml }FuQr[a‘?'f F]adt:urM_I@ & ﬁ{
Research) are added thereto, and then are incubated at

room temperature for another 1 hour. After 10 pl of 0.5

M EDTA was added to stop the reaction, 50 ul of the

20 chromogenic substrate solution is added and the
absorbance at 405/655 nm is determined. After reacting
at room temperature for 1 hour, the absorbance at 405/655
nm is determined again. The neutralizing activity may be
determined by calculating the residual activity (%) from

25 each change in absorbance with the absorbance change at
no antibody addition as a 100% activity.

The chromogenic substrate solution is prepared by
dissolving the Testzyme chromogenic substrate $-2222
(Chromogenix) according to the attached instructions,

30 diluting 2-fold with purified water and then mixing with
a polybrene solution (0.6 mg/ml hexadimethylene bromide,
SIGMA) at 1:1.

7. Kinetic analysis in interaction of humanized antibody
and soluble TF

35 The kinetic parameters, i.e. dissociation constants



[1/M, and nost preferably not greater than 1.17 x 10[err] 25 [1/ M.
Furthernore, KD values are determ ned fromtwo paraneters, the

di ssoci ation rate constant (kdiss) and the binding rate constant
(kass) (KD = kdi ss/ kass). Thus, it ks4@vi-dent that when a kdiss is
smal |l and a kass 30 Is great, then a KD val ue becones snall
Specifically, in the case of the anti-TF anti body of t he present

i nvention, kdi ss(¥R) uedlisggrirtion wmirareenstants edios b2 andopinding

3] et s amacane, of shacinton ot 57 ]
reater
g TSt PISIEERY it saRdoe IR eVRIRS PEBTACGRE sral | or

than 4.15 x 10[err] [Eéd@nim}aetc]?roﬂﬂiecsa&&élmkwﬁlﬂ@é&leénaassen%?r n;)t
smal l er than 4. 10f errid . [.1/ rr]lsec and nopst preferably no
smal | er than 4. é@li;p lof(grr% ‘H/%egr%%%% dy gls' coupled ¢ and pyr, é
preferably anti-T¥cempinanrt ¢BF hes soluble ’kEleS—SZl/S&Im &dilalzimttlgeﬁmzei tgan
9.52 x 10[err] [ apgl ﬁ%§§ r n X
10[ err] [[1/I\/[err s%%fde “tagged) re sp ecT 1 |ca#) %ﬁl (?haeé a%tsoﬁ"l{—b
anti body of the TF) 1s d%%%‘érﬂsl?ﬁ/%rﬁfﬂmefKD’hﬂal%e%obﬂem TR herepanged odt 1. 09
x 10 10[ er r lvar 20139 dbri@éretffdt:iédé\/]aré)rﬁé‘daé%%ﬂa%té‘s 10[ & €ne- 30 X

100err) (3o g gmste g ebersbly L0 n 0l o]t B2 RS o
rate constant kdiss, and binding rate constant kass) are
calculated, from which the dissociation constant can be
determined. For kinetic analysis, see, for example,
"Kinetic analysis of monoclonal antibody-antigen

15 interactions with a new biosensor based analytical
system" (Karlsson, R. et al., (1991) J. Immunol. Methods
145: 229-240).

The anti-TF antibody of the present invention is

preferred to have a smaller value of dissociation

20 constants (KD) since it will have a higher neutralizing
activity. 1In the anti-TF antibody of the present
invention, KD values are preferably not greater than 2.30

x 10 [1/M], more preferably not greater than 2.30 x 10~°

[1/M], and most preferably not greater than 1.17 x 10°
25 [(1/M].

Furthermore, KD values are determined from two
parameters, the dissociation rate constant (kdiss) and
the binding rate constant (kass) (KD = kdiss/kass).

Thus, it is evident that when a kdiss is small and a kass
30 is great, then a KD value becomes small.

Specifically, in the case of the anti-TF antibody of

the present invention, kdiss values may be not greater

than 9.52 x 107 [1/sec]. Preferably kdiss values are

not greater than 9.52 x 10™ [1/sec], most preferably not

35 greater than 6.35 x 10 [1/sec].



10[err] - 9.52 x 10[err] [1l/sec], preferably 5.06 x 10[err] - 9.52 x 15
10[err] [1/sec], and nost preferably 5.06 x 10[err] - 6.49 X

10[err] [1/sec]. And, kass values are in the range of 4.15 x
10[err] - 5.44 x 10[err] [1/Merrdsek]s preferably 4.15 x 10[err] -
5.44 x 10[err] [1/Merr]sec], and nost preferably 4.65 x 10[err] -
5.44 x 10[err] 20 [ 1/ Msec] . Al t hough these KD val ues, kdiss

val ues, and kass On \thiey#§hexn hpadehkasge¥aByies Rayddet POF SHBILACORE,
Scat chard anal ysi nd gt e 1k k hdad S Pr u . 25
o ang st he 1 1/hdede .@cx?faegc%t{)lgldyskfaoss vah@s“%%%ﬁmn

8. Measur enent the reactivit nize

TF He daixllleat thwhr i4dinzaki Qo° nEt hed &, kthdiseskd 0
investigate the reactivity of the non-denatured TF, denatured TF
under non-r educededferdittliyomotastaddeat whad 3065 xTEOAnHEMYsEiced

condi tion. E may _be one _that .was purified f.com.,human tissue,
or was expPessed in &&ﬁ%ﬁ%ﬁ§§r8e|P§e§&EﬁL&§ éﬂ%lEEII?néﬁboglesw%aﬁuﬁ'fied,
and may used fokdieestadle@! io¥NnoAS gr@@ter than 9.52 x 1072 [1/sec] and a
- 51 - denaturing agent, guani dine hydrochl oride or SDS etc. nmay

be used in steadkass wedae AL nloe sedddiemg thgand,. 18 8H10Y [1/Mwska] ng agent
such as 2-nercaptoet hanol can.he used i stead of DIT. For tection
of humani zed anti bod Paﬁﬂﬁppcﬁglcaﬁgﬁﬁn%P§Gt§ﬁti %&jTﬁéﬁgﬁé?Qﬂﬁl? Sous
substances may Rfresent iSRGMtidn,UKDdviaeieisNarealgl ithe 3@eRfeS Jra .08 x
radi oi sotopes, biotin, fluorogenic substances such as FI TC, enzynes

such as pé&Poxi dd€¥6*ard2aBkaki he™® [1/M]phpsplierabdy andst kelbike. 2T x
anti-TF antibody of the 10 present invention react to_an

), any_ of .
non- denat ured TRO™ [1/Mlerfndmastrpnafeabioh-Ir-&ficed Comditidh x arl’
denat ur ed (1/M].

Furthermore, kdiss values are in the range of 5.06 x
107 - 9.52 x 10™® [1/sec], preferably 5.06 x 107 - 9.52 x
15 10" [1/sec], and most preferably 5.06 x 10 - 6.49 x
10" [1/sec].
And, kass values are in the range of 4.15 x 10° -
5.44 x 10° [1/Me*sec], preferably 4.15 x 10° - 5.44 x 10°
[1/M*sec], and most preferably 4.65 x 10° - 5.44 x 10°
20 [1/Mesec].
Although these KD values, kdiss wvalues, and kass

values can be obtained by, in addition to BIACORE,
Scatchard analysis, and the like, it is preferred to use

BIACORE.
25 8. Measurement of the reactivity of humanized antibody to
human TF

The dot-blot hybridization method can be used to
investigate the reactivity of the non-denatured TF,
denatured TF under non-reduced condition, and denatured

30 TF under reduced condition.

TF may be one that was purified from human tissue,
or was expressed in mammalian cells such as CHO cells and
purified, and may used for investigation. As the



TF under reduced condition. 9. Pharmaceutical conpositions and

t herapeutic agents for DI C conprising a humani zed anti body as an
active 15 i ngredi ent In order to confirmthe therapeutic
ef fect of humani zed anti body on humansTFk hurnani zed anti-human TF
antibody is adm nistered to an animal having a high DI C synptom and
then indices of DIC are neasured to confirm 20 the therapeutic effects.
Anti body as usedeR&tairding ageRtmasuaddddne bydyochloride I%fm%PSTIEtCFhé‘aY

an; I ?ﬁdy neut rglag@%t@qzﬁ%tﬂe\éldt bf%#*élarrglrlAs trl;le Hode ik t{ ,0 BahtsmnTEF
an ere can e nti oned rer era unmani ze i bo. A e
method of 25 FSSMGLAG R0 SRmSHCTe @ SATRECEARFORF A0 ﬂegarﬁ S, dsed i

Exanpl es. stead AT IOy FDrusiedcte/ien) ofahuraniwedd iaed ifbedy hiaghti-
purity by gconbi r|f| tlo t hods _such as | ti t,
gel filtration :}rﬁ"%&%%ﬁ ;]Teﬁet varig r%]tbgg aélp%% tﬂr{sl‘g’n%%
Protein A col umyseghd tAse uselde her‘éhm labela.mtg la(gwlttshmyplha fied can be
confirmed to refx%QﬁoZ.Fsotopes NyTRR B Whidd,d g‘aéing.*a& %(u%% I I RG, GO

i mmunol ogi cal such as radi oi nmun enzyn9|nnunoassay
(EI A, ELISA), orf EG mﬁﬂ?d’ﬁﬂe\ﬁol‘sé@é’et@ts mr%dkﬁsmatamd ajkaline

(1 munof | uor esceys Ml akd ,S)amNd Heh 8 iikeke. The anti-TF R iBRUidfCahe
conp03|t|ons or therapeutic agents for DIC of the presen |nvent|on
conpr|3|né as arPL§SMte 1nventlon react to any of non-denatured Ty, _

i ngredi ent the huﬁﬁnnﬁﬁﬂiaﬁtMMﬂét agn-t¥dubedraypridi tion, &nﬁndamﬁﬁuﬁﬂﬁ
non-perorally eithe stem cal Qr | ocally. For exanple, the nethod
of adrrinistratior]#h‘gﬁisey redyss (QQQﬂﬁﬁquwnn i ntravenous injection such as
drip 5 i nf usd orphamaceEmisicd larcamposdttioms iand aemapeEalc agents for

i njection, and sub {dURFt
appropri ate, basedcdc?ncat geﬂan d a{t ‘?Puma%‘ie cor?g:%ﬁogﬁ’s o%e%rﬁe °§°§t lent. The
effectlvelﬂosage |§ﬂgredeﬂkBen fron1the range of 0.01 ng to 1000 ng per

kg of 10 body wei giyf di&fe@dB Mo Yhe RPN NEIIE£dAE of

humanized antibody on human TF, humanized anti-human TF

antibody is administered to an animal having a high DIC

symptom, and then indices of DIC are measured to confirm
20 the therapeutic effects.

Antibody as used herein is a humanized antibody to
human TF. The antibody neutralizes the activity of human
TF by binding to human TF, and there can be mentioned
preferably a humanized ATR5 antibody. The method of

25 generating humanized ATR5 antibody is described in
Examples.

Antibody as used herein can be purified to a high
purity by combining common purification methods such as
salting out, gel filtration method such as HPLC, affinity

30 chromatography using Protein A column, and the like. The
antibody thus purified can be confirmed to recognize
human TF with a high precision using common immunological
means such as radioimmunoassay (RIA), enzymeimmunoassay
(EIA, ELISA), or a immunofluorescent antibody method

35 (Immunofluorescence Analysis) and the like.

Pharmaceutical compositions or therapeutic agents
for DIC of the present invention comprising as an active



dosage of 10 ng/ body, preferably 1 to 1000 ng/ body per pati ent may be
chosen. Phar maceutical conpositions and therapeutic agents

for DIC of the present invention containing a humani zed 15 ant i body

agai nst human TF as an active ingredient aay2 - contai n pharnmaceutically
acceptable carriers or additives dependi ng on the route of

adm ni stration. Exanples of such carriers or additives include water,

a phar macetigxediante dfiadivmagigad anddibasn agadinsdgdlf, mxy be

pol %VI nyl tﬁl thlQildnltms&:\ér'dBH nwrf-q!lézdmﬁlﬁ éiacrhlé%\yéwmlcaldly ReY yrer, t

car boxynet hyl cel | ul ase sodi um acrylic di um, sodi"'um al gi nat e,

wat er - sol ubl e deb& %E; éﬁ&ﬁgéfheﬁ@ﬁ %W%%Cgb&qmﬁnﬁiﬁﬁqq$°qn94ﬂﬂ

cel | ul ose, betdpllectadd Hrase m«:&ratdmwmnjgwe:/&rﬁtmmh Ca@%lrl"i. 25

gel atin, agar, n r |l e e ycol ethylene
g c&é¥&§¥§ Ir}é%ﬁgﬁﬁé &ﬁé@c ioh géﬁpeflaép éﬁh

gl ycol, Vasellne ara Steary] uman
serum al buni n (H&@eCUwpnutand Subcutanadmﬂ(Mnjd@mmnseand[dmnﬂnneutlcalIy

accept abl e sSIHd ar);S ?@M\;& ilddee- r%cggdt Io\flesth%ereoga%cpr{%%en from

30 but not limted to or conbi nati ons t
appropri ate, deﬁ'éﬁmlﬁgl%}f the thes R ifedtm ofThehefifiessdive dosage rivent i on.

Effects of the ioney¥n @rckb the rangeA@FOrdiond nigd tidha oRNoe RN tod KNI ON,

there is royi ded chlnerlc anti body and a _humani zed _anti Body
agai nst haffan T%’qﬁuygf BRLs PIGESHTAGLI0R 2 Adternaddvely, the

- 53 - aiusa:gmd;of 'ﬂfnem/adaidybOQjMe&ra@llyS&f Wo a9 oheiRRIdY per
agents because §I l%ﬂt qptl en|C|ty Exanpl es 5 The
present inventi be exploaited i n further details with

reference to the foHHhﬂnn?daunqﬂai;compos1tions Bxdmtherbpetitdm ragyeoft sSDNA
encoding the V rel @iOfof® the present invention containing a humanized

15 antibody against human TF as an active ingredient may
contain pharmaceutically acceptable carriers or additives
depending on the route of administration. Examples of
such carriers or additives include water, a
pharmaceutical acceptable organic solvent, collagen,

20 polyvinyl alcohol, polyvinylpyrrolidone, a carboxyvinyl
polymer, carboxymethylcellulose sodium, polyacrylic
sodium, sodium alginate, water-soluble dextran,
carboxymethyl starch sodium, pectin, methyl cellulose,
ethyl cellulose, xanthan gum, gum Arabic, casein,

25 gelatin, agar, diglycerin, glycerin, propylene glycol,
polyethylene glycol, Vaseline, paraffin, stearyl alcohol,
stearic acid, human serum albumin (HSA), mannitol,
sorbitol, lactose, a pharmaceutically acceptable
surfactant and the like. Additives used are chosen from,

30 but not limited to, the above or combinations thereof, as
appropriate, depending on the dosage form of the present
invention.

Effects of the invention

35 According to the present invention, there is
provided a chimeric antibody and a humanized antibody
against human TF, and a process of generating a humanized



nouse nonocl onal anti body agai nst human TF 10

(1) Preparation of nRNA MRNA was prepared from hybri domas ATR- 2,
ATR- 3, ATR- 4, ATR-5 (1gGl[err]), ATR-7, and ATR-8 (lgQ&af[err]) using
t he Qui ckPrep nmRNA Purification Kit-(¥harnmaci a Bi otech). Each
hybri doma cell was conpl etely honogeni zed in the 15 extraction buffer
according to instructions attached to the kit, _and then nmRNA was

purified by the 3GIRSIYAT) These angdprdigse asBuiSEs dnAS FIISFOREH
et hanol precipi t3fdn®® becauselldd ARMArPIS& Bntdyentestgi.ssol ved in the

elution buffer. (2) Preparation and anplification of cDNA of the
20 gene encodi ng a nouse antibody V region (i)
Cl oni ng of H chaxampliesgi on cDNA The cl oning of the gene

encodi ng tge H chalnf%e(gfesenegh%@e% l%nngggzcgg@pglo &%ghi agai nst

human TF was carri out usin tho A 25

et al., Proc. Nfurthemdletsgils Msmhssefegeeceow thgggol °WlngB@IWE§-I©)S A
et al., Nucleic Acidsg 1el 4, '
met hod, the Marathon'C

t he procedure carried out TRSCSH-HONFCES SeiRE O .

the 30 Kit. LBlngTqbout 1 [err]g of nRNA prepared as above as

a t Iate t he c Si.S pri attached to the kit was
added, whi¢h was readﬁéd'ﬁ%: Qﬁ F@emgSéhscriptase at 42[err]C for
60 m nut es to ef f ect mRNAe WS tprmpmmedptﬂr@m thy b33 domasDRAR-2ThIATRAES AER:t ed

wth DNA polyeraseds PMocic), WSS 20TARRRPAE 0 LRSS ghel ®

pol ymer ase at 1@1@@1&&4 MR BuRitfaT altime RY t qm&hﬁeilazeletech) doubl e
stranded cDNA. The d3§$ and cDNA was racted p@en and
chloroform and ¥ 4§Fa ce &a5a FOMPd L &L Nt nl@?

over ni ght 1peact iextmiddiord HI¥Adr grseralintofer inStraictions dﬂ%cﬁi&pttej was

ligated to bOthéﬂgkixﬁ,tgga Q&QJ%mNA was purified by the oligo (dT)-

cellulose spun column, followed by ethanol precipitation.
The mRNA precipitate was dissolved in the elution buffer.
(2) Preparation and amplification of cDNA of the
20 gene encoding a mouse antibody V region
(i) Cloning of H chain V region cDNA
The cloning of the gene encoding the H chain V
region of a mouse monoclonal antibody against human TF
was carried out using the 5'-RACE method (Frohman, M.A.

25 et al., Proc. Natl. Acad. Sci. USA 85: 8998-9002, 1988;
Belyavsky, A. et al., Nucleic Acids Res. 17: 2919-2932,
1989). For the 5'-RACE method, the Marathon cDNA

Amplification Kit (CLONTECH) was used and the procedure
carried out according to the instructions attached to the
30 kit.

Using about 1 pg of mRNA prepared as above as a
template, the cDNA synthesis primer attached to the kit
was added, which was reacted with a reverse transcriptase
at 42°C for 60 minutes to effect reverse transcription to

35 cDNA. This was reacted with DNA polymerase I, DNA
ligase, and RNaseH at 16°C for 1.5 hour, and with T4 DNA



stranded cDNA. The reaction m xture was diluted 50-fold with a 10 nM
Tricine-KOH (pH 8.5) containing 0.1 mM EDTA Using this as a

tenpl ate, the gene encoding the H chain V 10 region was anplified by
PCR. The adapter prinmer 1 attached-tg4the kit was used for the
5'-end priner, and for the 3'-end prinmer the MVHCG-GL prinmer (SEQ ID
NG 1) (ATR- 2, ATR-3, ATR-4, and ATR-5) or the MHC- Qa pri mer

(SEQ ID NO 2) (RaFmenase AR-B§°¢ o 49ontrutes therehy to symthesies oyy,

and 5 anti body oo e L e A AT 50 i
Tris-HJ (pH Xtr%cbﬁg &?rh?}?@? ‘(M’é?#?’;’[‘er?’}%q%??‘fér@dlb/x
Triton X100, 0.6fdhol precBﬁhté)tforﬁrM dNTPs (dATP, dGTP, dCTP, dTTP) 1 M
MyCl [err] 2.5 units_ of DNA pol se (To osekl)
prmol e of a(ili:’apter pri %Yeﬁ%l%?ﬁ%%cw %l‘ "Wé I‘\{%nﬁl at 1155 ‘Fer"i‘]l
of a reaction mcR¥keaddpt@NAvaD Wihjated heo didh ends ofidispd edowebe | | gat ed.
Al PCRs were c §g? t 4 ng The 8
(Perki n-El ner), ag{ éﬁl%&? ié??%%%%xgﬁﬁrEEXturetV§¥ %fi@%?% S%tf%}d
t enperat ure cycl‘tél’éﬁl @4{‘érm1][d‘1fmlrw-KOH (PB R ondssosEA nind § o 180 EDTA
seconds, and 74[@§Iﬂ§:{ﬁﬁs]aénéuﬁéhplate the eﬁé'éné&&@ﬁﬂghfg %

ain

regi on cDNA he cloni ng of the geng encoding t

regi on of & nous’éemcwfi‘)%a?m%}ﬂﬁﬂybiég%ﬁ%st Thewdagter prings karr | ed

out using the 5 aﬂ?&ﬁué@tmdtl(é:r}&f\ms Mded for tl@é ﬁ*-enfrﬁﬁlméﬁt|and\cad
Sci. USA 85: 899 90

} avsk Nucl ei ¢_Acj ds
Res. 17: 2919-2 %‘é‘b)l’r%"rr @“H‘éﬁcﬁ %lt%ﬁ (S5R MR hoh) cDnA
35 Anmpl i fi cat(MR-KH ZQTR-CNI'ECW 4\psand eRIrRRI) oot ritesl MHE-G2a priameor di ng

tothelnstructl '
- 55 - ou afl [err]g o‘rh&%\ﬁ épr}%t)‘{gir'ﬂ; ) (Sbo'?/e a%neas‘te%laa]t 4
cDNA synt Bési s pﬁ#%cmlmecﬂ Wi <80 ,vva359919)acleacb wiged a

PCR solutions for the ATR-2, 3, 4, and 5 antibody H

chain V region contained, in 100 ul, 120 mM Tris-HCl (pH

8.0), 10 mM KC1l, 6 mM (NH,),S0,, 0.1% Triton X-100, 0.001%
BSA, 0.2 mM dNTPs (dATP, dGTP, dCTP, dTTP), 1 mM MgCl,,
20 2.5 units of KOD DNA polymerase (Toyo Boseki), 30-50
pmole of adapter primer 1, as well as MHC-Gl primer, and
1-5 ul of a reaction mixture of cDNA to which the cDNA
adapter was ligated.
All PCRs were carried out using the DNA Thermal
25 Cycler 480 (Perkin-Elmer), and the PCR was performed for
thirty cycles at a temperature cycle of 94°C for 30
seconds, 55°C for 30 seconds, and 74°C for 1 minute.
(ii) Cloning of L chain V region cDNA
The cloning of the gene encoding the L chain Vv
30 region of a mouse monoclonal antibody against human TF
was carried out using the 5'-RACE method (Frohman, M.A.
et al., Proc. Natl. Acad. Sci. USA 85: 8998-9002, 1988;
Belyavsky, A. et al., Nucleic Acids Res. 17: 2919-2932,
1989). For the 5'-RACE method, the Marathon cDNA
35 Amplification Kit (CLONTECH) was used and carried out
according to the instructions attached to the kit. Using



reverse transcriptase at 42[err]C for 60 mnutes to effect reverse

transcription to cDNA. 5 This was reacted with DNA pol ynerase 1,
DNA | i gase, and RNaseH at 16[err]C for 1.5 hour, and with T4 DNA

pol ynmerase at 16[err]C for 45 mnutes thereb$ to synthesize a doubl e
stranded cDNA. The doubl e stranded cDNA was extracted with phenol and
chloroform and recovered by 10 et hanol precipitation. By overnight

reaction with TP 1 ug of ERNA prapired |G @b@&\lﬂa%cmpt@npbmﬂ i e ed
to both ends f I e. r.eaction m S
diluted 50-fol d SOVh a’;‘?ﬁ‘%rﬁﬁé-%ﬁ(p‘%\%mw 1e Wy reai e %"blgf‘a

EDTA. Using thi stre¥erse chpirseriptrsd st 4Z;ei1efmc®(mm:gm’d:m£ Lte haf fedt

region was anplifdggh-dy H dafter priner 1 was used for the
5'-end priner, and #%%scikgthﬁﬁﬁgprlégr the MKC primer (SEQ I D NO

3) (S 5 T. JonesThis was reagked HnbtbBNA polguegsea obl)DMsligase,
used. 20 ammmw@amtﬁmﬁas | HoulO0 a{r?d fyith 120 B4 Tris- HC

(pH 8.0), 10 mM K nmv (NH[ e J err err], 196Tr|ton X-100,
0.001% BSA, 0.2 5§ TP o‘]c;r‘lFQ d%?rg‘ TARY to SYnEhesiie |2

2.5 units of K@M@mmm Oy 0 mmaubﬁé) strainded Sorples of
adapt er pri mer S er of a reaction
m xture of cDNA x@fv% %1& tvzle Wﬁopan%a‘%g{oe?o%%?” |adhci eg—zcoverec?aby Al l

PCRs wer e 18arri esthanolisprec ipict DNOITherBmlovernighly ateactidéh with T4 DNA
Per ki n- El mer S
( ' ), Pshdde, PAR v Q%ﬁ@%ﬁtg%r Mas 1*5%{{‘;‘%/]%% Orétéaéné‘s

t enperat ure cycle of 94[err]Cfto 0
seconds, and 74[®F rike f@publerskganded cDNA. Thq Fequkidn gek¥Orrarnps

fragnentati on ofdfméaquféld with a 10 mer2ROMee Hdl T 6aetd oy m xture

was extracted with henol and hIoroforn1 and the a i fied DNA

fragment s R IR F el Y Fé?%noluﬁa]r%ﬂzltﬂllt%tﬁﬁ)rﬁ e katynehe 35

vverg EZII ge]sUcS:e](cj Wi ddnéd mndf@c‘sirtg CiHeIL esdire Witdgid¥eWas amp H¥H&NhBimdbs)
at 37[err or

T 56 - Tod Aol 2 A58 ARSI B R T and

for the 3'—end primer the MKC primer (SEQ ID NO: 3) (S.
T. Jones, et al., Biotechnology, 9: 88-89, 1991) was
used.

20 PCR solutions contained, in 100 pl, 120 mM Tris-HCL

(pH 8.0), 10 mM KCl, 6 mM (NH,),S0,, 0.1% Triton X-100,
0.001% BSA, 0.2 mM dNTPs (dATP, dGTP, dCTP, dTTP), 1 mM
MgCl,, 2.5 units of KOD DNA polymerase (Toyo Boseki), 30-
50 pmole of adapter primer 1, as well as MKC primer, and
25 1 ul of a reaction mixture of cDNA to which the cDNA
adapter was ligated.
All PCRs were carried out using the DNA Thermal
Cycler 480 (Perkin-Elmer), and the PCR was performed for
thirty cycles at a temperature cycle of 94°C for 30
30 seconds, 55°C for 30 seconds, and 74°C for 1 minute.
(3) Purification and fragmentation of PCR products
The above PCR reaction mixture was extracted with
phenol and chloroform, and the amplified DNA fragments
were recovered by ethanol precipitation. DNA fragments
35 were digested with the restriction enzyme Xmal (New
England Biolabs) at 37°C for 1 hour. The XmaI-digestion



usi ng 2% 3% NuSi eve GIG agarose (FMC Bi oProducts), and t he agarose
strips containing about 500 bp | ong DNA fragnents as the H chain V
regi on and about 500 bp Long 5 DNA fragnments as the L chain V region
wer e excised. The agarose strips wersggextracted with phenol and

chl orof orm DNA fragnments were precipitated wth ethanol, which were
then dissolved in 10 [err]l of 10 mM Tris-HO (pH 8.0) containing 1
mM EDTA ( her ei n@fixdarcefvaisr s¢pegagedTBy. agerose gel Theckxwephdirgssised DNA

fragments prepangd s Zst-%‘%e NusleveC%'i'ba'aGb%g% q@p@s B‘?LBY?QQ'dﬂQ % m)‘é%%l H

chain V region and hai.n V region an l"asmi d 'Vector
prepared by th%n%ﬁéﬁﬂSﬁgShrﬂﬁSxﬁ&P Péngléépéﬁ éQOnQPtH@nENRNﬁlgatlon

kit ver.2 (Takarfra3iezdls Ry r@achi agaah okegibe Baa ébla‘aw 509 bp &emer di ng
to the ins rUCtBRF% ttached to

ati.on m xt
was added fo 10 FRAITSR S aéoFSe L Cha&ﬁnUgrégﬁﬁQt&ﬁFngFF§S€ Si-ppd #§Ene)
and was incubate@dhmse Strlp&OwEERub&&raﬁtedewamﬁ phendlmandt ehdoréZioet,] C.

dded
hereto, i neubatd 4° SHPEST ors, of raen tacei pLeRoeeRbagd, wiiRh, TR

was pl ated on atmana@mmsummewﬂln 10 uQNbEeQOI&M Crasi-AQ¢1 ApHalgQioat ory
Manual , Sanbr ook, et % Har bor Laboratory Press, 1989)
cont ai ni ng 100 fﬁwﬁﬁﬁﬂﬂngaﬁpm& FPTﬁ GHGFQF afier referred te #5 TE)as LBA

agar nedi pe), and |nauhammd10wa@@sgba @NABE&aqmbﬁtEOprepare@bh@lBb@WeE
coli transformant ur.ed overm%ha in

t I
m or 4 N A NiBY 2 IR0 RARCRERG SOTPERF] §i P S4Rp Vo FeaLeY and
(hereinafter reflemhednt ¥ azdibA mad whe aUCIP| eiekMidavdctoampi@paredhdy

cell fractions, 4l 15 e d i t r Is
Pl asmi d Kit (ngégﬁggﬁh#%%ﬁ¥@§m%1 RRALE lﬂga g4 ﬂglngetheQbﬁR 3Hg§ngn
det er ni ned. kit ver. 2(4FaB@FérﬁhﬁapnobYoteﬁﬁélnGcB@oﬂﬁd@ §GQUén©@uaf t he

gene encogsng aareamlafgt tROdheV in8ErARtIBns attachlBeBUEhROKiRE Ssequence
of the cDNA coding region in 57

the above pl asnid waSheetldgsition mdxmyrehyapyeddedniteatldd ul of @ycb@ll
Sequencing FS R%ﬂ%ﬁdQ§%Hﬂe%%n§'Ee&ﬁ%r%hgbghggé%e?yand was incubated for

30 minutes on ice and for 1 minute at 42°cC.
Then, 300 ul of the Hi-Competence Broth (Nippongene)
20 was added thereto, incubated at 37°C for 1 hour. Then,
Escherichia coli was plated on a LB agar medium
(Molecular Cloning: A Laboratory Manual, Sambrook, et
al., Cold Spring Harbor Laboratory Press, 1989)
containing 100 uwg/ml ampicillin (hereinafter referred to
25 as LBA agar medium), and incubated overnight at 37°C to
obtain an E. coli transformant.
The transformant was cultured overnight in 3 ml or 4
ml of a LB medium containing 50 ug/ml ampicillin
(hereinafter referred to as LBA medium) at 37°C, and from
30 the cell fractions, plasmid DNA was prepared using the
QIAprep Spin Plasmid Kit (QIAGEN), and then the
nucleotide sequence was determined.
(4) Determination of the nucleotide sequence of the

gene encoding a mouse antibody V region
35 The nucleotide sequence of the cDNA coding region in



the DNA Sequencer 373A (Perkin-Elmer). As the sequencing primer, ML3
Primer MA (Takara Shuzo) (SEQ ID NO 4) and 5 ML3 Prinmer RV (Takara

Shuzo) (SEQ ID NO 5) were used, and the sequence was determ ned by
confirmng the nucl eoti de sequence +n5Both directions. _
Thus obt ai ned pl asm ds contai ning the gene encodi ng t he nouse H chain

ALRR SN TP LW 0T E XA
or 8), aniCydiee tSemuaitiai & Heasly deadilal Ky (tﬂﬁrilrlgiﬁ_flaﬂlmer)A_lpF{ ,
sheoding 8 Uk SR NGIGHA LRI 2L BB
ATR-xLv/ pUC19 (primer 3 MW3 Bimgr ¢t (Takard) .Shiieo )nUEEDtIiHaGeqierass of
Cont a ned n ¢ neTes Blts zy (Galey SHEHON Ho WBFINICLE A R

(i ncludi ng the ¥4 HPREMENER Wedateratnad dy) donfigminghdwh in SEQ | D

NO 6 to 11, respastdoeide sHyhdh® in boﬂ!ﬂ@i@@éﬂ%nﬁﬁquences of_the genes
encoding the L chain$¥ :ﬁ??rﬁ i on of each nouse anti bqody contained in the

pl asni d ATR- xL %&’%dz,Plﬁsnh‘-,d%,céﬂtadrnlé)g GhecIgffie gnapding
correspondi ng anih® mmige seq:ueslieesb ﬁeﬁ‘gi&ﬂ?ﬁ\&éx!iﬂre%c-grldﬁ} dhe h}fﬂ%i_dt?)&raaté) 17,
respectivel,y. _ ) 2. struction of chineric antibody

A chi meri goATR- SR ’boﬁ%%ér’a% |#T \%}#RC'PI t t?élcp ATR arrd{%réa ATR-5
anti body V regi clesvagndterhtasd ATR-HHy ApUtdr® (x = b,nta,bold,é 5 r7:9,g|oxt1_.8)6, .
chinmeric antibo ' {s onstr.ucte | gating e
gene encodi ng tﬂéénciﬁfsé{@ o\bgtalﬁ{)egg%l\?srm\é%%o%%%gcaa%l@ rtte}}s/esi %/ecftor
encodi ng the encogdjifth amMausely Chadgi 6h.region derived )fr@snsthaicti on of

a chimeric anti Qﬂ%ﬂ’ri‘c‘l&ﬁl@d MDR-2, ATR-3, ATR-4CHRNLB5aTR-7, and'QTh 5
anti body H_chain regi on was nodified b t he "PCR netho&'ln order to

y .
ligate it *Po an & Igqated as, dIRsXIFH{ENG LYy @hE Runen dnt iSodyr 9% hai n
Cregion. The 8). The nucleotide sequences of the gene® encoding the #nd

primer chSHS (SEc%a{il% I¥Pre:l'g8i)on\’\kfjclasf de%séihgrrln%%sséo a%s‘i:itb%dy contained in the
plasmid ATR-xHv/pUCl19 (x = 2, 3, 4, 5, 7, or 8)
(including the corresponding amino acid sequences) is
20 shown in SEQ ID NO: 6 to 11, respectively, and the
nucleotide sequences of the genes encoding the L chain Vv
region of each mouse antibody contained in the plasmid
ATR-xLv/pUCl19 (x = 2, 3, 4, 5, 7, or 8) (including the
corresponding amino acid sequences) is shown in SEQ ID
25 NO: 12 to 17, respectively.
Example 2. Construction of chimeric antibody
A chimeric ATR-5 antibody was generated in which the
mouse ATR-5 antibody V region was ligated to the human
antibody C region. A chimeric antibody expression vector
30 was constructed by ligating the gene encoding the ATR-5
antibody V region to an expression vector encoding the
human antibody C region.
(1) Construction of a chimeric antibody H chain Vv
region
35 The ATR-5 antibody H chain V region was modified by
the PCR method in order to ligate it to an expression
vector encoding the human antibody H chain C region. The



hybri di ze the 5 -end of DNA encoding the V region and to have t he
Kozak consensus sequence (Kozak, M et al., J. Mol . Biol. 196:
947-950, 1987) and a recognition sequence 5 of the restriction enzyne
Sall. The 3 -end prinmer chb5HA (SEQIDNO 19) was designed so as to
hybri di ze 3'-end of DNA encoding the J region and to have a
recognition sequence of the restriction enzyne Nhel. The

PCR sol utions cénf&Pﬂe@rlﬂﬁrlﬁésﬁérKFFQ IPoNRWM F8)swasodesigaed  §A 8S0FC 10

mV KC1, 6 miv (NH&bmhhhh%rkhSCEeLéhd Bflﬁuxrbheadlng the v19@ 1@n0Qh%>BSA
0.2 mM dNTPs (d 1P, % P Cg W Ng % unlts of
KOD DNA polynerasg (T8Fo X858 kc?nsens 5" 5§69BRBFE 4FOFA ’CH5H§ pP}nEr and

the ch5HA prinmeMolasBiol. 1&él:| 949- 35Derﬂp87ofahHeapkeemgdlﬁIBEHEégUQhﬁeas

aLeTpates 12 o by rERecECRNE PR TRETTE! GHE! 3t 3HA CRSRKLCREHR")

was used, and th ornme
t enper at ur e cchéE@fI@4P@rrpe)fUaS3de§eeoad55055§etp]Cyb@ndiee 3'—end of

seconds, and 74p&hr kacbainy ¥hBUECregion and thBSVBCB F@?BEBQ%NﬁhXture was

extracted with phenol 20 and chloroform an fragments
wer e r ecoPEANENGE @Fh&ﬁ@lrSF@EFEFﬂQPlGﬁZYmﬁerﬁA -fragnent s wer e

digested with the regi ¢ OEoQG%XEBsNE%htSIﬁESralg 100 ﬁ? ?¥Oa&M3%gﬁgr]C

for 1 hour, and then with the restriction akara uzo)
at 37[er r}Q: f or HClhdpH 8709 ,230 mMdK@ést Bommm(NHy)*z(sowsosepa'[‘ﬁiednbx-

Aty adgofhRienaRnBeRs B Yo RO RzBY MRLEYeaBTE denss by, 1

Bi oProducts), an garose strips con alm
fragments were é%P’@@dzr Thed a‘gla*%%eO%tKQIbsDNA polm:easae(ttmy@cBweku phenol

and chl orof orm sangmiie B¥AL3Q chshsa9¥§ﬁ5§ ﬁﬁaetHEEEhthab%ém@&thaethano'
whi ch were then dissolved in 20 [err]l Ast

cloni ng vector, “&hlaPSededlppénher phasmnid ATBSEV(pEEéBnaSterteapéated to
29, V1 DEGs vas iR | $otoEh  Bhe pyn 2RESRED: BV ERCEOIUE" ISR Rl ptBner) 1.
gene fragnent Wwas uﬁﬁdpaﬁ@d &beaﬁsReweﬁcparﬁgrmhd flous ehhirtlyacgcVesegiton
and a temperature cycle of 94°C for93D seconds, 55°C for 30
seconds, and 74°C for 1 minute.
The PCR reaction mixture was extracted with phenol
20 and chloroform, and the amplified DNA fragments were
recovered by ethanol precipitation. The DNA fragments
were digested with the restriction enzyme NheI (Takara
Shuzo) at 37°C for 1 hour, and then with the restriction
enzyme Sall (Takara Shuzo) at 37°C for 1 hour. The
25 digestion mixture was separated by agarose gel
electrophoresis using a 3% NuSieve GTG agarose (FMC
BioProducts), and the agarose strips containing about 450
bp long DNA fragments were excised. The agarose strips
were extracted with phenol and chloroform, and the DNA
30 fragments were precipitated with ethanol, which were then

dissolved in 20 ul of TE.

As the cloning vector, an altered promoter vector
(hereinafter referred to as CVIDEC) was used in which the
recognition sequences of the restriction enzymes Nhel,

35 SalI, and SplI, BglII were introduced. . The gene fragment
prepared as above encoding the mouse H chain V region and



t he CVIDEC vector prepared by digesting wth Nhel and Sal |l were

| igated using the DNA ligation kit ver.2 (Takara Shuzo) by reacting
at 16[err]C for 1 hour according to the instructions attached to the
kit. 5 The ligation m xture was -acged-to 100 [err]|l of E. col
JMLO9 conpet ent ceIIs (Ni ppongene) and was incubated for 30 m nutes
on ice and for m nute at 42%err ]1C. Then, 300 [err]] of the

Hi - Conpet ence BF@@hCFNP§50N6€ er maspageddby digeskanet ¥ithnNheat eadat

37[err]Cfor 1 fsfatm, waRe tm@atteheuélnéOthe BRAI Mla&t@bﬁt ﬁsltOOeEhQ LBA agar
medi um and i ncu n an E. col

egni a err]C fo obt aj
t ransf or mant . Rg Kara SPPéﬁéngngﬁ?cﬁéEgc%Ftﬁ%eﬂ 69€rﬁ|bﬁPraF°§?F9FPFC in
3 m of t ke tBA maditroctdopdsf namathedcebl theaktiicons, plasni d DNA

was preparged using t rep Spin Plasm d Kit AGEN) . 15 The
nucleotldegsequence gﬁetHégEBNQHCBGFﬁBrPe§P§naﬁﬁgS’t° II%He“ﬂ)l%nﬁd fadi

determ ned usi ngmife @b&p@%@%§n§E2&sCXEEsgNAgene§eQH8n9 EQLE§BBSEQM

Reaction Kit (Perkin-Elner) Sequencer 373A (Perkin ner)
As the sequenci 3§ minutegropeiceMa8dPfored Mingtekatad3fiazo) Taed, NBBOPpnner

RV 20 Tak d d dete

conflrnlné ?hgrﬁﬁclgéﬁ% e é@aégﬁgge?ﬁrs%gﬁ(ﬁgggggggﬂmﬁswag adghgeplasnld

t hat contai ns t ltbegene ,ennodbagietthatATR°8 for 1 aotirhodpdHthkai Rh¥ Eegi on,
a Sall receanitignisgauensaced on 2R LBE Ko2akncADARNINS 3RANEDEELA! the

5'-end, and a 25 Nhel reco ni'ti on sequence” a i gnat ed
as ChATRSRYECRHBRE, at 37°C to obgajnCansErucpildntohnafoniaski.c The

antibody L chai Rr¥nsformant was culedken ouernight th§7AERiﬁ gnhubggy L
chain V region was nodi fi ed 3 t he ? in order to ate it

to an expressioﬁ LBA W@éﬁBW'eﬁBGdFﬁﬁmtﬁBehGﬁﬁ% ﬁﬁ?FBéGQSL Eﬁaﬁﬁl P¥3i on.

The -endaprpwepaﬁbﬁLﬁsﬁﬁﬁCkh@ Gﬁhpﬁ@b E@indﬁibgﬁﬁa RQta%QERGEN)
hybri di ze 140 the 5 - d of 2 DyA Q h egien have
the Kozak' tonsensus s §uBRE&ePks kseﬁPeB 38t t EIC 3, cﬂBanBFSBlOEQGn

947-950, 1987) &he @lesvdgniwhsodeterminsdqusing ohetngereermnnaton epziee
BglI1. The 3'-eBdquencing FS Ready Reaction Kit (Perkin—Elmgg)'by the
DNA Sequencer 373A (Perkin-Elmer). As the sequencing
primer, M13 Primer M4 (Takara Shuzo) and M13 Primer RV
20 (Takara Shuzo) were used, and the sequence was determined
by confirming the nucleotide sequence in both directions.
The plasmid that contains the gene encoding the ATR-5
antibody H chain V region, a Sall recognition sequence
and the Kozak consensus sequence at the 5'-end, and a

25 Nhel recognition sequence at the 3'-end was designated as
chATR5HvV/CVIDEC.
(2) Construction of a chimeric antibody L chain Vv
region

The ATR-5 antibody L chain V region was modified by
30 the PCR method in order to ligate it to an expression
vector encoding the human antibody L chain C region. The
5'-end primer ch5LS (SEQ ID NO: 20) was designed so as to
hybridize to the 5'-end of the DNA encoding the V region
and to have the Kozak consensus sequence (Kozak, M. et
35 al., J. Mol. Biol. 196: 947-950, 1987) and a recognition
sequence of the restriction enzyme BglII. The 3'-end



primer ch5LA (SEQ ID NO 21) was designed so as to hybridize to the
3'-end of the DNA encoding the J region and to have a recognition
sequence of the restriction enzyme Spll. 5 The PCR sol utions
contained, in 100 [err]l, 120 mM Tri s- - 60Hel (pH 8.0), 10 MM KO, 6 nmM
(NH err])[err]SOerr], 0.1% Triton X— 100, 0.001% BSA, 0.2 nmM dNTPs
(dATP, dGTP, dCTP, dﬁm 1 %Hr] 2.5 units of KOD DNA

pol yner ase (Toy(PIBdE@hC}hSLA (SEQSOTQ) ) RS GBI ®e 2HdE? he ch5LA

primer, as 10 idfse led &dnd I3 deﬁ&%@'ﬁ%ﬂﬁhﬁﬁmm@%aw arégign at e
DNA. For PCR the Ther mal 9¥cler 480 (Perkin-E usqg and

the PCR was per el i3V 1 ‘?F‘?:‘ift’r%?rhtsequenc% ?frerﬁ}éﬁ a’f%ﬁ‘%r%f/ 2 of
94[err] C for 30 eecanslsspbb[err] C for 30 seconds, and 74[err]C for 1

m nute. 15 The PCR reaction m xture was, exirac d n ,
and chl oroform and t?kﬁa%%ﬁ|$?¥RF¥?@§f?%ﬁﬁﬁ&ﬂ%ﬁvw&%alé& ﬂ%@éﬁ@

et hanol preci pitgkio H geo Eglflé rRgNERL S ¢ mM esgl QQ}Stﬂj 'I'Mitﬂbr{ h@-

restriction enzynme Sp Shuzo %ger%é hour, and
then with the re]s@?rc@r@) 15BSA, chad it B '-Eﬁo)d%? 879 EFR) C bor
1 hour. The mM M@est i0% Ripgitiar @ﬂmnse:mr PoaGmayr a3eAr Ty JHoseki),

el ectrophoresis I n '304 NuSi eve ar ose Bi oProducfs), and
t he agarose strlgé B@ﬂf% gh%ﬁﬁ%?qg PHnes aTé)?%%gc?iﬁef?ﬁbﬁ%ﬁtsg§ere
excised. The aga&@ﬁ@ éérlpﬁel?éf t h&ep Ba $ii d ARPRSIL W piic Phea®| a apémplate

chl oroform the fragnents were preC|g|tated wi th et hanol, which

were then HN%SOIE@E PER 2the cPNA | Thermal Cycler 480 (EewkipnelPehynent

prepared as abov@a@“ﬁ@éangaﬁ@ethe PCRWP&§e?érﬁﬁﬁm@dVEéﬁgtﬂﬂrﬂﬁdcybﬁegNﬁDEC
vector prepared by 3 W th

the DNA IPgE?i“Bﬁrk'F’tlgszit’ll’gg?T‘aﬁa?é ‘éhﬁ;g&&%?%aﬁ@?nggé? g?’é ?
fﬁr . 1 Efgfﬁ?gﬁﬂgglagdtg4zbei%€SIrM£ﬁTﬂ@? Ettacrgd to the kit.
Ioﬁpetgnt @glls (Nipp%ﬁ eﬁggeﬁﬁagﬁb%n g%f%gw?%%eggrACtﬁﬂ %%nutggegﬁlice
and for 1 mnuteaad dBlerofG&rm, Tard, tBéOa@Blified DNA fragments were
- 61 - recovered by ethanol precipitation. The DNA fragments
were digested with the restriction enzyme SplI (Takara
Shuzo) at 37°C for 1 hour, and then with the restriction
20 enzyme BglII (Takara Shuzo) at 37°C for 1 hour. The
digestion mixture was separated by agarose gel
electrophoresis using a 3% NuSieve GTG agarose (FMC
BioProducts), and the agarose strips containing about 400
bp long DNA fragments were excised. The agarose strips
25 were extracted with phenol and chloroform, the DNA
fragments were precipitated with ethanol, which were then
dissolved in 20 ul of TE.

The gene fragment prepared as above encoding the
mouse L chain V region and the CVIDEC vector prepared by
30 digesting with SplI and BglII were ligated using the DNA
ligation kit ver.2 (Takara Shuzo) by reacting at 16°C for
1 hour according to the instructions attached to the kit.
The ligation mixture was added to 100 pl of E. coli
JM109 competent cells (Nippongene) and was incubated for

35 30 minutes on ice and for 1 minute at 42°C. Then, 300 ul



of the H -Conpetence Broth (N ppongene) was added t hereto, incubated
at 37[err]C for 1 hour, and then the E. coli was plated on a 100
[err]g/mM LBA agar medi um and i ncubat ed overnight at 37[err]Cto
obtain an E. coli 5 transformant. The 6 ansformant was cul tured
over ni ght at 37[err]Cin 3 mM of the LBA nediun1 and fromthe cel
fractions, plasmd %NA was prepared using the Spin Plasmd
Kit (QAGEN). ©f the Hi-Compgfienss: Byet dﬁéﬁ@@nﬁﬁnﬁﬁew@ﬁNﬂ ng region

in 10 the pl atrétess igeubatiededtusi?ig e By fobel,Mandl ¢he®y ¢ E.
Sequenci ng FS Ready Reaction Kit (Perkin-Elnmer) by t he DNA Sequencer

373A (Perki n- El fOLt WAS Pétedg@dnai A§0 ng/mlpLBlepgaml Berdumeani ( Takar a

Shuzo) and M3 Rrici@at®Y overniGhekaka 3$Rezq), Wake Used, ang Jile sequence
was det erm ned 15 by confirm'ng the nucleot| e Sequence in'both

directi ons® trapgdograd¥-d Thet teensirrmaniie wgsneudtuseich@veraighr &t

antibody L Chalm7VCTQ@JQnm@n@ftQﬁb B33 #eBilih!, and frBﬁpQQ@'EbQQ sequence
and t he Kozak cqn sensus se%ﬂenc the 5 -end a Spl'l recognition

sequence at the acdi@nso aﬁﬁédd8§ﬁgWé?eBr§§a6ﬁﬂTR§E@BCVPEE@IAPreP
(3) Constructiospih lelsmier KdtanIhcaw)expression vect or

Antibody expression Gib gecya0ei8E BogliBReq P hRRLEEN AN SPRILBUTREIFE. 1A
t he vect ot0 thethe plasgdid wpgedetermidpdexpiagsithe DgetmerH&&@&bV)cqndethe
AR 5 anti body o Sheias rar REsay ReMERER RIED (FEEtp-FipsrInga ihe ¢

encoding the H @w§,§equg@cer BddPo P KATRE mﬁe)theAsahheNﬁeHungQHBOCated

i mredi at el y prlh%&@rﬁl@h@rHHEBnMQ”RTQRQ¥aHSﬁB§b2 Gnbe#18n pQ mEQeRV
expression vector8§5 g%@ NSK&AP and atin gene odi ng the
L chain V regi od T2 8)t WerByhErdspRrR the® S§H96npécy?§ddﬁ#ﬁ§@#aﬁdly

bef or e thEShunabyanbdedmlhg35he ndebBthéegbgﬁeﬁEetﬁﬁ ﬁéﬂheaak%et!%ﬁgor

NSgS&EV) or the“PAFRid that contalhk kﬂérae%%téggoglng ¢hal Apy_kegion

antibody L chain V region and that has a BglII
recognition sequence and the Kozak consensus sequence at
the 5'-end and a SplI recognition sequence at the 3'-end

20 was designated as chATRS5Lv/CVIDEC.

(3) Construction of a chimeric antibody expression
vector
A chimeric antibody expression vector was

constructed using an antibody expression vector

25 introduced from IDEC Pharmaceuticals. As the vector, the
IgGl-type antibody expression vector H5KG1(V) and the
IgG4-type antibody expression vector N5KG4P were used.
The chimeric ATR-5 antibody expression vector was
generated by ligating a gene encoding the H chain Vv

30 region of ATR-5 to the SalI-NheI site located immediately
before the human antibody H chain C region of the
expression vector N5KG1(V) or N5KG4P and ligating a gene
encoding the L chain V region of ATR-5 to the BglII-SplI
site located immediately before the human antibody L

35 chain C region of the expression vector N5KG1(V) or
NS5KG4P.

(1) Introduction of H chain V region



The plasm d chATR5Hv/ CVI DEC was digested with the restriction enzyne
Nhel (Takara Shuzo) at 37[err]C for 3 hours, and with the restriction
enzynme Sal |l (Takara Shuzo) at 37[err]C for 3 hours. The digestion

m xture was 5 separated by agarose get €Reetrophoresis using 1.5%

NuSi eve GIG agarose (FMC BioProducts) and the agarose strips
cont ai ni ng about 450 bp |ong DNA fragments vere exci sed. The agarose

strips were extractedif tHaRMER0IChATRSHVAGY IDRCo Wdso dhgest@d me tinahe

fragments were prfeaimidtitead ethme WHeT qtﬂam% SHtize)) \&’r @7t°f¢€"’fdi* gsol ved
in 20 [err]l of .TE he ex r&sgi.on vect or [#551&31 and NSKEAP
wer e di ge AW i (3NG i Hhe e SRS & T8k&F,

at 37[err] C for Shumy st avd Gnifidr Bhéxonmst ri a‘ﬂ'ﬂeordi@esy:rmnSailbcture walsTakar a
Shuzo) at g7[errdd geshi st par at ed
by agar oseggel #gtropﬁ?o%p ?armeé q‘tm %1e%@§b%ﬂo§|eg‘\% é’f% ?;gr o%}e (FMC
Bi oProducts), anrSifve GTG agggasse (MG &O@quallcmsﬁg &vslutt hg0 @@ almesieong

DNA f r agmeyiys; g e RGNS a%ta%roosyi, %rnlgpwﬂerf%a mentsSXfect ed
wi t h phenol and chl or of or and 't he fragnents vvere precipitated

with ethanol, WiXHS&te agar°sqm%§§&9@eHQQ¢ PFHrécted yithephenol

The Sal | - Nnel Dihd rc&gnﬁlﬁfdrlirﬂp&rneﬁt&fé @lmvezragment@omenmctﬂpe.t@&w
encodi ng the H chai.n V region and or. NBKGAP digested with
Sal | and Ael wePdhthanqly,wddolsivwege ﬁ@eDNﬁllISﬁ@&t"eé‘n% 20 ¢l 2£ FHear a

Shuzo) by reactdy eﬁﬁvrje@[sﬁrcfn] Gecor] NERET (%c éled B 158@%1,%ttached

I nstructions. i1 gation mXxture was ‘a err]l of E.

col i J N[Loghcﬂﬁﬁﬁédemn@emf@ @ERISFFGRFEea) emrymeaNhiedc Fakad of Ghug®)

30 mnutes on i G awbd Horl IMHYHS atarﬁizglthﬂ%‘ﬁ% I%QQLI‘[I%IH:L]OIH enzyme ®falifhe
Hi - Conpet ence Broth (ql;hnp ngene) was added heret o, |1ncubafed at 37C

for 1 hour, and {57 Z0) dt 3dg|G ﬂﬂ£s3pP§Pé@ -on TRe1 G4 9BStAPH i LBA
agar nedi ufm and mixture nmdoaie@im\t@mlb@htagatro%‘é[ efel] Glb@t&bb&ldie%ﬂsE col i

?’5 63 - transfor nadging Tlh% rl\ﬁ:t%slfe%re G \g%sar%%let L{ ?4% r111tct%t) , and the
agarose strips containing about 9000 bp long DNA
fragments were excised. The agarose strips were
extracted with phenol and chloroform, and the DNA

20 fragments were precipitated with ethanol, which were then
dissolved in 20 ul of TE.

The SalI-NheI DNA fragment prepared as above
containing the gene encoding the H chain V region and
NSKG1l(V) or NSKG4P digested with Sall and NheI were

25 ligated using the DNA ligation kit ver.2 (Takara Shuzo)
by reacting at 16°C for 1 hour according to the attached
instructions.

The ligation mixture was added to 100 pl of E. coli
JM109 competent cells (Nippongene) and was incubated for
30 30 minutes on ice and for 1 minute at 42°C. Then, 300 ul

of the Hi-Competence Broth (Nippongene) was added
thereto, incubated at 37°C for 1 hour, and then the E.

coli was plated on a 100 ug/ml LBA agar medium and

incubated overnight at 37°C to obtain an E. coli
35 transformant. The transformant was cultured overnight at



37Cin 3 mM of the LBA nedium and fromthe cell fractions, plasmd
DNA was prepared using the Q Aprep Spin Plasmd Kit (Q AGEN). These
pl asm ds containing the genes encoding the chimeric ATR-5 anti body H
chain were 5 desi gnat ed as chATRS5Hv/ NsK&d (V) and chATRS5Hv/ NSKGAP,
respectively. (ii1) Introduction of the L chain V region

The plasm d chATR5Lv/ CVI DEC was digested with the restriction enzynes
Bgl Il (Takara SHREZSE hd Sp! 10f tdiead@r medivghussd firogy[tdve c@¥lor 1.5

hour.  The di gestd it flnd Ul ASid DNA WP ¥R @% %@gIAé)
el ectrophoresi s u5| n% 1. 5% NuSi eve G agarose ( - Bi oPr o ucts)

t he agarose 15smsh it (QFAGRUE- 4FBe5s Pdig
exci sed. The agagm Erid gl nke rehee xdhiadrdd \WTR splendlboldy H cﬁnﬁ.n were

chl or of or and he f agment e, Rrecipitate | nol ,
whi ch wer(ran’st hen élss% teed{i n fg‘ﬁsfé\r@?f‘ﬁ”g’ﬁ‘%?éw) %ndd ChATR#J}%K%I‘l 1'ds
chATR5Hv/ N5KGL( e ses twhaeliloHv / NSKGAP were digested with the

restriction enzynmes E(gl_l I el( %@&a—.mn o fONYZO), ml%olvl éq}ghra Shuzo) at

37[err]C for 1.5 hour. Th 1 gestion mxture was separated by agarose -

gel el ect r ophor® PIaAMHE £MERAISI/EVE DEFGWafaigestRNCwith the
Bi oProducts), a%éﬁl@c&&&fﬂ%&xzﬁiﬂé@%gﬁ(ﬂt a(wws&aatswzo and G QErdiiG

DNA frag e exci sed. _.The agaros [ were extracted with
phenol mEﬁJBchI or afSNdAWZS: for Ly UL e eprcgtﬁe@ttl&ne&u\ﬁttuﬁeet%ol
whi ch were then separatd;&&:@) \eerhrigs2@dlerdlldctfoploresis using 1.5

Spl1-Bglll nent pared as v C ntalnln he
encodi ng t he L c Cglhqecﬁ?ad:rﬁfe (m %ﬁ‘ﬁﬁi dgd:&‘ abarose
ChATR5Hv/ NSKAP sh:gqa erbntidiniFy lakdit 4 0dndbpBdldnlg \m?e ﬂnawteerthwexga t he

DNA 1 gati on Kiteyefedy. he GIAKAA Shrgle Qe eactiAbatla LS HrSday

hour accordi ng to the at ctions. I'ga |on
mxture wd8 addend chlgrrqfanm| agid hee INA fragmenypo yerempaestip idaties

(N ppongene) anguseip JiHGust 2Urih Fhre HTTIUEN A 160 ANl e ol it €
added The plasmids chATRSHv/NSKGl(V) and chATR5HV/N5KG4P
were digested with the restriction enzymes BglII (Takara
Shuzo) and SplI (Takara Shuzo) at 37°C for 1.5 hour. The
20 digestion mixture was separated by agarose gel
electrophoresis using 1.5% NuSieve GTG agarose (FMC
BioProducts), and the agarose strips containing about
9400 bp long DNA fragments were excised. The agarose
strips were extracted with phenol and chloroform, DNA
25 fragments were precipitated with ethanol, which were then
dissolved in 20 ul of TE.

The SplI-BglII DNA fragment prepared as above
containing the gene encoding the L chain V region and
chATR5HV/N5KG1(V) or chATRS5HV/NS5KG4P digested with SplI

30 and BglII were ligated using the DNA ligation kit ver.2
(Takara Shuzo) by reacting at 16°C for 1 hour according
to the attached instructions.

The ligation mixture was added to 100 ul of E. coli

JM109 competent cells (Nippongene) and was incubated for

35 30 minutes on ice and for 1 minute at 42°C. Then, 300 ul
of the Hi-Competence Broth (Nippongene) was added



- 64 - thereto, incubated at 37[err]C for 1 hour, and then the E

coli was plated on a 100 [err]g/mM LBA agar nedi um and I ncubat ed
overnight at 37[err]C to obtain an E. coli transformant. The
transformant was cultured overnight at 5- 643Z[err]Cin 1 1 of the 2xYT
medi um containing 50 [err]g/m anpicillin, and fromthe cell

fractions, plasm._d DNA was repared using the Plasmd Maxi Kit
(Q AGEN). These theretcb| dé’(ﬁ‘ﬂ@@f)ﬁtaé AnG thex deﬁ@@wc@dldﬁg:hqie td1e Meric

ATR-5 ant i dasi g d / 0
ChATR5/ N5SKGAAP, respect | vgl S 1 %?52}& ansgeq(a[ on i n 6&95 7 cells

In order to evalingtubates amter\mtghmfa‘damﬂd’lmgd @HtdaEn an E.amcdlgen and t he

neutraI|2|ng act ner, d ve expr.ess
pl asm d was trar#sl}ae%s%f(ﬁ;n%agm15 Ilh(\ecéga?ﬁ%%a%% éla[ %{ﬁ[ bodf \ﬁargutq}%hsai ent
expressed. 5 37 C 1nTHe lploefsmhé ARG L (©Gn tari nchTBY MetedP was

transduced into lé;al | s rg ectr orat | on usi ng the Gene Pul ser
i nstrument (B| 0 aﬁ}f’d‘) ey a[ ]ré’“bf fraqtionsy wadasHde PN Wis7s

m fof tge 7|§mpasresijsxsemyecth2e? Plaslmidt InﬁxELUImQ;CC(@II%@%N()[) (th@rﬁ] Ina; ?ﬂer
referred to as dgencentratio err], cells

whi ch was Eﬁ%) Ub) 98 & tgq‘ﬁﬁl% ed 51‘ IO FNGOLTE R h[ee ecJ SIRrS
After 10 mi nut es-?ll'ﬁlflthWé/ Merey sleg igneited ats an@'nRS/NSKGle(rvperaaidJre t he

el ectropoj gt ed @Aﬁwﬁ@@sp?&?@dﬂ%&}gm DVEM nmedi um cont ai ni ng 5%

Utra low I gG fetal bovine and cultured using a 10 cm
culture dish in (49 Sweagfectionndmsat 60S-Af cellsul turing for 24 hours,

the cul ture super RHRH teALvAIRIAL ‘%‘illeOfafcrtl%'l‘ii_yt lagn b@.n%ﬁrrﬁmto the
free medi um HBCHO, (.l rvine Scientific) was added., Aftér 30

culturing for 72THO@RR ange the nevdraddenng ativity C’\fda§hé&elré@t ed and

centri LugedI to reermbedys| Ithdaela{cblo&e express:.on plasmdr Mfalsc%tﬁa@x%fféfct@at 'tlépdy

From t he tur r n ineric antjb

was purlflgd us?cr?g%uﬁﬁgéﬁ'lg’%ot é‘% §C?§b§éib'h§’ra(§se‘rﬁé‘§tleﬁl TEPSRES r?&lm a

Bi ot ech) as foll ows. The plasmid chATR5/N5KG1(V) or chATR5/N5KGR® was
transduced into COS-7 cells by electroporation using the

Gene Pulser instrument (Bio Rad). Fifty ug of the

plasmid was added to 0.78 ml of the COS-7 cells suspended
20 in the Dulbecco PBS (-) (hereinafter referred to as PBS)

at a cell concentration of 1 x 10’ cells/ml, which was

subjected to pulses of 1,500 V and 25 uF capacity.

After 10 minutes of the recovery period at room
temperature, the electroporated cells were suspended in a
25 DMEM medium containing 5% Ultra low IgG fetal bovine
serum (GIBCO), and cultured using a 10 cm culture dish in
a 5% CO, incubator. After culturing for 24 hours, the
culture supernatant was aspirated off, and then a serum-
free medium HBCHO (Irvine Scientific) was added. After
30 further culturing for 72 hours, the culture supernatant
was collected and centrifuged to remove cell debris.
(5) Purification of antibody
From the culture supernatant of the C0S-7 cells,
chimeric antibody was purified using the rProtein A
35 Sepharose Fast Flow (Pharmacia Biotech) as follows.



One m of rProtein A Sepharose Fast Flow was filled into a colum and
the columm was equilibrated by 10 vol unmes of TBS. The culture
supernatant of COS-7 cells was applied to the equilibrated col um,
which was then 5 washed with 10 vol unes 66f -TBS. The adsor bed
anti body fraction was then el uted by 13.5 mM of 2.5 MM HA (pH 3.0),

and the el uate was ignediatelg peutralized by addiqg 1.5mM of 1 M
Tri s- HO (pH 8.95¢ By of rProteyn A FPRAFGSE ¥a%ki Fiowivan fidtedfor

the purified intanii dotymi r &ed i Ofle USd D@Mh Nea Seadti i P16Pad8@ K\ gon), the
sol vent was repl Tri g HC H7.6 cont ai ni. ng_ 150

NaCl (hereinafte?S?gTégrgg as )?uﬁﬁhre %%ﬂeﬁ%%t??Ea?FyC%%ﬁEeﬂ?}g%Ld
to about 1.5 nl.was applied ¢6)tlisteadhikihiveatedfcalshmpl whpevdwes ngh&iO

cell 5 washed"€ith 10 vol to establish a cell line that
stably produces gﬁ%ner}c %%t?%%%y?ft esébove expression plasmd

was introduced into CHeecadserpestyant teedy nfraction twes 2then CHO:SI

serum free medi up3 (SIBCYs 2.5 mM HCL @Sﬁ‘ Plepm gh & MATESL MK (YA OF
ChATR5/ N6oKGAP was ved with the restriction enzyne Sspl (Takara

. _, Clea |
Shuzo) to %?ﬂ%%%??%li»ﬂeu LF¢LrPRx3IGERY oh- i b Phehd!t BRbs-HCL
chloroform DNA weB 8ecepvered by ethanol precipitation. 25 The

| i neari ze | asmi d t ed into t DHA4, cel | s, b ‘e
electropogéfion usiﬁg§¥hég€£%§£¥ﬂ$s itF?égiEﬁﬁﬁﬁo?EﬁYﬁce fongﬁ?.pQ¥&ﬁled
[erLL% OI t he F:ashiuod?sfaﬁdeﬂogou@iﬂ@ tihe ofe¥HAdprep 1?0feAm$3zm$ﬁeﬂm@d
in at a ce rati r . e ich was
subj ected to pu|%§£@%_ ;Yﬁop%gn%el%étéggﬁ ﬂr?ﬁ?’é%%ach@.me)

After 10 m nut esCORt2hR1R@cHYR M ¥a¢bd(kerebomafter refermed atoaras THS),

el ectroporated cghdi SwaE' £1SABDENEORL bRk Aated to GIdik SFM Infredi um (G BOO)

containin hyp0ﬁ€nthine/ Qég%dine éGﬂBCC», and cultured using two 35

96- wel | pﬁétes (Fal coh§) i hStalbs ipent |of e ubealy-Predueing CHO erll after
the start of culturing, theneredi umwas changed -

In order to establish a cell line that stably
produces chimeric antibody, the above expression plasmid
was introduced into CHO cells (DG44) acclimated to the

20 CHO-S-SFMII serum-free medium (GIBCO).

The plasmid chATR5/N5KG1(V) or chATR5/N5KG4P was
cleaved with the restriction enzyme SspI (Takara Shuzo)
to linearize DNA, and after extraction with phenol and
chloroform, DNA was recovered by ethanol precipitation.

25 The linearized plasmid was transduced into the DG44 cells

by electroporation using the Gene Pulser instrument (Bio

Rad). Ten ug of the plasmid was added to 0.78 ml of DG44

cells suspended in PBS at a cell concentration of 1 x 10’

cells/ml, which was subjected to pulses of 1,500 V and 25
30 uF capacity.

After 10 minutes of the recovery period at room
temperature, the electroporated cells were suspended in a
CHO-S-SFMII medium (GIBCO) containing
hypoxanthine/thymidine (GIBCO), and cultured using two

35 96-well plates (Falcon) in a 5% CO, incubator. On the
day after the start of culturing, the medium was changed



- 66 - to a selection nediumcontaining the CHO-S-SFM | nedi um
(A BCO containing hypoxant hi ne/thym dine (G BCO and 500 . [err]g/m
GENETICIN ((418Sul fate, G BCO to select cells into whi ch the

anti body gene had been introduced. After -56 -changing the selection
medium the cells were exam ned under a m croscope about two weeks

| ater. After a favorable cell growth was observed, the anpunt of

anti body producé® RS L8 d0dd MeF iuFle CRRt8ANdBYC thse §HO-S—SFITowedium

det erm ni ng antideaticoorRGAREIANG h aﬁ@hhaeJlthmlaa&sbanqB@ogh and 500
producti on yleld of anti body were selected

Const ruction ofUHU#&nﬁE@@TéﬁﬂNbdGﬂ1SSU1fate: GEBFLOQo st sedercsn cefl Usurutiozed
antibody H chai Qpich the,anfg%%d?D@%Bruﬁ%dOBegé }?g gggggd;edAE haln

ver si on ant 1 body Ehaln was
gener at ed #si ng changingDihgr setliesgiop mediPBR tbehoellsnwerdeexanigeder at e

the humaniyzee Rt mﬁ@%seo%@glaﬁg\g%g %wanweekshqwtag t h%fli@%unpubl  shed.

derived from human an od 39

1995), seven PCRIYG% ﬁ%ﬂ? ﬁéﬁ gEeut TW@SZGbserEEFL ﬁ&ﬁtﬁﬁ@uﬁﬁlﬁérs hR5HvI S
(SEQ | D NO. 22) ,anhREdd&SproduceﬁSEQ§| Rebloliréd) by??ﬁehaﬁmﬁsd(egﬁglh\?gﬁ Ség)
have a sense nce,, an grafting priners

ID NO 25) and ﬁﬁ&l%/DN%%sg@%FB‘“ﬁémﬁe)anﬁégDR chaﬁFﬁggﬁéélonr angNﬁe 1ls
sequence, 1@ach previsvg Ranigh prdodudtibn gaepdesEnhatybdtdy weteqgeneeted.
bot h ends t her eof

. Exam hggﬁé%§uggﬁ gegi ﬁeg to have éhgogozak
consensus sequeﬂtes%ﬁozak /- 950,

1987) and a Sal | recddni CopsteiucsioanefhREMaBAzeds antibodgedi ghadnt o have a

Nhel recognition sit T p E 27)
hag a honglogy wth qﬁ) %%n%%Qg%E?g§a3?|ﬁaeppP§§§12§5HNlgﬁagﬁdgﬁkg#ﬁg/\

(SEQ I D NO 28) has @ honol ogy with the CDR-grafting primer hRSHv5A.

The CDR-gi®fting pr|M@manh85HVi$R BREH%ZSOd9RﬁH&§éin was gbRei¥4ed akdng
hR5HV5A, and ex hR5HvPrX wer e synthe3|zed

r ne 5Hyv Pr 5
and purified by no%%é ébg by EFOFE§hm 2od® 1n OBERIWAS FEREERHEd tHSi ng
the KOD DNA pol ymmaaseedlTapeibody H chain version "a" having the FRs

derived from human antibody L39130 (DDBJ, Gao L. et al.,
unpublished, 1995), seven PCR primers were used. The
20 CDR-grafting primers hRSHv1S (SEQ ID NO: 22), hR5Hv2S
(SEQ ID NO: 23), and hR5Hv4S (SEQ ID NO: 24) have a sense
DNA sequence, and the CDR grafting primers hR5HvV3A (SEQ
ID NO: 25) and hR5HvV5A (SEQ ID NO: 26) have an antisense
DNA sequence, each primer having a 18-35 bp complementary
25 sequence on both ends thereof.
hR5Hv1S was designed to have the Kozak consensus
sequence (Kozak, M. et al., J. Mol. Biol. 196: 947-950,
1987) and a SalI recognition site, and hRSHV5A was
designed to have a Nhel recognition site. The exogenous
30 primer hRS5HvVPrS (SEQ ID NO: 27) has a homology with the
CDR-grafting primer hR5Hv1S, and hR5HvVPrA (SEQ ID NO: 28)
has a homology with the CDR-grafting primer hR5HvV5A.
The CDR-grafting primers hR5Hv1S, hR5Hv2S, hR5Hv3A,
hR5Hv4S, and hR5HVS5A, and exogenous primers hR5HvVPrS and

35 hR5HVPrA were synthesized and purified by Pharmacia
Biotech.

PCR was performed using the KOD DNA polymerase (Toyo



- 67 - Boseki) and using the attached buffer under the condition
of containing 120 MM Tris-HO (pH 8.0), 10 MM KO, 6 nM
(NHerr])[err]STJerr], 0.1% Triton X100, 0.001% BSA, 0.2 nM dNTPs

(dATP, dGIP, dCTP, dTTP), 1 mM MCl [err],-26% dnits of KOD 5 DNA

pol ymer ase (Toyo Boseki), and 5 pnole each of the CDR-grafting
primers hR5Hv1S, hR5Hv2S, hR5Hv3A, hR5Hv4S, and hRSHvVSA in 98 [err]l,
for 5 cycles at BPi®¥hberiidirtsidk|tde attagredqusifique yndenthe@anfiition

50[err]C for 1 rﬂﬂ%@tfirdiﬂg?[lad]nﬁlgwis]—qu (pmhs%gﬁdve,bfgtn@g ﬁcz%hvkgm&« bR
addi tion of 100 l.e enou pri mer rS._an rA,

WasI per f or ned fo&&gézs&' %X‘g%cl §§‘i|°r‘? §19>93t821%8i%1§(§1'\['er0r‘]2| N N TESe sane

t enper at ure (dRBR] edGTINA dOTREITTP Janmdl infM edydly, t DeSPERikst bﬁdK@gr e
epar at ed a r&%;&;eﬁi ?\ in % ey,

Zggr ose (FII%)E/: Bg?ﬁaﬂwé&{% _ é&?ga%égde%stprn}oplse ceol\én aionflerF Sbout
430 bp | ong DNA CDR-grafitigiee mrimesse &IWEd, hREHEMASGHh IR AR hRTHV4S, of

TE was addgd, : xt ract wi th. phenal ,
phenol / chl or of orm ang c%%&oﬁfnpteld gﬁ?rri Ay Ctyﬁelelﬁslﬁec a téqpreargar@ﬁ%.cyﬁ]teer
precipitating thef maidifar DA siddhdd), 50°¢ Fo0ll mafitd) rghd e ol t8e 1
m Xt ure obt ai ned HLS" | AT IO 300 PIRIF (6l SR o
t he 191 asMMM%rhm@E_G @Ereh aRSHWRrAdi FER iwas \pedf ddredd aﬂ;:d: 25
Che i nstruoti ons R etAgl 1 SaHeTae 100 WA 15am 1t RABATHS was
added to 100 [er¢jdledf BENAXEdagments HWMHII Fa@pelentheL Ads dippRgane) and
was i ncubated for ec?(%rri nutes on i.ce.and for 1 m,nute at 42[err]C

0

Then, 300 [err]|>SP3rates Y, #93186 A e REEBEAN P Fofd e added 30
t heret o, incubatNubigveqed rdg@dame 1 FivuuBiocPrdduedss t.he E. coli was

pl ated on;the LBA ag%h%@%ﬁﬁ%@%&&ain@& Q erur£i ngocgitq é?(%f?r r]JI\& to

obtain an E. coli transforimant. | ans mant wa
overni ght at 37[&fagments yvene @xcised, ttee whBAnSdiviehuresd (fmlofg)t et & |

fractions, plasnjgh DMNE, andVahe GRALEUSINRE dG QARG N Pl asni d
Kit (QAGN . phenol/chloroform, and chloroform to purify the DNA
fragments. After precipitating the purified DNA with
20 ethanol, one third the volume thereof was dissolved in 17
ul of water. The PCR reaction mixture obtained was
digested with NheI and SalI, and was ligated to the
plasmid vector CVIDEC prepared by digesting with NheI and
SalI, using the DNA ligation kit ver.2 (Takara Shuzo)
25 according to the instructions attached to the kit.
The ligation mixture was added to 100 ul of E. coli
JM109 competent cells (Nippongene) and was incubated for
30 minutes on ice and for 1 minute at 42°C. Then, 300 pl
of the Hi-Competence Broth (Nippongene) was added
30 thereto, incubated at 37°C for 1 hour, and then the E.
coli was plated on the LBA agar medium and incubated
overnight at 37°C to obtain an E. coli transformant. The
transformant was cultured overnight at 37°C in 3 ml of
the LBA medium, and from the cell fractions, plasmid DNA
35 was prepared using the QIAprep Spin Plasmid Kit (QIAGEN).



- 68 - The nucl eoti de sequence of the cDNA coding region in

the plasm d was determ ned using the Dye Term nator Cycle Sequenci ng
FS Ready Reaction Kit (Perkin-El mer) by the DNA Sequencer 373A
(Perkin-Elmer). As the sequencing 5 pri 68r+ ML3 Prinmer M4 (Takara
Shuzo) and ML3 Prlner, (Takara Shuzo) were used, and the sequence
was determ ned (of0) flrnlng t he nucl eoti de sequence_in both

di rections. |"H'E'2L IS FPRIFNCS Afeltdd GPNAeCOBE RAH Befidy e

or after the Eca:WJerasmgﬂmasordewetmlmnmsﬁn d @ eies TJelena&aw dlhae
correct sequenc

determ ne the nﬁs%,éﬁfet dd&ag%% %gaélt&'u @gtlﬂ%iﬁiqaé%n%%ﬂg%ﬁe dor
sequence was DNA dsjupmeatesd 3@§MW—N@Q Thes e qulmcﬂ.ewence
and the cogresp a u i in
version " 5 con?gﬁ'rﬁ% ( nrﬂtr??\é%g] e(q%c?(a A%&%I—%’i/ é\?l%égaj;rpé%g% Wn SEQ
| D NO 29 The afakrra Shuzg) dvqmqmﬁﬁe @indsdths Grequendes vasecdesm\mned
SEQ I D NO. by3&onfirming thé'ddbﬁ&&&&ﬁy%@dyéd@é|¥H“HE,, ?éﬂﬁﬂdﬁs

versions "b" 20 Ver si ons " Wer'e

generated by repl aci g% mUtath”@f/QFerdﬁWl'% WiiTeh qbl’f’@rlﬂll%si drefiored

f rom anot her or afﬂrmm . |M322118lmddiﬁtli&xs@1fﬂ‘é l %dEUIOCfraﬂdﬁ\eQ{tq,er
to replacggthe E rS|on b wi one derlﬁgd fro human

anti body 234963 , r%ﬁ££§$ﬁw5%59%£°e “Boc-t ated“ﬁ&ﬂl theRoad. sci.
USA, 91: 12917- mmor@gza)gamhetd @WIDEC to BAepmiimer ¢ hencndileptide FR3

wer e gener at ed. - fL 1.0 rs. F S and
F3RFBS ( SEQ qubeﬁ'ﬁﬁ heh?lleésfé‘lls?f;%‘s?g’r lﬁ@%& %e%rf{?‘:(t g%%‘—‘@% ("%é)q
30 NO 33) arﬁfﬁlm,@ct sEQnAmRﬁ@va(mvm@@e arrhmmwelmmsequence
Sequence F3RFF%rﬁﬁd:H:e3@:d:r@e|%\beld%n§ec&lﬁﬁ'ﬁ%e acid sebRITNCRTRH qzbot e L0 each

ot her, gshave Bal | .and recog n|t|on seguences on h ends.

F3RFBS an FsRFé‘Rmanlze%ébéFhél@eé(@éﬁé@nc R ERRFEANEd dreddle dlesmidand
have 35 Xho!l hamk SNvel/ OVEO®EN ialrieO B heaR@U EnC 8EQOITDDRIN ©RdS. The amino IN

order to repl ac I ver ion ".c" th ,one deri.,ved fron1hunan
ant i body P0?825%¥%Gf§5%%ﬁﬁf Wﬁ{Slon\Ma" is also shown in SEQ ID

(ii) Construction of humanized H chain versions "b"
20 and "c¢"
Versions "b" and "c" were generated by replacing the
FR3 of version "a" with the FR3 derived from another
human antibody using the FR-shuffling method. 1In order
to replace the FR3 in version "b" with one derived from
25 human antibody Z34963 (DDBJ, Borretzen M. et al., Proc.
Natl. Acad. Sci. USA, 91: 12917-12921, 1994), the four
DNA primers encoding the FR3 were generated. The FR-
shuffling primers F3RFFS (SEQ ID NO: 31) and F3RFBS (SEQ
ID NO: 32) have a sense DNA sequence and F3RFFA (SEQ ID
30 NO: 33) and F3RFBA (SEQ ID NO: 34) have an antisense DNA
sequence. F3RFFS and F3RFFA have a sequence
complementary to each other, and have BalIl and XhoI
recognition sequences on both ends. F3RFBS and F3RFBA
have a sequence complementary to each other, and have
35 XhoI and NcoI recognition sequences on both ends.
In order to replace the FR3 in version "c¢" with one
derived from human antibody P01825 (SWISS-PROT, Poljak




- 69 - RJ. et al., Biochemstry, 16: 3412-3420, 1977), four DNA
primers encodi ng the FR3 were generated. The FR- shuffling priners
FSNMFS (SEQ I D NO 35) and F3NMBS ( SEQ I D NO 36) have a sense DNA
sequence and F3NMFA (SEQ ID 5 NO 37)-ae8l F3NVBA (SEQ I D NGO 38) have
an anti sense DNA sequence. F3NVFS and F3NMFA have a
sequence conplenentary to each other, and have Ball and Xhol

recogni ti on seqéehc&t al., Edpohemisamds. 160 3412-34203NNBSS 7and SaIgviBNA

have, and have Mwimexd d¥eQding the %Ci@gwetxieogeiﬁ%%%ﬁs QhDGHL ends.
F3RFFS, F3RFBS, F%?F A, F3RFBA,_ F3NVFS, F3NVB F3NVFA,__and F3NVBA

wer e synt hesi zed TR P SHESHES (SEQ EIRMes A% eRrEANER (SHeBS
and F3RFBA wer e Inmexl €5) Have aamdnsy oNN gesiurthcs ahdBa3nand 0$uyg ,1;and

Ncol and Xhol, . espectd . re introduced to _the plasm
RS el O pEC a1 3TN Elp?@p%‘r égl%if I 8% haR” i e e ,
and t he nucl eot isesIuRIPEINCE WaS determ ned. The plasm d having the

correct sequence was pqmurs d654 %%JQA‘ER.&_& e%?ﬁ?gm&lgﬁﬁg%%e% de

sequence and the corresponding amno aci e of
hunmani zed H chai9®GFefihaT " Bnd fava Med I mnch&hgilaggicognition sequences
hATR5Hvb/ CVI DEC gif @ygHipWhdgl SEQ I D NO 39. The am no aci d sequence

of versioE "b" is als§ shown i SE% | D.NO 25 40. F3NMFS and
F3NVFA, anf F3NVBS afd ENVEBRAESIMBA havgn,ande paven&hadr @ndl deoled wi t h
Bal | and Xhol, amtdymiltion secuiethcodiolon btpeenideel y. They were introduced

wth Ball and Nool . dtee Ao v A0 e EhueNoR Ry FNirsyl iR, The
pl asni d havi ng tHENMIGy,r egtd FEqMBRc veres synthesdesidyibyt @haamacia Biotech.
NATRBHyC/ OVl DEC.r sH 1l P 4% 0 NN Gnrns 2N SHB,C Ul eSOl G i o

e
aci d sequence of . humani’ze chain version 0 the
plasmid 35°  hAABMATOAIDES tade widwBal]l SEQ Kbole ant NcPie amd #dhol,

aci d sequence ofresyertdVelsy. | ThalyS eHROWA tirddlEQ@d PNPhe plasni®

hATR5Hva/CVIDEC (BalI/Ncol) prepared by digesting with
BalI and NcoI, and the nucleotide sequence was
determined. The plasmid having the correct sequence was

20 designated as hATR5Hvb/CVIDEC. The nucleotide sequence
and the corresponding amino acid sequence of the
humanized H chain version "b" contained in the plasmid
hATR5Hvb/CVIDEC are shown in SEQ ID NO: 39. The amino
acid sequence of version "b" is also shown in SEQ ID NO:

25 40.

F3NMFS and F3NMFA, and F3NMBS and F3NMBA were
annealed, and were digested with BalI and XhoI, and Ncol
and XhoI, respectively. They were introduced to the
plasmid hATRS5Hva/CVIDEC (Ball/Ncol) prepared by digesting

30 with BalIl and NcoI, and the nucleotide sequence was
determined. The plasmid having the correct sequence was
designated as hATRS5Hvc/CVIDEC. The nucleotide sequence
and the corresponding amino acid sequence of the
humanized H chain version "c" contained in the plasmid

35 hATRS5HvCc/CVIDEC are shown in SEQ ID NO: 41. The amino

acid sequence of version "c" is also shown in SEQ ID NO:
42.



- 70 - (ii1i1) Construction of humani zed H chain versions "d"
and "e" Versions "d" and "e" were generated by replacing the
FR3 of version "a" with the FR3 derived from another 5 human anti body
using the FR-shuffling nmethod. 1In order - 70 -to replace the FR3 in
version "d" with one derived from human anti body M52723 ( DDBJ,
Pascual V. et al., J. din. | nvest., 86: 1320-1328, 1990), four DNA
primers encoding (1ihk Gss bRyt phaathumamigedl stha 1 | vRE promeer"d”
F3EPS 10 (SEQ I D NGO 43)zh@s @& sense DNA sequence and F3EPA ( SEQ

I D NO. 44) has an antisense DNA sequence, and the 3'-en of 1he
primers has a conpl entftStPEedlie ofe" 1§y generated by reRlRTANPrERRr s
F3PrS (SEQ | D NOFRASYf anelr 364 A'a” witK SH(2 |HRNQedbjedaftorn dmvobhegy W th

the FR-shuffling,1l i.oers F3EPS and ERA d can al so be_used. for
ot her > FRnguiiﬂs%@#%??%%.uﬁ%P%wéhﬁ {:‘?QﬁﬁéikP?r&P tn 2 order
version "e" withtoneepbadceethe riR3 tire remsiomntd bodith one &SObvied (£DBBY,

were generatea. TREERToD oS AN Pasllh P! ROTE NS PG

sense DNA Sevr®hce @ht FRMALIEEQ IDNO &8yr H2NA apr HRe TS epReodiNig
sequence, and t hend FROGyEfe LENPFATEI S NASe FR-shuf {Hhé&f Vr Sepsience
of 18 bp. E3EPS, E3EPA. F3PrS F3PrA, F3VHS and F3 Wer e

synt hesi zed by PhSFRmEP NG5 43) 3% R (Fense DNA SequRHEANGeF IERMetSER| ng
the KOD DNA pol yrprrse {Ipyas an amobsdnde USNAOsédeendd ached bré for_amger

the condition of containing 5 [err each of 1 [err]M FR- ffling
primers F3EPS ©F the BPmELs Nk %ﬁﬁ%‘”a‘ﬂ&e’#%%%,s .%%m%ﬁ?thpo M 30
MyCl 2, and 2.5 units Efxog&ipWNppohemersders n(I0® (=rXdt 493) and F3rhe
reaction m xture e gy¢! t n@% e _ ]C for
30 seconds, 50[eﬁf% ¥orﬁc{' mfﬁhﬁa?@%n% P‘?rﬁ% ‘?%tfcljl 1the FR %ﬂ%ﬁﬁefﬁéﬂer
further additionP®#man® HaePe dmd EdERMouand can pksoebe WFd SEamdoFEey A,
PCR was perfornegrios 2R-sietEBimy. 1MidiudherSarBolfoPerid UFgs cyg! €.
DNA fragments angllfled bgthe P rreéhopl wer e .

ersion "e" with one derived from the human antibody

z80844 (DDBJ, Thomsett AR. et al., unpublished), two DNA

primers encoding the FR3 were generated. The FR-

20 shuffling primers F3VHS (SEQ ID NO: 47) has a sense DNA

sequence and F3VHA (SEQ ID NO: 48) has an antisense DNA

sequence, and the 3'-end of the primers has a

complementary sequence of 18 bp. F3EPS, F3EPA, F3Prs,

F3PrA, F3VHS and F3VHA were synthesized by Pharmacia -

25 Biotech.

PCR was performed using the KOD DNA polymerase (Toyo
Boseki) using the attached buffer under the condition of

containing 5 ul each of 1 uM FR-shuffling primers F3EPS
and F3EPA, or F3VHS and F3VHA, 0.2 mM dNTPs, 1.0 mM
30 MgCl,, and 2.5 units of KOD DNA polymerase in 100 pul of
the reaction mixture, for 5 cycles at a temperature cycle
of 94°C for 30 seconds, 50°C for 1 minute, and 74°C for 1
minute. After further addition of 100 pmole of exogenous
primers F3PrS and F3PrA, PCR was performed for 25 cycles
35 with the same temperature cycle.
DNA fragments amplified by the PCR method were



- 71 - separated by agarose gel electrophoresis using a 2% Nu

Si eve GIG agarose (FMC Bi oProducts). The agarose strips cont ai ni ng
about 424 bp |l ong DNA fragnments were excised, to which 3 vol unes
(mM/g) of TE was added, and then were 5 - 7kxt¢racted wi th phenol,
phenol / chl orof orm and chl orof orm to purify the DNA fragnents. After
precipitating the purified DNA with ethanol, one third the vol une

t her eof WESPHrESE &Y Farespedelll edrohaoPhorpsd sPORinEadt i28n Nu

m xture obtai negdiwwe dTgegRGowet h Fiel Bidpdoitels )and ti@s abrosd Rithagced
to the plasm d hATRSHva/ CVI IBEC (%gl I/Nccilg) \%gr)%r ed by digest,i n% wth
Bal | and Ncol, &7&PHEINI aPoukc(f&dt PRe 198GuONEe £ S-S Wek&y exc1sed,

The pl asm ds hadionghtiled Somvodamesequéngy wEr €E was adideidgnaingd then were
hATR5Hvd/ Qyl DEC A a1 ucl eot i de sequence d_t he
correspong?ng aﬁ?ﬁ%a§§¥§5u&%hcgégggéﬁcgﬁgﬁggﬁghﬁﬁﬁﬁ °z8d ﬁn%hgi F %EFBH
"d" contained to PuFﬁfWhéhﬁl@yﬁidrﬂqu§H$d/CﬂEDE€ precdipdwatiimgSEQel D NO
49, and the am pRradidds HAACHIEnObLHY %Pﬁgoé%"thirﬁlﬁﬂe volumd! P2 /) £SEQ

I D NO 50. The nucl eotide sequence an corresponding amno acid

sequence of thewasnddissedvidd in l4chdi ofversieon " &hec®Raireadtiiont he

pl asm d hATRSHve/ CVIL.DEC are _shawn in SEQ.LD NO. 51, and the am no
aci d sequence o I@%ngbﬁ K 1np§ ¥F§o%§ﬁ8ﬁﬁe§n%%§8 PBlfoand Ncolg)angswas
(iv) Consifucti dmtobdugeshitvedhl plaismide hdTRSSvE/CVIDEC (BalI/NcoI)and "g"
Versions "f" and.. g’ r I QP Lng_t.h FER3.aof version
"a" with the Fl‘grgg’rair\\%!gd%fy? g%%z?%tgtqgglr) Yith %%E&n%ﬁ‘daﬁtcf’&dd%?g%ﬁ‘ﬁ t he
FR-shuf fling netiedeotdider gequsnce was depleavdneds FR3 in version "f", with
one derived from TheWiBRmaAk By nk04845 ' J t oal., J.
Exp. ved. - 178753 agn 1993) ni¢ag FépEFaécég Seupige’ wert

version "g" witHeSienaEedy @§ PRSROFYRYAVARECHAa¢ BAEBAHVe/CVIDEGRR) Theej cek

BE. et all5 CanaeiclEetideSBSeqid#te23nd, the cor}88pbndineg RWife aceach
encodi ng t he FR%é@%E%ce of tﬁgnhhe3|zed. The FR-shuffling prinmer F3SSS (SEQ

D NO umanized H chain version®"d" contained

in the plasmid hATR5Hvd/CVIDEC are shown in SEQ ID NO:
49, and the amino acid sequence of version "d" is also
shown in SEQ ID NO: 50. The nucleotide sequence and the

20 corresponding amino acid sequence of the humanized H
chain version "e" contained in the plasmid
hATRSHve/CVIDEC are shown in SEQ ID NO: 51, and the amino
acid sequence of version "e" is also shown in SEQ ID NO:
52.

25 (iv) Construction of humanized H chain versions "f"

and "g"
Versions "f" and "g" were generated by replacing the

FR3 of version "a" with the FR3 derived from another
human antibody using the FR-shuffling method. 1In order

30 to replace the FR3 in version "f" with one derived from
human antibody 104345 (DDBJ, Hillson JL. et al., J. Exp.
Med., 178: 331-336, 1993) and to replace the FR3 in
version "g" with one derived from human antibody S78322
(DDBJ, Bejcek BE. et al., Cancer Res., 55: 2346-2351,

35 1995), two primers each encoding the FR3 were
synthesized. The FR-shuffling primer F3SSS (SEQ ID NO:
53) of version "f" has a sense DNA sequence and F3SSA



53) of version "f" has a sense DNA sequence and F3SSA

- 72 - (SEQ I D NO 54) has an anti sense DNA sequence, and the
3'-end of the prinmers has a conpl enentary sequence of 18 bp.

F3CDS (SEQ ID NO 55) of version "g" has a 3znse DNA 5 sequence and
F3CDA (SEQ ID NO 56) has an antisense DNA sequence, and the 3'-end
of the primers has a conpl enentary sequence of 18 bp. F3SSS, F3SSA,

F3CDS, and SRR MR e hthissiae dNdri®anse MWy sRAYENGam@End the

Bi ot ech. PCR was3 pasidre®ctiesipiindyes A3 ANAqu Iemimseyl Gequditey @ Baseki )
using the attached buffer under the condition of containing 5 [err]l
each of 1 [err] &¢%shuff|ing primers F3SSS and F3SSA, or F3CDS and
F3CDA, 0.2 nM GNBIOBS  (ISED i MG [56)r Jof aredksAdn ung't had aK@eraA DNA

pol ymer ase ' [ ] t tdAoN JdH Xt , e [ a
15 terrpgr aturseé ycl e o%{cgﬁ?)ecﬁgrﬁ ér%oqe@%ﬁgécos;? s_,thSSS[aer{r ?{%ﬁfs?rﬁgle Dk
mnute, and 74[ ¥§qWSTHR, 12nd riliee.3 ‘Afarel dfurtheeprioding dwsofa 100
pnol e of ~exogencatsmpr drid Sa AP RISt &3 Ag BR VaBSSS Faﬂﬁﬂ,orff%nps{ or 25

cycles with the sape tenperature cycle. agPrrents anplified
t

, D r
by the PCR met hAPhF D vere Syfitdiasd a8d fguh o ifdiede \Ryc BIPRA%SA s usi ng
a 2% NuSI eBioteldh A9 HCR avdd- e Bicriedl Wity tHee KRG polymeriddd PS

cont ai ni ng ,about, 424 | ang. DNA fragnent.s re exci sed, .to which 3
vol umes (g‘dol g) of THe \tg%segﬁ]g)ed‘,s%atq’e attta\r,\?g‘rfq/\é’ruéff&ﬁ &4 %% h phenol ,
phenol / chl or of ordBndiEi &b of CIHAfIHINS QIPWAdY dfha DINA FR-agF1Sing Af ter
precipitating the purified DNA with ethanol, one third t he vol une

t hereof was di sSTVRRKFS F AT AN IF FSAwixr FIARS and FISERA + dacd iMh i xture

obt ai ned was di ghetmgd, Wi 1 lBalMgand and 2.bcghitandsWrepi BitAOEHE9fletAskhe
pl asm d hATR5Hva/ CVI DEC 30 (Bal'l/Ncol) prepared by digesting with Ball

and Ncol, and 1R 1GhdihRf ddq qearddemadir eetf@mihaycles at a  The
E!A‘?’SR?I—S?/ gYIDE% %%Mg%% %Jece tor 30n%(%%eo |dg%sogc?ugﬁge land the
correspondi ng afHBI%RI BBb 74°Gdrencaisfutehe Mfitey Lo ttheshaiddivdrasi @f
"f" contained 100 pmole of exogenous primers F3PrS and F3PrA, PCR was
performed for 25 cycles with the same temperature cycle.

DNA fragments amplified by the PCR method were

20 separated by agarose gel electrophoresis using a 2%
NuSieve GTG agarose (FMC BioProducts). The agarose
strips containing about 424 bp long DNA fragments were
excised, to which 3 volumes (ml/g) of TE was added, and
then were extracted with phenol, phenol/chloroform, and

25 chloroform to purify the DNA fragments. After
precipitating the purified DNA with ethanol, one third
the volume thereof was dissolved in 14 ul of water. The
PCR reaction mixture obtained was digested with Ball and
NcoI, and was introduced to the plasmid hATR5Hva/CVIDEC

30 (BalI/Ncol) prepared by digesting with Ball and NcoI, and
the nucleotide sequence was determined.

The plasmids having the correct sequence were
designated as hATRS5HvE/CVIDEC and hATR5Hvg/CVIDEC. The
nucleotide sequence and the corresponding amino acid

35 sequence of the humanized H chain version "f" contained
in the plasmid hATR5Hvf/CVIDEC, and the amino acid



in the plasm d hATRSHvf/ CVI DEC, and the amno acid

- 73 - sequence of version "f" are shown in SEQ ID NO 57 and

58. The nucl eoti de sequence and the correspondi ng anm no aci d sequence
of the humani zed H chain version "g" - Zdntained in the plasmd
hATR5Hvg/ CVI DEC, and the amno 5 acid sequence of version "g" are shown
in SEQ I D NO 59 and 60. (v) Construction of the

humani zed H chai fPIRG®PE version "f" arephown in SEQ IpmQ:ob? pndas
generated by rem@ci nthd hudiRbtHdel GequetRicSiadl "the \UdrY ddpdfdih o &l Mad
from anot her hunan, ant i body u5|mn§nthe Iig&-sh ffli 3733 met hod. In order
to repl acfTHh FIBSH] S5itde Hmapiae ﬁ’e%@ﬁr\/ TS5 t e

human anti body Z2G82vinddDBl then dersnSidh e TRSBig/,CVIDEC, andEtghe Madino 177:
99- 107, 1993), two. prd C i w15, t FR3 \wer, 3] :
The FR-shuffli ngé,%rc?rréer dF %%%%g&% I]% NoM %%)o"}c? 1‘3&5?‘10;#& hq&?'h?a
sense DNA sequerditid 60. and F3ADA (SEQ ID NO. 62) has an antisense DNA

sequence, and t () Lo Qe 41 I WY i i% LI HIBH Yok s
sequence of 18 bp. ZOM Io" FBASS and- F3ADA werel syn?ﬁe& zed an lygjunrified
by Phar maci a Bi ot ecH!" PCR was performed using the KOD DNA

pol g,merase ]gToyo Bps%ﬁs;t?i ngm-'lc masathgte&@mf é@!JnyerrFéglféQﬁng the ]EFP% of

condi tion containing 5 [errs ac err - shu i ng
priners F3ADS an‘Ge‘T:ss]ﬂﬁg\, D. é’”ﬁ'll\lﬂ cfﬁ?ﬁDSFR%ldé”'lrﬁM '\élm"h/(j‘@%he(fng’uﬂa@ units of
KOD DNA pol yner esetibodipQas iy rfHe GfR-shuff ltihey meadiddan miktosder fuy 5
cycles at ate I . 94l err,] C.for 30 s S Olern]C
for 1 m nute, %ﬁ%ﬁeoﬁ{ ¥R3 in Me%]; A er%lftglr tqr:g]eer dgeég‘l%dorﬁo fd{?
pnmol e of exogenduyman antifyddyerZ? 683 S DRT F3RmA DeRCR twsep [&dr fadr.ved f or 25
cycles 30 Wt h e {-enpeyat o JNA -q&{ﬁnt Lqﬂgl |

by the PCR_net hod %%%e’pa%g@?%ylﬂgaﬁﬁeﬁdel Jrrl e 'ectérsdop ordecfsc%d?'q{?si ng
a 2% NuSi éve GTGhRFHR:egmvsynthesigiashr odi@ SR-shuffling primernd@rdfe

strips containi ngsEpots 24 d) |G, dMNAGID "h a0 e Heh S DN fiftthed O

whi ch 3 vol ures égglégAég PQEQ ID NO: 62) has an antisense DNA sequence,
and the 3'-end of the primers has a complementary
sequence of 18 bp.

20 F3ADS and F3ADA were synthesized and purified by
Pharmacia Biotech. PCR was performed using the KOD DNA
polymerase (Toyo Boseki) using the attached buffer under
the condition of containing 5 ul each of 1 uM FR-
shuffling primers F3ADS and F3ADA, 0.2 mM dNTPs, 1.0 mM

25 MgCl,, and 2.5 units of KOD DNA polymerase in 100 ul of
the reaction mixture, for 5 cycles at a temperature cycle
of 94°C for 30 seconds, 50°C for 1 minute, and 74C for 1
minute. After further addition of 100 pmole of exogenous
primers F3PrS and F3PrA, PCR was performed for 25 cycles

30 with the same temperature cycle. DNA fragments amplified
by the PCR method were separated by agarose gel
electrophoresis using a 2% NuSieve GTG agarose (FMC
BioProducts). : '

The agarose strips containing about 424 bp long DNA

35 fragments were excised, to which 3 volumes (ml/g) of TE
was added, and then were extracted with phenol,



was added, and then were extracted w th phenol,

- 74 - phenol / chl orof orm and chloroformto purify the DNA
fragnents. After precipitating the purified DNA with et hanol , one
third the volume thereof was dissolved in-1%4 - [err]] of water. The PCR
reaction m xture obtained was 5 digested with Ball and Ncol, and was

I ntroduced to the plasm d hATRSHva/ CVI DEC (Bal I/ Ncol) prepared by

di gesti ng Rhene Bahloned quh| angh ¢ hlisr afeamedd durddiudrivee DS

determi ned. The fdaapEms haW Gt fgﬁe%qrﬂiﬁz%ttiwht@i@%urified/\@ib@\ desdgnat ed
as hATR5Hvh/ CVI DEC. Ttle nucl e%t,l de 10 sequence and the correspondi ngd1
ani no acid sequé:"rfg@rtﬁ’f r ipRe third, fhe,vadymg dheneafe masdigeolysst dithdd in

the plasmid — u1 RATRREREY CVHRECP NG dR 130 A AT SRAUEHSR Qfagver sion

"h" are shown in SEQ ID NO 63. The ami no acid sequence of version
"h" is shown in SEESEN@itdy Balg and Nco,viandCerest rimdtricsinasfd hargrfiezed H

chain versions 'Hlasmid hATRSHva/CVI¥EE '(Bal1/N ' g
pisans Inomstea/ oM /o, preff Ry dindlitnd

wer e generated by, repI%Flng t he versi'o
derived from andtidy Ball ang,goIan@nshdhreudiued aatd dersaawemidengafet hod. I n

OL deL 20 tobrd?@%gﬁzrig;ﬁ FRGi b1¢@iEideN hav'ing %@%ﬁ@dtv%oﬁ{)&{eeh )

t he human anti bg : iner-Lor Oy unpub] i she

and to repl ace tv‘f%r%: S4¥ &?’\%w&%aqﬁﬁ’k"%EconeT@@ri & he human
anti body L03147 sdopighceCarnidedthe correbhoreling amifcoGaciMatdequtast oIcithe
USA, 89: 10026- ; rigers ch_encadi t he FR3 were
synt hesi zed. Thé\%%%%slhzﬁeﬁ |HI r?é[l%%r%l) r,‘r’eer rﬂ‘(%SE@%I%ﬁ]ﬁ&dc 1 Q%eB@%'atﬁm\ﬁé\?si on
"i" has a sense MIRIWGUEVESEd aFgiVithe aming SEQd Beess) dfayemrsion

anti sense DNA sequeng® £ 'NRNG 3of s

conpl enentary sequence of 18 ggl SEprI.D3 Itroe LR LH}%S%%@SE&Q%%&%%&E of
version "j" has &f J&FREINAL" 1s sdeyiierdde SEHY ID3RIGR GIEQ ID NO 68) has an

anti sense1pNA SEAUE s td tilte £ SRghadfi e HIJHBS Vi3S idns "1
conpl ementary sequence of 18 Qp., F3MV5, F3MVA, F3BMS, 35 and F3BMA were
synt hesi zed and purified li;‘dPhaur maci a

Versions "i" and "j" were generated by replacing the

FR3 of version "a" with the FR3 derived from another
human antibody using the FR-shuffling method. In order
20 to replace the FR3 in version "i" with one derived from
the human antibody U95239 (DDBJ, Manheimer-Lory AAJ.,
unpublished) and to replace the FR3 in version "3j" with
one derived from the human antibody L03147 (DDBJ, Collect
TA. et al., Proc. Natl. Acad. Sci. USA, 89: 10026-10030,
25 1992), two primers each encoding the FR3 were
synthesized. The FR-shuffling primer F3MMS (SEQ ID NO:
65) of version "i" has a sense DNA sequence and F3MMA
(SEQ ID NO: 66) has an antisense DNA sequence, and the

3'-end of the primers has a complementary sequence of 18
30 bp.

F3BMS (SEQ ID NO: 67) of version "j" has a sense DNA
sequence and F3BMA (SEQ ID NO: 68) has an antisense DNA
sequence, and the 3'-end of the primers has a
complementary sequence of 18 bp. F3MMS, F3MMA, F3BMS,

35 and F3BMA were synthesized and purified by Pharmacia
Biotech. PCR was performed using the Ampli Taq Gold
(Perkin-Elmer) using the attached buffer under the



Bi otech. PCR was perforned using the Anpli Tagq Gold (Per ki n-El mer)
using the attached buffer under the

- 75 - condition of containing 5 [err]l each of 1 [err]M
FR-shuffling primers F3MVB and F3MMA, 79r-F3BMS and F3BMVA, 0.2 niv
dNTPs, 1.0 mM MgCl [err], and 2.5 units of Anpli Taq Gold in 100
[err]] of the reaction m xture, for 5 cycles at a 5 tenperature cycle

of 94[err] C for Rhdiadomsf SHmrainGors Ll each @MUt g IR stdlfalilng for 1
m nute. After further ad |t|on of nmol e of. exo ouséprlrrers

100
F3PrS and F3Pr APTPER MMS aneh F38Mbeq Woﬁ%ﬁscfadeﬁ}a
t enperat ure cyddNTPs, 1 0 mM Mg®A,fraggeat 5 anptsfoedanpliheafCBonet had

were 10 separ.at ed b eI el ectrophoresis using a 2% Nu

Si eve GTG agaro 0(Ftﬁ‘at: &L?@gs‘)lO“Tﬂ\éx&&é'leos odt ||5’§’°q-es ateént ai ni ng
about 424 bp | ong eW%rfe 9@@@ ot 30 secdrAsNisel? 3 el unes
(mM/g) of TE was_ .a ded (g t hen we ex tracted mnth pheno

phenol / chl or of ofhRURRY ARG dF & r1f|°if5 bt mingter i AF teFe fONANET Gidhtdon &% er

pLeCI p:c tating tH®0 pmolleplﬂﬁ fe:m%fﬂMSMpltﬁin@tﬁsammrsomdpgg@dﬁ Jecrohiase

t hereo o] rr ter reaction

m xture obt ai n\é\% %:gr} él\égfgoécjdt}\lﬁsn (:13([c§’§IJ d‘%‘&‘ era%urq edfuced

to the plasm d hATRSBMNY (I\tl@fen(tBalaIIdpl\h(ﬂl)edZ&y thper @W métbmdjmm ing with

Bal I and Ngol, Li [ el
3Q%bxﬂﬁ§x%§?}egﬁgd§% q %%@é%?ﬂ%ﬁ%¥§§¥% q{ % 2% Nu

The pl asm ds ha nce wer
hATR5Hvi / CVI DEC S&m’%ﬁm@sﬁqa/r@&mmmnﬁeo?roducmol eofﬂh@e m@m@a he

di ah H I
correspondi ng arﬂd?&a%.@il%gz%boutSQQQeA@%eRSW /Iﬁ)‘ﬁ ‘Pﬁ%‘éﬂ.s WY RIS

"i"™ contained pl.asm d CVI DE he am no aci

sequence of ver §%ihdoh 3 yolpgps i(hldgd of U8 wes added, and;ghemaere

Rucl eot | ge Seﬂue-ﬁﬁ&a&ﬁdad hﬁ&prﬁ}%&mﬂdlﬁh@n@fﬂdﬂé@llorofoﬁp' %n%iemf&%fgrn{ he
unmani ze chai,n vers cont ai ne asm d

hATR5Hvj / &I'sl DECthr?d”ﬁ*Fg’ tﬁ{en@%& fragnengs seq@é??@é é’frp SFdPAtGTINg thee shown

in SEQ ID NO 7purifiedamiA7&ith ethanol, (owie )hGams tthiec vicdmmef thererifzed H

chain versions _. o gissolved in 14b11 A ety The PCR reaction

mixture obtained was digested with BalI and NcoI, and was
introduced to the plasmid hATR5Hva/CVIDEC (BalI/Ncol)

20 prepared by digesting with BallI and NcoI, and the
nucleotide sequence was determined.

The plasmids having the correct sequence were
designated as hATR5HvVi/CVIDEC and hATRSHvj/CVIDEC. The
nucleotide sequence and the corresponding amino acid

25 sequence of the humanized H chain version "i" contained
in the plasmid hATRS5Hvi/CVIDEC, and the amino acid
sequence of version "i" are shown in SEQ ID NO: 69 and
70. The nucleotide sequence and the corresponding amino
acid sequence of the humanized H chain version "j"

30 contained in the plasmid hATR5HvJj/CVIDEC, and the amino
acid sequence of version "j" are shown in SEQ ID NO: 71
and 72.

(vii) Construction of humanized H chain versions
"bl" and "dl"
35 Versions "bl" and "dl1" were generated by replacing
the FR2 of versions "b" and "d" with the FR2 derived from



35 Versions "bl" and "dl1" were generated by replacing t he FR2

of versions "b" and "d" wth the FR2 derived from anot her
human anti body using the FR-shuffling nmethod. In order to replace the
FR2 with one derived fromthe human -angibody P01742 ( SW SS- PROT,

Cunni ngham BA. et al ., Bi ochem stry, 9: 3161-3170, 1970), two DNA

primers 5 encodi ng the FR2 were synthesized. The FR-shuffling
vect or F2MPS ( SEQotbeXOhur@n hasiboslgnsieiDiAtbeqi@rsbudfiding metBE2NRA (IBEQ

I D NGO 74) has %&d%&tk%ﬁQ%%lQué %ﬁguﬁﬁgew1th one! RBY1 PO DAUE tRe %%HEEFG

conpl enentary to each ot have recognition sequences
EcoT221 and Bal Bigibedy POddeR &SH3SEHERES: . Cunningham Baanes add E2MPA

wer e syntheshzedﬁ@mﬁe@u@w&wedgby31§1d319quE@qb%éﬁtgbegggl N§§r3naef§NPA
wer e anneal ed an ested W A

ot FoducedSto pRISAYIRS ARRSEYY) Bor BeeVEisPssFAaal TicaRd-g8ur 1 ing
hATR5Hvd/CV|DECv@EcmEQTQMBaIKBEQrepaNed by )dhgesti Bgnwiet bNA sequE@gEZﬁhdand
Bal I, dth L eqt sni ds havi ng
e cor oot "ceqiZiBal (R SHRENE 95 hae, n, SR TLILAG L SR ERTY'

the correct sequénce wer e “desi‘gn _
hATR5Hvd1/CVIDEGhey alsoThaveuel seguencsegompdemendatriye tooeredpordienry ani no

acid 20 seQU%ﬁgen@bé:@%cggga%haﬁdséﬁﬁaﬁbasV%&ShgeTzB&"aﬁan%%u&e%n

in the plasm d hATR5HvD e am no acl sequence of
version "Be" ar oo fRdsn t8eeePs-NO. 75 and 76. The nucl eoti de

sequence and the corme&@@ndmagFampn0were syathdsieadensa plrliFecumgni zed H

chai n versi on " . cant ai ned | the pl.asm d hATR5Hvd1l/ CVYI DEC, "and t he
am no a0|%%§€ ﬁ@eB&Pt98B5|oﬁ HEp a QPnghgﬁnW?ﬁeSEQn?gYQé apg
and 78. were(wmqest@dnaumhcﬁbamzat hudaBiazed HTﬁbgiWererSIons

(B3 a4 S asyoed Boe Ul AU ISLRCOTRRR By o

the FR2 of version
human ant 1body maﬁﬁ§ﬂmﬂiqm%0§ﬁuﬂﬂbpﬁ@ZﬁéBhdd) prepared byddigestieg adéht he

FR2 with one de@dﬂ%%z&f%ﬁht%%1EU”%Bd the nﬁe&EQQQﬁezégéﬁéngQDggs Thomset t

AR et al., unpublished),
determined. The plasmids having the correct sequence

were designated as hATR5Hvb1/CVIDEC and hATR5Hvdl/CVIDEC.
The nucleotide sequence and the corresponding amino acid

20 sequence of the humanized H chain version "bl" contained
in the plasmid hATR5Hvb1/CVIDEC, and the amino acid
sequence of version "bl" are shown in SEQ ID NO: 75 and
76. The nucleotide sequence and the corresponding amino
acid sequence of the humanized H chain version "d1"

25 contained in the plasmid hATR5Hvdl/CVIDEC, and the amino
acid sequence of version "dl" are shown in SEQ ID NO: 77
and 78.
(viii) Construction of humanized H chain versions
"b3" and "d3"
30 Versions "b3" and "d3" were generated by replacing

the FR2 of versions "b" and "d" with the FR2 derived from
another human antibody using the FR-shuffling method. 1In
order to replace the FR2 with one derived from the human
antibody 2%80844 (DDDJ, Thomsett AR. et al., unpublished),
35 two DNA primers encoding the FR2 were synthesized. The
FR-shuffling vector F2VHS (SEQ ID NO: 79) has a sense DNA
sequence and F2VHA (SEQ ID NO: 80) has an antisense DNA



35 two DNA prinmers encoding the FR2 were synt hesized. The

FR-shuffling vector F2VHS (SEQ I D NO. 79) has a sense DNA sequence
and F2VHA (SEQ I D NGO 80) has an anti sense DNA

- 77 - sequence. They al so have a-séfuence conplenentary to

each other, and have recognition sequences of EcoT221 andf VHSBallj IC:)2V|—|A
both ends thereof. The s ntheS|s and purification F2 an

was referred to FIEISHES Zl ey adisg d@ye @ sequence SRR FVHA Ner e

anneal ed and weremah gedtead winidh have relceahd?lioandcdalenceBheyf \Mﬂdz‘221 and

I ntroduced to pl Hvb/ CVI DEC, (EcoT221 / Bal |

hATROL G vt DR B q’Sh( bosh, SHAES %h)er C(\é%ﬁar g&%bfy&% &S mj) TN EcoT22! and
10 Bal | , and Rud figdtden ¢ FeFHeneadnd VEidt erarsi meferrBee to Pharnmaasia ds
havi ng thescorr%to lence were designated as hATRSHvb3/ CvI DEC and
hATR5Hvd3/ CVI DEC. The nucl eoti de sequence and the correspondi ng am no
aci d sequence of theF2VHES anghdriVHA] werehanneadesi gnd' werrec shitgsistad iwitthe

plasm d 15 hAGRaHN3/40d BEGT . an@hbge@menqn%%fau%%wec%c%ﬁfsmwss' on

"hb3" are shown i.n nucl eoti d e uence and

the correspondi ﬂbb‘%%’(@/&éu@%d@é’ﬁ@@z&fm@ﬂé) and hATRGEVELE VT _
version "d3" conﬁnxﬂﬂdnﬂmaﬂhq @ﬁﬂp@ﬁéd by dl@éERQH@d%&QHI@E@mz@&dahwe am no

(2) conet Fhcti oB e 2 Mirihe, aHIRerass SEaRach gas deremnied" by

(2) Construction Adan:z on
(i) version "a" plasmlds haviing mlmeamoze'@cATEeQuantlebmé;teL d@smgma‘terdegjson

was 25 generq{ﬂk@p{,ﬂ;;%ﬁ?%ﬁa i Qﬁ&f@%bﬁ% /E?EID%ER M0y o1 %)t de

the generation of a humani VEr SI avi ng
franmewor k regi o€ FECRe @ GﬂhehG@é'ﬁeél@PFlﬁéaﬁ amino 231313256@9@&99 vl $dieof

M et al., J. |m@m&ﬂlzéﬁﬁﬁQﬁﬁan vers1%39"b§03t%%4a1%%%5hn %ﬁ%ﬁ%ﬂ%g%ld
prlners ﬁe us -grafting prinmers Lvl S (SEQ I'D NO 85)

and 5Lv4%AF§é§WQ§4Q§ID§§) ﬁ&@etéeséﬁééoDRngeéﬁéﬁééceCBﬁ version
grafting prinmersHiSLeda holnl RnNEEQSTD, NOILB3IAa0EEQ2I.D The nubPect8kie and
hSLvSA (SEQ ID @gﬁdg%%eh%%% %%ea%%kigg%%nBNAg amino acid sequence of the
humanized H chain version "d3" contained in the plasmid
hATR5HvA3/CVIDEC, and the amino acid sequence of version
20 "d3" are shown in SEQ ID NO: 83 and 84.
(2) Construction of a humanized antibody L chain Vv
region
(1) version "a"
The humanized ATR-5 antibody L chain V region was:
25 generated by the CDR~grafting using the PCR method. For
the generation of a humanized antibody L chain (version
"a") having framework regions derived from human antibody
237332 (DDBJ, Welschof M. et al., J. Immunol. Methods,
179: 203-214, 1995), seven PCR primers were used.
30 CDR-grafting primers h5Lv1S (SEQ ID NO: 85) and
h5Lv4S (SEQ ID NO: 86) have a sense DNA sequence, CDR-
grafting primers h5Lv2A (SEQ ID NO: 87), h5Lv3A (SEQ ID
NO: 88), and h5Lv5A (SEQ ID NO: 89) have an antisense DNA
sequence, and each primer has 20 bp complementary
35 sequences on both ends thereof. Exogenous primers hSLvS
(SEQ ID NO: 90) and h5LvA (SEQ ID NO: 91) have a homology
with CDR-grafting primers hS5Lv1S and h5LvS5A. The



sequence, and each primer has 20 bp conplenmentary 35 sequences on both

ends thereof. Exogenous priners h5LvS (SEQ I D NO 90) and h5LvA ( SEQ
I D NGO 91) have a honol ogy wi th CDR- graftlng prinmers h5Lv1S and
h5Lv5A. The 78 - - 78 -

synthesis and purification of CDR-grafting prinmers h5Lv1S, h5Lv4S,
h5Lv2A, h5Lv3A, h5 v5A, . h5LvS, and h5LVA were referred to Pharnmaci a
Bi ot ech. nthegls Hee é?ﬂxi}tﬁltﬁ?st‘(%ht%ﬁ (EDRPrefd-ing Hyimersy mv Tri s-

200 S‘%ﬁ%ﬁﬁsm N EINTES %“”“e‘“a’[c;?‘sﬂ“’%-’}é”"%%%  InSeies) Yookid MoLvR

, . 0

Md [err], 2.5 unél))ieg gﬁ%%@ ?&dﬂr‘bardsdeB( 5‘3%: oseki ), 50 pnol e
of the CDR-grafting p]]'héTBEFCHQ hdMlS oblastvain, in MA-V3A - vdSrand
h5Lv5A. 10 was_performed using the DNA Ther mal Cycl er 480

(Perki n- El Rer) fi#l 5(R§/c& -&)rwllt(h mh &K Qlonmfermit UL EyR0e 6 1% TritopdRerr]C
for 30 seconds, 15611 £10]6d forash mm@mmp@[(wﬁc fqrel dcrp, dErpdte o

assenble 5 CDR- &L(ﬂ% pélge Af t er addi tion ‘of 10 nDIe

of exogenous pr| Ihsry gniss °fh§99AD{“6 PﬁéW‘@ééF?oﬁTﬁY?t ﬁPéekPQ?R was

performed for 360 pmoleysf esheMADR-idyen FAMRE Patinedr < HB16 16, IR ,C for 30

seconds, C.far. u 72[err]C for 1 mnute to anpllfy
asserrbf}\24 ?%A }{sq'sz nahd s %‘1\

t he ragnent’s The PCR reaction m xture was
separ at ed1By agar ose BAR Waag@er@mrterd)piswr@sltslwm?g The3¥alu Siyele rGRG 0
agarose (FMC P IBQQPI‘@LM S)s %J&q e .Stri | out
400 bp Ion(ge \ f ragnent sfomrgpg XCI'S ?q.‘?]n %é’ éc%?)n %(}%ttt%!& Q‘%cal v&a re
extracted wth pHerfolfod Lk mesasds ms S ffqrag}nm@te, and/ve7r2e0ré@(;vé.r ed by

et hanol preci pi tna'.tmﬁih tﬂﬂ%gﬁm&@@cﬁ- ra@%r{%%ﬁ‘% i th
the restriction e Spl | (Takara Shuzo) “and Bgl'l | 5ﬁlé[akara Shuzo)

at 37[err]C for @ addf2tie tlozf‘ furld0 B ls é’é‘sﬁx@ﬁ%%surpél\wse & @i t h

phenol 15 anchsahvzortaf atrg r&mﬂ:tafdrermlt}&texr%t h po® v;rarse@e&*fto&ﬁde@n fr 30
t he DNA fragnent tetge v&rq__ 3:80| ved.in 10

SplI-Bglll DNA f agrrent prepare STPSISE % é’%&en £ %f‘l OEEifﬁgoﬁL?nﬁ-rgég’é’&lsu
chain V regi on &3fQ HeoxC\ll DEOUtect @nd 72°C fiogpdr adnlm;tedlt@esampﬂgfw telneSpl |
and Bgl Il were ljgaef ed pna fragments.

The PCR reaction mixture was separated by agarose

20 gel electrophoresis using a 3% NuSieve GTG agarose (FMC
BioProducts), and the agarose strips containing about 400
bp long DNA fragments were excised. The agarose strips
were extracted with phenol and chloroform, DNA fragments
were recovered by ethanol precipitation. The recovered

25 DNA fragments were digested with the restriction enzymes
SplI (Takara Shuzo) and BglII (Takara Shuzo) at 37°C for
4 hours. The digestion mixture was extracted with phenol
and chloroform, and after the ethanol precipitation of
the DNA fragments, they were dissolved in 10 ul of TE.

30 The SplI-BglII DNA fragment prepared as above encoding
the humanized L chain Vv region and the CVIDEC vector
prepared by digesting with SplI and BglII were ligated
using the DNA ligation kit ver.2 (Takara Shuzo) by
reacting at 16°C for 1 hour according to the instructions

35 attached to the kit.

The ligation mixture was added to 100 pl of E. coli



using the DNA [igation kit ver.2 (Takara Shuzo) by reacting at
16[err]C for 1 hour according to the instructions 35 attached to the
Kit. The ligation m xture was added to 100 [err]l of E. col

- 79 - JMLO9 conpetent cells (N ppoRfere) and was i ncubated for

30 mnutes on ice and for 1 mnute at 42[err]C. Then, 300 [err]]l of
t he Hi - Conpet ence Broth (Ni ppongene) was added thereto, incubated at
37[err] C for 1 nBtH09 fiRMRetENY IfelEs @'ippangeanefasnsl atasd ldwquta_deﬁf%ar

medi um and i ncubgg q‘q‘_nutes Syerdd QH}'Ed 6501371[ I‘rlu(é Qci‘l'.obltz%I chdof Htlhe

transformant. The transfor was cul tured overni ght |n
LBA medi urf ariee fHJo-rﬁcmtl:etxmide fBratth qeLppomemea) WS wakled

prepared using tg}eelg?p{ % 3d7c,le tfo(rq A%@r janﬁi tﬁeélsrﬁ h%as

nucl eoti de sequence 0 ng region in

det er ni ned?usi nFHe W3k Pﬂeartrﬁ%alrbrtl”@dﬂié\ agar meshuenaneg 1I¥$
Reaction Kit (PQfd@ﬂthejH@ra)t t22>'7°td1€>cc obta:.%ns unRaEr 1%7 )
uzo

As the sequenci rlner akara S rlner
RV 15  (Takar a‘g”s”rﬂ%ﬁ Rfdtte Wise é>V @rfmtrh@d Lea. by
confirm ng the mexdiaot, Chi’chG‘.q:!tﬁrnQ:Qld et rfx@dtewﬂsoniﬂasmd DN2€ wilsasm d

t hat contai ns trg%%ﬁgya ncodln unanl ntlbody L chain V
regi on and that el§g %etgi?d nsé’(}l.?eﬁ’ﬂ}éi R A ke
sequence &P the 5' Zhe ntmi@,otamé a;e%pielncree@fgrﬂrie mmmeqmﬁic@ alediltd; in

3'-end was Ve I ucl tlde
(i ncluding the corr spond"%ﬁfa}m@r%}%?& g{ecd\/ Eﬁ'%ge risYP‘?’e ermlnaﬁ:l?%ag:& g‘da L
chain ver5|on'%ﬁequﬁnﬂﬂﬁﬂwFﬁwREBQM Baaetumn Kit (Péﬁhammﬁhm@racmq féguence

of version "a" iy |S€hdﬂﬂ8@}'§73%5(Pefﬂ%§l§@ and As the se%geq?ﬁghby

Versions "b" and "c" Ver'si ons
repl aci ng P(rljlﬂ‘eé?'rufmﬁ FEimere 4RI Ttk arar §|1’1(§‘r¥°)a and IMdr3 \Parigiegn Rip"

the FR3 de5|ved @Udﬁﬂﬂuﬂsﬂhﬁﬁﬁh&ﬁﬂytﬁﬁﬁﬁggn sldet@ 0 vwas Heﬂ@fﬁ@ned

Exp. din. 41-15 1993) was used, and
versi on "CH the cotide sequence in both dlrectlons

The plasmld that contains the gene encoding the humanized
antibody L chain V region and that has a BglII
recognition sequence and the Kozak sequence at the 5'-

20 end, and a SplI recognition sequence at the 3'-end was
designated as hATR5Lva/CVIDEC. The nucleotide sequence
(including the corresponding amino acid sequence) of the
humanized L chain version "a" is shown in SEQ ID NO: 92.
The amino acid sequence of version "a" is also shown in

25 SEQ ID NO: 93,

(ii) Versions "b" and "c¢"

Versions "b" and "c" were generated by replacing

(FR-shuffling) the FR3 of version "a". For version "b"
the FR3 derived from human antibody S68699 (DDBJ, Hougs
30 L. et al., Exp. Clin. Immunogen et., 10: 141-151, 1993)

was used, and for version "c" the FR3 derived from human
antibody P01607 (SWISS-PROT, Epp O et al., Biochemistry,
14: 4943-4952, 1975) was used, respectively.
Primers F3SS (SEQ ID NO: 94) and F3SA (SEQ ID NO:
35 95) encoding the FR3 of version "b", or primers F3RS (SEQ
ID NO: 96) and F3RA (SEQ ID NO: 97) encoding the FR3 of
version "c" have a sequence complementary to each other,



anti body P01607 (SW SS-PROT, Epp O et al., Biochem stry, 14:

4943- 4952, 1975) was used, respectively. Primers F3SS (SEQ ID
NO 94) and F3SA (SEQ ID NO 35 95) encoding the FR3 of version "b", or
prinmers F3RS (SEQ I D NO 96) and F3RA8B0SEQ I D NO 97) encoding the
FR3 of version "c" have a sequence conplenentary to each ot her,

- 80 - and_have the recognition sequences of the restriction
enzynes Kpnl and®®®sthavd Hhe resrpnitiardequances of thamtrrstiniction
purification of &@SfesIGnr RARE.PAN FBMdth enddWibF&S€l efhd 0 Phar maci a

Bi ot ech. 100 pnol e each, of SS and F3SA,_ or E3RS and F3RA were
anneal ed by tlroears'ﬂfrh‘éleslS a"éff @B"[g 193t k5 of Biffed 39 AR A1 FIRA 2

m nutes and the were reffeited sig &rrdseﬁndbl% fErﬁg:r&m.S VIED (B ;gr&ﬂm aéétﬁn of

These double st rﬁgii
restriction enz rFA\IAEI:IELar a é% qdi% rV‘]e(‘fe.L(?nneq‘]tﬁd 1b3ﬁoilﬁeata]rfbg
then with the re%ft r‘—? G oﬁplerﬁzynmums and at 5(0I°a0<a‘.‘rax S’nurm)uta&s ItderufeC for

L hour. The di gasbiore Netatided pna teiild ARHAH gud ol and
chloroform and after it was precl |tate WI anol, it was

di ssol ved in TE. These doﬁhiﬂﬂ%%ﬁﬂﬁﬁ 'ﬂﬂﬁAﬁﬂ&Bﬂqmﬂ§\Mﬁi%ﬂ@ﬁ&ﬂ%ﬁﬁdmth
the 15 reStrlr@iﬁ}Qrtlﬁé\Zr}’é@cﬂiﬂiﬂlc(anﬂ??zr esmgrﬁr) @rrtalé’aﬁaers’ﬂxﬁcf)oratlory c

hour, and.then restrl tion enz ne Pst | kar a
37[err] C flh 1 \#octﬁ gaé'&qc i t\ﬁasreStrlc@é?jhreé%?éﬂn%yP%Tar ose
gel el ectrophor estakars rEgnBzol) 5% 37°C MNSiewuIlG a;gﬁaﬁ ddtMon mlxture

Bi oProducts), a |§9§! strrps h vr 3000 b Ion
fragnents were W% SR wé%h %kﬁ?é%&% gﬂbnm
and chl or ofas rﬂrmlafét’ﬂfﬁd Mne:IDMﬂ:ffa’rwgmsmts weey ei:prsmﬂnmd a‘tredrE

wth ethanol, they verife dirsiliehark }Eva/cvm as G RRldn s

f ragnent prepared as abo enco t he
and the 15 hASSIRATARDEROAMERE &P (\Mﬂl‘cﬂrat rﬁénme \eets 3r7erﬁ)vfe:!:r Uy

digesting with Wﬁr,a%dgsﬂﬂeﬁ’ﬁh@cﬂ Gl e M iR e c—ﬂ%me pst1 | @A, Kit
ver.2 (Takara SZJH};{% by re ctin Jh%r.r]c for hour according to
the instruction el 3( Ct Hf% it The dl‘ﬂ?es'qlr‘?jht“}ld‘rf-qﬁ%(t"ﬁfe was
added to 100 [ersdpamdtdd poldgarose gel electrophoresis using a 1.5%
NuSieve GTG agarose (FMC BioProducts), and the agarose
20 strips having about 3000 bp long DNA fragments were
excised. The agarose strip was extracted with phenol and
chloroform, and after the DNA fragments were precipitated
with ethanol, they were dissolved in TE.
The KpnI-PstI DNA fragment prepared as above
25 encoding the FR3 of versions "b" or "c" and the
hATR5Lva/CVIDEC vector in which the FR3 was removed by
digesting with KpnI and PstI were ligated using the DNA
ligation kit ver.2 (Takara Shuzo) by reacting at 16°C for
1 hour according to the instructions attached to the kit.

30 The ligation mixture was added to 100 pl of E. coli
JM109 competent cells (Nippongene) and was incubated for
30 minutes on ice and for 1 minute at 42°C. Then, 300 ul

of the Hi-Competence Broth (Nippongene) was added
thereto, incubated at 37°C for 1 hour, and then the E.

35 coli was plated on the LBA agar medium and incubated
overnight at 37°C to obtain an E. coli transformant. The



JMLO9 conpetent cells (N ppongene) and was incubated for 30 m nutes
on ice and for 1 mnute at 42C. Then, 300 [err]l of the Hi - Conpetence
Brot h (N ppongene) was added thereto, incubated at 37[err]C for 1
hour, and then the E. 35 coli was plateddpn-the LBA agar nedi um and

I ncubat ed overnight at 37[err]C to obtain an E. coli transformant.
The -81 - transformant was
cul tured over ni gFensformantomasheulgnred ovexndigh® iand mlowft rdiec SBA

fractions, plasimied il \e@@ from theeparned f!r!%b"&@lotrx@e ?lél%?n@.ﬁ Bijan WRlsasm d
Ki t (CJAGEN) | eot i de sequence of the cDNA coding region

u
in 5 t he m;ﬁﬁﬁﬂﬁﬁﬁgs“&éﬂgrﬁﬁﬁeelégrﬁg R&NDyd aPBAY Kdttor
Sequenci ng FS Ready R&&chnualekittidePeekiuentlenert) thy h&®A codingNAeSdemeraer

373A (‘Perkgn-El ML3, _Pr i

Shuzo) andonas BoELpie waS U A neg, ey e, Fhe OE TRRI RS e G Ee
was det ernined B@quenig\ingo S Reiady RhecMuoheKutdePee@uen@émbm)bbwhthe
directions. DNA SequE%tegggéRnggﬁﬁ C%Eﬁ@% sg%gg %@%%ghggnéer5|on

"b" or version "c" unanlze an
version "a" was Prdpeiced ldadrdmergist dFakara ShuzﬁATRdeMﬂ@VPDEme@rRV

hATR5LVC/CV|DEC(T%&%E%CE%%QBM w@ﬁ% t3ed, BHQ'%ﬁb'g%qﬁ%ﬂﬁ%n%%sa@@tkgﬁlned

corresponfgng am no n% uence t he humani zed L chain version
"b" conta Y ¢ lﬁP&?ﬁl&hﬁA RSE?BFG@PDESqHRBC?hénaﬁpﬁé ddirgcsdgisnce
of version "b" Thee plhewidsn thE® tBnN@in98handed8. entB@ing version

nucl eot i de sequenGe 4 QnQe&ggo%ogéﬁfggﬂ%hnghanhnoﬁﬁglggngamﬁﬂ+ﬁ eg%%e f the

humani zed L chain version
and the am no aéq@h§69u@ﬁ¢§loh "a" waserspdacéd"wasedebmgmatadSE@ I D NO

100 and 101. hATR5Lvb /ChitpkcVEES 2" lons
"b1" and "b2" were geXérate Cyg?egﬁgéP% %EQEC rﬁﬁgecflyggglon iﬁ"

For versibn "blMucheotpdedsenueace and fcg@npﬁrgmﬁpandnngdymswgag1@DDBJ
Tonge DWet al. seﬁ@@hce of thBMaRkniz~&4d §6cﬁann19%§klwﬁs"ﬁseg n%QQnEgD

version "b2" uman anti body X93625 x JP

et al., Eur. J.anﬁEﬁ@ngz?ﬁTRgéygé§§ID§§93Fdwé§eu§@én° acid Sequence of

version "b" are shown in SEQ ID NO: 98 and 99. The
nucleotide sequence and the corresponding amino acid
20 sequence of the humanized L chain version "c¢" contained
in plasmid hATR5Lvc/CVIDEC and the amino acid sequence of
version "c" are shown in SEQ ID NO: 100 and 101.
(iii) Versions "bl" and "b2"
Versions "bl" and "b2" were generated by replacing
25 the FR2 of version "b". For version "bl" the FR2 derived
from human antibody S65921 (DDBJ, Tonge DW et al., Year
Immunol., 7: 56-62, 1993) was used, and for version "b2"
the FR2 derived from human antibody X93625 (DDBJ, Cox JP
et al., Eur. J. Immunol., 24: 827-836, 1994) was used,
30 respectively.
Primers F2SS (SEQ ID NO: 102) and F2SA (SEQ ID NO:
103) encoding the FR2 of version "bl", or primers F2XS
(SEQ ID NO: 104) and F2XA (SEQ ID NO: 105) encoding the
FR2 of version "b2" have a sequence complementary to each
35 other, and have the recognition sequences of the
restriction enzymes AflII and Spel on both ends thereof.
F285, F2SA, F2XS, and F2XA were synthesized by Pharmacia



30 respectively. Primers F2SS (SEQ ID NO 102) and F2SA ( SEQ

| D NO 103) encoding the FR2 of version "bl", or priners F2XS

(SEQ ID NO 104) and F2XA (SEQ ID NO 105) encoding the FR2 of
versi on "b2" have a sequence conpl enentary 82 each 35 ot her, and have

t he recognition sequences of the restriction enzynes Afl Il and Spel
on both ends thereof. F2SS, F2SA, F2XS, and F2XA were synthesi zed by
Phar maci a Biotech. 100 pmole each of F2SS andg3.F2SA, or F2%§ @ncth.

100 pnol e eagg[CB‘Z)F?S}%ﬁICZhrﬁ?eiﬂedﬂbf?@aaﬁdug at5 965%8&?@ ngirmﬁaéﬁ%:m/ g
treating at err r nut es an at err or m nutes, an
t he doubl e stran%ltédr’qbl\ﬁ £6x 2 Bt sa%rté‘egé?%&teecétr@ded DNA  These
doubl e stranded DiNYgrieragsTerere e xh tgest ed with the restriction
enzynes Aflkl |l (Takar lﬁano l.(.Takara Shuzo) at 37[err for
1 hour. Thg di gesti o;rjllr aornua‘%deursetl\./\?ansd%;ditlj ftfgérc?%e[rh S R Stédc
chlorof orm and With thf tresttictDin fermymes Afldie (Tadena tSitusob widrnd

et hanol, 10 t4eyT WeF S 5 S RS 14t THee The g :
hATR5Lvb/ CVI DEC was \c/i\?{:]ested w t thE{e]C ﬁ c froerstlr ihcotulrdn e"[‘r%lzesfr'{%gsg%ﬁﬁlﬁn
(Takara Shuzo) dWMFBPSE Wam@nteracted wiily phapol3Angd qhd g ormhowdnd The

di gestion ni xt urEf4@s the DNﬁ%ﬁé&@Wé@?&%ﬁj&fﬂta@ﬁhﬁW%ﬂ%rﬁ:ﬂsi ng
ucts), an € agar ose

a 1.5% 15 NuSi,eve GIG agarose (FMC Bi oPro

strips having ab%ﬂﬁygfﬁﬁ? ﬁsdﬁd’%ﬁl&nf rFyment s wer e exci sed. The
agarose strip was extTree tpelchsmitch HATREIvEATVIDEC waahldiigdfsiied warkh afeer t he
DNA fragnents Foli ] hanol_, they we diss ed in
TE. 20 RS R Bries A BRI s alh 508 el ng
the FR2 of versifwzalator3?7¥2"fand theur. Theh ATREISHI/CQVINDEE WEC twers i n

whi ch the FR2 wasfedammued Hgb’lagarqséj'%iqtstél'&t‘i‘ d%féslilssﬁz’uég.&%)eal M

| i gated using the DNA I'gat i on ver. 2 akar a by ‘r'éacti ng

at 16[err}e for Bpieve QR RARRIQHYi (FHC SioRe aduntsiot iages tdte agse®s t he

Kit. sheigs Qaiviony rbdut 8 oS bifdethd ONEOQ ARt Ofvee COI |
JMLO9 conpetent cell scgNl ppongene) and was i ncubated for . 30 m_nutes
on ice and for iM% at [AQQHQEe'ﬁ%£+P 396 [e&tracted with phenol and

chloroform, and after the DNA fragments were precipitated
with ethanol, they were dissolved in TE.

20 The AflII-SpeI DNA fragment prepared as above
encoding the FR2 of version "bl" or "b2" and the
hATR5Lvb/CVIDEC vector in which the FR2 was removed by
digesting with Af1II and Spel were ligated using the DNA
ligation kit ver.2 (Takara Shuzo) by reacting at 16°C for

25 1 hour according to the instructions attached to the kit.

The ligation mixture was added to 100 ul of E. coli
JM109 competent cells (Nippongene) and was incubated for
30 minutes on ice and for 1 minute at 42°C. Then, 300 ul
of the Hi-Competence Broth (Nippongene) was added

30 thereto, incubated at 37°C for 1 hour, and then the E.
coli was plated on the LBA agar medium and incubated
overnight at 37°C to obtain an E. coli transformant. The
transformant was cultured overnight at 37°C in 4 ml of
the LBA medium, and from the cell fractions, plasmid DNA

35 was prepared using the QIAprep Spin Plasmid Kit (QIAGEN).
The nucleotide sequence of the cDNA coding region in



of the Hi -Conpetence Broth (N ppongene) was added 30 t hereto, incubated

at 37[err]C for 1 hour, and then the E. coli was plated on the LBA
agar nedi um and i ncubat ed overnight at 37[err]C to obtain an E. col
transformant. The transformant was <Y ued overnight at 37Cin 4 ni
of t he LBA nediun1 and fromthe cell fractions, plasm d DNA 35 was
pr epared using tg gh p Spin Plasmd Kit (Q ACGEN). The

nucl eoti de sequéf€e PSPHQ ¥BRAJE5BFRGNPEgREANgnthe’ Dye Terminator Cycle

- 83 - Skeuphasigd FearedayyergubedotSkg kh@rﬁ&ﬁ Egmarmab9rtﬁécle

Sequenci ng FS Ready R t|on (P Sequencer
373A (Perkin- Elﬁgg)se f'H&*s §Zéénéﬁﬁ§klnE£TEﬁ% LshﬁgePﬁﬁﬁﬁFnﬁ&n Takar a
Shuzo) and ML3 Prnmer,RMl35Pr1meTaMAraTShaza)Shaze)uaad,MaBdPrhmeseqUence

was det er ng§ ned (TakarQy:Fﬁﬁ%l)r%Pgsﬁgﬁd”“Shﬁ%hgef%gﬂgﬁgge L0 gggsmépgdon

directions. cont arn gené enco
"b1" or "b2" |thﬁPéﬁlﬁﬁénnghgfnhghaqtzéa aegibnd¢ Ln both dhaeatiensi.on

"b" was replaced wasrgasigaahed aghgg SIRYIakk DE&c
hATR5Lv?2/ CVI DEC, respecther S con@ﬁ%@ Eg?.égyée ueﬁggngn erﬁlon

correspondi ng anPho 8&i 42" 1in ?EQGBnEEe ?R?h@fhhﬁﬁﬁﬂiéGdLaéhabﬁdveLS|on

"bl" contai ned chain Vﬁrshaﬁﬁrﬂ"hﬁ385h§?166§3DﬁgéaﬂdsibﬁaﬁéﬁnﬁsaC|d
sequence

nucl eot i de’ sequgégéggﬁégpﬁg éEF?égsgﬁgfﬁatgﬁfﬁg%é%%d reSpecgé&ﬁiQZe %Pgt%g

humani zed L chainucieptiide Sbg@uenoat andetlhhe correspphdsngdahdi&sSagha/ CVI DEC
and the am no agkd,gRaee e hum95%¥gast09P%Pg"V3£§13H0mglh §E€%#E%§O

108 and 1009. th truciion of € expression vec
humani zed anti bé@yplasmid ATR@LYbiﬁBIﬂﬁﬁl@ﬁdothﬁuﬁmthededcaaqueade

chimeric L of ver51on GBQ"nare shown 1nT§§Qpi§S$%dh£@€R§ﬁ§ %§7r

contalmr¥%a.H chahn glon was di gested w
cDNA 25 f r agfkf eBFlgﬁesﬁBHﬁ Feedngy EhﬁlﬁOQI?%BPBQlQ&saWéE@véﬁéG

and introduced seqabAEBSHESKR4Ph(mahitdBel) cRaenRavedsPyn b2~ dbaestihad
&EQFRgQQSES?F $HgBﬁ%g@ﬁggﬂéhggggb§§86f8EéOand the $f§g1gc¥ ng&uexgéh
of version "b2" are shown in SEQ ID NO: 108 and 109.
(3) Construction of the expression vector of
20 humanized antibody
(1) Combination of humanized H chain ad chimeric L
chain _
The plasmid hATR5Hva/CVIDEC containing a H chain Vv
region was digested with NheIl and SalI, and a cDNA

25 fragment of the humanized H chain V region was recovered
and introduced to chATR5/N5KG4P (SalI/Nhel) prepared by
digesting chATR5/N5KG4P, a chATR-5 antibody expression
plasmid vector, with NheI and SallI. The plasmid thus
generated was designated as hHva-chLv/NSKG4P.

30 The plasmid hATRS5HVL/CVIDEC containing a H chain V
region was digested with NheI and SalI, and a cDNA
fragment of the humanized H chain V region was recovered
and introduced to chATR5/N5KG4P (SalI/Nhel) prepared by
digesting chATR5/N5KG4P, a chATR-5 antibody expression

35 plasmid vector, with NheI and SalI. The plasmid thus
generated was designated as hHvb-chLv/N5KG4P.

The plasmids hATRS5Hvc/CVIDEC, hATRS5Hvd/CVIDEC, and



generated was designated as hHva-chLv/ NSK&AAP. 30 The plasm d
hATR5Hvb/ CVI DEC containing a H chain V regi on was di gested with Nhel
and Sall, and a cDNA fragnent of the humani zed H chain V regi on was
recovered and introduced to chATR5/ No&&AP (Sal 1/ Nnel) prepared by

di gesting chATR5/ NSKAP, a chATR-5 anti body expression 35 pl asm d
vector, w th Nhel Sall. _The plasmd thus ener at ed was

desi gnat ed as hle—‘!\h}gp{,kﬂi )I@%@flg containing arjk Ghaddm Vo< 99 MARYECYI DEC,

EATFBFNd;CVIDECdﬂgEtted with Nhﬁ$ and Sall, and cDNA fra%?entéyﬁf the .
ATR5Hve/ CVI DEC a.H.chajn V {£gi on were |geste t el
and Sal |, and c%@a%ﬁd;% h(?flq%l nQMﬁanl%&P‘ﬁQr@rﬁja "'x/?(-er\I
recovered and i rttq GhERD /NSKG4 R qsdiA’V&BVel‘laK(ﬁd:I%;(a‘i‘cﬁd /Hyheiﬁgdytﬁn‘ﬁg ed by

di gesting g5 5§gﬁg}y3 L reSS|on | asmnd

vector, with Nhel an al Thé p asrnclT:'5 Qlﬂ%é§/ %?S on 51&§%%é1

desi gnat ed as hFKRSEGHLY MEIRGNRe Th|and. ERLY. NSIEMDplasmldsan:dms generated

hHve- chLv/ NSKARiere designatel@LIasE ¢hiANRRY CHHILC §§H..
hATR5Hvh/ CVI DEC 10 coéﬁal ﬂ a H chalnae r?ﬁ?on wer e (iﬁﬂg Q&%ﬂ1 Nhel

and Sal |, Fof the humani zed H chain V regi on

were recover ed and H'l:tHeO(iﬂﬂafsdutds HPARBAVIEYCHDEC and hRalRsHVN OV IDERPar ed

vector wilh nncoeiieds = B EHALR Y seqioh Fan o bhenses o6 Yoabe! and
desi gnat ed as hH\ﬁflI, and cOMNAy /EXBGEAR tan e fh hhle- Mmh\a/riﬁlﬁé@llﬁ chain v The
pl asm ds hATR5 Phfe I nt ai chain V
regi on were dlkgt%faﬁvmt f%g%ﬁ&%@%?@@ gﬁé SE%FOdgﬁng q#%%ﬁ%ﬁﬁs GHE t he
humani zed H chaM§a&RﬂNhel)r@gemmrw@r@yr@a@wsmgmgammmmmﬂﬁmﬂmgaw,t@ chATR-

ChATRS/ N6KAP 5 anti®ddy N&@rbs@rl%aﬁ%sgﬁ\?gér%%?tdf\}ﬁgpﬁ. TR/ gﬁgo’SaElI

ChATR- 5 anti bqdy éxpression plasm

The pl asnids thJ? éﬁé¥§F€§ @@@ﬁﬁﬁé@édW&§ehﬁﬁ519nated @ﬁLhﬁN@KGﬂP and
hHvj - chLv/ N5KG4|EhI.215’N5KG4P antheHvhas ks NsAERPHb1/ CVI DEC and
hATR5Hvd1/ CVI DEC

h d d h
hel and Sal 1, Th BLSRR P TAE Var St e SRR PEC

contalnlng a H chain V region were digested with NheI and
SalI, and cDNA fragments of the humanized H chain V

20 region were recovered and introduced to chATRS5/NS5KG4P
(SalI/Nhel) prepared by digesting chATR5/N5KG4P, a chATR-
5 antibody expression plasmid vector, with NheI and SalI.
The plasmids thus generated were designated as hHvi-
CchLv/N5KG4P and hHvj-chLv/NS5KG4P.

25 The plasmids hATR5Hb1/CVIDEC and hATR5Hvdl/CVIDEC
containing a H chain V region were digested with NheI and
SalI, and cDNA fragments of the humanized H chain V
region were recovered and introduced to cChATR5/N5KG4P
(Sall/NheI) prepared by digesting chATR5/N5KG4P, a chATR-

30 5 antibody expression plasmid vector, with NheI and SallI.
The plasmids thus generated were designated as hHvbl-
chLv/N5KG4P and hHvdl-chLv/NSKG4P.

(ii) Combination of humanized L chain ad chimeric H
chain

35 Using an antibody expression vector N5KG4P, it was
combined with a chimeric H chain and was expressed, and
the humanized L chain was evaluated.



regi on were recovered and introduced to chATR5/ NSKAP (Sal I'/ Nhel)
prepared by digesting chATR5/ NsK&AAP, a chATR- 30 5 anti body expression

pl asm d vector, with Nhel and Sall. The plasm ds thus generated were
desi gnat ed as hHvbl- chLv/ NoKGAP and BBvel - chLv/ NSKAAP.

(i1) Conbination of humanized L chain ad chineric H chain
35 Usi ng an anti body expression vector NSK&AP, it  was

combined with a chi met?e PLEHETFS MRl 2AGF HECd, hAFRPLVD/CVEIBRC hunani zed
The bl asm ds hATRSLY ol (V1 DEC. BATHEL vb e B DEC, and BATRSLyD? AyTDRC

e plasnds a v s s e :
hATR5Lvb1/ CVI DEd’!Qé%%aAh%ﬁ‘%e&b% ,|‘“IE$E% restriqiln FRREIRSY Wﬁ# t heakara
restriction enzy$imsz®yland (Spkar frfakara Shuze) and Bt | fddakas ah&iegp) at
37[err]C fagr 2- . | | O | xt.ure was_separ at ed. by
agar ose gel Srlbé(;r&ei ?Sop o1 eﬂs?’gt%%?ﬁ%g% ?@%%?e‘g%’&ﬁ%’e%s%ﬁ? gar ose
(FMC Bi oPr oduct s§legirPrpimer e osing ra pb. Faveng tbiingieve GTAMyds@ng
DNA f ragment s weymuesi S@kbaddtes AOMREChe agaiddd RE MBS g ATt athuL th

phenol and chloroform and 10 after ragne wer e preciplfated
with ethanol, £06 T elPRE A SNt § (epe excised. Theagproseg| | |

DNA fragnent condripsigrée @efieacted wRiEQshidkbl hthd WIBWHESEm L Sh@i n V

regi on of .each o t e versions and the hATR5Hv/ NbKAP digested with
Gol) O1s” 18500 DhfveT e IR SRS, TaRe Roed dma (A K14 L hanoL

(Takara Shuzo) byheratregdidsdBied riCF¥Or 1 hour accordi ng to the
i nstructions attache | 1+ The ligation m xture was added
to 100 [err]l of E. cp}fél) égﬁ-@%]bdn&rﬁ)reat%ﬁnqceqq%?ﬂlﬁb%n fheJ®hd was
i ncubat ed for 20@nCoPMNGrthe e marnezethd: farailn i megiat o2[eac] @f Then,

300 [err] tillsd Nferd s SUTRA NG, BUOE MPARIASNE) MBS PUI, sp1y

thereto, incubated at 37[err]C for our, a _ ]
pl ated onifhe LERGPRFLIediif difatrdiptaiow the DN drigahitomtk 37 [wer]T to

obtain an E. col {TdkansfSHUE by Xreacting at€l ¢ T@NSSOr B f“?c&ﬂl d
over ni ght at 37[errJC I n 50 m. or qSOO m of the LBAurre I um &aif\H from
the cell to the instructions attached to the kit.

The ligation mixture was added to 100 ul of E. coli
JM109 competent cells (Nippongene) and was incubated for
20 30 minutes on ice and for 1 minute at 42°C. Then, 300 ul

of the Hi-Competence Broth (Nippongene) was added
thereto, incubated at 37°C for 1 hour, and then the E.
coli was plated on the LBA agar medium and incubated
overnight at 37°C to obtain an E. coli transformant.

25 The transformant was cultured overnight at 37°C in
250 ml or 500 ml of the LBA medium, and from the cell
fractions, plasmid DNA was prepared using the Plasmid
Maxi Kit (QIAGEN). The plasmids in which a gene encoding
the chimeric H chain and humanized L chain was introduced

30 were designated as chHv-hLva/N5KG4P, chHv-hLvb/N5KG4P,
ChHv-~-hLvc/NS5KG4P, chHv-hLvbl/N5KG4P, and chHv-
hLvb2/N5KG4P.

(iii) Combination of humanized H chain and humanized
L chain
35 The plasmid hATR5Hva/CVIDEC containing a H chain Vv

region was digested with NheI and SalI, and a cDNA



fractions, plasm d DNA was prepared using the Plasmd Maxi Kit

(QAGEN) . The plasm ds in which a gene encoding the chinmeric H chain
and humani zed L chain was introduced 30 wer e desi gnated as

chHv- hLva/ N5SKG4P, chHv- hLvb/ NSKAAP, -cB6lv-hLvc/ N6KGAP,

chHv- hLvbl / NSK&&P, and chHv- hLvb2/ NSKHAP. (i) _
Combi nati on of humani zed H chain and hunmani zed L chain 35

The pl asni d hATRIAEIERR HC tdehtaimdnigesd H chaim W region sisorreseyered
di gested with Nheld &H{tx‘iﬁidcecﬁ% %IMSKG4P (SalI/NheI) prepared by

- 86 - agnment of the ni z H chai n V regi on was recovered
and i ntroduced tC{)lq%_ 1§;n’$¥ g’il)var{ %alnln‘-ﬂltﬁ@st‘i%

pl asmi d chHv- hL\&dqﬂ@mD C(ﬂ)rmmanmd bﬂ‘K;-BNéntlbodySled:gfalfiFl aieﬁ]sirm{li-@dd
ATR-5 anti hody | ! an a e asm
t hus genergt ed lwfé}?ﬁhe‘&eda%ao%a aIed ahehﬁ\vﬁ%sﬁ'l_l gherated w as’ The
pl asmi ds hATRSHﬂﬁS}ﬂﬂﬁﬂeduﬂfIhﬁﬂﬁ&ﬁﬁ@kQWﬁmE@P contalnlng a Hchain V

region were dlgeStfﬂiTMé'bﬂﬂgﬂlég“iATRSHvﬁiﬁﬁly5&2%gﬁfﬁ#§%§§%ﬁ§?ﬁﬁ?d§b the

humani zed H chain V 10 on were recovere _ _
hLva/ NSK&AAP Cont(aéﬂliqg\lr?e%) Predpared giom yes 6g gsisaed widhHheI and

hLva/ NSKGAP contgai i NG rich & DNANA reReanee o2f th%%hé%qzed B cl"{]é-g.% § anti body
L chain VS sion "a". with Nhel and Saj l The pl asn1 ds thus %enerated

were desi §Rat ed ZRIIAR, Bre s recaygredhmrds pis@dnaee oy

The pl asnids hAnwmﬂE@répeW@i @an@n(ﬂ)lasmld MﬁREJWe/ CvI DEC
containing a H ted with Nh and Sal |, and

cDNA fragments o ﬁ%ﬁéi (a%ﬁgﬁﬁiﬁﬁﬁ ﬁhfhggﬁ SEEY ST hFEE@GéW@H and
i ntroduced 20 A'be-%lgm/mm CBalily Meeis) opr ¢pdr ed thy Nhiege smidngaplzasm d

chhv- hLvb/ NSKGARpe0 Eﬁéﬂ'ﬁ%1ﬁm%sﬁg%%e?%ﬂgﬁn%%r%fdgsﬁﬁna$%@a ' G AIR S

ant i body L chai n version e prasm ds thus
gener at edlfere dEaABREEEPagnd hHvCTRY A NSBONEKGAP, hHvd- hLvb/ NSK&4P, and

hHve- hLvb/ NSKGAP. 25 The glasm-ﬂél% m@m/&ﬁ%wf he¥RBEGq /0TRR 9/ DEC,

hATR5Hvh/ contai ning a hai n region were
and hATR Hv CVIDEC cont%lnlng a H chalngv region were

digested with NheI and SalI, and cDNA fragments of the
humanized H chain V region were recovered and introduced
20 to hLvb/N5KG4P (SalI/Nhel) prepared by digesting plasmid
chHv-hLvb/N5KG4P containing the cDNA sequence of
humanized ATR-5 antibody L chain version "b" with NheI
and SalI. The plasmids thus generated were designated as
hHvb-hLvb/N5KG4P, hHvd-hLvb/N5KG4P, and hHve-hLvb/NS5KG4P.
25 The plasmids hATR5HvE/CVIDEC, hATR5Hvg/CVIDEC, and
hATR5HVh/CVIDEC containing a H chain V region were
digested with NheI and Sall, and cDNA fragments of the
humanized H chain V region were recovered and introduced
to hLvb/N5KG4P (Sall/Nhel) prepared by digesting plasmid
30 chHv-hLvb/N5KG4P containing the cDNA sequence of
humanized ATR-5 antibody L chain version "b" with NheI
and SalI. The plasmids thus generated were designated as
hHvE-hLvb/N5KG4P, hHvg-hLvb/NS5KG4P, and hHvh-hLvb/N5KG4P.
The plasmids hATR5HVi/CVIDEC and hATR5HvJ/CVIDEC
35 containing a H chain V region were digested with NheI and
SalI, and cDNA fragments of the humanized H chain Vv
region were recovered and introduced to hLvb/N5KG4P



digested with Nhel and Sall, and cDNA fragnments of the humani zed H

chain V region were recovered and introduced to hLvb/ NSKAP o
(Sal 1/ Nhel) prepared by digesting plasnmd 30 chFN-hva{NSKGAP_conta[nlng
t he cDNA sequence of hunani zed ATR-5 &ht+body L chain version "b

wi t h Nhel and Sall. The plasm ds thus generated were de5|gnatedTﬁs
hHvf - hLvb/ NSKAPR, - h vb/N5KG4P nd hHvh- hLvb/ NSKHAP. e

pl asmi ds hATRS S dn@rﬁR?§§ﬁv;WC99§E€t§§g plasaas §h8y-a H chain V

region were dugéswmdN&mn4HNmemtandlng theSaba seduenté bragmmiing zeld t he
humani zed H chalfygY s antigdody 2N WRLR @g@g{ggedban%ig§;&%%&0%%dt%all
hLvb/ NSKG4P | L7 '
(Sal I/ Nnel) pr efFaee®lgpndidge $husg gpnesaitedc Welre designaltiedb/alss KBAR -

cont ai ni ngst he GNA ABHEARCaNAM Hby ﬂi%%?NSKG4P ATR-5 antibody L chain
version "b" with Nhel and anl ik plasni ds thus generated were

desi gnated as hhvi- THe P ﬁE@BﬁﬁSKé@ﬁsﬁﬁé1HQVFDHEVEPNSRGER5HVd1/CVIDEC The

pl asmi ds hATRSHwhmkGVhQE@ ang hﬁEBﬁHVd¥é§YbQE§ere dlgﬁAQE@'WlQﬂ #hidrC %Hn v
region were dig an ragnents of t

d with
humani zed H chai”f H@’ and cpgglgﬁaﬂ@F§t§e85v§P§dh&W&“FﬁFFo&u@@élPoV
hLvb/ NSKAP 10 regisal kiehec rpcprvepatednty iditgeduiced Rbanmys /aBRe1p

P01 NN, one La s, §RU,SERUBD" S Sho LRt e i 2 ont D00

L chain version gener at ed
wer e de5|gnatedhé§bHN63G4P contalibibgNEKE4PDHAd skiudhckl v/ NOKGARzel5

The pl asni ds hA b3/ nd, QA LEVL n a H
chalﬁ V region %E?E%d§ng§£E§9 ? @h%ﬁER§Q¥g§oﬁV b= wﬁFh Nh§9 Eﬁg %glﬁents
of the hunani zed™A @H&ﬁﬂlﬁs thus Eé@?éﬁtﬁér@erécdﬂéﬁgda&ﬁd aﬁthﬂdbded to

hLvb/ NSK&P hva$@BkbNbehhdphﬁpa&eﬁLbB/QSQéib'ng plasn1d chHv- 20
hLvb/ N5K cont ai ni t sgg ATR-5 anti body
L chain G§55|on "p" P%ﬁéﬂlgﬁd gﬁpHVb3/CVI?ﬁ€ Epésﬁﬁag5ﬁﬁé§/§¥ﬁéﬁ§ted

wer e deS|gnatedcaathHmhﬁg a H cthnbVN55§48nawdrbHMQ ebkel/ YK RheI and
e 25 S, DATESAN) QYRR A" EhE Rutadtcea 6°EEL'S:

region were recovered and introduced to hLvb/NS5KG4P
(SalI/Nhel) prepared by digesting plasmid chHv-

20 hLvb/N5KG4P containing the cDNA sequence of humanized
ATR-5 antibody L chain version "b" with NheI and SalI.
The plasmids thus generated were designated as hHvb3-
hLvb/N5KG4P and hHvd3-hLvb/N5KG4P.

The plasmid hATRS5HvVb/CVIDEC containing a H chain V

25 region was digested with NheI and SalI, and a cDNA
fragment of the humanized H chain V region was recovered
and introduced to hLvbl/N5KG4P (SalI/NheI) and
hLvb2/N5KG4P (Sall/NheI) prepared by digesting plasmids
chHv-hLvb1/N5KG4P and chHv-hLvb2/N5KG4P containing the

30 CDNA sequence of humanized ATR-5 antibody L chain
versions "bl" and "b2" with NheI and SalI. The plasmids
thus generated were designated as hHvb-hLvbl/N5KG4P and
hHvb-~hLvb2 /N5KG4P.

The plasmid hATR5Hvi/CVIDEC containing a H chain Vv

35 region was digested with NheI and SalI, and a cDNA
fragment of the humanized H chain V region was recovered
and introduced to hLvbl/N5KG4P (SalI/NheI) and



fragment of the humani.zed H chain V regi on was recovered and

I ntroduced to hLvbl/ NSK&AP (Sal |/ Nhel) and hLvb2/ NSKGAP (Sal 1/ Nhel)
prepared by digesting plasm ds chhv- hLvbl / N5SK&AP and

chHv- hLvb2/ NSK&AP cont ai ning the 30 cDNA&eguence of humani zed ATR-5
anti body L chain versions "bl" and "b2" with Nhel and Sall. The

pl asm ds t hus generated were designated as,Z hHvb-hLvbl./ N5K a

P
hHvb- hLvb2/ NSKGARVD2/N5KG4P (Seid /pihedny #USRARSAy PYCHSEE % H575THCF H
chain V 35 I QUIEVL RS 10iNge42d ad e niveh1ahd /eG4 rardrt aiithg the
fragnent of the qr)laté\{rgam zed I-Cl‘(eggqafl/n V rgelgzif%g MRS o eg! Vi%ro%%i( L chaiq'xnd

i ntroduced to hL

- 88 - hiads2/oMEK 4R ' Sald /"d9el wifrhe phredd dnd daddst | 1MhepIpdasmdsls
chhv- hLvbl LNSKAAR. and. _chhv- hlL : tad nj e ;ﬁg}ﬁ %,Lbence
of humani zéd A%@asarﬁ%rbeoraaytﬁ_&lgﬁgé‘{\éﬁ%&%\r}ee?fsi%osnnglwg'fh%’r?dl/' " vl\ft Nhel
and Sal|l. The pitasimhisviR /NSKRGAR. gener ated were desi gnated as

hHvi - hLvbl / NsSKGAP and | o4 ) (4) Transfection
! 4) T d laép%\é%ﬁ%%n ells | ST &
into COS-7 cells (4) Tra n'ocrt{iller to eva uatecth.e activity of binding to

t he anti gen andhedel ita myaldats thheordfikhz &f Mirldbdg taghe

the above anti boghyt Wsn tdRD AN a1 BXIHE R it °&F humanizeédldseibody,
The constructed ex '

ression plasnjd vector was transduced i .fIS—?
cel I's by éPectr ot RARVFE L%ff)fr%qra% was trangientgy seé?p‘ﬁ‘?sstercﬁrferhtﬁ% 0 Rad).
Fifty [err]g or @81]l€rr]g of 15 the plasm d was added to 0.78 m of
COS-7 cells suspende 1.,n. PBS at ell. i 10[ err]
cells/m, which drh%va%o%% Ij‘uec eecg ?’%’%euéésle%g)wr%%% ‘%Ea%gdr 2 err]F
capacity. transdiiced WOcwiCRA-€E adllhdy elratnoprnd oiPmiusiggn the
tenperature, the.el ectroporated cells e spendeg. i.n 0 di um
(G BCO contai ni%%n%o/é‘ﬂf%ﬁ ’r‘b%ﬁ‘&?%r@m Sﬁ‘acP) 'bosﬁfiln%t%glr%n?r( Cﬁ ,%nd

cul tured usi ng acHé }?m@mia Wi€s added disho 078 IHL coff b3 AT ecali 5é suspertdéd
CJerr] incubator. After . . .
in PBS at a cell concentration of 1 x 10’ cells/ml, which

was subjected to pulses of 1,500 V and 25 uF capacity.

After 10 minutes of the recovery period at room
temperature, the electroporated cells were suspended in a
20 DMEM medium (GIBCO) containing 5% Ultra low IgG fetal
bovine serum (GIBCO), and cultured using a 10 cm culture
dish or 15 cm culture dish-in a 5% CO, incubator. After
culturing for 24 hours, the culture supernatant was
aspirated off, and then a serum-free medium HBCHO (Irvine
25 Scientific) was added. After further culturing for 72
hours or 96 hours, the culture supernatant was collected
and centrifuged to remove cell debris.
(5) Purification of antibody
From the culture supernatant of the COS-7 cells, the
30 antibody was purified using the AffiGel Protein A MAPSII
kit (Bio Rad) or the rProtein A Sepharose Fast Flow
(Pharmacia Biotech). Purification using the AffiGel
Protein A MAPSII kit was carried out according to the
instructions attached to the kit. Purification using the
35 rProtein A Sepharose Fast Flow was carried out as

follows:



culturing for 24 hours, the culture supernatant was aspirated off,
and then a serumfree nedi um HBCHO (Irvine 25 Scientific) was added.
After further culturing for 72 hours or 96 hours, the culture
supernat ant was col | ected and centr+fgged to renove cell debris.

(5) Purification of antibody From the cul ture supernatant of
the COS-7 cells, the 30 anti body was purified using the Affi CGel Proteln
A MAPS| | kit (Ene Rld)oforRuetein d GePhaTGHsh Fiste FRa WamHfilled

(Pharmaci a Bi ot eGlo PWdidGAEdRD ﬂh%.' R e Afefd @Juilibratdtsi oA MAPSI |
kit was carried out according t

0 nstructions a t o .the
kit. PurificatioPliesy e ThrquCd’cléuﬁFelA EE zfsé a&ﬁke% V%esll%

carrled out as was apﬁIhédWEb the equilibrated column, which was then - 89

into a col dm ar?f?stl'Heed c"&’r%é\: rﬁé‘ﬁ?ﬁse%%&t%}g b?/ﬁfolzldo%f@es rauAr#e%qy TBS.

The cul ture supefmedtaidn ofaC@IUtaxkldy 13.5 miwast fof imdl RGL tipd 3.0).

i I'ibrated I 1 -
The adsorbed ant] bdoate Y AdREA-ed B Ehdlie Fo I WS B T

(pH 3.0). Ak @Hiad eOhas neutralized by add| ng 1 5 m of 1 MTris-
HA (pH 8.0). p&YsPah{td M NG44 {Teddd {dmtdwd dicinfed Eiaked | foxs
for 10 t he purlfledya

nti body fraction usjng the ce trQPr%P 30 or 0
100 (ami céf), thehePYehtiehs2hehp %ﬁﬁéo‘fqﬁf"ﬂ%§ entripgrgy S0 or
concentrated to apeutartidom, the solventEﬁ&ﬁﬁﬁép%hcéﬂntdxmgs;n&nﬂ|W&s|on

and activity val uat i on (1) Measurenent of
ant i body concent#%??%%yb?o%if%ﬁFateg toa °¥§J€§§Fﬂeﬁes for neasurement of

ant i body concerkxampba 4vernipilbody eyl i e T
96-wel | ELISA plate (Maxisorp, NING, @84 mobilized by 100 [err]| of
goat anti-human 1gGy anti body (BFrO S CE) 20 prepared t

concentratliSon of 1 [ef})Meksureneert of ant#ﬁﬁﬁﬂI¢Q%§¢%%r%9¥9%rbXOEH;§ﬁ
NaHCO err], 0.02% NaNpgt§h, pPht&s 62or measurement of antibody

concentration were prepared as follows: Each well of a
96-well ELISA plate (Maxisorp, NUNC) was immobilized by

100 ul of goat anti-human IgGy antibody (BIO SOURCE)

20 prepared to a concentration of 1 ug/ml in the

immobilization buffer (0.1 M NaHCO,, 0.02% NaN,, pH 9.6)
(hereinafter referred to as CB). After blocking with 200
ul of the dilution buffer (50 mM Tris-HCl, 1 mM MgCl,,
0.1 M NaCl, 0.05% Tween 20, 0.02% NaN,, 1% bovine serum
25 albumin (BSA), pH 8.1) (hereinafter referred to as DB),
the culture supernatant of the COS-7 cells in which
antibody was expressed or purified antibody were serially
diluted with DB, and then added to each well.
After incubating at room temperature for 1 hour
30 followed by washing with the Dulbecco PBS containing

0.05% Tween 20 (hereinafter referred to as RB), 100 ul of

alkaline phosphatase-conjugated goat anti-human IgGy

antibody (Biosource) which was diluted 1000-fold with DB
was added. After incubating at room temperature for 1
35 hour followed by washing with the RB, SigmalO4



(hereinafter referred to as CB). After blocking with 200 [err]] of
the dilution buffer (50 MM Tris-HO, 1 mM MC [err], 0.1 M Nad ,

0. 05% Tween 20, 0.02% NaN[err], 1% bovi ne serum 25 al bum n (BSA), pH
8.1) (hereinafter referred to as DB), - 90the culture supernatant of the
COS-7 cells in which anti body was expressed or purified antibody were
serially diluted with DB, and then added to each well.

After incubatingpabitrepheryhephosphater IIGMWA) Sissolved | bhetb®y washi ng

with the Dul beCQQbE@&EQ”}B@ff’éf‘Qgso mM Na@C@S%l-BV‘WM%Ql(Zheﬁﬁ' Bagheto 1
referred to as RB) [err]] al 1 ne phosphatase conj gated

goat anti-humanPg§ey was add%ﬁt|%%@th$Fo%%%r%Q§°§@ﬁ%ﬁﬁ WAk ﬁ??ﬁ@%@

1000-fold with Bs measuré\@su ﬂﬁfdthé\fﬂlﬂfrd> Tabat REgdet [(BDO ReAper ahgr e
for 1 35 hour foll owed with t e RB, Sigmal04

90 - 5 benfﬁtm%aéﬁyi%h%%%m%su@my &F SSORGRRtTAtinR, I9G4K

substrate buffe §?€%§1 lusd®. ™ Myd [err], pH 9.8) to 1
ng/ M was added, ang Hﬁgn t he %%d?%ance at 405/ 655 nm was neasured
using the M cropl at el Reatleasyrmpmemadyf ke sactivhey shnebRdingr tehthe

nmeasurenent of concentraghefigeh JGAK (Binding Site) was used.
(2) Measurenent of the act|V|t of binding to the

en
Cel | ELISA plates foFeﬁ%aEBF%ﬁeﬂ}aB?saﬁ??d@%a%VﬁﬁTﬂﬁt 19t anﬁé?%np?éﬁﬁgﬁﬁ as
fol l ows. 10Cel | swegedpyeperbdnas bbalews. Cellsatisédondrechtmanddliddéer

-1). To 60 wells.of a 9 | 0 82
ol 15 were . CarmifaRd: ol lanTas Wi Firell Rekh B0 RRMFuRE ' 561

contai ning 10% et al cboyi Be1eeremp(4E8CO ) xf06° B dallisnwkre a CJerr]
i ncubator to allowthe cells to be attached t hereto. After discarding

the culture |iqépacudatfdwel This wasygalursedd(RRMEL6HPtReddBM err]| PBS.
100 [err]l of PBSntainingonde sbosl Bobanal sershebyseo fergknahtemay in

referred to as PFA/.PBS) was 0 ea nd pl aced on 1ce for
15 a CO, incuba gr to éTiow éh s to be at ac éj

thereto. After discarding the culture liquid, each well
was washed twice with 300 ul PBS. 100 ul of PBS
containing 4% paraformaldehyde (hereinafter referred to
as PFA/PBS) was added to each well, and placed on ice for
20 10 minutes to immobilize the cells.
PFA/PBS was discarded, and each well was washed
twice with 300 ul of PBS, and then blocked with 250 pl of
DB. The culture supernatant or purified antibody was
serially diluted with DB, 100 ul of which was added to
25 each well. After incubating at room temperature for 2

hours followed by washing with RB, 100 pul of alkaline

phosphatase-conjugated goat anti-human IgGy antibody

(BioSource) diluted 1000-fold with DB was added. After
incubating for 1 hour followed by washing with RB, the
30 substrate solution was added, and then absorbance at
405/655 nm was measured using the Microplate Reader (Bio-
Rad).
(3) Measurement of neutralizing activity
The neutralizing activity of mouse antibody,
35 chimeric antibody, and humanized antibody was measured



20 10 mnutes to imobilize the cells. PFA/ PBS was di scar ded,

and each well was washed twce with 300 [err]l of PBS, and then

bl ocked with 250 [err]L of DB. The culture supernatant or purified
ant i body was serially diluted with-DB1 200 [err]l of which was added
to 25 each well. After incubating at roomtenperature for 2 hour s

fol | owed by mashlng with RB, 100 [err]l| of alkaline
phosphat ase- conpig tébegéahlhhtinﬁuﬁﬁhlVgGy ageipsyythe FactproXaar ce)

di luted 1000-fo Qo&hEﬁlgﬁ &@El@@g db AhbiREn placehEEUQéEhGGdfor 1 hour
Yy
fol |l oned by was substrate sol uti on was added, and

t hen absorbancetQFomb°Pla§65P65§hﬁﬁWR8§eﬁe§suP@ﬁhﬁépﬁﬁrtﬁg)WIé?oﬁpate
Reader (Bio-  jngeRad) Thus, 60 ul of(%heN%a§§é§”?@§soéoﬁeaih§hbzsnﬂM
activity The neutralizing activity of nouse anti body, 35

chi meric adti bodwyclangndudrald z&sh pntadosidedistorebE wkedf 1.25 mg/ml with
the inhibiting activity against the Factor Xa- production activity by
human pl acent a- §8rppbgrel S aﬂﬁréﬁbdélQétﬁﬁpr¢ﬁréﬁ§§i¥ldslpBﬁéhﬁPﬁgéPdﬂwa
as an i nd h er, f _the buyffer S ai Qi
Cad 2 and 0.1% %éit) Ewg%sagg‘eh %’%5’9‘ Sl FP 5 f’? Egﬁ pidte 2% Qg? ronborel
S and 10 [err]| telpepprtape doel ¥ ﬂbhutedTantumodﬁch of 3. ﬂMScthai hhman

i ncubated in a 96-well plate at room erature for i g Ten
[err]| each of §aE$9r[érKF&AﬁPSh&ﬁEﬁratorlePécPBF R2¢BePGEBLLBHBRR: or i es)
and 82.5 ng/ M haererl¥Ira FaekgmeVRedekEahyMweResadtel) thetetaddadd

t hereto, and t hen were h %ugatgd at rgon1tenEPrat¥re thou hour .

Ten [err]l of Otgeﬂ HBTR WaSURa4Ed 65 SPOP tREPPEACET6n; o £3 which 50
[err]] of the chronmgem g1Suksbr.at & soTHt ivae wWaded to s@dgedhangdebleion,
absor bance at 405/ 655 nm was determ ned 15 using the Mcropl ate Reader
(Bio Rad). Aftdo mbdch 5§ afl of ther chmomegeenat snbstoateé Bodntivhewas

absorbance at 4%%@%%55%3 the absorbance at 405/655 nm was determined

15 using the Microplate Reader (Bio Rad). After reacting at
room temperature for 1 hour, the absorbance at 405/655 nm
was determined again. The neutralizing activity may be
determined by calculating the residual activity (%) from
each change in absorbance with the hourly absorbance

20 change at no antibody addition as a 100% activity.

The chromogenic substrate solution was prepared by
dissolving the Testzyme chromogenic substrate S-2222
(Chromogenix) according to the attached instructions,
diluting 2-fold with purified water and mixing with a

25 polybrene solution (0.6 mg/ml hexadimethylene bromide,
SIGMA) at 1:1.

(4) Evaluation of activity

(1) Combination of the humanized H chain version "a"

and a chimeric L chain

30 An antibody (a-ch) which is the humanized H chain
version "a" combined with a chimeric L chain was
generated, and was tested for the binding activity to the
antigen by the cell ELISA. The amount bound to the
antigen was found to be decreased at the high

35 concentration (Figure 1). The neutralizing activity



was determ ned again. The neutralizing activity may be determ ned by

calculating the residual activity (% from each change i n absorbance

with the hourly absorbance 20 change at no antibody addition as a 100%

activity. The chronpgeni c substr@2e-sol ution was prepared by

di ssol ving the Testzyme chronpbgeni c substrate S—|2222 ) I(((j:hro'[rﬁgem X]Z 4
according to the attached I nst.ructions, diluting 2-fold w purifie

wat er ang m xi n¢9RIP R Uie antﬁ&%r@n@@olﬂﬁqd&?wnﬁlﬁéﬂ%l%dﬁ%ﬁﬁﬁ ne
br oni de, ALYmpEred khat of to the %)sﬁ\iarleuadrﬂﬂ'dlf cAfitried ity

1) Conbi [ fthh d h S and a
gk?nericlﬂagkgpno ay' nkﬁﬁaAE'c a|n€§e2h# |%ﬁ Loy dfe WRfndRcisle

chain vershmrpédomrﬁmexﬂamﬂdm-&pchfnﬂhec humzhdizedvas chain by FR—b
gener at ed, cand o f [ [ t i oen by
t he cell EEI SA. eéfgj%b 't g%‘uet g:%l%!e{}ﬂ.cn%n%qtbo\éa} )ﬁsee(rzli vr\%?eflc? wc?sta }{0 €
decreased at théif?ﬁfgh"a% exXpresiash tinatGos 7( Fieguise P)Jrlf‘lih?@l,n@ndr al i zi ng
activity evaluated. o - 92 - gg?Lnft ;h?
antigen by FXa producti.on-inhibition was . as conpare at of to
the positive control Grim&qmpination,f; l?@t?yh(déﬁf’é-l?)ed( Fi Gifed m)versiaref or e,
It was decided to peniwnand:mequm@ﬁy¢-mpcgbﬁmhe humani zed H chai n by
FR- 5 huf fling. . The .chi ngric.,antibody, use erein was the one

that was é>8<pr essed i TR ROSY d S5, ?‘é&h g the %u“@\%ﬂ%{]éd chain _
(i) CbnbinaticnveﬁsndnaWannnumhmmdd ofizhn avehdmexic H chain was "a" and a
chimeric H chai %r%:,a&;, %t' %%@éd( Cf%ra)th\@hﬁg.l?xﬁL%ﬁt %%t*l‘%ﬂi%”' 4% tlhe

chain version a chimeric
gener at ed, and vEE-i%eR éd’ ft@re Mﬁélblﬂidlsﬁg adtti wiasy fiomnichéo have el gen by

the cell ELISA Hindwary fQund it 21 RS or hi e@d%%%naiﬂéﬁ Qﬂﬂﬁ to or
hi gher th?g that .of the 15 t?:%?élrlc ant i bod i Fi gure q:) gf ot her

hand, the LG Anfdbedy iFhguE@ailist ﬂ%t&%

compared to t hatne)j‘trtdle.zpnﬁ; talcwd vA@Rt faQla i@litMRhieC antlgenawalsb%ék( lasﬂur e
2). Therefore, 'Joﬁ%g%éga% %%at of the positive control chimeric
antibody (Figure 2). Therefore, it was decided to

perform the version-up of the humanized L chain by FR-

20 shuffling. The chimeric antibody used herein was the one
that was expressed in COS-7 cells, purified, and
evaluated.

(iii) Combination of the humanized H chain version
"a" and the humanized L chain version "a"
25 An antibody (a-a) which is the humanized H chain
version "a" combined with the humanized I chain version
"a" was generated, and was tested for the binding
activity to the antigen by the cell ELISA. The amount
bound to the antigen was found to be decreased in the
30 high concentration side (Figure 3). The neutralizing
activity against the antigen by FXa production-inhibition
was weak as compared to that of the positive control

chimeric antibody (Figure 4). Therefore, it was decided
to perform the version-up of the humanized H chain and L
35 chain by FR-shuffling. The chimeric antibody used herein

was the one that was expressed in C0S-7 cells, purified,
and evaluated.



performthe version-up of the humanized L chain by FR- 20 shuffling.

The chinmeric anti body used herein was the one that was expressed in
COs-7 cells, purified, and eval uat ed. (iii) Conbination of
t he humani zed H chain version - 93 -"a" and the humani zed L
chain version "a" 25 An anti body (a-a) which is the humani zed H
chain version "a" conbined with the hupani zed L chain version

"a" was generated, afdva§ombinagippr ofn&hsi humagized H ghpip veredonge
antigen by the cell EL|SA"bThe"@"9UBhd "dv, Baund taimbeianti gaaiwas found

to be decreased in the 3 h.co ¢entrat on side, (:Figyre 3). The
neutral i zi ng aliit gP? ﬁﬁaln?fc he aﬁbeen B?gFX S

producti on- inhihbspentlvely)wahluhahresthenhamadlnedtHabhatntbebgeskeﬂve

contr ol Chb”%%rglggthg g&egg gHE?fiénﬁ < 583958 wEEQ“@Scﬂ?&%@?@ L

to perforn1the VEersion-up o umani ze a n and
FR-shuffling. Thaishwesei geasribedy asddwhseetasted fOWa§hehb1@dénghat was

expressed in I u nd—ch"

- 93 - CC%CEl%?tgstggxglna??% byhgﬂgugéﬁﬁzﬁggg chain Ser3|ons

"b", "c", and "GXhléﬁ&eé @hbﬁ@ﬂFEGLaéﬁéNﬁtY equal to mhgithedi &8e("b-ch",
‘c-ch”, and "d- %mlmerlc anEQ%Bﬁ?tl&ﬁBY)bWBh@haﬁae"Eh@thG&hhb&QeH ghai n

bj ect ed huf f h L
chal ﬁ%ér%?geneﬁﬁeg? odoliBrobiaging rorivnsiotBaenges 5 aBgoBou 1 %o the
antigen by the adtd dﬂmdﬁAhahd clthe neutra&ﬂubngedcalbumglagaamsmvtmp equal
to that pf t he e%xh'a r‘fo(&lg%?%db%?ﬁ—l%n% t% ggg) J.Q/ec on‘% |b|ted a

g ac

10 slightly % Vi t Igures
ot her hand, the odiemtetralq alnrtgb@dwl watsyaé.g\alsrtsteczulaé in "b—e:rht"l,g@tmdas corrpar ed

to the that of g@ighﬁﬁﬁiggﬁqub "d-g "chlqgrb%rgthbagxcwashqkng%g equig in

"b-ch", and 'y wea version

significahbly mé@%ﬁﬂ-ﬂﬁ@@tﬂWaWeéﬁthéh@ﬁl#EﬁtcoénFP@oG%lmerlc @mitgdosty?) .
Therefore, the g H Ch%b&ef%&%loQ%e humanileda®d ch@’ineled sGhs der ed

the ones of the hunankf H were considered the ones of the humanized H
chain to exhibit a high activity.

(v) Combination of the humanized H chain version "b"

20 and the humanized L chain version "a"

An antibody (b-a) which is the humanized H chain
version "b" subjected to version-up by FR-shuffling
combined with the humanized L chain version "a" was
generated, and was tested for the binding activity to the

25 antigen by the cell ELISA. The amount bound to the
antigen was found to be decreased at the high
concentration (Figure 5). On the other hand, the
neutralizing activity against the antigen was
significantly weak as compared to that of the positive

30 control chimeric antibody (Figure 8). Therefore, "b-a"
and "a-a" were the ones that exhibit a high activity.
The chimeric antibody used herein was the one that was
expressed in C0S-7 cells, purified, and evaluated.

(vi) Combination of the humanized L chain versions

35 "b" and "c", and a chimeric H chain

Antibodies ("ch-b" and "ch-c", respectively) which

are the humanized L chain versions "b" and "c" combined



chain to exhibit a high activity. (v) Conbination of the

humani zed H chain version "b" 20 and the humani zed L chain
version "a" An anti body (b-a) which is the humani zed H chain
version "b" subjected to version-up by FR-s®df£ling conbined with the
humani zed L chain version "a" was generated, and was tested for the

bi ndi ng activit)a1 t he 25 .E”“I4a§ by the cell ELISA The anmount bound
to the At e A 1 HeT8s GFPST ATee i both of them
concentration (hiegur echind @ tagreotthey bfiallalinfgt fa%tlva.ty ItE:UttI}@ ia&itll@edn
activity against_t n n ni ficantl a conpare to
that of the p03|at A]/gr'h%o eqsc&?\qn'?lrzd‘lngcmc Vq‘(? Yait9ed \(Q% &F‘%

Therefore, "b-a"to the Ghuméhacaanﬂmb@dWhQFa@mxemhatamﬂhu@nt aﬂMqﬁefore,

activity. 5 vEIS g;* .rH..c |..%qd h]%%rec;ll (r%sw%s Cta%%l%%e I}%)tr vas
expressed 1n COS-7 cells, pur| eva
Conbi nati on of thy@anirad é@iﬂbqgwamnGWQWQ onMoxBe antibody- derﬂNEdand "e",

and a chineric We&hgidh "b" which ANGNROWER r1db £eed it the amino,
respectively) which are the huymani zed L c ain versions " "
conbi ned acid residue number 1s considered tgybe superiog ﬁp a

chi neri ¢ H chai vesriorngenrer &tned-.,ermd otfofahltquewl@mty Theelch ifmid t 0 have
traI|2|n act ] V|ty

t he bi ndi acti_vi e anti and
agai nst t g ant|\gﬁetnl%eoqéfaluré d'he d“nt I"l"@scﬁﬁhﬁePnce (‘3’@3? EXPEHSEE€% 1
10). Therefore, CHY celdasr $iGdds plmrléméd',c'an\deleaadlmmm as Ia ctmredl date for a

humani zed antitﬁ%?%ﬂuégyanphe%%ﬁ%%f%%&'Q%%ya%%rg%%gé s_us ?b the . Whi ch

is one am no ac de nu
consi dered to b@ofdgdMeocongrol. version "c" in terns of antlgenl city.

The chineric 10 ankiiigdy oA ale s %f“’%*het ﬁa%m%qzteiaah %%L%We%%%% in

CHO cel |l s 4, purified, and eval uated eval uat i on
herei naft&? the antibody wa®'usdd é?etﬁ@manlzedpéspﬁ@#@ yexsdems "b" and
(vii) Conbination of the hweeni zed H chain version 15 "b" and

t he humani zed L chai er.si n " "
Anti bodi es ("b-b" and™H2e leFeép§b?'v8P€) RRicch §F§peCtlve1Y) which are
the humanlzed H chain version "b" combined with the

humanized L chain versions "b" and "c" wereé generated,

20 and tested for the binding activity to the antigen and
the neutralizing activity against the antigen. Both of
them had a slightly lower activity than that of the
chimeric antibody in both the binding activity and the
neutralizing activity (Figures 11 and 12).

25 (viii) Combination of the humanized H chain versions

"b" and "d", and the humanized I chain
version "b"
Antibodies ("b-b" and "d-b", respectively) which are
the humanized H chain subjected to version-up by FR-

30 shuffling combined with the humanized L chain version "b"
were generated, and were tested for the binding activity
to the antigen by the cell ELISA. "d-b" exhibited a
binding activity equal to that of the chimeric antibody,
and "b-b" exhibited a slightly lower binding activity at

35 the high concentration (Figure 13). On the other hand,
the neutralizing activity against the antigen as compared
to that of the positive control chimeric antibody was



t he humani zed H chain version "b" conbined with the humani zed L chain

versions "b" and "c" were generated, 20 and tested for the binding
activity to the antigen and the neutralizing activity against the
antigen. Both of them had a slightly 9wer activity than that of the
chimeric antibody in both the binding activity and the neutralizing
activity (Flgureﬁ iFgrd 1%) 5 . (vi,ii), Conmbination_of the

humani zed H chaift & si¥on® in"¥b-b", and signpfigagtiy wegkd iphé dhifrani zed
L chain (Figure 14)Ver$h@&efbre, it was shéghi kaditesphh- s and

"d-b", respectiyel ich.a .t he_hunmani,zed H, chai n sybj qcted to

versi on-up by Féﬁg%%n Utgﬁ&ﬁfﬁpﬁgaEGﬁB?E@dVﬁF?ﬁophewﬁﬁﬁﬁﬁﬁzeg % ch&i A/

version "b" higheibd ngeémer atedyviagd veesdonest ed for the binding activity

to the antégen by th |1 l; QA h binding.activity
i Qi Coﬁ£1§at18n o? thd hgm5§92%dbﬂ gQﬁ%BIygag on

equal to that of the 'chi'meric ant
slightly | ower binding actﬁVut?ndtaSShlmerhe ki ghadonesdt thei bum@RiigedeL
13). On the other hand, chain {RBeshBHt #@ki zi ng activity against the

antigen as conpared to that of the positive control chimeric antibody
Was Antibodies ("e-ch” and 'egh", respectgypém9|yhpgw in

"b-b", and si gniafriecahiel hunaak zed dehaln versibhguee &dhbihbar @ierea it was
shown tha{o"b b" 2|n .activity,versjon, whereas

"d-b" is a Chﬁ%ﬁﬁlﬁlﬁd H@lgcﬁpgu%b P?P zed5ver¥10n "%lxyeéﬁnblnatlon

of the humani zedeHechied.ver'si-oh" exhibited a bindéhg asdigieki ger ihel
chain and the huyl d h L | .
Ant i bodi es ("e- cﬁﬁqgég @gugl tPeEBgEtlveI9§ %h %%lg ntégngHebHﬁnéﬁlzed L
chai n version " &e-ddnisheeamaunk aflantlbodynexpceEsedawasandryhélhuﬁanlzed
version "b" wer@ng mostgngEﬁEegl Qﬁgh Qébiggtﬁgs %Bged'gﬁgﬁEE'YBBV to

t he antlgen equal to that |ner| anti
"e-b" thel2Anmount s n&HttirBé&?1€Spﬁ§§é§étﬁla§9@éfl§tl the| éntlgen afid "sosh " of

t he bi ndi ng actw&stﬁlgaifhﬁﬁhtﬁ§lgbwea§5%om§5red thetngut bal LRbNgnambk YLt Y
agai nst the anthggn of |f|cantl%élom1as cqonpared to

that of the chi REFFECIY ?Flgﬂbe659 (FFBGFg?QE? ¥heVepofrencipdggdsthat

concl uded that the H chain version "e" combined with L chain version "b"
did not work well.
20 (x) Combination of the humanized H chain versions
"f", "g", and "h", and the humanized L chain
version "b"
Antibodies ("f-b", "g-b", and "h-b", respectively)
which are the humanized H chain versions "f", "g", and
25 "h" combined with the humanized L chain version "b" were
generated. 1In "f-b" and "h-b" antibody, the amount of
antibody expressed was very little. For versions "f" and
"h", antibodies combined with the chimeric L chain were
generated, but were not expressed. "g-b" reached
30 saturation at a low concentration, and exhibited a
binding activity weaker than that of the chimeric
antibody (Figure 17). The neutralizing activity against
the antigen of "g-b"” was significantly weak as compared
to that of the chimeric antibody (Figure 18).
35 (xi) Combination of the humanized H chain versions
"bl" and "dl", and the humanized L chain
version "b"



the H chain version "e" conbined with L chain version "b" did not

work well. 20 (x) Conbination of the humani zed H chain versions
“f*, "g", and "h", and the humani zed L chain _version "b"
Anti bodies ("f-b", "g-b", and "h-b", respecbsvely) which are the
humani zed H chain versions "f", "g", and 25 "h" conbined with the

humani zed L chain version "b" were generated. In "f-b" and "h-Db"

ant i body, the anount Ag¥tibodiesynft'idody é)@gﬂf dsbled Wasraspactivaly) wikgh
versions "f" andire the "Hﬁharﬁrﬁé@@'&l%ﬁpr{mr@?ﬂ)d’! ”bthearﬁth r@(r).l CdmSd

wer e genera.t but, were not expressed. g-b"

saturation at a ‘o c%é?ﬂr?aéﬁztﬁﬁi Iar?dwe%ﬁmse@rh "b" weng gRMRFat@dvity
weaker than thatAlfodthenchim®iioly was eapdduaba (i mﬁye Jlf)thehe For

neutralizigg act,j,v st he anpti.gen of - nlflcantly
weak as co%pare Hddd, 3%1,,6};%’1% ofiesy Cﬂ%‘@’ Cﬂéﬁ rﬁgwl(q:m%gtfﬁgg’ﬁ :
(xi) Combi nat i orgegfendtedwrinrt zfmrd%rni'lzalexpmsne:ms " bl and
"dl", and the hunanlz on . b

A Aot nasin. of phe, hupsilel 1 Ehadn weggigps
are the humani zed H cha| n Vaksi gnd "sB” ,aredld' dite dumEnieed L chaginth t he
humani zed L chain version'Uérgﬁﬁp-qpnerated Al nost no anti body was
expressed_in any of them.  For t hese, antlbodles conbined with a

chinmeric EO%hain wer Pt lbom@esne("é’@eﬂ’" ARd wstdrhiot resnesdsistely) which

(xii) Conbinati Cafre)ft}téﬂaxdmm‘ﬁrﬁelfdi kd hedia Wéﬁl%rﬁls'b3 " and "c}'3b"" cocr)nblrifé’d
and "d3", and the LL.version
Ant i bodi es ("b3 5t r}h “l?“l%e?sge&ha\}éi YRR P wer(,% FNFF IRffeni zed

H chai n versi onSI‘hé33$1m:hd1<j M‘tmr‘dy red the anﬂmgén tdfe s ek L chai P
Vaath vy o SO Muer, enan Ml ME M Enalidrid Sy Siha 15
that of "B3-b" vtdbaﬁ”rm:ﬂn "oy (Vﬁsgmt@hlg.)owerTHé‘lgure I%gut r AHezi ng activity
agai nst the antig8tQf1 iAHhP acMd¥ity against the antigen of "b3-b" was
higher than that of "b-b", but was lower than that of the
chimeric antibody, and "d3-b" and "b-b" remained equal in
activity (Figure 20).
20 (xiii) Combination of the humanized H chain versions
"i" and "j", and a chimeric L chain and the
humanized L chain version "b"
Antibodies ("i-ch" and "j-ch", respectively) which
are the humanized H chain versions "i" and "3j" combined
25 with a chimeric L chain, and antibodies ("i-b" and "j-b",
respectively) combined with the humanized L chain version
"b" were generated, and were tested for the binding
activity to the antigen and the neutralizing activity
against the antigen. The binding activity of any of the
30 antibodies was almost equal to that of the chimeric
antibody (Figures 21 and 22). "i-ch" exhibited the
neutralizing activity higher than that of the chimeric
antibody, and "j-ch" was significantly lower than that of
the chimeric antibody (Figure 23). "i-b" exhibited the
35 neutralizing activity equal to that of the chimeric
antibody, and "j-b" exhibited a significantly weaker
neutralizing activity than that of that of the chimeric



hi gher than that of "b-b", but was |ower than that of the chinmeric

anti body, and "d3-b" and "b-b" remai ned equal in activity (Figure
20). 20 (xiii) Conbination of the humani zed H chain versions

"i" and "j", and a chineric L chain and thé7 - humani zed L
chain version "b" Antibodies ("i-ch" and "j-ch", respectively)
whi ch are the hymani zed H chain versions "i" and "j" conbi ned 25

with a chimeric@ltiRady, (Ehﬁuﬁﬁt?ﬁbdles ("i-b" and "j-b",
respectively) conblneﬁlv@chéhnuhuﬁnzeaeﬂ thahalﬂereisnsn"bl" andb*b2er e

enerated, and were ted he bi pding. . n
gnd t he neutralizing%gé 9?% Pholiés é ghﬁg} tﬁ%dangbﬁ .’T%gsgln ?ﬂéi9§
activity of anbeiChherSOthe aumabmdeésLmahaénnnstSéqual"bb“thad bb2t' he
chimeric g @Bﬁb?ﬂgﬁl&gtﬂuéeéhgﬁ and ﬁzéﬂa ih’ QQ eé@h@kéﬁgdthﬁggg ofa

neutraI|Z|ng activit han t at o] Yy,
"j-ch" was S|gnFPP@aﬁ¥hy FéﬁérthﬁahlﬂﬁaﬂgoPCthlthH@ shenertdggnt PEBAY

(Figure 23). "kobthaxhbki trd EhemdBic aHEMEBéE {rhguaet p¥hly egwakhko that

nd

of the chineric anti body, .and "[-b" exhibited a S|ganhcgntIy weaker
Lty e Lol e neutra iR ng ALELBR CYnaEasRSEnEREnARELABRY "

- 97 - . erhiibadgd( Ehgub&nd4ng act1v1By eqﬁa&vtoThhahuanntned L chain
Ver si ons " t

oeoeor iy, 2@RindEic antibody, KhelaTTehoBIk ErhibiEeR AR SerEVART ¢ e

5 ponblned msﬂhghtdylhegherkkhhalnhatrefgeherahemermotanmﬁbody att hbm
exhi bi ted the bgg@r290ﬁ85h§5%¥1§8 R?Egﬂ?&' 28", quéEFlons bt i3l afykhe

chimeric antibo ure neutralfizin act|V|ty agalnst
the antigen, "chRaplbe CandléihﬁﬁlPédathémbnhaﬁﬁgaa&%bvdVyLeqbéﬂnbobPﬁat of

‘the 10 chimerpg-anki Bagdkrivhi R tRALb2E ﬁéE'Q'EﬁgoﬁBeéchbfhbXty
slightly higher than that of the c¢hineric_antibod he

y at t
concent rat? on (Flguréxfé)com?éPétéﬁ§ °51th§n8umﬁﬁized H c@éﬁnb896§gﬁpdates
of a humani zed antlbody L phabAd BHe humanizkd" Li shadpekeesion tBat it has

a stronger activity. o5, ipogy (FBLLGATPLAREROROk nbNR AUIRDEESY Hrghaim

version "b" combined with the humanized L chain version
"b2" was generated, and was tested for the binding
20 activity to the antigen and the neutralizing activity-
against the antigen. The binding activity was slightly
lower than that of the chimeric antibody (Figure 27).
The neutralizing activity, though slightly higher than
that of "b-b", was lower than that of "i-b" (Figure 28).
25 (xvi) Combination of the humanized H chain version
"i" and, the humanized L chain version "bl" or
np2 "
Antibodies ("i-bl" and "i-b2", respectively) which
are the humanized H chain version "i" combined with the
30 humanized L chain version "bl" or "b2" were generated,
and were tested for the binding activity to the antigen
and the neutralizing activity against the antigen. The
binding activity of "i-b2" was almost equal to that of
the chimeric antibody, and that of "i-bl" was slightly
35 lower than that of chimeric antibody (Figure 29). The
neutralizing activity of "i-bl" and "i-b2" was higher
than that of the chimeric antibody and "i-b", which was



"b" and the humani zed L chain version "b2" An anti body ("b-b2")
which is the humani zed H chain version "b" conbined with the

humani zed L chain version "b2" was generated, and was tested for the
bi ndi ng 20 activity to the antigen and-t%& +eutralizing activity

agai nst the antigen. The binding activity was slightly | ower than
that of the chimeric antibody (Figure 27). The neutralizing activity,
t hough slight |y i ghelequeasing ordexaiof i-b25" > WdsblowdFighae BRat of

"i-b" (Figure 28). 2Example 5. (ngﬁa%@ldﬁanO@H@f celle -prdanic2ed H chain

version "1" and, nanlz chain verS|on_ Qh1" o%
"p2" Anti bodi es ("i - ISR bl ey agatRon of
are the humani zed H chaln versi dms" Hbta&ﬁhyned mnth the 30 humani zed L

chain versgon "bl" or,"\b2 I rat d, an ret d for the

bi ndi ng ac%|V|ty to 6]3 éﬁ?%%riéﬁﬁg% O%datﬁgl%e&ﬁpglﬁga %%%ﬁ Ity agai nst
the antigen. The tnnﬁﬂdwgeécﬁmﬁhty of "i-b2" was alnpst equal to that
of the chineri graRdidedyoe %@Qa%h@%hoEelu‘Q&ne@a%hik'QQ%FMXS%roduE%Mer
than that of chineric antlbody Figure 29). Th neutra

activity of "i-B ngzesha RKYgH&P, i-b.t BAR ﬂh&?)@faphénéﬁbﬁéw'c
antibody and "i expresyich wRhe vectqr was 1ntroduced into CHO cells - 98

' d Fi 30) .
Examl e 5L0Pr opdBRATn B 1B, g sagemgree meditnd ! ©

humani zed ant i body amdasmadewmmuammwb-mmvb/NSKG4P hHvi- hva/NFKGM?, and
activit 5 : h f. e at__stab
y th1JH£54%2 @ % @%@% %lg%ﬁ C ﬁ ﬂ thg rFﬁ%Fl§¥é8Fy

produces CHO er toesta
produce a SAYNS ﬁ@@Iar(tI‘iabﬁ@d}a Shuzo)i abd é,ndelarbzpsi,awhamhl ragy

expression gene e‘ﬁ&ga@tééﬁ%l't'ﬁt rp%%qd alnfd! gh%&?o%&!ms %@dbpﬁg@gh gge! ai med

to a serumfree ned | asm hivb- h
hHvi - hLvbf REKG4EE Wl PreClmlhha»tHE‘@bZ/ NBRGAPNGRErd 2edge3PEESHION gRae

restriction vecRJvry R sSIph rofakaiua i9keZ @hea e ki BeANsZ@dinyhitel Was

n rified.b
extracted with phengl rs%@%a o3 9124 Tyndnd hdehe' Bh18tr; Bio Rad). The

DG44 cells were suspended in PBS at a cell concentration

of 1 x 10’ cells/ml, and to about 0.8 ml of this
20 suspension 10 or 50 ug of the DNA was added, which was

subjected to pulses of 1,500 V and 25 uF capacity.
After 10 minutes of the recovery period at room
temperature, the treated cells were suspended in a CHO-S-
SFMII medium (GIBCO) containing hypoxanthine/thymidine
25 (GIBCO) (hereinafter referred to as HT), which was
inoculated on two 96-well plates (Falcon) at 100 ul/well,
and cultured in a CO, incubator. Eight to nine hours
after the start of culturing, 100 pl/well of the CHO-S-
SFMII medium containing HT and 1 mg/ml GENETICIN (GIBCO)
30 was added to change to 500 ug/ml of the GENETICIN
selection medium, and the cells into which the antibody
gene had been introduced were selected. The medium was
changed with a fresh one once every 3-4 days with 1/2 the

volume. At a time point about 2 weeks after changing to
35 the selection medium, an aliquot of the culture



15 et hanol precipitation. The linearized expression gene vect or
was introduced into the D44 cells using the el ectroporation

i nstrunment (CGene Pul ser; Bio Rad). The DA4 cells were suspended in
PBS at a cell concentration of 1 x 409%®r+¥] cells/m, and to about 0.8
m of this 20 suspension 10 or 50 [err]g of the DNA was added, which
was subjected to pulses of 1,500 V and 25 [err]F capacity.

After 10 m nut eSURCTNRE AN ¥psr Fesovies@daf roBoihe wellt dmpwhdClr & t he

treated cells wsfraezo&m@u&qll FrawehOwss observ8dM4lsmg ?‘émlﬁgeﬁco) The

cont ai ni ng hypoxanth| n1d| er.ein referred to as
1T, whi ch vas UHREHOR & G CoRE Gt SROTE SR 0 (Be SO 100
[err]l/well, supeammch tantt wassd mea sa réd blyr lt hien CulisRo e skirdbledt @baiviee flaaur s

aiter the start AL I ey e e e M O, baydag, & Ao

change to 500 U@ﬂqquﬂlQﬂ Mﬂ@ddGENEHm@uNOdY werselsedecdaedredi um and the

cells into which the N Alen I lect ed.
tirhy scale %QQfH%QtQ%% of %ﬁ%@%%%%d“%nﬁlﬁ%

The nedi um was chan ed wt resh one once ever 1/ 2

t he vol une. AtAéﬁﬁﬁn?H&oPﬁﬂ4aGGG@ élﬂ€§k§eéﬁpéﬁdcﬁ§ngbﬁget6h3$ t he
sel ection nedi uprcducd Itqmomu@ﬂ‘antﬁz%dmalnttlib%d ("b- b" "i b", and "i-b2")

- 99 - er nat.ant recovere ron1the
f avor abl et el | é?f 6%§§$Vé& ko5 G4YS Pgt & 5 %$ l/gottléoﬁ%eﬁpﬁatlon
of anti body eprHﬂmHs}SmMﬂEham@uMMUm31ng a 2stpebldeanbondd eTEETORNIWG)Y, t he

ELI SA descri bed %O\é%l gllrjéat ﬁledlupaeg% r:(hrgg, %gttl gog)ﬁdcgngggghagglgg,s_%%ﬁI%eI | s

havi ng a hi gh pro ion-yiel NErb6 y “Wer
(2) Large scal e Ma@dum oS @nld@rd o cudedradt algedy. The cultusiet sedds

D&A4 cel | |'”esm%ﬁJQﬁ£ﬁE¥f¥% L) E@%bve the g%?qugé %H@ h%ﬁ%”%ﬁﬁ@e@%@ibOdy

("b-b", "i-b", and "i-b2") were culture ew days in a
m /bottl eldf thaith a K}M}$MS§W!D dediunmfuditey.a BylLrepebhédngotthlic, a
(CORING.,  ihs o L, msdoumaugs hanyested and 3,[Lesh G0 SogM

obtained. From the culture supernatant obtained,
antibody was purified by the ConSep LC100 system
(Millipore) connected to the Protein A affinity column
20 (Poros) .
(3) Measurement of antibody concentration by ELISA
ELISA plates for measurement of antibody
concentration were prepared as follows: Each well of a
96-well ELISA plate (Maxisorp, NUNC) was immobilized with
25 100 ul of goat anti-human IgGy antibody (BioSource)
prepared to a concentration of 1 ug/ml with CB. After

blocking with 200 ul of DB, the culture supernatant of

the CHO cells in which antibody had been expressed or the
purified antibody was serially diluted with DB, and added
30 to each well.

After incubating at room temperature for 1 hour and

washing with RB, 100 ul of alkaline

phosphatase-conjugated goat anti-human IgGy antibody

(BioSource) diluted 1000-fold with DB was added. After
35 incubating at room temperature for 1 hour and washing



medi um was added and cul tured again. The cul ture nedi um was
centrifuged to renove the cell debris, and filtered 15 with a 0.22
[err]mor 0.45 [err]mfilter. By repeating this, a total of about 2
L each of the culture supernatant was - 1l@bt-ai ned. Fromthe culture
super nat ant obt ai ned, anti body was purified by the ConSep LC100
system (MI])ipore) connected to the Protein A affinity columm 20

( Por 0s) . with (R, MR utlerhtthe suhstumte cologrtomtwam dndal) Smd
ELI SA pl ates for i ho ncentration re. prepared
as follows: Eac htﬁfﬂfr%ggoga@%%-%ewosﬁﬁ%A ngfa T (%%(ﬁ%%?%?um)%s

i mobi | i zed wi t M¥groplai® Readqy @Figdiadant iAduren dtp@darrd | bodythe

(Bi oSour ce) concentration of 1 Je g it h, CB.

Af t er bl o%i?%ﬁ#\ﬁrﬁg% 2t r{r}troq‘u[%f' {]}%H“aéhé‘iﬁ@ s(.’l[gjber \r,ﬁa]tréjrftn%f
the CHO cebl s i rsiMe clwantudwdly had been expressed or the purified

anti body was serially, diluted with DB _and added 30. . to each well.
After incubating at r%gim}?ee%lﬁeﬂ‘?ﬂte Yo ract Gy aﬂﬁcj) blnéln%va%%iﬂbe with RB,

100 [err]l of alkaline antigerhosphatase-conjugated goat anti-human | gGy

ant i body (Bi 0S )70 d Ut I ] was. added. Af.ter.35
I ncubating at room t%ﬁfaﬁﬁéeﬁf@%%%%fgﬂe&@m%%ﬁgt of aanq"lgen binding
- 100 - Weteh meeraRy [ag rfallsiws he Caibst rugeasd sedng ilomam o latitber;

and 1ohen tderalisid e Atgd0Y Rk Hogas) ,”;%ﬁg‘&r?%é&% hddflated

M cropl ate Reader (Bio Rad). As the standard for measur enent of
concentration, R a8 g qelile ®iltding plate &8 tee)cadds amut of 1 x

(4) Measurenent @qfs hyi ty.af _bjodi Q_the , antigen,

Cel | ELISA pl at e@fggﬁ'%ésu;rgf?@nkggf gg%%}lﬁgﬁ bRRUFA§C medipm, 8°BF§E}3?‘8§ as
follows. Cells us¥d fgfral rgmimep|sedtiar (BXBCO )garfmimame cEy sin) &2 qOATCC

HTB-1), which vefe it al¢hilow the cells to be attached thereto.
15 After discarding the culture liquid, each well was washed
twice with PBS. 100 pl of PFA/PBS was added to each

well, and placed on ice for 10 minutes to immobilize the
cells.

PFA/PBS was discarded, and each well was washed
20 twice with 300 ul of PBS and then blocked with 250 ul of
DB. Based on the above result of measurement, the
purified antibody was serially diluted with DB starting
at 10 ug/ml by a factor of 2, 100 ul of which was added
to each well. After incubating at room temperature for 2
25 hours and washing with RB, 100 ul of alkaline

phosphatase-conjugated goat anti-human IgGy antibody
(BioSource) diluted 1000-fold with DB was added. After
incubating at room temperature for 1 hour and washing
with RB, 100 ul of the substrate solution was added, and

30 then absorbance at 405/655 nm was measured using the
Microplate Reader (Bio-Rad).
(5) Measurement of neutralizing activity against TF

(Factor inhibiting activity against the FXa
production)



onto a 96-well cell culture plate at a cell count of 1 X 10[ err]

cells. This was cultured (RPM 1640 nedi um cont ai ni ng 10% fetal bovine
serum (@ BCO) for one day in a CJerr] i ncubator to allow the cells
to be attached thereto. 15 After discardiaig-+the culture |iquid, each
wel | was washed twice with PBS. 100 [err]l of PFA/ PBS was added to
each wel |, and | aced on ice for 10 mnutes to imobilize the

cell s. FATBS i X RIRINC RN g hiet indhveas Skt o

twice with 300 [lﬁ.frﬂia]rilﬁd RES iuliy Reds bdéécéﬂﬁféd’\"#lh:}?@lé qrﬂﬂlblgélng DB.
Based on the above result_ of. neasyrenent, urified antibody was
serially dilutedSit'H'oB agaisthghe Fac‘%ﬂr ﬁ? [W‘-Uf O\ RGE FHd Yo Yo e

100 [err]l of whulemesl axkteth-derivdd dacdnbw)lastAft errirumBudd Ing at room
terrperatur for 51 . hours and washing with RB, 100 [err]l of al kal i ne

phosphat as - conj AGhi AfLAdh 1MH8K -antTBisy 60 Ml qfpitdsoludder
di luted 1000- fol(dpyg tébr%ﬂﬁ%gﬁ@% cgctleranﬁ 0. lgnggg?thgﬁ QHFEBO% 10

tenperature for hour i ng err
substrate sol ut |Lb1n s ated, Thnprgprel t&@m%ﬂ&onﬂamﬁe tdte 408/idEEIynm was

measur ed using o t e Reader (B )

Measur enment of neu raI s nl\égh acﬁ‘ln\a/}:l %Pteégllr{%t ‘P%_weq"l plate at r(qf)éétor

i nhi biti ng act i vienpeatiurs fide FXeur. The antlbocpr othisctseom)ally

- 101 - luted Q;ltliactt airFor odyct.i.an- tgotol rh% t| Vit

humani zed  ant i bty Verd vEadt i The arﬁﬁl&q t% f?fg’faﬁ"rfst

the Factor Xa pkﬂﬁU&iion actiV|ty by the human placenta derlved
t hronbopl astin, Thronborel S Boehringer AG, as an index. Thus, 60
[err]l of the buffer Ten ul ea(chagfc 244 5n e - mn@aof[a@rttqr af;wd@lmSBSA)

was added to 10 Laborataﬁ.rég)l £lg BY 'Hegd/mr %m%ré\e'Faﬁt 4 ate rﬁ’nu(_}m%f the

ant i body, whi was t'hen 1 ncuba
tenperature for Rfsrﬁﬁ}’rCh ITheeLehiadeady thesredar, and, wexe fum‘qhﬁred-wltbtaﬁqde

buffer stasting Al <k [SiddrdedBe FJPAGCminutes. Ten ul of 0.5 M EDTA

was added to stop the reaction. Fifty ul of the

chromogenic substrate solution was added thereto and the
absorbance at 405/655 nm was determined by the Microplate
Reader (Bio Rad). After reacting at room temperature for
20 30 minutes, the absorbance at 405/655 nm was measured
again. The residual activity (%) was determined from
each change in absorbance with the absorbance change for
30 minutes at no antibody addition as a 100% activity.
The chromogenic substrate solution was prepared by
25 dissolving the Testzyme chromogenic substrate S-2222
(Chromogenix) according to the attached instructions, and
mixing with a polybrene solution (0.6 mg/ml
hexadimethylene bromide, SIGMA) at 1:1.
(6) Measurement of neutralizing activity against TF
30 (inhibiting activity against the FX-binding)

The inhibiting activity against the FX-binding of
humanized antibody was measured using the human placenta-
derived thromboplastin, Thromborel S (Boehringer AG), in
which a complex of TF and Factor VIIa had previously been

35 formed and the inhibiting activity against the FX-binding



of 5. Ten [err]| each of 3.245 [err]g/mM human Factor X (Cel sus
Laboratories) and 82.5 ng/m human Factor Vlila (Enzynme Research) were
added thereto, and were further incubated 15 at roomtenperature for 45
mnutes. Ten [err]l of 0.5 M EDTA - W82 added to stop the reaction.
Fifty [err]l of the chronogeni ¢ substrate sol ution was added thereto
and the absor bance at, 405/ 655 nm was determi ned by the Mcroplate

Reader (Bio Rad)"2SAMSaSYr&es ity &her SGMCEmFér é’trt?tdélcft&PnZ@Cth?d'-Ym%t es,

the absorbance ashéw_@amramml@@w % index. agains , ThQ 1aSidiiahe
activity (%9 was determ ned from each change i n absorbance mnth t he

absor bance chandwfifer (TBS cR@t@iimings SamthEagniti andy0 alitli BEdN wasaaddeds

d 5
i ssolving the Toy N lf GrbgRaiL: ubiEPee & 29819 W BenRbR SR

accordi ng 50 th&tﬂtdrﬁ@h&i‘:tdrnS?lIlIlaCt(iE@xl‘Z?meaIR@search)m Whﬁ.@hV\ﬂwTa@ a1p0| ybrene
solution (0.6 [, xadi 3

(6) I\/Easurerren{r%&glr?ecd’t %elgzellﬁlg % tlz(?’ﬁa & é‘f%ﬁsla%Tlgo?ﬁ‘ t)emperature for 1
(i nhibiting actihgur. agai nst the FX—blndlng) The inhibiting

activity against the FX-bi.ndi.n humani zed ant i body. S neasured
usi ng the human placgg?h L1 of %hﬁePP&é&°Fﬁr8 Bﬁﬁggtwﬁs ?%F&

(Boehri nger AG)’lrfd?lbated athir ey %%@%&%iuQ% Forand hackais Vil q%d 1 of
T 8 hé

previ ously been fornmed an Inhibiting activity aga I'ns

FX- bi ndi ngo 3 245 ug/ml human Factor X (Celsus Lab@%atorlese wagas
measured with the Factor Xa production activity of the TF-FVI | a

conpl ex as an i ridsled PGk wago fuaither dncubpated at popmetepRS adomeaifimg 5
mM Cadl [err] an¢§3MEﬁd¥&® W@%ea@QQchhy wa%oségleﬂ&]Bf@hﬁé&nyﬂgh the

Thronborel S and 10 [err]l of 82.5 n human Factor Vlila (Enzyne
Research), whi chufdfer Startﬂmg'ﬁ@uE&@e@nglabQGawéﬁbtprapd at. r@@m ul of

err of, the anti bod
;grﬁf{g;u&gsfgaé%é phg;ggbwas added to stop tk fLactlon glfty ul of

15 the chromogenic substrate solution was added thereto and
the absorbance at 405/655 nm was determined by the
Microplate Reader (Bio Rad). After reacting at room
temperature for 30 minutes, the absorbance at 405/655 nm
was measured again. The residual activity (%) was

20 determined from each change in absorbance with the
absorbance change for 30 minutes at no antibody addition
as a 100% activity.

The chromogenic substrate solution was prepared by
dissolving the Testzyme chromogenic substrate S§-2222

25 (Chromogenix) according to the attached instructions, and
mixing with a polybrene solution (0.6 mg/ml
hexadimethylene bromide, SIGMA) at 1:1.

(7) Measurement of neutralizing activity against the

inhibiting activity against the (plasma

30 coagulation)

The neutralizing activity against TF (inhibiting
activity against the plasma coagulation) of humanized
antibody was measured using, as an index, prothrombin
time determined using the human placenta-derived

35 thromboplastin, Thromborel S (Boehringer AG). Thus, 100



I ncubated at roomtenperature for 5 mnutes, and 10 [err]l of 10 3. 245
[err]g/mM human Factor X (Cel sus Laboratories) was added and was
further incubated at roomtenperature for 45 m nutes. The anti body
was serially diluted with the buffer 38ar+ing at 200 [err]g/m by a
factor of 2. Ten [err]l| of 0.5 M EDTA was added to stop the
reaction. Fifty [err%l of 15 the chronbgeni c substrate sol uti on was
added thereto andgl of humpe pbagpdaticesm® BDF) 683s npda@ed derte nk ne@mbiet he
M cropl at e Reader erature for

30 minutes, the QBéOrBangglﬁPA%@SV%S%Pﬁ%${¥£ggYmgkf%E%gu?EdV% LPRS The

resi dual aCthlt&oﬁ&énﬂ@étEQns wagt £ag AL dathd O £8E8 gbaggeci poabgor bance
with the absor bance change for 30 m nutes at no anti body addition

as a 100% activi Rgnutes. FiftyThd ehr bmdyanryimlubkremberedbl St thatwaad
Peppar et %) acRERuRBALILNECLRIERIZVER S0TOTROCLE SuBRL" BLospage? 25

(Chronngenlx) ack ording ed T nstructions M Xxirng with
a pol ybrene sol uptaamgoceagylation. Th@x@@a@@lmyiemetbmanwde msaviedat

1: 1. ub{hg N@ﬁéumgf@ﬁ%oﬁcnPyAr@&ﬁﬁéeeeéCfcwﬁa &9 glﬁgn§:ﬁ§A

I nhi biting act|V|ty agal nst_the ﬁ asnme coagul a _
The neutralizing(BRERVEF9Maai RstMai¢akhi biti ng activity against the

pl gsma coagul am) on) OThBUHﬁﬂiB6d§t1 was s%f'léi)PQYdil\@&té&a@ﬂﬂFdTﬁQ[ ng,d as 23

i ndex, prathro et ermi ned ysi uman _pl acenta-deriv

35 thrdﬁﬂoplaE?PHal%hPSnEE?glB%ﬁ(@%%ﬁ?+ £5¥m§efe#%%§ tqo@s BSA-TBS)

- 103 - Eeartingfa Bug@nu@mﬁn&{(éblsi@t&%fws Pweegdehet o a sanpl e
cup, to which 50 [errll of antibody diTuted at various concentrations

was added, and heéaggd tlQV[é%m$cpfom03antlb0dyna@@€$10nFa$ty09§rTTI of
1.25 ”D/”1 ThrOHEQéghasbéQ?ﬁlgéﬂon5act1@£€y'09§éYr@§f@uQIe@?aéégléity was
37[err] C was added_to_star

calculated from each coagulation time at antibody

15 addition based on a standard curve obtained by plotting
the concentration of Thromborel S and the coagulation
time.
The standard curve was created from the various

concentration of Thromborel S and the coagulation time

20 was measured. Fifty pul of BSA-TBS was added to 50 ul of
appropriately diluted Thromborel S, which was heated at
37°C for 3 minutes, 100 ul of human plasma preheated at
37°C was added to start coagulation, and the coagulation
time was determined. Thromborel S was serially diluted

25 with the Hank's buffer (GIBCO) containing 25 mM CaCl,
starting at 6.25 mg/ml by a factor of 2. The Thromborel
S concentration was plotted on the abscissa, and the
coagulation time on the ordinate on a log-log paper,
which was rendered a standard curve.

30 (8) Activity evaluation

' All humanized antibodies, "b-b", "i-b", and "i-b2"

had an activity equal to or greater than that of the
chimeric antibody (Figure 31). For inhibiting activity
against FXa production, inhibiting activity FX-binding,

35 and inhibiting activity against plasma coagulation as



pl asma coagul ati on. The coagul ation ti ne was neasured usi ng the

Anmel ung KC- 10A connected to the Anelung CR A (both fromM C

Medi cal ) . The anti body was serially diluted with TBS 10
containing 0.1% BSA (hereinafter referred tl®das BSA- TBS) starting at
80 [err]g/m by a factor of 2. Wth the coagul ation tine of no

anti body addition as 100% TF pl asnma coagulatlon activity, the

resi dual TF act Wgltly e humanlé@ldc@né'-tlé’é’dﬁ-le@m SR "goddalati G i"HebR"
anti body 15 addi tEnoRRESAE yOR R a3t dkdrd ng'éra\t‘érOb;h@antﬂlaQYdI' @hlel Ng

t he concentration .of Thromharel t he coagul.ati on
The standard curVemeddS chgﬁaﬁdﬁﬁoﬁP%héhfaﬁF ity Wasc&ﬁc@n@F&ﬁ%ﬁ?%ﬂg
Thronmborel S ancrdesr cdadpd"ati oi-bi"me 2®-b" w@&gmnasumad 33Fi fangd [3dnr.] | of

BSA- TES v added toégm[;qr?r I F%ggtlc fgpllgr&% Hg@er%tgetqoghw&er el s,
whi ch was heated at

pl asma preheated at

coagul ation ti 58 AS Gl ANped ofT%%mawtql e%—%%i%rd'yalxjeﬁcq:' ot ed 25
with the Hank's buffer (G BCO containin [err starting at
6.25 mg/ M by a%aa?ctC@rrr&fedz O“FhélsFﬁ‘tgo R, Thesr@@ ti G okesn

pl Fttefl on the aksriisswbididddon a sen@%&g'é'hdtp ord wm&ntwée a@rdibde on
a | og-1og

h t andar d
ot 00y AP cniva, coun UL R KRR 3SR U ey (9

"Lsz"_ t_BadnaagfmﬂruﬂmyFE@Eabemméde ?msa&a@gbma?tthaalaﬂ was usegx
chinmeric antibo : . i Qi a | agai a
production, inhibiting act] tyagg gghd%nlh%%g &&J§ Sﬁare aﬁi%%rgé%iV|ty

agai nst pl asma @@@@@qﬁraﬁ1QQ§ were used as analytes. From the - 104 -
vel I, the hU”an@@ﬁ%d¥§féﬁm$ﬂ%§lné@'bkaneklg ga%%%etbr@z(dlSSOClQQQO%n

act|V|ty equal to or dgreater than t chinmeric anti body, and
the activiPy wadade £FUSLARES ﬁ&lssr anér@@Pdlmsbfate>com558n$9'$a§5)
(Figures 32, 33wead cd)lculared. For RiadRlie Gnalkisiet,i Q'e%'é%leh%les wald
I nteraction of TF r}d anti-TF nt| usi n% .Bl ACORE
ade to "Kinetic analysis of monoclona ody- igen
interactions with a new biosensor based analytical
system" (Karlsson, R. et al., (1991) J. Immunol. Methods
20 145: 229-240).
(1) Immobilization of Protein G to the sensor chip
Protein G (ZYMED) is immobilized to the censor chip
CM5 (BIACORE).
As the running buffer the HBS-EP buffer (0.01 M
25 HEPES, pH 7.4, 0.15 M NaCl, 3 mM EDTA, 0.005% polysorbate

20 (v/v)) (BIACORE) was used, and the flow rate was 5
ul/min. The carboxyl groups of carboxymethyl dextran on
the sensor chip CM5 were activated by the injection of
0.05 M N-hydroxysuccinimide (NHS) / 0.2 M N-ethyl-N'-(3-
30 dimetylaminopropyl)-carbodiimide hydrochloride (EDC).
Subsequently, 10 pl Of 50 ug/ml Protein G was injected,

and this was repeated for three times for immobilization.
Protein G was prepared by dissolving in 10 mM Tris-HCl
buffer (pH 7.5) to a concentration of 10 mg/ml, and

35 diluting to 50 pug/ml with 10 mM sodium acetate buffer (pH

4.0). Further 100 pl of 1.0 M ethanolamine-hydrochloride



Kinetic analysis of the antigen-antibody reaction was carried out
usi ng Bl ACORE. The reconbinant Protein G was i mobilized on a sensor
chip, to which the antibody 10 was coupled. The purified reconbinant TF
(a soluble TF in which the FLAG peptid¥ was tagged at 1-219) was used
as the antigen, and the sol ubI e TF prepared at various concentrations
were used as anaL%$e§. £r0n1 sensor gram obt ai ned, kinetic

1

parameters (diss W3S ln}%ﬁteeq:o"?%t%]rﬂ Keh& £XCaRe b"‘r‘r’f"eﬁ‘f‘@ ?reﬁ‘é’s
constants kass) To thi¥ejeré&alciddted 141 ‘ii)f“g{/'f b@rlﬁéycsu?e ~Hyd

made to "Kinetic anal ysis of nonocl onal anti ant i I nt erac |ons

wWith a new bi osemsid hafetr afpt y2iTpland 10 Sy $£n0 (rﬂéﬁrﬁﬁmfbhl%rm #did
(1991) J. I rmmuno] . N@thq%? 20 145: 229-240). (1)
| nobi | i zati on of° PO ¥ & AU 1FRV akaRiohy &aund substancesy otBi n G (ZYMED)

is imobiliszed t@idg £hi

running buffer the HBS-E bufferﬂ%ro eoac%%v& %% JI—I|IJ7GCt”§ 1]506‘%[]1\!2%
3 nM EDTA, 0. 00523 pf mamx%ec_l anti-2IF (adtﬂ')boc'(yBI\AimE)n waisbArsed,t arek t he
flowrate was 5 conflr,{ég rﬂl.u %q(p@d RAXWo Lﬂ,{d)ups of carboxynet hyl

dextran on t he sensor were actl ed by the injection of
0.05 M N hydr oxysucci t hi %Rﬁ%#@%ﬁlanpﬁznmm¢hﬂkﬁaedu antgi-T30 antibody and
di met yl am nopropyl ) - cartxnhmgn(hq-hydrochlorrde (EEKD Subsequent |y,
10 [err]l 50[err] Fotern G was .i hjecte andthrs was

repeated for three t| ol igh dihe FLAG PePtPrdtﬂé} &eps e ed
by di ssolving i rtcio:hm/ICFrﬂe;crdﬂﬁial of tl'twfa‘nernd pit i Peduent < aneary ratd on of

10 mg/ M, and 3 50 [err sqQdi.um acet at e
buffer (pH Sexpf‘%éég Flurt(rr | éb“r F‘JE’r()’*]f(rx)lzrer‘riwI WA

et hanol am ne- hycﬁrfbdrhaarﬂculelble TF - 105 -
(pH 8.5) msinjecteckgq._ LAY Toth's
}?El r{\}] yeine: &H ‘?—1% H%utfer was ¥

were injected 10 [err]l rochloric fer
(pH 2.5) ahAd 10 Tesr 4l Qf mnmwammdy csrulmta@rﬁwas injetcxteraas;Jt of fflow

non-coval ently bound substances. By
rate of 20 ul/min to immobilize antibody. The antibody

was diluted with the HBS-EP buffer. Forty ul Of the
soluble human TF solution at various concentrations were
injected at a flow rate of 30 ul/min thereto. In the

20 analysis, 80 seconds for injection was set as the binding
phase and then changed to the HBS-EP buffer to set the
dissociation phase of 120 seconds. After the
dissociation phase was over, 10 pul of 20 mM hydrochloric
acid was injected to reconstitute the sensor chip. The

25 binding, dissociation, and reconstitution were set as one
cycle, and the sensorgram was obtained for each antibody.
The soluble human TF solution was prepared at
concentrations of 250 nM, 125 nM, 62.5 nM, 31.3 nM, 15.6
nM, 7.81 nM, and 3.91 nM using the HBS-EP buffer. As the

30 blank, the sensorgram obtained by injecting the HBS-EP
buffer used for dilution was used.

The above procedure was carried out for each of flow
cell No. 1 to 3.
(3) Kinetic analysis of interaction
35 The data file of interest was read in, and the



5 conducting this for each flow cell and injecting 10 [err]l O

72 nM humani zed anti-TF anti body version "ib2", it was confirnmed

t hat about 1000 RU bound. (2) Interaction of inmobilized
anti-TF anti body and human 106 10 Human TF in which
t he FLAG peptide had been |inked to the Gtermnal of the amno acid
sequence 1-219 was . expressed in CHO cells and was purjfied. This was
used as t FPRAUGIQR 9f reaction patfenng hmrﬁﬂmfsfﬁmreﬁrmrt Ha$BS- EP
buffer was used.mdde usz;.liﬁgl deryid kfis&liirfé\/lﬂré Ibslfé}ibbl S di lchE(; t\!l'?éhHHB-@ﬁ gdd
at a flow e of 20 [.err mn t.o inmpbilize antibo The, ant i body
was diluted witHh l{% H—BS%B%[E € e g éq]qnaéyt[wl apPPLIGATIA% human

TF sol ution at Ve o e @ YRR WAt atniso e . ( Pharng ceicd e texed Lits v ey rige Of

20 Lerr )18 n < hergions 1 hd 0% AL Al P SRNG Pnd Mo A1

set as the blndln ange
t he di sso&%ﬁ?ﬁﬂ%d@@%fa@@mlw trate lpnstantailgbices athon

phase was 0Ver,édeéﬂfﬂﬂtng 2Qc A thivd rach! 1§3of int &t 55 4y ected to

reconstitute the sensor chip. The 25 bin di ssoci at1 on, and

reconstitution e Yetehs &ﬂam’der tc%/cqeé'—e‘%fﬁdlet Heas dHRHiama®s obt ai ned
for each anti bOd:;bnstants TKesss,0l4Hd eardlvii sTlﬁtc&iélUtﬁy?'é VRSydY Qﬁ?édﬂd at

concentrat j,ons 125 81 nM
and 3.91 % usi né [#\{|f1er6‘=‘2 f%é""’%?e%gﬁ? %]%nbf*l'tpf@ 'ser%aosred%
obt ai ned by i nj edte ngaltthfs Hm-cEﬂated £ donf femrchu bW @reldi | Wiimetas used.

The a_bove. procelc%%l A J:Csarfdre U aéglb%%ﬁ;]vg fIo gaﬁln%l 1 eeilg*e ﬁ'ﬁ 4 tts? 3.

(3) Kinetic ana I nt'eraction
was read in, andndsn of the values calculated from each flow cdldl -+

conpari son of cti afterns, by superscription was made using as
t he baseline thé§§HH§HFg Jfﬁé Hﬁgﬁﬁ@wn in BaRk%8- Furt hernmore, using
an anal ytiléal application Table 6

Kinetic parameters of chimeric and humanized anti-TF
antibody (n = 3)

. chimeric b-b i-b i-b2
kdiss 5.06 + 0.12(9.52 + 0.2216.49 = 0.17 |6.35 +0.15
[x 107 1/s]
kass 4.65 £ 0.32/4.15 = 0.27 |4.67 = 0.30(5.44 + 0.36
[x 10° 1/Ms]

KD 1.09 =+ 0.0912.30 = 0.15(1.39 + 0.131.17 = 0.11
[x 10™° M]

Example 7. Measurement of reactivity of the

20 humanized anti-TF antibody to human TF
Using the dot-blot hybridization method ("Protein

Experimental Method for Molecular Biological Research,
Revised", Yodosha, edited by Takenawa Tadaomi, p. 101),
the reactivity to non-denatured TF, denatured TF under
25 non-reduced condition, and denatured TF under reduced
condition was investigated. TF in which the FLAG had
been tagged to the extracellular region was expressed in
CHO cells and was purified (shTF) was used. shTF was
diluted with each of the three buffers (buffer A: 10 mM
30 Tris-HCl, pH 8.0; buffer B: 10 mM Tris-HCl (pH 8.0), 8 M
urea; buffer C: 10 mM Tris-HCl, pH 8.0, 8 M urea, 5 mM




software "Bl Aeval uation 2.1" (Pharmacia) exclusively for 5 Bl ACORE t hat

cal cul ates kinetic paraneters (binding rate constants kass and .
di ssociation rate constants kdi ss) by curve-fitting, kinetic analysis
of interaction was performed. In ordd07te determne the binding rate
constants kass, the analysis nodel type 4 was used 10 (BIAevagu?tlon Z.ﬁ
Sof t war e Hand book Al- A5). Based on the val ues cal cul ate rom eac
flow cel I, kinePId) Thepgonrzednetiyelyalh YAEi h5@PtREr Widlh BUAEET The
resul t (medd lef thize noal-teduealivelgt adnbraredadlr fhaewteelah ebekdilkh
standard devi at i s .sho i

Table 6 KF%E#FC Bar ﬁgtgﬂf 5Fd8ﬁ§ﬁ¥Fig gr9akyreri FEqvas: tregted

anti body (n = 3with buffer C. Eachckiampliecwas trealted for 24 houls at

Bj?é Fgli%fgm tefﬁg%gthﬁrr] Rf%%r t?%at% é% tﬁ;]ggmgéeow%é ?G?E]

0.27 4.67 [err] b0o3tel. 44 pendkrecéalulose hkmb@bﬁérkBlehhd) 0.8Dul,
1.09 [err] 0.09 2.30 [err] 0.15 1.39 [err] 0.13 1.17 0.11 [ X 10[err]
Bx&dpl @and. 2VeadsofekBat Semp ea¢8|ugVy10fwene RQotted to

M

humani zed anti - T2 to T do bIot
hybrldlzatlon neEhogghggg%e aﬁﬂ”@ﬂe emgFFﬁSnVSF ggfh Elﬁgr Nglegﬁﬁar
Bi ol ogi cal Rese®legked WlthR@@léé@"mMYEd0§h§Cledee6 By Uaﬂénﬂwﬁatadadm
p. 101), 10 ERCMgRActivl 8y [o/VPiedledatal ey T6as AENG] Uise), T atRR)) 2

non-r educed condi ti On, and’ denat ured TF undef ﬂon t|o mas
i nvesti gated. TBSPI -whiT8E MEBOFEAS Wag reactegeén thgyo8 p@ntngnlng the

extracel | ul ar r ggimanivag ahe&6@$edntﬁbody orCHEb09§|%caﬁ@rWQ§ puhichiped

shTF) was used each of the three buffers
Ebuffér A 10 nWPéglng YFFE BES, CﬁﬁtélﬁlnSuPreﬁ%Bv/Yo AJeeRi €0Mcit( Ass. o),
M ur ea; reattted €o tGendBTrobatHChingHp8roxidabkulabelodninti-

- 107 - 35 BRIk 1BReaRROBLAPUDRKE)Y TheLRE LLERiGY Wilh Buffer A
containing 0.05%(v/v) Tween 20, it was treated by the ECL
Western Blotting reagent (Amersham), and was exposed to
an X ray film for 30 seconds.

As shown in Figure 35, the chimeric anti-TF antibody
20 and humanized anti-TF antibodies (versions "bb", "ib",
and "ib2") reacted to all of the non-denatured TF, non-
reductively denatured TF, and reductively denatured TF.
Example 8. Confirmation of antithrombotic effects in
rat models of acute DIC
25 The antithrombotic effects of the anti-TF antibody
was confirmed in a thromboplastin-induced DIC model using
rats. Thus, a human thromboplastin solution was
continuously injected into the vein of SD male rats at 40
mg/kg over 3 hours to create a DIC model. The anti-TF
30 antibody (the chimeric and humanized anti-TF antibody i-
b2) was intravenously administered at a dose of 0.2 mg/kg
five minutes prior to the start of injection of the
thromboplastin solution. Fifteen minutes after the
completion of the continuous injection of the
35 thromboplastin solution, citrate-added blood was drawn
from the abdominal aorta, for which platelet count,




while the non-reductively denatured TF was treated with buffer B, and

the reductively denatured TF was treated with buffer C. Each sanple
was treated for 24 hours at 5 roomtenperature. After treatnment, the
sanpl e was blotted to a nitrocell ul-osd&enbrane (Bio Rad). 0.5
[err]], 1 [err]l and 2 [err]l of the sanple (3 [err]g/m) were

bl otted to e|rg)rane nd the nenbrane was air-dried. |t was

bl ocked with DB & %b" iRafiGal jhromporyastin NAme (BPIT) . fhhmReges ],

0. 05% v/ v) dTvveerr:chﬂ;erO;ﬁh&%(dvl V()le‘w)lr\]l[ eid]]ubllé’/oiﬂ/ﬂbﬁln monon&SA)com'Blee,{rgrrbr ane
was reacted in t C t he a TE .ant y or
(R0, AN ane e by et

the DB (control) ) Tween
20, it was CQ%R%QKHKTATXfﬂpnﬁennnatmqn|quﬁﬂmnasnrad4 abeled anti- 15
human 1 gG gnti body (RAKO f %ﬁ'ﬁ

0.05% v/v) Tween 20, it m%%sﬁigh ﬁmq‘a\ﬁééj fQ%dl%%cg?ér?}% or]étr[bgng

r eagent (Anersha‘iﬁntld‘f‘rtP%slbeﬁﬁi'slé@ th thrombgpLastayn fqauﬁefd)rdem?eﬁﬂamds
As shown in Fi gusea@fied el mlieriitd <BTrn'dadastl £ s dyuipni zed
anti-TF anti bodi esrﬁ(_ever sions "bp", “ib and "I b2" react to all of
the non- denat ur PAFEN 10N, 1ngrepzad \wEME @éﬁat%TeﬁoTFe%tﬂ&n?ot iangd y

denatured TF.  an evidentExamuredhgulatfdd natdten OfInafHdrit*Fﬁt‘.bOthi:r?fJieCtS
in

s of, acute DI
antithronbotic erl% Cthl“bﬁrjt%earb‘ﬂt‘?] 411?&3’3?" ¥ n t\ﬁé’?dé@rﬁ :'-rrméd’ ited
t hr onbopl asti n- |¢M&Ba¢ltar(gemcmjua1§mgtronglyr ats. Thus, a human

thronbopl ast i n sol Ut il Wasue, reyRNIGUY leted JOi Qe pgei n of SD
/ node

nmal e rats at 40 creaté a e anti-TF
30 ant i body (aer}feﬂmms @safdllhmaamm@dlt@mromm @t .- b2)
was intravenously adm nistered at a doseq@f1Q % ng/ kg five mnutes
prior to the staLL_gL_Lngertlnn of the o plastin solution
Fi fteen ni nut es!™P¢ Th“mb‘&}ﬁﬁ%‘t s@h"ﬁﬂt the cOFiPABRUS i nj Hepansgedf
the 35 t hr onpSfPastin sql ml a%Ltr 2 %?Bﬁﬁtlﬁf‘(ﬁ:glﬁﬁ%\’ dr awn|antibedyf r om
t he abdoni nal 'a:)rta for Wf}; rt f'%rt (Q,Btﬁ? group |(administration |administration
- 108 - oup group group

Platelet 115. 5 = 11.8 [82.9 = 14.3 100.7 = 12.9 [96.1 = 13.3

count {x 10%

/mm?) .

aPTT (sec) 20.1 = 1.1 36.2 = 13.9 22.3 = 0.7¥ 21.8 = 1.3%

Fibrinogen  1100.0 = 4.2 64.8 = 20.0 101.0 = 6.6 (98.9 = 5.7¥

concentration

(normal group

= 100%)

sFMC 74.2 £ 5.5 3517 = 3645 129.9 =+ 46.8* |66.5 = 23.0%

concentration

(ug/ml)

TAT 3.4 0.6 29.6 = 31.0 3.8z 0.7% 4.2 = 0.9

concentration

(ng/ml)

15 (Mean = standard deviation)

Significance of difference relative to the solvent
administration control group: a): p<0.01, b): p<0.05

20 Reference Example 1. Preparation of anti-TF

monoclonal antibody
1. Purification of human TF

The purification of TF from human placenta was
carried out according to the method of Ito (Ito, T. et
25 al., J. Biol. Chem., 114: 691-696, 1993). Thus, human



activated partial thronboplastin tinme (aPTT), fibrinogen

concentration (Fib), soluble fibrin nononmer conpl ex (sFMO)
concentration, and thronbin/antithronbin I1] compl ex (TAT)
concentration were neasured. 5 -THdIr esul t shown in Table 7

I ndi cated that the continuous injection of thronboplastin caused
decr eased pIateIet coynt, extended aPTT,, d creased fihrinogen
concentration, iRPeRd? ShitentitES efgft saline a(nTBe?/'l dent

hyper coagul at ed pH az.e3) Icrorcmﬂrrnaﬁj ,1 Jootnim Qfer%mldlrié’lelmdm’ﬂldl'ﬁﬁi, 1 mM

humani zed anti - i ' [Nl R4t e hanges e

strongly. -g:hear{vlrg%']ﬂﬁsedslu n rle%éﬁoerd‘qeﬁat t"ﬁ'g ‘ﬁﬂ'r‘?é% q‘éﬁt

anti body is usefpiiosghate arand Hr.dAfotscdiagerzide, and then the

Table 7 g Mﬁﬁﬁﬂﬁ?ﬁ@gﬁe QQH(HH¥§¥EE§'J1€ﬁMdGTH acetddy ﬂﬁ%ﬂ?efatted

Humani zed m ni stration ant

ant i body powder obtaln%dmaﬁ ﬁmamdcdm rdle ghove Mﬂﬁrst ration
adm ni stration containing 2% Trltod“XJYﬂO§¥d“§blublllze TF. group

group Pl at el et 115.5 [err] 11. 82.9 [err] 14.3 100.7 [err]
12.9 96.1 [err] 13.3he Supewﬁﬁnt( )WaFO[Sélrbrl]eCted to affdnity aPTT
(sgc) 20.1 1. khromdudy P usi @dr?fafrﬂav%lﬁfxﬁrzé[—]s)e [h%&o%e[G g ]co%xfﬂr@g Er3 ]29
Fi rinogen 100. err err err

5. 7[err]) Ppl{) %ﬁlr%)t %}fpangtl‘%&rr%‘r dé’r%l?bl }J Ofd%

sFMC 74. Zdlm EMarmaddiE), M@urm& TFe s %tﬁmerd) Gith i

23.0 T
E?Lr][err] 06 was, ponqdftiRild e ap ulerdeyYmabild nemprang Adn-10,
concentration Amwor()ng#frd Wwass storegdvissn Hher rﬂurstfamiars@ﬂdéxﬁ i dn) C.

Si gni ficance of d' ffefie%{éﬂtatlnvecﬁé) ﬁdﬁﬁ@d"%@ﬁnple was YHH %d Cliﬂz
control grqup: a p<0. 05 ef er ence
Preparatléﬁ of q h ELI A that comblned a commerc1ally @gﬁ@c

ant i body anti-TF ﬁﬁﬂddldﬁ&ﬂ(ahﬂﬂbdayﬂqmﬁgilcan DiagnosthiR®) and
purification Of-Ei;JngJEﬂg%¥J%éﬁ?ﬂ?x%erlcan Diagnostica) with

recombinant TF as a standard.
The purity in the purified sample was confirmed by
20 subjecting the sample to SDS-PAGE using a 4-20% density
gradient polyacrylamide gel, and silver-staining the
product.
2. Immunization and the preparation of hybridoma

After mixing the purified human TF (about 70 ug/ml)

25 with an equal volume of Freund's complete adjuvant
(Difco), it was immunized subcutaneously into the abdomen
of 5-week old Balb/c male mice (Nippon Charles River) at

10 ug TF/mouse. On day 12, 18, and 25, TF mixed with
Freund's incomplete adjuvant was subcutaneously boosted

30 at 5 ug/mouse TF, and as a final immunization the TF
solution diluted with PBS was intraperitoneally given at
5 ug/mouse on day 32.

Three days after the final immunization, the spleen

cells were prepared from four mice, and were fused to the

35 mouse myeloma cell line P3Ul at 1/5 cell count thereof by
the polyethylene glycol method. The fused cells were



carried out according to the nmethod of Ito (lIto, T. et 25 al., J. Biol.
Chem, 114: 691-696, 1993). Thus, hunman

- 109 - pl acenta was honogeni zed in Tris buffered saline (TBS,

pH 7.5) containing 1.0 nM benzam di ne hydrorhd ofride, 1 nM
phenyl nmet hyl sul fonyl fluoride, 1 nNIdiisopropyIquoro phosphat e, and
0. 02% sodi um azi de, and then the preC|p|tate was defatted with cold

acetone. The defigRended int?xﬁﬁﬁHRQNﬁ?ﬁﬁﬁRi TRl Wy siharrbna ftenerefpxeed

buf f er contcal ans rlgPerAaxﬂ'éditﬂiﬂ) X0 tects i h i 2E) TcFontaJ.nJ.ng 10% The
super nat ant was ted.to affinit h chr omat ogr a :éh &%W
Concanaval i n A- aro % e STy Thich (B RRE R QGpvells per

ant i body- bound Secp.tmosabdt& 400 celblsiweXlPhasfredi $)-welll glutd erﬂ'FdatgaS
obt ai ned. TEhis s t n ultrafiltratl

(PM 10, 5 'cozn‘) V\%n rs]&Efoéraéelgdta%g tﬂ%sap%r}ﬁ frf%of star?‘r%I Oj;'fm% Téa{}]‘%
TF content in tH@erwme@ﬁj @mﬁﬂregavhsmmmhe REMI yedBum (mmmmeﬁu SA

that combined a coraRF&d atlAYaé‘Vfﬁid'-afﬂ&um COM%D%{F %r{ vail gnggglyca)

(American D agnostjca) and C onal ant |

with recontf Hé‘%f uirEangd %P%‘ildi‘ﬁfirfﬂl (Boehrlnger w@nrﬁmm YGRPH } Heo
purified sanpl e yesteanfaamase e 2bn oﬁl&ﬂieeq{ymglc!ct}@a Sarfpl e to SDS- PAGE
using a 4- %O% densit r adi ent Jyrl, amr(’j , and

)/
si | ver-stai’ni ng the The hyk as sdl %ﬁﬁ%%ﬁl@ﬁﬁP?%e
preparation of higsdxidmed below werelﬁldﬁednbgrﬁpﬂdﬁtﬁnﬂgflfmhtim@ﬂ TF
(about 70 [err]gq;iat f%él1 an equal volune of Freund's conplete
adj uvant co), Was' i muni zed subcut aneously into the abdonen
of 5-week ol d Bal b/ c Fet ethﬁ cleln(iNi pprd iharices, A Merdekls was m;&:t[]eate}cg

TF/ mouse. On daypdi2,yedBy ﬂnd(b@é 965 %@lee&a'»eé% (&9 gfm)use %gpia&e

adj uvant was subcut aneously booste as a
final i|mmiRizat i DHMIMe OLony wassdiQnfiomed kit gtiaHasCHES eanination,

i ntraperitoneal |y heenigtte selecéédEﬁf]ﬁHé“BS%i6%&65ﬂhég§urement of'tdgree
days after the ﬂ na! | mmuni zation, the %Pleen cells were prepare

fromfour mce, quqkﬁﬁfx(;qtﬁf and neutralizing act1v1ty agalnst
TF. The clones obtained were acclaimed from the HAT-

medium to the RPMI-medium. After the absence of
20 reduction in antibody production ability due to
acclimation was confirmed, limiting dilution was
performed again for complete cloning. By the foregoing
procedure, hybridomas that produce six antibodies (ATR-2,
3, 4, 5, 7, and 8) that strongly inhibit the binding of
25 TF/Factor VIIa complex and Factor X were established.
3. Ascites formation and antibody purification
The ascites formation of the established hybridomas
were carried out according to the standard method. Thus,
10° hybridomas that were subcultured in vitro were
30 intraperitoneally grafted into BALB/c male mice that had
previously received twice intravenous administration of
mineral oil. Ascites was collected from the mice that
showed a bloated abdomen 1-2 weeks after the grafting.
The purification of antibody from ascites was
35 carried out using the ConSepLCl00 system (Millipore)
equipped with the Protein A column (Nippon Gaishi).
4. Cell-ELISA



35 nmouse nyeloma cell line P3Ul at 1/5 cell count thereof by t he
pol yet hyl ene gl ycol nethod. The fused cells were

- 110 - suspended into the RPM -1640 medi um (hereinafter referred
to as RPM -nedium (Lifetech Oriental) centidilni-ng 10% fetal bovine
serum which was inoculated in 400 wells per nouse (about 400
cells/well) of a 96-well plate. On day 2, 3, and 5 after the

fusion, half the vol &#hags bliggder Carﬁé@@@#lﬁ&éléxéﬁandEGhﬂ th theet

(R[P)g/l medi um ( heradi. r;afat eBiol. Chiegf.§r &d :t Q189 2HAT6RJ qrg)em%wtma% HAT
I ni ppon

ku) and condi ned H 0 hr| ei,m
per f or m HAT sel&@tw 5¥eﬁﬁ§ &%ﬂ@ﬁa %G%E Tevel VﬁéehﬁﬁF@dGﬁggbg%Wbcted
by the screeni ngT@&,haahd subcud&mmldbachdbmladwua&hedcIw.nez(thebmmndié@h.lumg
cell s was Tnocul iy ¥he eificion of 37:c70ks, B, | Tha D00 RPUM TRl S
whi ch 15 singl e c@ﬁ@@rﬂkﬁ§Ac®dﬁmﬁﬁewemﬁ prepesedpby dnacudatiioy, J82
clones were sel eehad hy el ellgwyiat@%%ua%ﬂeeémé/w% cultRE I Nor

activity to TF and neutraI|2|n vity agai nst
obt ai ned were af&CaidMd WdsH the ARpve %on id@numresoviagrbbe. medilum -

After the absenaadofth® wasmﬁd\@CH:va&el idnt ph@@bhﬁﬁ:@d%Qltf'f@'i"e@b's%'ltlhedue to
accllnat|9 f|r limtin d|| formed again for

conpl ete c?onlné )t B0 Goit g P2 forﬂngwgﬁﬁé sH}HFF&Gnd? Fhjat duce
si x anti bodi es (aAmawa,ng to standdon5icé, fawd1d) mtllnattest gomgl y i nhibit the

bi ndi ng of 25 . I a | e nd _Fact or | i shed.

3. Ascites formati on ang antbbod%gggfl?F ayﬁgnremoved t% g 2§CIP§S
formati on of th&assesbmidhe@BSybtheofuds buffewer(éloakungdbuuftfeaocor ding to
the standard moibadaiHiug 13 ssa MkeolbodyRekdames ARl ue" aqtdhoul tur ed

invitro were 30 intfraperitoneally grafted into m ce that
had %reV|G@@FﬁtpbcéP@e&hﬁwPéétﬁnWﬁévéﬁ@ﬁ@daéﬁlﬁlsﬁrankéﬂ use.

mneral oil. Ascites céas_-mlﬂsﬁcw& Eh@%hb'&leomtc@nt Rak follow%%"\'ﬁﬁn%er
bl oat ed abdonen§% 2 ft r, th% rafti purification
of antibody fro 8?d|t gc%%ng BgFFFeHaguFeHQVﬁ& fﬁ@mcﬁﬁgeﬁﬂéfﬁo system
(M11ipore) prepared as above, to which an anti-TF antibody solution
or a hybridoma culture supernatant was added and was '
20 reacted at room temperature for 1.5 hours. After washing
with PBS containing 0.05% Tween 20, alkaline phosphatase-
conjugated goat anti-mouse IgG (H+L) (Zymed) was reacted
for 1 hour. After washing, 1 mg/ml p-nitrophenyl
phosphate disodium (Sigma) was added, and one hour later
25 absorbance at 405/655 nm was measured to determine the
amount of anti-TF antibody that bound to the J82 cells.
5. Assay system of neutralizing activity against TF
with Factor Xa activity as an index
To 50 ul of Tris buffered saline (TBS: pH 7.6)
30 containing 5 mM CaCl, and 0.1% bovine serum albumin, 10

ul of a human placenta-derived thromboplastin solution (5

mg/ml) (Thromborel S) (Boehring) and 10 pl of a Factor

VIIa solution (82.5 ng/ml) (American Diagnostics) were
added, and reacted at room temperature for 1 hour to
35 permit the formation of the TF/Factor VIIa complex.

After 10 ul of a predetermined concentration of a diluted



equi pped with the Protein A colum (N ppon Gaishi). 4.

Cel | - ELI SA Human bl adder carcinoma cells J82 (Fair D
S. et al., J. Biol. Chem, 262: 11692-11698, 1987) that are

known to express TF at a high | evel were ebtakned from ATCC, and
subcul tured and maintained in the RPM -nedium 5 under the condition of

37[err]C, 5% CJ er %, and 100% hum dity Cel | - ELI SA pl ates were
prepared by inocAPhtrRE 3gsibody SE%PF§°P0°5 e vRyPr papa ﬁPlEBFer]

celI's/well, cultyapBenk@hnt and 96e,faysURdRL-LHE ﬁbgafgegg &3094 renmovi ng
er

the medi um and t hen washi ng tmnce w t h phosphat e d saline 10
(PBS), adding a 4¢/panafcelmbdehyderavbrieéon (&) adasd and reattewi pgrto
stand on ice for 10 mnutes for i mobi |ization. After PFA was
renoved, the platé Ragutes, 1QaghedfwWdth WBEDTAheadraddedf terst8botheng
buffer) containi,ng 1% BSA a g 0, 02% sodi um azi de was added, 15,
thereto, armd thetFRGFERas ELOFBAHLtOF 2 oMM 4442 Seketion (Daiichi

Cel | - ELI SA was carghrd QHkuhﬂnS h\@aéoaaeawnghmesr and claaﬂ_gé’ ihhe
Bl ocki ng buffer nove romthe pla prepare above

pla
which an anti-TF2 ﬁ?FEBH?eSBFuﬂp56655 . %Yeﬁ %9b?+@%ﬁﬁ$cM?%ﬁr@eéﬁbéﬁﬁatant
was added and wasnd0Owas beachedthé F@@ﬂbiempﬁf@a@éﬁn OiicdiPibpuss. TFAf L 8

washi ng Wi B Nt ai 05% n_20,. al ne phosphat ase-
conj ugat ed goat %ﬁ E § d Eﬁ?kﬁf&lYf% Q%Ei?%%¥t£% Enhlngsl theur .
After washitg, 1bmgdmhgpoﬁ|thepﬂﬂhyactor VIp&oeghplexdan@dFuctéﬁlgnaanmaé
added, and one hQHEeEﬁEﬁéd25 absorbance at 405/655 nm was neasured to
det erm ne t he unt of anti-TF antibody that bound to the J82 cells.
5. Assay system of neétréﬁﬁéYn@Y%t@mv©fyl@@abhtiHQFactivitY againswith
Factor Xa activity as an l&gﬁé—coagulatlonTO 50 [err]l of Tris buffered
saline (TBS: pH 7.6) 30 containing 5 MM CaCl[err] and 0. 1% bovi ne serum

al bumin, 10 [ er FREtHfub ofinah appreprbately védlutedndopli aEFi n
sol ution or el Bo hrln and 10 [err]!l of a
Fac?o: ge Vllangggﬁg$oﬁgg El%nhﬁ?%1wz¥é$eW+E%n %Qab%d%f|%s§°%%ﬁ€Pla11Y

available normal human plasma (Kojin Bio) and reacted at
37°C for 3 minutes. Then 50 ul of human placenta-derived

thromboplastin solution (1.25 mg/ml) was added thereto,
and the time to coagulation of the plasma was measured
20 using the plasma coagulation measuring instrument (CR-A:
Amelung).
7. Determination of antibody isotype
For the culture supernatant of the hybridoma and the
purified antibody, the mouse monoclonal antibody
25 isotyping kit (manufactured by Amersham) was used to
confirm the isotype of antibody. The result is shown
below.



added, and reacted at roomtenperature for 1 hour to 35 permt the
formation of the TF/ Factor VIIa conpl ex. After 10 [err]l of a

predet ermi ned concentration of a diluted _

- 112 - anti-TF anti body sol ution b¥3the hybri doma culture
supernatant and 10 [err]l of a Factor X solution (3.245 - [err]g/m)
(Cel sus Laboratories) were added and reacggglfog 45 mnutes, 10
[err]] of 0.5 M EDTA was added to stop t He2kle 8 reaction. Fifty [err]l
of 2 MV S-2222 sol Wmono§ DabuLim isotyp&a@akanyﬁkmlmanwﬁo@aiﬂeéjntbsé@y
and changes in absor bance at ﬁ%ﬁé@?S nm over lmnutes wer e neasured
and was set as the Factor X-produci clivity of { nk this nethod,
the activity of antibody that inhibiaBRthe 10 bI@@lngkof t he TF/ Fact or
VIl1a conpl ex and Factor X can be rrA£t er m ned. IgG} 6. Assay
systemof inhibiting activity agalnst asna coagul ati on
Fifty [err]l of an appropriately dil®FfRtPanti-TF IF1l, Janti body sol ution
was mixed with 100 [err]l of a comrexsmaj!ly By &4 abke normal human

pl asma (Kojin Bio) and reacted at i?[err]c for 3 mnutes. Then 50
[err]] of human pl acenta-derived ronboplas¥$$?%olﬁt|on (1.25 nmg/ m)
was added thereto, and the tinme to coagul ation of the plasma was

measured 20Q) usi ng é@g g{ﬁéémf: gg@ﬁ?}g i gﬂ i_ri]gagur& ng i nst rurresnél&gféAi
Anel ung) . ! ' ' . For

the culture supernatant of the hybrldona andndheTF purified antlbody,
t he nouse nonocl onal S crur
%iﬁ@?@yhlﬁ?an Tﬂ‘ | sofq”é% f%@%&" ﬁj terlﬁee result is

Amer sham) was used_t rn1th
shown bel of¢llowing manner.

The gene encoding the human TF penetrating region in
15 which amino acids at position 220 and thereafter had been
replaced with the FLAG peptide M2 was inserted to a
mammalian cell expression vector (containing the neomycin
resistant gene and the DHFR gene), and introduced into
CHO cells. For the cDNA sequence of human TF, reference
20 was made to an article by James H. Morrissey et al. (Cell

(1987) 50: 129-135). The gene sequence and the amino
acid sequence of this soluble human TF are shown in SEQ
ID NO: 151. After drug selection with G418, the
expressed cells were selected, which were then subjected

25 to expression amplification with methotrexate, and the
shTF-expressing cells were established.

The cells were cultured in the serum-free medium
CHO-S5-SFMII (GIBCO) to obtain a culture supernatant
containing shTF. It was diluted 2-fold with an equal

30 volume of a 40 mM Tris-HCl buffer (pH 8.5), which was
added to the Q-Sepharose Fast Flow column (100 ml,
Pharmacia Biotech) equilibrated with a 20 mM Tris-HC1
buffer (pH 8.5). After washing with the same buffer
containing 0.1 M NaCl, the concentration of NaCl was

35 changed to 0.3 M, and shTF was eluted from the column.

To the shTF fraction obtained, ammonium sulfate was added
to a final concentration of 2.5 M, and was centrifuged



- 113 - Table 8 | mmunogl obul i n

| sotype of anti-TF nonocl onal anti body ATR- 2

| gGL, k ATR- 3 lgGL, k 5

ATR- 4 | gGL, k - 114 -ATR-5 | gGL, k
ATR-7 | g&XRa, k ATR- 8 | g&XRa, k
10 Reference Exanpl e 2. Method of preparing soluble

human TF 0, &0 uBPre, RAEMLTEEShT) DRSS ipdpatedhe edntaminating
fol | owi ng mannerprotems Thd Nél S8 ea €04 ddiee W B, PoRdEHARY
region in 15 @%z am no_aci ds at%ﬁ)osrtlon 220 and thereafter had been
replaced with th pEPt Pk e hatrs tpghed with a Rlnml i TR gl

S);ErRessi 051 vec'éldnuifmnt eI 6108 J heomeiyii 2.5? M alf:xﬂﬁdrfjf]mts[)til\lci;\fwt@nd 1he
ene)  an r in .o FOr ec sequence
humangTF, ref er etlhrgée %m%rlé_ﬁrﬁ% k?%fﬁ a&ﬁ cﬁse8 by PGSROTE SN G ¥k P fgt

al. (Cell é(lmmm@mulliz@tqs&)s Tireageie setperd e xom 2 e Miad M
aci d sequence ofid hhsrp oAl 0 151.
After drug selection wt G418 of! s'ﬂnef}fr;r &Hed ce sflf/\‘—flecrtel se%\loct ed,

whi ch were t hen Gb}aERERE BTE W@%ﬁﬂ%@f@fﬁ%ﬁﬁ)lbﬁlﬁéﬁr%ﬂwltﬁrep 10

met hotrexate, anghmiwon), T o EES Grds! d SIS eéﬁ@bf
The cells were cultured in the serun}free medi um S-S (GHBCI»

to obtai nld cul te30CSHerertwm (21.5 %cﬁr&fhlnmyn@@ﬂﬂl) elqulvileﬂsbltaﬁad adith

2-fold with an e cﬁ;gﬁ Try s- HCL buffer

whi ch was g@dé? T‘fjhél Lfcw)ar OSGPFI%E\Q[ oWttt ]O%Prﬁl? 1\?3(:1

Phar maci a Bi ot ec#¥)d ethe Ipﬁlatéldaw:tdn o RCGhiW Was dﬂlected buftf evaq pH

8.5). After washj |t S f.fer cont ain

concentration 01E]Hf\l1.§1t(§¥'L é]té‘gg ?ergé%#}eaato%? émMme d:agf#ﬁo*/f;*serela(ﬂ%eaﬂﬁ om

t he col um. prddud hevad Tded ractinn syl e hundATore UBees f at erheas added

to a fi nallsconcegér{c?etﬂ’grna@{onz 05f '\éheansda ible (ffreane[ rc.!arlucgﬁated assuming that
the molar extinction coefficient of the sample & = 40,130
and molecular weight = 43,210,

Sequence listing free text

The contents in the sequence listing <223> are as

20 follows:
SEQ ID NO: 1l: Primer MHC-G1
SEQ ID NO: 2: Primer MHC-G2a
SEQ ID NO: 3: Primer MKC
SEQ ID NO: 4: M13 primer M4
25 SEQ ID NO: 5: M13 primer RV

SEQ ID NO: 6: Amino acid sequence of the H chain Vv
region of the anti-TF mouse monoclonal antibody ATR-2 and
the nucleotide sequence encoding the same

SEQ ID NO: 7: Amino acid sequence of the H chain Vv

30 region of the anti-TF mouse monoclonal antibody ATR-3 and
the nucleotide sequence encoding the same

SEQ ID NO: 8: Amino acid sequence of the H chain Vv
region of the anti-TF mouse monoclonal antibody ATR-4 and
the nucleotide sequence encoding the same

35 SEQ ID NO: 9: Amino acid sequence of the H chain Vv
region of the anti-TF mouse monoclonal antibody ATR-5 and



- 114 - (10,000 rpm 20 mnutes) to precipitate the contam nating

proteins. The supernatant was added to Butyl TOYOPEARL (30 m,
TOSOH), and then was washed with a 50 nmM Tri s-HC “buffer (pH 6.8)
containing 2.5 Mamonium sulfate. In 5 - 115e-50 mM Tris-HC buffer (pH
6.8), the concentration of ammoni um sul fate was linearly reduced from
2.5 Mto O M to permt the elution of shTF. The peak fractions
cont ai ni ng shTF BPe"EBheeRLFQt BEABGNERCTRPE+RI PERY Same (Ani con). The

TGOS equi libra W th .20 _mM Tri s- HC fer 7.0)_cont ai ni_ ng
150 v nad | HESHh' B che anfs 2Pr hhdEs “tehec fguafopt Blhday RN
filter sterilizethei phciebt2@e[seqhencenbneodifyltive sadet he f pLoduct
was set as 4 he sol ubl umanyAF hT. h ntgati o) e
sanpl e masE%alculatedgggsgﬁiﬂg'tggt K%ing-%%%én%?%gggégié%t%%%n%o%?é+%i%nt
of the sanple [eFegienqofiBie anti—ﬁﬂdmmm$@cm¢m¢ch@mghtantﬁBQQﬂOATRTS and
Sequence |istingthee : h tSpa N sequence listing
Z2335 are ag 20 cherAipEsbride sequencd SHERRIRR Entlende Dol o
SEQ ID N0 2: Priner ¥ 8aN0: 12: Aminapeyid sgguencereferhere chain v
SEQ ID NGO 4: MBegioffedf Mh@Santi-TF m&EES |fdMKE16naManPibs®F ADR-2 and
SEQ I D NEH_G: Anpno acid sequence of the H q?aln V regi on of the
anti - TF nouse no gﬁl%ﬂ% CAhtFDOTHIRGRES SRTPILINg thYeSHR| eot i de sequence
encodi ng the sane SEQ ID NGEQ3 D Afind: add ndeqiénk segtietite Of clidien Hr

chain V 30 reg) f _th ntj: TR use_ nonocl onpal anti body. ATR- nd
t he nucl eoti de sgégg?lgeo%ng%%i %%t%ﬁ’le‘gg%?r%se monocfonaggﬁ\?%)%{ﬁ Igmgjﬁ 3
aci d sequence of thhentrépathd®/ sequencegénroding hehansamdF nouse nonocl ona
antibody ATR-4 and = smg $HenGLICL POl ifiens Caued c8e@RaREE e Hfe SR BndEn v
SEQ I D NO_ 9: Anm no, acid_sequence of the H chain .

15 region of the anti-TF mouse monoclonal antibody ATR-4 and

concentrate was addedstQ tbendSKget ARino éBﬂ@Oﬂaf@éélr@f(éﬁe%XcEQPnnw
u

the nucleotide sequence encoding the same
SEQ ID NO: 15: Amino acid sequence of the L chain Vv
region of the anti-TF mouse monoclonal antibody ATR-5 and
the nucleotide sequence encoding the same
20 SEQ ID NO: 16: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-7 and
the nucleotide sequence encoding the same
SEQ ID NO: 17: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-8 and
25 the nucleotide sequence encoding the same
SEQ ID NO: 18: Primer chS5HS
SEQ ID NO: 19: Primer ch5HA
SEQ ID NO: 20: Primer chS5LS
SEQ ID NO: 21: Primer ch5LA
30 SEQ ID NO: 22: CDR grafting primer hR5Hv1S
SEQ ID NO: 23: CDR grafting primer hR5Hv28
SEQ ID NO: 24: CDR grafting primer hR5Hv4S
SEQ ID NO: 25: CDR grafting primer hR5Hv3A
SEQ ID NO: 26: CDR grafting primer hR5Hv5A
35 SEQ ID NO: 27: Primer hRS5HVPrS
SEQ ID NO: 28: Primer hR5HVPra
SEQ ID NO: 29: Amino acid sequence of the humanized



region of the anti-TF nouse nonocl onal antibody ATR-5 and

- 115 - t he nucl eoti de sequence encodi ng the sane SEQ I D
NO 10: Amino acid sequence of the H chain V region of the anti-TF
nouse nonocl onal anti body ATR-7 and -theg nucl eoti de sequence encodi ng
the sane 5 SEQ ID NO 11: Am no acid sequence of the Hchain V
region of the anti-TF nouse npnocl onal antibody ATR-8 and ‘ t he

nucl eoti de sequeficER@hBoli FIipR ¥epgion "a" and S pechEptide pegnenae d
sequence of the knébaifigVthe saméegi on of the anti-TF nouse nonocl onal

anti body ATR-2 and 10 he nucl eotide sequence encodi ng_the sane |
SEQ ID NO 13: Amino ﬁg?dEEeﬁﬁenég‘ AMIRR FCLHFHAYence gfr%b?ohulaﬁn%ﬁ%d
anti-TF nouse noHochamhal Vanégbonyvéd$idn ang" t he nucl eoti de sequence

encodi ng t sane EQ|D N 14. Amno acid s e of the L

chain V 15@9 region %?Qt % %é&f%#T:ﬁ%L%%u%%ﬁ%%$O%E}m%ﬁtf%%§€§ATR-4 and

t he nucl eoti de sequen8BQefRoPng32 heFRasguffling prim&EQFIRFBE. 15: Ani no

aci d sequence of the éEéhE%nNéﬂ 3: F%egﬁQPfPIn% rfﬁ%i‘ﬁ?%ﬁ?&se monocl onal
t ng

anti body ATR-5 and e _nucl eoti de sequence encodl e same 20
SEQ ID NO 16: Ami no 8ERdIRel@endd: of Rt pleufflhag rpximer F3REBAon of the

anti-TF nmouse nonocl opph aptidodYs ATHR 7sielf1ing ptilfefUStREEde Sequence
encodi ng HHF same 7. Amno acid sequence of the L

SE DNO 1
chain Vv regi on BF2t HR gﬂiféét R SR HERERY oI mert T SATR-8 and 25
t he nucl eoti de sequensEQenDoKIO NQ3T heFBagRuffling prim&EFIMMNO 18: Priner

primer chsls - Seoety e (b1 HE BEE ingepningr PSR oo 1D o
22: CDR grafting pri nrBEQhREBHNAS 39: Amino adh s&yiNhc@3of Gl ghahan hged
SEQ 1D Mo 25 GREIEAR e B ot Tibtnan hd I SR ge i dtence
grafting pri ner BRGPRHBAg3Lhe same SEQ ID NO 27: Priner hRSHVPrS
SEQ ID NG 28: PrimershfSiyHid: 40: Amino acid sequence of the humanized
H chain V region version "b"
SEQ ID NO: 41: Amino acid sequence of the humanized
H chain V region version "c" and the nucleotide sequence
20 encoding the same
SEQ ID NO: 42: Amino acid sequence of the humanized
H chain V region version "c"
SEQ ID NO: 43: FR shuffling primer F3EPS
SEQ ID NO: 44: FR shuffling primer F3EPA
25 SEQ ID NO: 45: Primer F3PrS
SEQ ID NO: 46: Primer F3PrA
SEQ ID NO: 47: FR shuffling primer F3VHS
SEQ ID NO: 48: FR shuffling primer F3VHA
SEQ ID NO: 49: Amino acid sequence of the humanized
30 H chain V region version "d" and the nucleotide sequence
encoding the same
SEQ ID NO: 50: Amino acid sequence of the humanized
H chain V region version "d"
SEQ ID NO: 51: Amino acid sequence of the humanized
35 H chain V region version "e" and the nucleotide sequence
encoding the same

SEQ ID NO: 52: Amino acid sequence of the humanized



SEQ ID NO 29: Am no acid sequence of the humani zed

- 116 - H chain V region version "a" and the nucl eoti de sequence
encodi ng the sane SEQ I D NO 30: Amino acid sequence of the
humani zed H chain V region version “al175- SEQ ID NO 31: FR
shuffling prinmer F3RFFS SEQ ID NO 32: FR shuffling prinmer
F3RFBS SEQ ID NO 33: FR shuffling priner F3RFFA SEQ
ID NO 34: FR shiif ¢Rhasp Yrregtorsrepaion "e” SEQ ID NO 35: FR

shuffling primer F3INWGEQ1Pp NO: 53: SR shuAND iR§ pFimeRuFis89 pri ner
F3NVBS SEC%lD NO 37: FR shufflin ,grlnE’ F3NMFA _ SEQ
ID NO. 38: FR shuffling2pt? ii?: FaAvER shuffling peryner KgSA9: Anino acid

sequence of the human§e@dID NO: %bcheRnsMif£Dimg peiméenFidtdsand the

nucl eot i de ;sequence 1 ding t sa . . NGO 40: Am no
acid sequeﬁie of the u%a%?gg £58: p§|%mgf%lkp$e%fﬂ%e5§$§¢%&)"b" _
SEQ ID NO 41: Ami no 3EQJIRBeQent®: cAmime dwihdnsequence of Hitdahumdhizgdon

version "c" and ﬁh@hQPﬁ!@Oféﬂfbﬁeﬁgf€f$%§9 " aﬁﬁ“%ﬁ%rﬁhéfgéﬁgﬁgi%e%pence

SEQ ID NO 42: Am no_acid segjuence 0 umani zeé regron
version "c" enc°d1n$EEP¢Eﬁ?&§ 43: FR shuffling prinmer F3EPS _

SEQ ID NG 44: FR shuggdi g w6 n®g: FBEIHS 28cid sequerd& 6P M AonafizoE"
F3PrS S |D NO. _46: Priner F3PrA SEQ ID NGO 47: FR
shuff1ing 3% i nerE V region vegRieh NI 48: FR shuffling prinmer F3VHA

SEQ ID NO 49: Amino SEQUISeNOIenS®: cAmime iwiwr&d@ger&@e of Higdahiimdh { £68 0N
SE0 1D NG 500 A SBEAE: B LeSTRR R o e etk Put ISP ERR sewrengton
version "d" encodin@Ehe M@ 51: Anmino acid sequence of the hunmani zed
SEQ ID NO: 60: Amino acid sequence of the humanized
15 H chain V region version "g"
SEQ ID NO: 61: FR shuffling primer F3ADS
SEQ ID NO: 62: FR shuffling primer F3ADA
SEQ ID NO: 63: Amino acid sequence of the humanized
H chain V region version "h" and the nucleotide sequence
20 encoding the same
SEQ ID NO: 64: Amino acid sequence of the humanized
H chain V region version "h"
SEQ ID NO: 65: FR shuffling primer F3MMS
SEQ ID NO: 66: FR shuffling primer F3MMA
25 SEQ ID NO: 67: FR shuffling primer F3BMS
SEQ ID NO: 68: FR shuffling primer F3BMA
SEQ ID NO: 69: Amino acid sequence of the humanized
H chain V region version "i" and the nucleotide sequence
encoding the same
30 SEQ ID NO: 70: Amino acid sequence of the humanized
H chain V region version "i"
SEQ ID NO: 71: Amino acid sequence of the humanized
H chain V region version "j" and the nucleotide sequence
encoding the same
35 SEQ ID NO: 72: Amino acid sequence of the humanized
H chain V region version "j"
SEQ ID NO: 73: FR shuffling primer F2MPS



35 H chain V region version "e" and the nucl eoti de sequence

encodi ng the sane SEQ ID NO 52: Amino acid sequence of the
humani zed - 117 - H chain V
region version "e" SEQ ID NO 531&R shuffling prinmer F3SSS
SEQ ID NO 54: FR shuffling prinmer F3SSA SEQ I D NO 55: FR

shuffling primer F3CD 56: FR shuff primer F3CDA
SEQ ID NO 57: Anino %ﬁ? TR ARt oﬁ%tﬁ‘é" Agmer F Jbﬁ’ hain V region
version "f" and the nSEQ eI iNi: sEjUautino acid eswpbnge tde '&&m&lumanlzed

version riv - SRR SERTEVagsd ol o St dheed Sy el

H chain V regi orenveedinmm theg samethe nucl eoti de sequence encodlng the
same 5 SEQ 14:NGp 685 %“%@%{ é%%ﬁ%@@ﬁ 'kf-‘q '&ﬁ? H
chain V region ver Si on ECSj CF%? i ng pr| mer

F3ADS &&?eQ%?nF¥%¥ﬁﬁﬁﬁllbk)prlner F3ADA SEQ I D

NO 63: Am no aci d smnmm the, s z8dd sequé-ﬁd?éﬂ%ﬂ”' the efgin%i/z?é&' on
"h" and the nUCL}?OtI de sequence 20 encgcg,dng the s

NO 64: Anino ach CREHSHIEDON HELFRARMI and tl}? &%%‘FV%‘%@WW% on

"h" SE(zodND. 165 sdnke shuf f 1 i ng prinmer F3MVB SEQ I D
NO 66: FRyshuffling g | 25 . . SEQ | D R.shufflin
b et FIBe SEQ SENH N ¢ QiR AT SR s (amnen 26
SEQ ID NQ 69: Afichabeid mﬂmnc&mictme'dwrrani zed H chal n V region
version "i" and the rg% |t mﬂﬁam 30
SEQ ID NO 70: Am no acl Sﬂge uence of &hu%ﬂl %Q‘gm{& hain V regi on
version "i" SEGHD I‘-‘I@N@O 7 ER AU laoial poiquesh @@ VBIA the hunani zed
H chain V region versggf 1p NGN®iheamitd eli &SRB Sf the humanized
15 H chain V region version "b3" and the nucleotide sequence

encoding the same
SEQ ID NO: 82: Amino acid sequence of the humanized
H chain V region version "b3"
SEQ ID NO: 83: Amino acid sequence of the humanized
20 H chain V region version "d3" and the nucleotide sequence
encoding the same
SEQ ID NO: 84: Amino acid sequence of the humanized
H chain V region version "d3"
SEQ ID NO: 85: FR shuffling vector h5Lv1S
25 SEQ ID NO: 86: FR shuffling vector h5Lv4Ss
SEQ ID NO: 87: FR shuffling vector hS5Lv2A
SEQ ID NO: 88: FR shuffling vector h5Lv3A
SEQ ID NO: 89: FR shuffling vector h5Lv5A
SEQ ID NO: 90: Primer h5LvS
30 SEQ ID NO: 91: Primer h5LvA
SEQ ID NO: 92: Amino acid sequence of the humanized
L chain V region version "a" and the nucleotide sequence
encoding the same
SEQ ID NO: 93: Amino acid sequence of the humanized
35 L chain V region version "a”
SEQ ID NO: 94: FR shuffling primer F3SS
SEQ ID NO: 95: FR shuffling primer F3SA



encodi ng the sane 35 SEQ ID NO 72: Am no acid sequence of the

humani zed H chain V region version "j" SEQ ID NGO 73: FR

shuffling primer F2MPS - 118 -

SEQ ID NO 74: FR shuffling primer F2MPA- 119 - SEQ ID NO 75: Am no

aci d sequence of the humani zed H chain V region version "b1" and the

nucl eot i de sequence encodi ng the sane__ 5 ) SEQ ID NO 76: Am no
96 P, i 61 AnG G idien FHon b1

aci d sequence of the _ ! _
SEQ ID NGO 77: Am no SEQUISeNpENTE; ofR tdieu Iy aefimer F3RA Chain V region

[ "d1” dth I [ . di t 10 .
SEQ 1D NO. 75 At no S0 o SATEAIE G, ARAAATEERCE Of FHREIUPAR 28 on

version "dl" L chain BE@JIDINGerd®ionrRIshdrid i1t prugkrottiiéHSequence
SEQ I D NO 80: F i i er F2VHA SEQ ID NO 81: Am no
acid sequegbe of£§§€§£%%ﬁ§?3§%h§§ H chain V region version "b3" and the

nucl eoti de sequence SEQ IRMNQUI MYy tAeinmmcid sequence SHD Yl Nmmapizedhi no

acid sequence ofrtdgaWMpnEgetbn versibghaln V region version "b3" _
SEQ ID NO 83: Amino acid sequence of the humani zed 20 H chain V region

version "d3", and t heSHRctRAYdel Qrydihicte acid sagupnoyy Ahekeumanized
SEQ ID NO 84: Anidivaieivl segimmncoeemdidhe iy 2a8tk nucledt td@i dedhde@ on
ver si on "q%' . I D NO 85: FR shuffling vector h5Lv1lS 25

SEQ I D NO*Y86: FRISPEHPY i TR Vi Dr hsLvas SEQ ID NO 87: FR
shuffling vector h5Lv2#Q ID NO: 101 SE@ind N@QiBEediersdeifdf itie eoiatized
h5Lv3A 89: fll.,g vector h5Lv5A SEQ
ID NO 90: Priner %E%/‘gqﬁgggl n &%D , 91: Primer h5LVA _
SEQ I D NO 92: Anino 38Q dIBeiuent®? of FR Ishufileimig eerimer FASEhain V region
version "a" and the ngedeps i fe: SEPHENEE shuffling primer F2SA

15 SEQ ID NO: 104: FR shuffling primer F2XS
SEQ ID NO: 105: FR shuffling primer F2XA
SEQ ID NO: 106: Amino acid sequence of the humanized
L chain V region version "bl" and the nucleotide sequence
encoding the same
20 SEQ ID NO: 107: Amino acid sequence of the humanized
L chain V region version "bl"
SEQ ID NO: 108: Amino acid sequence of the humanized
L chain V region version "b2" and the nucleotide sequence
encoding the same
25 SEQ ID NO: 109: Amino acid sequence of the humanized
L chain V region version "b2"
SEQ ID NO: 110: Amino acid sequence of FR1 of the
humanized H chain V region entire version
SEQ ID NO: 1l1l1: Amino acid sequence of FR2 of the
30 humanized H chain V region versions "a" to "j"
SEQ ID NO: 112: Amino acid sequence of RF2 of the
humanized H chain V region versions "bl" and "d1"
SEQ ID NO: 113: Amino acid sequence of RF2 of the
humanized H chain V region versions "b3" and "d3"
35 SEQ ID NO: 114: Amino acid sequence of FR3 of the
humanized H chain V region version "a"
SEQ ID NO: 115: Amino acid sequence of FR3 of the



encodi ng the sane
humani zed 35

SEQ I D NO 93: Amino acid sequence of the
L chain V region version "a" SEQ ID NGO 94: FR

shuffling prinmer F3SS SEQ ID NO 95: FR shuffling prinmer F3SA
- 119 - SEQ I D NO 96: FR shuf¥3ad ng priner F3RS SEQ
ID NO 97: FR shuffling primer F3RA SEQ ID NO 98: Am no acid

sequence of the humanjzed . L chain V region version "b" and the
nucl eoti de sequétieanized RBidvHimg tifgiqmwersions "b" sedi'D Nd 993 'Ani no

acid sequence of the dugrer 265k 116: AnGiRidtid rAAhEhoE S BRI BE the
SEQ I D NO 100: .Am no, ac iﬁgyence of the humani ze L chain V region
[

d d

version "c" and }HRAHASLIH Wi FRE-AD VerLfihdihy the same
SEQ I D NO 101: Am nseEgiIb Muencr: Emire duibhraptence of [IFRhadfh dhe egi on
version "c' . I 02: F | i PLd mer; F£2S wyan
SEQ I D NO °103: P& h??s‘F%\gB‘p"’lnﬁrre‘% Vg fdh AL d 1Y oX R AR ES
shuffling primer F2XSSEQ ID NO: 118EQAmimND acioh:sepuesning fof ERprofrethe2XA
SEQ I D NGO 106: g@lg&?q{s&%@pqp Agidte M@:ﬂ:&ﬁe’%" L chain V region

the nuc

version "bl" an eot| de seguentce encodi ng the sanme 20

SEQ ID NO 107: Ami noSERi P Mjuehkd: dimine animhriio@ience of |FRhHhH Whe egi on

version "bl"  humanize®HR dHRANOV 108 MM ver sl sequence of the
humani zed n version "b2" and the nucl eoti de sequence

L chain V. regio ,
encodi ng te sane 25 SEQ ID bg%Edqu NER LT A€ Wi SRAURTGE byt Lot %ie
humani zed humdnad 2ed/ ® aghdin ersé@iond bérsion "g" SEQ I D NGO 110:

Am no acid sequence O 1 . . humani zed H chai n o) tire
ver si on SE%?FMO‘M .1 Arﬁr%noac?%l‘ie%%%‘h%%c%fogéfgfofhtgrp%o

hurmani zed H chaimhanktzede vehisinié redicmw ver'sion "h"
Am no aci d sequence ogE5¥¥bo§O;r¥52: Amino

15

20

25

30

35

humanized H
SEQ ID
humanized H
SEQ ID
humanized H
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized L
SEQ ID
humanized H

chain V region
NO: 123: Amino
chain V region
NO: 124: Amino
chain V region
NO: 125: Amino
chain V region
NO: 126: Amino
chain V region
NO: 127: Amino
chain V region
NO: 128: Amino
chain Vv
NO: 129:
chain Vv
NO: 130:
chain Vv
NO: 131:
chain V
NO: 132:
chain Vv
NO: 133:
chain Vv

region
Amino
region
Amino
region
aAmino
region
Amino
region
Amino
region

acid sequence
version "i"
acid sequence
version "j"
acid sequence
all versions
acid sequence
all versions
acid sequence
versions "a",
acid sequence
version "bl"
acid sequence
version "b2"
acid sequence
version "a"
acid sequence
versions "b",
acid sequence
version "c"
acid sequence
all versions
acid sequence
all versions

SEQ ID NO 112

of FR3 of the

of FR3 of the

of FR4 of the

of FR1 of the

of FR2 of the

llbll
of FR2 of the

and " c "

of FR2 of the

of FR3 of the

of FR3 of the

"bl " and ub2 n

of FR3 of the

of FR4 of the

of CDR1 of the



humani zed H chain V region versions "bl" and "dl1" SEQ | D NO

113: Am no acid sequence of RF2 of the humani zed H chain V region
versions "b3" and "d3" 35 SEQ I D NO 114: Ami no acid sequence of
FR3 of the hurmani zed H chain V regi-od2dersi on "a" SEQ ID
NO 115: Am no acid sequence of FR3 of the

- 120 - humani zed H chain V regi on versions "b",ﬁ&pl" an% "h3"

SEQ ID NO 116: Ani nCERITP Mhudide HMIBR3 agict sequence’ pf GhR2. 9Tt i n v

regi on versi on "Humanized H chaS3HQV RQonlkll Amirrsdons d sequence of FR3 of

the 5 humani zed H [ egiqn ver.sions.."d", "dl", 13

SEQ ID NO 118: Ami nosc‘“ggilg’ ;({é’gfugﬁ%e Qs A5G fequence %’{jl'drré:m BB n v

regi on version "mimanized H cheSEQV Reagdonl Bl Aeinsd.cas d sequence of FR3 of

t he umani zed | region varsy a4 £ R Id2 N@e 120:
: SRR 301 P ARl Hesd seflence o .

Am no aci d“sequence Of ‘ ~humani zed H chain V region version
"g" SEQEHi e I xhaimhihgesdian $ddusieddSisMSFR3 of the

humani zed H chain V r@e ofh WRI Sy ;" lmino acid seq®eRdeD JYOCDRY2 o fARHEO
acid sequence of: FR3 of the 15 humani zed H chain V region version "i"

SEQ I D NO 123: MRanizrd & Shtidhde ZH9iaRs il (MRFS1ONS  hypani zed H chain V
region version "j" sEQ ID NO:SHQH:DaAX3Andl2kiAsdatuarial cfe@DRE edftHeR4 of

t he umani.zed H chai region all versiaons. 20 SEQ I D NO
125: Ani nc}laaci d %W%&# C}ffllrgf\?ﬁ?eglon 2Ll VRfP8F L chain V region al |

ver si ons SHQ | N@: 1030 : Anite a&xidl sepmnse off e ¢ altesin V
humani zed L chai A | r S1.0NShe an 'L oy : -Q | D NO
127: Amino acid g%‘ghéeﬁéqépg%ﬁ/%@%f-ﬁ%g“%e t}n%umanolr{z?aeld ntclhbeﬁdry \?f’gg on
version "b1" SEQ SH N® N@& 0 1 Zgninmiamih@euaififeife tdie FRehwin He

humani zed L chai f‘e%éﬁ%?ntﬁ’grﬂ@f‘—fﬂ)%ﬁquse monoc LonfQ dri? M¥3dyl 29rr-AMi noO
aci d sequence of of the humanj zed L chain V region versiqgn "a" _30
SEQ | D NO15130: Ami noSERi P SRjuetftle: AMFS afiq pequence of the H chain V

region of the anti-TF mouse monoclonal antibody ATR-4
SEQ ID NO: 142: Amino acid sequence of the H chain V
region of the anti-TF mouse monoclonal antibody ATR-5
SEQ ID NO: 143: Amino acid sequence of the H chain V
20 region of the anti-TF mouse monoclonal antibody ATR-7
SEQ ID NO: 144: Amino acid sequence of the H chain Vv
region of the anti-TF mouse monoclonal antibody ATR-8
SEQ ID NO: 145: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-2
25 SEQ ID NO: 146: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-3
SEQ ID NO: 147: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-4
SEQ ID NO: 148: Amino acid sequence of the L chain V
30 region of the anti-TF mouse monoclonal antibody ATR-5
SEQ ID NO: 149: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-7
SEQ ID NO: 150: Amino acid sequence of the L chain V
region of the anti-TF mouse monoclonal antibody ATR-8
35 SEQ ID NO: 151: Amino acid sequence of the soluble
human TF and the nucleotide sequence encoding the same
SEQ ID NO: 152: Amino acid sequence of the soluble



humani zed L chain V region versions "b", "bl" and "b2" SEQ ID
NGO 131: Am no acid sequence of FR3 of the humani zed L chain V region
version "c" SEQ I D NO 132: Amino acid sequence of FR4 of the 35
humani zed L chain V region all versions - 122 - SEQ ID NO 133: Am no
aci d sequence of CDRl1 of the humani zed H chain V region all versions
- 121 - SEQ ID NO 134: Am no acid sequence of CDR2 of the
humani zed H chai}?F“%FrPeTﬁon all versions SEQ I D NO 135: Am no
aci d sequence of CDR3 of the humani zed H chain V region all versions
5 SEQ I D NO 136: Am no acid sequence of CDRLl of the

humani zed L chain V region all versions SEQ ID NO 137: Am no
aci d sequence of CDR2 of the humani zed L chain V region all versions
SEQ I D NO 138: Ami no acid sequence of CDR3 of the 10 humani zed L chain
V region all versions SEQ ID NO 139: Amino acid sequence of the
H chain V region of the anti-TF nouse nonocl onal antibody ATR-2

SEQ I D NO 140: Ami no acid sequence of the H chain V regi on of the
anti-TF nouse nonocl onal antibody ATR-3 15 SEQ I D NO 141: Am no
acid sequence of the H chain V region of the anti-TF nouse nonocl onal
anti body ATR-4 SEQ ID NO 142: Am no acid sequence of the H
chain V region of the anti-TF nouse nonocl onal anti body ATR-5

SEQ I D NO 143: Amino acid sequence of the H chain V 20 regi on of the
anti-TF nouse nonocl onal anti body ATR-7 SEQ I D NO. 144: Am no
aci d sequence of the H chain V region of the anti-TF nouse nonocl onal
anti body ATR-8 SEQ I D NO 145: Ami no acid sequence of the L
chain V region of the anti-TF nouse nonocl onal antibody ATR-2 25

SEQ | D NO H46—An-no-aci-d sequence- of -t-he-k-ehal-n--Von . .r egi-on- of the
anti-TF nouse nonoTtonal —antibody ATR-3 7777 ""SEQ'I'D NG "I47: Am no
aci d sequence of the L chain V region of the anti-TF nouse nonocl onal
~anti body ATR-4 SEQ ID NO 148: Amino acid sequence of the L
chain V



30 region of the anti-TF nouse nonocl onal anti body ATR-5 SEQ
I D NO 149: Am no acid sequence of the L chain V regi on of the

anti-TF nouse \lpody ATR-7 SEQ I D NO 150: Am no
acid sequence,ﬂ'"ﬂm HI ﬂﬂi | regionlad} the anti-TF nmouse nonocl onal
anti body ATR-8*35¢ L E@ 1D NO 151: Am no acid sequence of the

sol ubl e human TF and the nucl eoti de seguence encodi ng the sane
SEQ I D NO 152: Ami no acid sequence of th L | e
- 122 - © human TF 1. A chimeric heavy (H) chain comprisifidAhhd

1. A chi ic h | rising an H chal n, varj abl e,
regionco;ngrhgusgﬁ%%%ggggﬁgﬁi%nf?ggﬂégiog °Pa%dWﬁ%?erﬂﬁ&éF%$§%£ea?5bé%9Y
(TF) and an H chagalrghshamin Gissud Gactyr o(TDf and uamrH arthabwdyonsbenei n
aid H chaisn V | f | Qwl 1 no. aci d ces:
?ll) t he am'sno aC|(%I) s%%%g?fggo%?ésl@?r% ?\g}ﬁi@@’ %&ge]?r%%ﬁ?% cRELHY

(2) the amino acFeIseQyukateary SEGh® fwllawing ;aming AARid)sequences:

(3) the ami no acid sequencel Pftlﬁggﬁﬁé\lchﬁésequence E%%S ID NO: 139

(4) the am no aci%Tée uence of SEQ I D NO 15
(5) the amino ac E%UEnce of SEQ ID NO 143 (ATR-7), and

(6) the amino acid sequencg2 pftiEEQmindNGciddsequence of SEQ ID NO: 140
10 (ATR-3),

(3) the amino acid sequence of SEQ ID NO: 141
(ATR-4),

(4) the amino acid sequence of SEQ ID NO: 142
(ATR-5),

15 (5) the amino acid sequence of SEQ ID NO: 143

(ATR-7), and
(6) the amino acid sequence of SEQ ID NO: 144
(ATR-8).

2. The chimeric H chain according to claim 1,

20 wherein said H chain V region has the amino acid sequence
of SEQ ID NO: 142.

3. The chimeric H chain according to claim 1 or 2,
wherein said H chain C region is the Cyl, Cy2, Cy3 or Cy4
region.

25 4, The chimeric H chain according to any of claims
1 to 3, wherein said H chain V region has the amino acid
sequence of SEQ ID NO: 142, and said H chain C region is

the Cy4 region.

5. A chimeric light (L) chain comprising the L
30 chain V region of a mouse monoclonal antibody against
human TF and the L chain C region of a human antibody,
wherein said L chain V region has any of the following
amino acid sequences:
(1) the amino acid sequence of SEQ ID NO: 145
35 (ATR-2),
(2) the amino acid sequence of SEQ ID NO: 146



(ATR-8) . 2. The chinmeric H chain according to claim1, 20
wherein said H chain V region has the am no acid sequence of SEQ ID

NO  142. 3. The chimeric H chain accordlng to
wherein said Hchain Cregion is the Cyl ,- Q2 -Q/B or Iﬂllml i!&ﬂ III ﬂll
4. The chimeric H chain according to any of clai

said Hchain V region has the amno acid sequence of SEQ ID NOC. 142

and said H chai nf&Reglon is the Cy4 region. 5. A

chimeric Iight (L) chal N cawprilsd ngnite de i) sequeiid) of s arb afo:a 1puse
nmonocl onal antlbggﬁngalnst human TF and the L chain Cregion of a

human anti body, Wherein said L chain V regi on has any of the
fol | owi ng am no aci d equen@esino acid sequence dfl)SECheDANOt0 1S d
sequence of SEQ 145 35 (ATR-2), (2) the am no
acid sequence of k5hK) 146 - 124
(ATR-3), (5) the amiym®) adisl meqwenns dfs &R Ide N&f: SEOQ | D
hKI 147 (AlLx §D7) and (4) the ami no acid sequence of SEQ
ID NO 148 5 (ATR-5), (5) the ami no acid sequence of
SEQ ID NO 149 (ATR-(ﬁ) tenﬁj amino acid sequenC(e6)oft PEQR AR A OscilP 0
sequence of SEQ (ATRN@) 150 (ﬁ;R—S) 10 6.V The ctherLﬁ L
chain acc rd|n to claim ereln sai d n regi.on _has e
ani no acig squence 6. 513} e M3 oL shgin aCCOradlng 0 RMmeric L
chai n accor di ng whemdia nsdidm @hain v r\mﬁrcei maRithd a@hﬁim_a@ﬂo‘iwelﬁx_erﬁ:é he
Cerr] or C[err]ofeﬁﬁé”ED 8. The chimeric L chain according to
t

any of clains \Mﬁﬁ%nrlsald L chain V region has the am no

acid 7. The chimeric L chain according to claim 5 or 6,
wherein said L chain C region is the CA or Cx region.

15 8. The chimeric L chain according to any of claims
5 to 7, wherein said L chain V region has the amino acid
sequence of SEQ ID NO: 148, and said L chain C region is
Ck.

9. A chimeric antibody against human TF comprising
20 a chimeric H chain according to any of claims 1 to 4 and
a chimeric L chain according to any of claims 5 to 8.
10. A chimeric antibody against human TF comprising
a chimeric H chain according to claim 4 and a chimeric L
chain according to claim 8.
25 11. A humanized H chain V region comprising an H
chain V region complementarity-determining region (CDR)
of a mouse monoclonal antibody against human TF and an H
chain V region framework region (FR) of a human antibody,
wherein said CDRs include the following amino acid
30 sequences:
H-CDR1l: Asp Tyr Tyr Met His (SEQ ID NO: 133),
H-CDR2: Gly Asn Asp Pro Ala Asn Gly His Ser Met
Tyr Asp Pro Lys Phe Gln Gly (SEQ ID NO: 134), and
H-CDR3: Asp Ser Gly Tyr Ala Met Asp Tyr (SEQ ID
35 NO: 135).

12. A humanized H chain V region, wherein said FRs



sequence of SEQ | jd L chain Cregion is K
9. Achineric anﬂlmmumj“"ral]WHMImn TF conprising 20 a chinmeric H
chain according to any ot ckaists «L to 4 and a chinmeric L chain
according to any of clains 5 to 8. - 125168. A chineric antibody
agai nst human TF conpri si ng a chinmeric H chain according to claim4

and a chineric L, chain_according to claim8. 25 11 A
humani zed H chaiﬁHQngaiBﬁecgﬂi}?¥+ﬂ% FRLRP acid BAGRENELF g on

conpl enent ari ty-det erm ni ng-FRYt 0plh GOR) Gh“-LeffL@““@”§$sgP”Q§&Eﬂ?§ Vg%

ant i body agai nst TE _ang_an chaj n region franmewor |

(FR ofya gunan B%?Fggay,rg -8 %z%rEPﬁ §3fSV%fF%Y§n%f%d%efhgyfoPYEWgﬁa

am no acid 30 Seeqg@éyicBbe Asn Ile Lys (SEQHEIEDRI: P$@)Iyé%Ty;sth Hla_
SEQ I D NOg 133), _ . %EI n I S
(Ser Vet C Tyr Asp Pro }ﬁng%hea‘g'ngg W sé‘bff%”ﬁzﬁ %‘33‘ &t 1 ¥o

H CDR3: Asp Ser &Yy:Tyr Ala Met Asp Tyr (SEQ ID 35 NG 135).

12. A humani zed H chain V (@?i'ﬁf'p VALY 8 §8h IaFESpro Gly Gln Gly Leu Glu
ollomn2§9an1no aci d” sequences:

) - i ncl {

H-|1:2R|5: G n Vval Gr:rﬁgLigngggd%’%e?D : Al B Val Leu Ala Arg Pro Gy

Thr Ser Val Lys Ile Ser Cyg2lysrplwal Z]:\rg @fzz? ;lqla/ Phe dsy t1g &Y 11)&&582;19
. , H . (6] W n sequences

(N.Bi) ; 1Oy Trp Meg Gly, Eg%%l f‘%&‘?g %{i}g = Glg Adn dy Leu Gu

Trp Ile Ay (SEQ ID NO 1143) Trp Vval Arg GlrE) %)i{g&h@l%ﬁi%ﬁ{méﬁ%ﬁﬁo

Gn dy L t i , an
?33/ Trp Val Arg g8 W0 %%grgf%eéf%)§ S Trp Ile Gy (SEQ ID
NO 113), HIRS: any of the followimg seguences (1) to

(10): 15 10): (1) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser

L u Phe Ser Ser Leu Thr Asn d u Asp Ser
'e Ala T%% ed (1) Arg Ala Lys Leu Thr ﬁia Ala Thr Ser Ala Ser

Ile Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser
Ala val Tyr Tyr Cys Ala Arg (SEQ ID NO: 114),
(2) Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Asn
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
20 Ala Ile Tyr Tyr Cys Ala Arg (SEQ ID NO: 115),
(3) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn
Gln Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr
Ala Vval Tyr Tyr Cys Ala Arg (SEQ ID NO: 116),
(4) Arg Val Thr Ile Thr Ala Asp Glu Ser Thr Ser
25 Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser
Ala Val Tyr Phe Cys Ala Arg (SEQ ID NO: 117),
(5) Arg Val Ser Ile Thr Ala Asp Glu Ser Thr Lys
Ile Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr
Ala Val Tyr Phe Cys Ala Arg (SEQ ID NO: 118),
30 (6) Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Ser
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr
Ala Vval Tyr Tyr Cys Ala Arg (SEQ ID NO: 119),
(7) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser
Thr Ala Tyr Met Gln Leu Ser Ser Leu Arg Ser Glu Asp Ser .
35 Ala val Tyr Ser Cys Ala Arg (SEQ ID NO: 120y,
(8) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser
Ala Ala Tyr Leu Gln Trp Thr Ser Leu Lys Ala Ser Asp Thr



Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NGO 114), (m Ngvm
Thr Ile Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met

Leu Arg Ser A u Asp Thr 20 Ala Ile Tyr Tyr Cys Ala Arg ( E”
(3) Arg Val Thr Met Leu Val Asp Thr Ser Lysl2én- d n Phe Seﬁ Leu

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ
I D NO 116), é4€ A‘rsg Val Thr Ile Thr Ala Asp A u Ser Thr
Ser 25 Thr Al 313y T lReTYE Bhe ety Sehlachrgo(SBR gIRNOG 12 Akp Ser Al a
Val Tyr Phe Cys Ala Arg (SEQ) | &x§iGrall¥hr Ile Thr Ala Asp ThB) Sé¥ TRl sSeT

L Asn Ser Le
S T A AP Sy 98 IRE L g el £of) el ol L FO ASR SR Y
(6) Arg Val Thr Ala Vai Tya Tgp dys Ska Aihy GBEQ ID NOThlzzﬁa.aﬂd Met G u

Leu Ar glfg;s Leu Arg Ser ASPlé\fp J@ [yal, Thrr%@e[ Vi), r g é%%ﬁ%&éﬁ%( SEQ

Ser Thr Al AsTyFhreblyg 'HYEe%eSefﬁllSeTPelke%r%r@eJSekelﬁAqu\s%eSeAlSSAsp Al a
Val Tyr Ser Cys fha ALg 6§EQ‘5sz'i‘§} é?Q)Ala Arg (SEQ ID No(8izér\§] %ﬁé Thr
q}-‘/ dn r

S Leu
E?g 2?; éL? 228 #Kf Ser Sef Trp Gly Gln Gly hr Leu Val Thqg%al Ser
Ala Ile Tyr Phe Sys Ala deg (§E@ilﬁ)1ﬁ@ 112'-’41 L al Phe Mt du (9)SAFQSV8|
Thr Ile T N Ala Asp Thr Ser, Thr Va e, eu er Ser
Leu Arg sgr G u Asp Tgé the h‘lh"&a%?edry‘i‘ %9?“@% L3R £¢ BINE? 122),
and 5 claifilD} &rgl¥alwhHheh Phes T dmfmdﬁxbﬂarsé@mew¢e.as set Asn

T Val Tyr
D42 N by febete gt b 0¥ A0 BT s 0TS,

Thr Leu Val Thr V&ersken b), S@rIW&OSe‘%Z(SEQ?pIDm\I@:),lZSBQ m NO: 50 13.

I ch has
lﬂeaﬂq”ﬁ”;éeﬁ Cebereioh €, NuaCEI Nt dversiof) &7 S (lp Wo: W8 SN 120
ID NO 40 q‘&%’F%’r% b S IH ¥ 6O (W%Jr% %), SEQID K 69

(version d), SEQ(eré}:MbnSR)(ngQIP@ ®0: AFEQ¥&rNdn 58) 155eg fvesi o f),
SEQID NO 60 (verslon,g) sy SERAD M ¥65%6 (version bl), SEQ ID NO: 78
(version dl), SEQ ID NO: 82 (version b3), or SEQ ID NO:
84 (version d3).
20 14. The humanized H chain V region according to any
of claims 11 to 13, which has the amino acid sequence of
SEQ ID NO: 40 (version b).

15. The humanized H chain V region according to any

of claims 11 to 13, which has the amino acid sequence of
25 SEQ ID NO: 70 (version i).

16. A humanized L chain V region comprising an L
chain V region CDRs of a mouse monoclonal antibody
against human TF and a human L chain V region FRs,
wherein said CDRs include the following amino acid

30 sequences:
L-CDR1l: Lys Ala Ser Gln Asp Ile Lys Ser Phe Leu
Ser (SEQ ID NO: 136),
L-CDR2: Tyr Ala Thr Ser Leu Ala Asp (SEQ ID NO:
137), and
35 L-CDR3: Leu Gln His Gly Glu Ser Pro Tyr Thr
(SEQ ID NO: 138). :

17. The humanized L chain V region according to



(version h),

SEQ

ID NO 70 (version i) SEQ ID NO 72 (version j),

SEQ ID NGO 76 (version bl (version dl), SEQ ID NO 82
(version b3), or SEQlJ ‘ ml \ verS|on d3). 20 14. The

hunmani zed H chain V r

Isng*to any27 - of clains 11 to 13, which

has the am no acid sequence of SEQ I D NO 40 (version b).
15. The humani zed H chain V region according to any of clains 11 to

13, which h

as t

(-3 1 ra P LI SRdd &RSzencheeeqfe Mol 1RY iRFe AEHER i ) .

16. A humani zed dcichajdguénegi:on conprising an L chain V reg| on CDRs
of a nouse nonocl onal antib ai nst TE..an ainV
regi on FRs, wherei n T‘S%%y} CHRP Iﬂ% p{l?;{%rl &Rnnn écmq; c?lrd
Leu Ser Ala ISe2DRE] Iy Asp Farg Glal Ay [Tl Mhs &ws RISEQ eu
Ser (SEQ IQ hK):ﬁ§%§%3 12%? L-CDR2: Tyr Ala Thr Ser Leu Ala Asp

d 35

sequences:

(SEQ I D NG
Pro Tyr Thr

L-CDR3: Leu @n Hs Ay Gu Ser
(SEQ | DINGR21:38iny of the follpwinmtheddwemdiesed 1) ditain V

region accordi ng iy claim 16, wherein said FRs include the

following a
Met Thr Gn

m no

aci d sequences: L-FR1: Asp Ile dn

Ser Pro Ser Serl) Trp Tyay G3dr Gty 1o Rra GAY LK Addy REg I

Ile Thr Cys (SEQéu Led RINOTW?X)SEQ ID NO: 126), L-FR2: any of the
equences (1) to

Lys Ala Pro Ly‘sz) Trp P:I}Lﬁ.l G G WS & (%Eélly) I-f‘%réoséG) &ys

(2) Trp Phe G n THmM Lets Pred Ty (ISEDQ Sy N0 I%), and Thr Leu Ile Tyr (SEQ

fol |l ow ng

Lys Pro Gﬂ?

ID NGO 127), and
Pro Lys Ser

Leu Ile (13y)r Trété%)rD% %’8%3& 91% % Pry% gllﬁ_lpl\é%@@ any

of the foll owi nferdrihcese (THT t(EEQ ID NO: 128),

15

20

25

30

35

L-FR3: any of the following sequences (1) to

(3):

(1) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO: 129),

(2) Gly vVal Pro Ser Arg Phe Ser Gly Ser Gly Ser

Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO: 130), and

(3) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser

Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro Glu
Asp Ile Ala Thr Tyr Tyr Cys (SEQ ID NO: 131), and

L-FR4: Phe Gly Gly Gly Thr Lys Val Glu Ile Lys

(SEQ ID NO: 132).

18. The humanized L chain V region according to

claim 16 or 17, which has an amino acid sequence as set
forth in SEQ ID NO: 93 (version a), SEQ ID NO: 99
(version b), SEQ ID NO: 101 (version c¢), SEQ ID NO: 107
(version bl) or SEQ ID NO: 109 (version b2).

19. The humanized L chain V region according to any

of claims 16 to 18, which has the amino acid sequence of
SEQ ID NO: 99 (version b).

20. The humanized L chain V region according to any

of claims 16 to 18, which has the amino acid sequence of
SEQ ID NO: 109 (version b2).



15 (1) Ay Vval Pro Ser Arg Phe Ser Ay Ser Ay Ser

G T AT s, St S T e

Phe Ser Ay Sér & y"Set 20 Ay Thr Asp m#8 Fhr Leu Thr Ile Ser Ser Leu
Gn Pro Qu Asp Phe Ala Thr Tyr Tyr Cys (SEQ I D NO 130), and

(3) Ay Vval Pro Ser Ser . Ser Gy Thr_ Asp Tyr Thr
Leu Thr Ile Ser Ser A{:ﬂ Grhh r@l%/?ds%{ C%%}srb 9 é‘rhlaéltﬂ#l"dﬁﬁ/ragleﬁlfns&//s ( SEQ
I D NO 131), anch@tan TF, said ChdlrF%mﬁ]Sng/ tHey rﬂmanﬁhred,ys dI‘{?/dltGw Ile
Lys (SEQ 1D he hu ni,ze egi on
according to &Qal m %rdolrn%f‘o VI C-E‘ & agll %uée}h%eﬁ as set
forth in SEQ | D NRin3 (negixmmi)g fSE@rI [an@b@jso (ver5| on b), SEQID

NO 101 (version ), SEQ 1D Madiled & cn Uh e QoSFIIRNQ 109
(version b2). umani ze c ain regron actording to
any of cl AR eTE o sBid vihadn mnmélm e diunaitgrchde @fain v
SEQ ID NO 99 (vespidn Plersdon b) accAinglN® e zed dnfhaid I—chl%giﬁ)n
according to any, . of Ia| 16 to 18, Whl ch has the am no acid
sequence of C 999D 11'59“5(‘\/%1&?‘5&’2 - 128 -

21. A humani zed H chat3. ofa aturent i Aty agaiitstof an aﬂ(]urmﬁﬁl-_agasﬁisi Clhai n
conpri si ngat he h [ egi ccardin cl.ai nms
11 to 15 gr?d t he ﬁ \ 7, I_%aliér;l‘ lenglcooﬁnpd# 5%‘ r?%‘n QH{W%&F eridad!F 22.
A humani zed H chegoiot @rezmitdrbody aayinbing to ¢ laimarl STRnG dile ghailrain
conprising the rpé]%lz&g dF Ci‘add}na\ﬁ antib f{ﬁgl on (version b) according to

claim14 and the H chaln gion o human anti body. 23.

A humani zed H chain of4an Hf Wlé@?éi Abtchedn aqaanding taAny ain

conprising the hereitgerl HE N wherein JHH M MBS IONdgidE ¥ & r}g.nﬁaﬁn
claim 15 and the H chain 'c regi on of a human anti body.

The hunanil®ed H ¥HaibPHE ot divdg €2 anGyofor Cy4.
25. A humanized L chain of an antibody against
human TF, said chain comprising a humanized L chain Vv
region according to any of claims 16 to 20 and an L chain
C region of a human antibody.

20 26. A humanized L chain of an antibody against
human TF, said chain comprising the humanized L chain V
region (version b) according to claim 19 and an L chain C
region of a human antibody.

27. A humanized L chain of an antibody against

25 human TF, said chain comprising the humanized L chain Vv
region (version b2) according to claim 20 and an L chain
C region of a human antibody.

28. The humanized L chain according to any of
claims 25 to 27, wherein said L chain C region of a human

30 antibody is CA or Ck.

29. A humanized antibody against human TF, said
antibody comprising a humanized H chain according to any
of claims 21 to 24 and a humanized L chain according to
any of claims 25 to 28.

35 30. A humanized antibody against human TF, said
antibody comprising a humanized H chain (version b)



claims 21 to 23, wherein said H chain C region of a human 15 anti body is

gyg!ai ngz s ﬁlrmaq,nélTF sai d chali ﬁSCoﬁp?:Jg?RigzgdhtnggﬁzlmmlIMMIMW(M!

region according to any of clains 16 to 201&% -an L chain * € regivon of
a human anti body. 20 26. A humani zed L chain of an antibody

agai nst human TF, said chai n _conpr S|n t he humani zed L chain V

regi on (version 3H° HiTRy T & N1z&thiln GBain (Vansgigh B¥ a

human anti body. according t&&laAnhw@mni zed L chain of an anti body agai nst

25 human TF, said ha| r|5| e. hu nlzed hal egi on

(version b2) accordi g tor}‘b%é‘\ n&ﬁ'q_ c&azﬁgf‘?lns u@afnequdn ¥4 human

ant i body. antibagy C'Eim:ﬁumimg zedhdmammemi ar airadinng viexr sairsh af )

claims 25 o 27, n giQf ant. bo is
20y B iU Lid OB ALY (v AUIROP)

Cerr] or C[err] nanlze

sai d antltﬁﬁﬁpﬁﬁﬂﬁﬁlﬁﬂrﬁ}&&ﬂhdﬁanlzed H chaln according to any

of claims 21 to 24 argh a m”fﬁﬂﬂaiﬁ(ield (‘ah?dl%oégc HitGd Quman TfaméaQId clains
25 to 28. 35 Bq%h A humani zed anti b yz(%igal nst human sal d

ant i body conpri SHgRPIREMRLEE Y0 frdien ) chain (VerSlon i)

- 129d- | mngimg ti &Jlaiim g%s mh&h@mmg&ﬁdtédbqgwal&ye(rv?%&)
accordi ng,4o ¢ . : umani zed anti body agai ns uman
TF, said 1b %{?I gad: rc%‘tﬂ?r it ﬁd‘ad'"h fetni zed H chain (versioni) 5
according to claim233%&nd ralmtmmaidzleny la chdimer(icemsictail) accordiarcadli ng
to claim 26. i zed anti body agai nst human TF, said
anti body conpr|5|db g%e]hunanlzegpa ‘chain (version i) according to
claim 23 and the hunetfized®NA ergioditgersichiimeric Hh2Zhadec eationgling dlcai m
27. 3hy YA @nGed Qgtq, ghineric H chain according to any
of cl ains to 4. DNA encoding a chineric H chain according
to 3 y of claij e 2 9 encodlng a chimeric L chain according to

any of claims 5 to 8.
36. DNA encoding a chimeric L chain according to
any of claims 6 to 8.
37. DNA encoding a humanized H chain V region
20 according to any of claims 11 to 15.
38. DNA encoding the humanized H chain V region
(version b) according to claim 14.
39. DNA encoding the humanized H chain V region
(version i) according to claim 15.
25 40. DNA encoding a humanized L chain V region
according to any of claims 16 to 20.
41. DNA encoding the humanized L chain V region
(version b) according to claim 19.
42. DNA encoding the humanized L chain V region
30 (version b2) according to claim 20.
43. DNA encoding a humanized H chain according to
any of claims 21 to 24.
44. DNA encoding the humanized H chain (version b)
according to claim 22 or 24.

35 45. DNA encoding the humanized H chain (version i)
according to claim 23 or 24.

46. DNA encoding a humanized L chain according to



d|ng a chinmeric L chain according to any of
36. DNA encoding a chineric L chain according to
37. DNA encoding a humani zed H chain V

clalns E"m"
any of

regi on 20 accord| ng to any of clainms 14 130 15. 38. DNA

encodi ng the humani zed H chai n V region (version b) according to
claim 14. 9. e codln t he hunanlzed H chain V region
(version i) accot®n t?ﬁ%ﬁ@ﬁ 2%% DNA encodi ng a humani zed

L chain }j/ r egi (r)]n 47 accmmxilélgcddhrﬁjlﬁ}ﬁé Iﬁlr@dr!ﬁ?zegcﬁ ]iQ:l'?erlx))(versa.%n bl
DNA encodi ng t aln ver si on according to
claim 19. é%%%g&g& Qﬂ |%ﬁ)?ﬂé££Unanlzed L chain V region 30
(version b2) accorduﬂﬁt()mﬂkuendﬁﬁlng a humanizd DN @ENCodrds Bohus@Ni zed

H chain acegordin | to 24. 44. DNA
encodi ng t%e hurrﬂ%c?gred i 1-hal n vers?o#?b according to claim 22 or
24. 35 45. DNix eridRIRFeFlduMed o domprlsiny @NA @nddding a
according to cl ammer ¥ B4 hain accordiftf tPNA Li}E0MH ng a humani zed L
chain according to - 130 -

any of clains 25 to 20- An expressipon et QiR eing Miaeneading i n
(version b) chimenidi mEHOic| 2dBAH R 23 -claim 34. 48. DNA encodi ng
a humani z g L chain ( rS|on bZI_%H 5., accordln to claim27 or

49. An expression ve QPrlSlng(HNAHQWQPq449mﬂn

according to cl asrmimlc L Chaln acﬁﬂ:rd%rngew esls i 3s.ct or conpri sing DNA
encodi ng a chi ngy %&Q} otro ccc;mai m 34. SPQ‘LA in51'a An
expressi on vect or Conpr|S|n Encot |ng a iS5t &ngading
according to cl &mmExic L aln agBDrdimexyw eslsiion 3ect or conpri si ng DNA
encoding a Ch'QQTJC’Aﬂ‘Hﬁﬁﬂb§¥¥aﬁwvé5l3f3dﬂﬁﬂfﬁé%%g DNA encoding a
15 chimeric H chain according to claim 33 and DNA encoding a
chimeric L chain according to claim 35.
54. An expression vector comprising DNA encoding a
chimeric H chain according to claim 34 and DNA encoding a
chimeric L chain according to claim 36.
20 55. An expression vector comprising DNA encoding a
humanized H chain according to claim 43.
56. An expression vector comprising DNA encoding a
humanized H chain (version b) according to claim 44.
5>7. An expression vector comprising DNA encoding a
25 humanized H chain (version i) according to claim 45.
58. An expression vector comprising DNA encoding a
humanized L chain according to claim 46.
59. An expression vector comprising DNA encoding a
humanized L chain (version b) according to claim 47.
30 60. An expression vector comprising DNA encoding a
humanized L chain (version b2) according to claim 48.
61l. An expression vector comprising DNA encoding a
humanized H chain according to claim 43 and DNA encoding
a humanized L chain according to claim 46.
35 62. An expression vector comprising DNA encoding a
humanized H chain (version b) according to claim 44 and
DNA encoding a humanized L chain (version h) according to



53. An expression vector conprising DNA encoding a 15 chimeric H chain

according to claim 3H,mg g a chinmeric L chain according
to cl ai m35. HESIOH vect or conpri si ng DNA encodlng a
chineric H chain accor di ‘hg‘to*cl ai m 34 and INA -encodi ng a chimeric L
chain according to clai m 36. 20 55. An expression vector

conpri sing DNA encodi n humani zed H chain according to claim43.
56. An expre55|dﬁl%%%t conprising DNA encodi ng a humani zed H chai n

(version b) accordi ng53.0 Qixaléﬂpﬂﬂasmon vector Tomp¥i sy eaf WhdRE iy a

conpri sing DNA n 5 ni zed H chain ver5|on 1) ,according to
cl ai m 45. AR 3§%N?Aﬁ é%ﬁ?%s Nt 3Rt tor %ﬁﬂxﬁﬂrﬂf

humani zed L chaidNAacowaling to oiemizel L chain (vefﬁ.onﬁxrb)ewcﬂﬁsijmg to
vector comgrising Q_Zl@@pcodl ng a humani zed L chain (version b)
according to claim 60. An expression vector conprising DNA
encodi ng a humeft zedhL &stpues(har stemtd2)coapuuirsding A (ﬂrmadm& a

61. An expressi qmm/@:piﬁd GOIHd & é?!&&ﬁ%d'an%&dln et}dﬁwﬁa?ﬁ fef1ai n

according to claim43 and DNA encodi ng a n accor d| ng
to claim46. 35DNA encoging azhiumgivigasd dn ahadinor( vesifdasindy Eesaxdiow ng a
humani zed H chaitvo (egih g b) according to claim44 and DNA encodi ng

a humani z L chain (yersion h ccording to . .- 31 -

i aimay 19 85 A it ASEs A Rech  dh STRE ST TRAERF 2
humani zed H chaigonfpueirssion §A a;mmdiinfgg d @mjnw!rnnc45i aMhin accdMAmnNai ng
a humani zed L ¢ VEL Si ord| claimdr. . 64.
An expression vr@ta{(}'rn( c%drfpralc;{s;lil %%BA fol%sd.&n vector \GomRRLadRgy D n
(version i) accEnfadind a:l%hmeﬂcadd chain ap@reiowditny cd aimreiii.zed L
chain (version b2) acgprdingest tra@n%ﬂr%{e@ #AthlQn ex Sﬁ'&srﬁm a/%#}%g.l

transforned Wi th an expression vector conprisin enco

chi meri ¢ MPchai FRRIGISANY BN encodifigigmeldmesi@ B chi sk peeesiddmay det or

conprising DNA claim 50, and by an expression vector comprising DNA
encoding a chimeric L chain according to claim 52.

67. A host transformed with an expression vector
according to claim 53.

20 68. A host transformed with an expression vector
according to claim 54.

69. A host transformed with an expression vector
comprising DNA encoding a humanized H chain according to
claim 55, and with an expression vector comprising DNA

25 encoding a humanized L chain according to claim 58.

70. A host transformed with an expression vector
comprlslng DNA encoding a humanized H chain (version b)
according to claim 56, and with an expression vector
comprising DNA encoding a humanized L chain (version b)

30 according to claim 59.

71. A host transformed with an expression vector
comprising DNA encoding a humanized H chain (version i)
according to claim 57, and with an expression vector
comprising DNA encoding a humanized L chain (version b)

35 according to claim 59.

72. A host transformed with an expression vector

comprising DNA encoding a humanized H chain (version i)



encoding a chineric L chain according to claimb51. 66. A host
transfornmed with an expression vector 15 conpri si ng iun“ l
chinmeric H chain according to claim50, and by an Iwﬂg ““gﬂlltul“l'

conpri sing DNA encoding a chineric 4+ x3mi-n accordirng to ¢lalmd2.*

67. A host transfornmed with an expression vector according to claim
53. 20 68. A host transformed with an expression vector .
according to cl &5R%Aing to claimgy, pndhstith ATS fOIRRRP S#QTh 8rtadr essi on
vect or C ongumhysit TeH APNDNIN Gl S riy MRz ddl ahad il B COF&h bt B2)

cl ai m 55, and\Méglan qﬁfre55|on.ve tor conprising DNA 25 encodi ng a
humani zed L chain %ﬁﬁgﬁ rﬁftq}Qﬂqhi 58. 70. A host transforned

with an expression vetior A host(hﬁ&ﬁéﬁﬁﬂﬂpi?W&ﬁﬁT&HﬁéKpﬁbéHﬂHﬂﬂd@ﬁ%df1:hain
version b Tlell t l aidn 56, and with an expression vector
((:orrpri Si ng):’DNA eanccogl ngr%aq%urrc'glnalclzngﬂ' chain (version b) 30 3 according to
cl ai m 59. 4. A Hest thansfiormet! With an edpresss ion wedtwor

conpri si ng DNA qm@gﬁdghéiggugygfﬁxgjjchain (version i) according to
claim57, and with an expressi on vector conprising DNA encoding a
humani zed L chain (vel®i orft B0 trangfymfichgritth @rmieNmB®ssion vector 72. A

host transfor necaoddrtialy eddPrelssinP s vV.ect or conpri sing DNA encodi ng a
humani zed chai n (ve{ [ - 132

ion i . )
- 18¢ccording toss'cl 2} rﬁq\:“:’?t A shmedh Wil afsisspRassign vector
conpri sing DNA exmodidicna twurdrrized 4. chai n (version b2) accordi gg to
claim®6. Y/ A 1.t.h an expressi on vecto .
according to claim 617.37' ﬁopslloctég}fo(}gﬁgeﬁ\g%lrn%saf S MG Harhtrf‘%é:if{* ession
vect or ac NS thymaAraiTH 6Xhich comprisezb cuA thosing rasfsar med with
an expressi on Vedirding +AAYUIH 5 ! Arfd HdPVEELiHY the chinhip A NSt

di g to claim64.

t ransf or W th an expression vector accor
nﬁg ang}bo y from said culture.

78. A process for preparing a chimeric antibody
against human TF, which comprises culturing a host
according to claim 66, and harvesting the chimeric
antibody from said culture.

20 79. A process for preparing a chimeric antibody
against human TF, which comprises culturing a host
according to claim 67, and harvesting the chimeric
antibody from said culture.

80. A process for preparing a chimeric antibody

25 against human TF, which comprises culturing a host
according to claim 68, and harvesting a chimeric antibody
from said culture.

8l. A process for preparing a humanized antibody
against human TF, which comprises culturing a host

30 according to claim 69, and harvesting the humanized
antibody from said culture.

82. A process for preparing a humanized antibody
against human TF, which comprises culturing a host
according to claim 70, and harvesting the humanized

35 antibody from said culture.

83. A process for preparing a humanized antibody
against human TF, which comprises culturing a host



77. A process for preparing a chimeric antibody agai nst human TF,

whi ch conpri ses cul according to claim#65, and
harvesting the chi r‘iﬂ[l mu@ !" dy fromsaid culture. 78. A
process for prepari |body- 133 - agai nst human TF, which

conprises culturing a host accordi ng to claim 66 and harvesting the

chineric ant i body fronlsald cul ture. A process for

preparing a chi MEGEHENY BedyFlaim 71ag§1“ﬁ”sthal¥l}’@f§ﬁlﬂg t\m dMEgHFe s es
culturing a hostantlbodyaqqq;rndls@gd Q;\_gjtajr@ 67, and harvesting the chineric

antibody fromsaid c Itur A .proce ar, par.i,
chi meric anti body 25Lé éﬁl%ﬁcm ‘ﬁgeRﬁPﬁJﬁW maé'g‘szo KRl b%éiaa host
according to cl @gaiftst dnhamMFgstwhigha conipreises aulitmdyng a hosftr om sai d
cul ture. f A
agai nst human Tlécc\ﬂ‘nl%]lh ds&%rp?"lcl%}? cul't ur%ﬁg‘ al%%c')s'act quezgglggard' ngidt o claim
69, and harvestlan;nhﬂﬁﬁuﬁnnm:@@dd cultumet.i body fromsaid culture.
82. A process for preparing & Judmnigsd éﬁ:%da%q_q,é meﬁ‘ﬁaz'erHSt ByuyT

cc

whi ch conprises culturing a host a| m 70, _an
harvesting the HR#fMStedRn ThnMbedy samnnisas Cé{}lttud-”rlé‘g a host 83. A

process for Frema:rddlgilaldwmmlzml arg,i kady harvestajgﬂglss e Muieihited ‘ém' ch

conprlses ul turl 0S according to

claim 71, *dnd hﬁ{}g‘aqfﬁf { RfghiEFUre:  antibody fromsaid cul ture.

84. A process of prep}frl ng epmmmm et pregaodyng a humegaizest dntnidbodifF,

whi ch conpri ses & ‘Jtr}gm% Qet th:.c acccqqr[pcylré%st %u‘it@r@n?gz am%@arvesti ng
y g &5

t he humani zed frdmsai process
for preparing a mmm tantddedary 74, andadenves tineart e hugidndizesbnpri ses

culturing a hostyntibhodPCaUnlidid d l@iya.73, and harvesting the humani zed
10 antlbody fromsai'd culture. 86. A process for preparing a
humani zedlanti body 87. A process for preparing a humanized antibody

against human TF, which comprises culturing a host
according to claim 75, and harvesting the humanized
antibody from said culture.
88. A process for preparing a humanized antibody
20 against human TF, which comprises culturing a host
according to claim 76, and harvesting the humanized
antibody from said culture.
89. A process of preparing a natural humanized
antibody that has a complementarity determining regions
25 (CDRs) derived from non-humans and a framework region
(FR) derived from a natural human antibody and that has a
reduced immunogenicity, said method comprising the steps
of:
(1) preparing a non-human monoclonal antibody
30 responsive to an antigen of interest;
(2) preparing a plurality of human antibodies
having a high homology with the amino acid sequences of
the FRs in the monoclonal antibodies of the above (1);
(3) replacing the four FRs of one human
35 antibody in the above (2) with the corresponding FRs of
the non-human monoclonal antibody of the above (1) to
generate a first humanized antibody;



agai nst human TF, which conprises culturing a host according to claim

74, and harvesting the humani zed anti body from sai 5
87. A process for preparing a humani zed anti body ,aﬂwmgmulmmm
whi ch conprises culturing a host aecdBdi rg to cl ai , o 1NN
harvesting the humani zed anti body fromsaid cul ture. 88. A
process for preparing a humani zed anti body_ 20 agai nst human TF, which

conprises culturing a host(4) detegmigingnghecabiaity7ef 5R8 RameBIEPAg the
humani zed adittiboagy geheataddiaulther @bove (3) to b38d BHoptheess of

preparing a natural, humani zed anti bo hat has_a_ conpl enentarity
det er ni ni ng reg@G%&gfg or FéDﬂ?ftE@}F@Sdafggﬂ&ﬂgﬁgﬁgnﬁﬁglgggyagﬁr%ﬁﬁmnrk
regi on (FRntdelenyed froma natural human anti body and that has a
reduced i nogenicity, sai.dq nethaod.conmpri sing S S f: .
(1) prepa??ﬁg a non-hunanq§3n5gbgﬁ§ﬁngggpﬁoag §hQSe %ggpSEsFQS ggmgﬁlzed
antigen of inteﬁ@&dbpdy generated in thp pbeperi(dg giphutabity of human
ant i bodi es cd??@#?% %i%'QBgQOG@'QQ¥ Walhnt B6+28LA9 LY $8UHEREET R
ngl a 1 3)
b\

the FRs in the nonocl ti bodies of the above (1); ) ]
repl aci ng the f&&OTrRheopnendsedmidn 33) amgngi kb8y MRRaphanspbedies) with

the correspondi pgepRyedf in (2) ktbBegeaerluBBRRHBDEEELARRhuARKiRGAY Of the
above (1)160 enerate a first humani zed anti body;

- 134 - antf%°dY7 (4) determining the ability of the hunmanized
anti body generated in the (@gho¢empdrihg kRhedabdlikg¢ of theasecgad or to
T o, B oy el ased 1o helEBnR e raratE | () e
above (3) with tfHderst humagdrzeds potdbogyFBenetatiked homaheanboledy 3hdpri s
different e BHiNG (92 998 Rl heBlRRY SR SHUTRN nBALIAIYLES the
prepared in (2) to generate the second unanlzg 18 anti body;

15 biological activity of the antigen thereby to select a
humanized antibody that has a favorable activity;

(7) performing the above steps of (3) to (6)
for the humanized antibody selected in the above (6); and
(8) repeating the above steps of (3) to (6)

20 until a humanized antibody having an equivalent activity
to the non-human monoclonal antibody in the above (1) is
obtained.

90. The process according to claim 89, in which
said antigen of interest is human tissue factor (TF).

25 91. A humanized antibody prepared by the process
according to claim 89.

92. A humanized antibody prepared by the process
according to claim 90.
93. A therapeutic agent for disseminated

30 intravascular coagulation (DIC) syndrome, said agent
comprising the humanized antibody according to any of
claims 29 to 32 and claim 92.



(6) conparing the ability of the second humani zed anti body generated

in the above (5) and the first humani zed anti body generated in the
above (3) for the ability to bind to the antigen or to neutralize the
15 bi ol ogi cal activity of the antigen-thdbeby to select a

humani zed anti body that has a favorable activity; (7)
perform ng the above steps of (3) to (6) for the humani zed anti body
selected in the above (6); and Aﬁél&ﬂz¥8) repeati ng the above
steps of (3) to (6) 20 until a humani zed anti body having an equi val ent

activit toth on- |.gna ngLbo Lh.t % IS
obtaineé. ggng?E§g§aog§§§BS§XO%SSﬁéE?og¥F%?ﬁ1gg?%?% &ﬁ?i%
sai d anti gen of comperiedingi:s human tissue factor (TF). 25 91. A
hunmani zed anti bod repar . r cacear di ng At ks 9.
92. A hu&gnized gnfl'ggyﬁg?géé%gg Eyegﬁgﬁpgggggé§9ﬁ8 ?héggo?d?hg&gggclaim
90. gegion cpapapedngcthgeHt chaindfBBenPhafe@osge monoclonal

intravascul ar caagybailyoRgaPhtr &¥ndh@MeheSai €nafRNFRs of aCABRBLSIi Ng the
humani zed anti body . 26%9"9and (3)2Me’h chain & 26§30 ot a fufng ' & ™M 9%
antibody; and

10 B: a humanized L chain comprising (1) an L chain V
region comprising the L chain CDRs of a mouse monoclonal
antibody against TF and the L chain FRs of a human
antibody, and (2) the L chain C region of a human
antibody.

15 After generating a humanized V region by grafting
the CDRs of a mouse monoclonal antibody onto a human
antibody, a humanized antibody having a higher activity
is searched by replacing the FR of the above region with
the corresponding FR of the human antibody having a high

20 homology.



