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THERAPEUTI C AGENT FOR LYMPHATI C TUMORS Technical Field 5

The present invention relates to therapeutic agents for lynphatic
tunors (excluding nyel oma) conprising as an active |n§G§dE&ﬁ8/PCT
anti bodies that specifically bind to - lproteins expressed in said

| ynphatic tunors. The present inventlon also relates to therapeutic

agents for T cell 10 tunmors or $é%%éf€££§§(excluding nyel oma) .

Furthernore, the present invention re ti bodi es t hat
specifically bind to pr QHERAPPENICE AEENT FORY HYMRHATIC TUMORSTOrs and that
have a cytotoxic activity. Background Art 15 Lynmphatic cells
are mainly responsible for imunity in the living body. Lynphatic
cells are all He¢hnbealrbheld the same henopoietic stemcells, which are
releasedsinto . rhOCopeEdpbel dheht oM f‘éi&éeée@@%ﬁér%éu@ié”&?@ﬁtﬁ” by

the action of various fferentiation 1 nducing factors or
factors in thef%ﬁn%YmE??EMFo?u%@ﬁ%r(%ﬁﬁbhglngtmmﬁl°ma) ?%mHF¥$b?@n%%sa$n

such differentagties, 11’1¥f@@£\§f{£e§n@i}§‘odles tﬂa@aébycsfﬁééliyeslwt@othe B
cells and the T cells to have t he ablllty of

re thou
e ng | Bréfeifhriererred in said LErpRield tHBSER: | L BN RESTeRE b5
ability of anti@wnmme@lﬁlmlaﬁqé otoxthetypatti¢ hegents féi ke.cdhen

h I h
;uffﬁgcggrfarn gﬁgg%ggggglggii gggﬁ%x%%?%ﬁnﬁﬁﬁyggﬁ ﬁ?ignp?glﬁ$e$;te in

an unconEmttthmm@ﬁnetherpr@&embnenwemtbop rﬂbatqaphatantﬁbodies
tissues, the bigpod Q;geéf'&é%i(f% SHEd € u%f%@eiﬁ C@Jcévf %ﬁ( 5@{&0
t unor . ause e Introduttion o og|

particul ar tecHHBPHTi 2pd %HW%H%%%Gt%a?Yh%R@xH%ea%thItY nDnocIonaI
anti bodi es agapaskgrbhhgr£ALI ati on antigens on 35 the cell surface, it

has becone p055|ble to |dent|fy t he orlgln and/or_the differepntiation
stage oft®l ynphatic LYMPhabif |Gelle 3@ AR bl reFiPansiple 508 | XY e
possi bl e in the living body. Lymphatic cells are all derived from

the same hemopoietic stem cells, which are released into
the peripheral blood after repeated differentiation by
the action of various differentiation inducing factors or
20 growth factors in the bone marrow or other organs. Due
" to differences in such differentiation, lymphocytes are
broadly classified into the B cells and the T cells. The
B cells are thought to have the ability of producing
antibodies whereas the T cells are thought to have the
25 ability of antigen presentation, cytotoxicity and the
like. When these cells undergo tumorigenic change for
some reason or other during certain stages of
differentiation and begin to proliferate in an
uncontrolled manner in the bone marrow, the lymphatic
30 tissues, the blcocod or the like, such a state is called a
lymphatic tumor.

Because of the introduction of new technologies, in
particular technological advances that make use of
monoclonal antibodies against differentiation antigens on

35 the cell surface, it has become possible to identify the
origin and/or the differentiation stage of lymphatic
cells. Aaccompanied by this, it has also become possible



- 2- not only to determ ne whether such tunor cells are derived
fromT cells or Bcells but also to identify the degree of maturity
of tunor cells. Lynphatic tunors are broadly classified into the
B 5 cell tunmors and the T cell tunors based on the origin and

degree of maturity of tunor cells. Based_on the degree of maturity of
tunor cells, the B cell tunors are classified into acute B Iyrrphatic

| eukeni a (B-ALL) | B-
I Slripﬁz)nrrg, (10 ?(n]tlf gr&%e%anﬁq‘%% %’tﬁe%r ﬁeuﬁb?&%\) FO]1I]1)S, Lﬁoar pal li um
| ynphoma, di ffL@%riWr@mn dhdalls laks 0@ilt8h®u¢t adiso to ideartd,fyt Hhel

cell tunors areg ,ﬁaﬁsp e legree of maturity of tunor
cells, into acut%T ynp hatl o(?cn em' a “ALL), chronic T Iynphatic

| eukeni a (T-CLL), 1§aympfsﬁmq tunas ar@ubermaal ATlRssdfAeaATinse itheeEal T
| ynphoma 6PNTL)ceid ¢uifordd kﬁ:c( %'T '@e’l%h‘%uﬂx@%@ based oﬁ'xl Lt'l'x‘éSUﬁIgQ.% and

Cinical: Canceég serl es ) Leukem a and |y oma, TaKashi

Sugimura et al .9€IRRR Qf “\ﬂtéwléd of tumoruc@llsiggjaasgdcgpq thenslegres yoshi
gakatsukl , Ni SMM&@LQLty cﬂﬂﬂiuﬁbr b%all)s the B cell Lthnaoi-strax%that f
espite recent vances i t.,echno ments o

| ynphati c turmrcg]q%ﬁsel Ted ”htcﬁ aEHGe P”‘éty&@atf‘ﬁe 8& &"téBWﬁ;‘QUté

| ynphatic chmorkani B (yddha tifcorl eskenyilae,( B-CLAYI,| pr20% clyniptbmmua, and 25

that of ymphorg i ey %}h“ﬁ%}g Wk he dQHRRERD stf%%llcug.al aiieuer

the cure rate for B | S sal relati
progress of wllymwkw: diffuseedypipbomaFandhaheodd ket I@nprwleaqtbamre

i ntractabl e n a an t under
30 10% f or adulci1 %ﬂgsﬁﬁ ljlkem a %flf)e g?'%rgfggg%d Baska o %hg
ot her hand, Cotdggree Qf auatq@ré/ gells, ipsgoarsssl Taﬁﬁ’i‘“l?@@?"
(anti-HWL. 24 arEé\hééiM) t(*'iﬂl ron1 bhallﬁﬁhg»ggiigggéﬁkém&ﬁ f("l‘-‘-@L\N)t h

human myelLona ce | o 1994) 84 en antl-HM 24
ant i body?% tadrmcrﬁ]slt S'reég‘ﬁ"é- ﬁ?%’s)e PPRAASLaReLdPREER 1h diman
myel oma cel | s, Iypteomd b(@dmmcmk@bedlka {(Zomait RIALES [Gan] in a

specific mnner(fll\@usatak'te@ Ii%l%talal Canceri)'g, series No. 17 Leukemia

and lymphoma, Takashi Sugimura et al., Medical View Co.,

Ltd., 1987, B cell tumors, Kiyoshi Takatsuki, Nishimura
20 Shoten, 1991).

' It is true that, despite recent advances in the
medical technologies, treatments of lymphatic tumors are
not satisfactory. The cure rate of acute lymphatic
leukemia (ALL), for example, is still 20% or lower, and

25 that of lymphoma is still about 50% at the advanced stage
although the cure rate for B lymphoma is said to be
relatively high due to the progress of multi-drug
therapies. Furthermore, T lymphoma is more intractable
and has a cure rate of about 30%, and the rate is under

30 10% for adult T cell leukemia (ATL) at present.

On the other hand, Goto, T. et al. have reported a
monoclonal antibody (anti-HM1.24 antibody) that was
obtained by immunizing mice with human myeloma cells
(Blood (1994) 84, 1922-1930). When anti-HM1,24 antibody

35 was administered to a mouse tfanSplanted with human
myeloma cells, the antibody accumulated in tumor tissues
in a specific manner (Masaaki Kosaka et al., Nippon



- 3- Ri nsho (Japan Cinical) (1995) 53, 627-635), suggesting

that anti-HML. 24 anti body could be applied in the di agnosi s of tunor
| ocal i zati on by radi oi sotopic | abel ing, mssile therapies such as
radi oi unot herapy, 5 and the |like. However, it is not known that
anti-HVL. 24 anti body is useful for.tgeatnent of other |ynphatic

t unors. Di scl osure of the Invention Ther apeuti c net hods
for |lynphatic t ur, Lhycyse n e

chenot her api es %tg)y (rbaatpaq{ %ﬁ’]l%lcalg (gggg)ng?lfogz?rg%ggf a%‘?‘%%g%ﬁm%d t he
like. As that iddd-Hbo am&wb@éy cauhd be appiiedrinythe

satisfactory f CHlatt%}ﬁJsfissQﬁSQ:%mo%n(j.ohﬁiizSQQSB Hgkkaglolsotoﬁf@r apeutic
agents or nethod hat can alleviate 15 atic _tupors and prolong the

survival peri od-a¥etiRg. mlssﬁ%%lﬁ?ﬁfaﬁﬂésbépﬁa afare@goimmunotherapywhys, it

is an objgct ofariche;rw QINY. | MoRRlve®) i€ is notPkAswECtRateamtNeMpery i C
agent for |ynphat,i, In order to

provi de such a& Fut 'cuéﬁéﬁg,%Pﬁe%rea%mgKﬁvgﬁaﬁFéeﬁa%%mﬁgﬁEﬁ%|ver

conducted in vitumorst.udi es including flow cytonetry (FCM anal ysis,
determ nation %B losur%yE&t%ﬁ Iﬂ95h¥i5bes such as an ADCC activity, a CDC
activity, etc. AT i Vive “studi &S 'on “anti t unor effects 25 usi ng

anti-HML. 24 anti bodWKe@ﬂmutic getibds Bbrody(pbetjic tumorg4tha2rd 930),

and ST 85 On ey dhoiiBe variofS! CEROBROEERILL S HINED

anti - HVL. 24 ant | speci ficall ares
have fourtdlem?évcle@he bone; g@ﬁrmﬂot@aﬁspééb’gﬂt,’s@@ #9d atite -1 24 B9

antibody is beigagh D5 3bven) hbWBU@E'CnBﬂanéf 8Rdsé hate yet anti - HML. 24
anti body has an antit unor ef féct on Iynphat tunDrs and, t her eby

have conpl et ed St 863y fR¥ekhpoAiseases, “and thys epgRhiph

i nvention prOVIﬂféﬁ:a@étﬂ%&baﬂ%%hlt@ or metaeaattﬁ@t éaﬂp&mev@lawmrs
(excl udi nyel

(prol v pg, vl Simh SUPLLRRRY, 1R prATof 56! M ROAE beRlod bA LI 00,
as set f patthiant 8@ bPiNg atadhddt hat has a cytotoxic activity.
Thus, it is an object of the present invention to
provide a new therapeutic agent for lymphatic tumors
excluding myeloma.
20 In order to provide such a therapeutic agent, the
" inventors have extensively conducted in vitro studies
including flow cytometry (FCM) analysis, determination of
cytotoxic activities such as an ADCC activity, a CDC
activity, etc. and in vivo studies on antitumor effects
25 using anti-HM1.24 antibody (Goto, T. et al., Blood (1994}
84, 1922-1930), and studies on the isolation of the
antigen protein to which anti-HM1.24 antibody
specifically binds. As a result, the inventors have
found that the antigen protein recognized by anti-HM1.24
30 antibody is being expressed on lymphatic tumors and that
anti-HM1.24 antibody has an antitumor effect on lymphatic:
tumors, and thereby have completed the present invention.
Thus, the present invention provides a therapeutic
agent for lymphatic tumors (excluding myeloma) comprising
35 as an active ingredient an antibody that specifically
binds to a protein having the amino acid sequence as set
forth in SEQ ID NO: 1 and that has a cytotoxic activity.



-4- The present invention also provides a therapeutic

agent for T cell tunors or a therapeutic agent for B cell tunors
(excl udi ng nmyel ona) conprising as an active i ngredi ent an anti body
that specifically binds to a 5 protein having the am no aci d sequence
as set forth in SEQ ID NO 1 and that4 has a cytotoxic activity.

The present invention also provides a therapeutlc agent for T cel

tunors or a therape%ﬁlcp%%gghthQ g_enp glﬁghghlon a%?Q%&%% ot %IOWB)

conprising as an active i Ngre
specifically biaggat for Tt§eélpﬁ@m@rﬁ WEV@nghﬁm@nﬁﬂhM§aﬁga@tséﬁueﬁbsedé set

forth | N eQR@rksD (Mc1hdang h@%ﬁo&%ﬁ %dﬁﬂfﬁé%ﬂd3d§”éd”édﬁlve

The present inyention also providés a therap agent for T cel
tunors or a théP&E@GﬂFEtaQQn?nF&P°§Yb@hatl§99°1¢&ﬁﬂQ§YZé%ﬂdﬁdFﬁganyelona)
conprising as proaetinvéaving theghadnentacdd a@fqlula@d:ye akatsetp&eirihcdlnl y -

bi nds t t h t forth
SEQ 1D No. 1 afFOAB TR TaknADenaE PR &, B ostRRt SR i 7Y 56 The
cytotoxic activity. The present Imweptdeanialisov@rovides so terapesas ia
therapeutic o en%g%BE &OEeIlc%hhoE%”%&saokn%f%@ﬁh%ﬁ%“%g%nﬁg%g& ROl B cel

tunors (excl udi I ngr édi ent "an
anti body t hat §p@@ms|d&mp}uﬁnnssmwelema) comprasding HévﬁmgaEWeV&nlno aci d

sequence;@s Se&n@?bﬁ&eb@ g5mono§§9n5@ gg%l%o gh%haQa§ e R pARksVI LY

and that has Cy of human ant consta regi on.
The present |n¢@nﬁléﬁ°§9§8 bﬁ@@P&e§h§ ﬁﬁéﬁ@pé&ﬂﬂcsequencégéﬁtSﬁ&rfvr@él

tunors or a thgnagegt t® §BeNY Baa Bheel has a cy%%@%&ic(%&%ﬁ%@%@g nyel oma)
conprising as an actbve 30 redient a_chimeri¢ antibody a humani zed

ant | body Chat ToBGPFEFERR! S ANERELON 24 56r BELVARE, Bnd HEKEDRREAG

aci d sequence agenet fber thcel1SEQmbPsNOr & ghériapatities agent forCgt eedidicC
act|V|ty'I5 enti.on al sQ _pravides_a the@apeutlc 35

e sent in
agent for™ T celPmpﬁﬁolgxgghglﬁﬁePgﬁéﬁpﬁé §§8RF1F&PQBa§e active unors
(excl udi ng nyeblogepddiempr e8i agtibody abbitvepecificeddyediiads &o anti body

t hat SpeCifiCab&%tghﬁdﬁabgnanthe amino acid sequence as set forth in
SEQ ID NO: 1 and that has an ADCC activity or a CDC
activity as the cytotoxic activity.

20 The present invention also provides a therapeutic
" agent for T cell tumors or a therapeutic agent for B cell
tumors (excluding myeloma) comprising as an active
ingredient an antibody that specifically binds to a
protein having the amino acid sequence as set forth in
25 SEQ ID NO: 1, that has a cytotoxic activity, and that has

Cy of human antibody as the constant region.

The present invention also provides a therapeutic
agent for T cell tumors or a therapeutic agent for B cell
tumors (excluding myeloma) comprising as an active

30 ingredient a chimeric antibody or a humanized antibody
that specifically binds to a protein having the amino
acid sequence as set forth in SEQ ID NO: 1 and that has a
cytotoxic activity.

The present invention also provides a therapeutic

35 agent for T cell tumors or a therapeutic agent for B cell
tumors (excluding myeloma) comprising as an active
ingredient an antibody that specifically binds to an



- 5- epi tope recogni zed by anti-HM .24 anti body. The

present invention also provides a therapeutic agent for T cell tunors
or a therapeutic agent for B cell tunmors (excl udi ng nyel oma) '
conprising anti-HM .24 5 anti body as an active ingredient.
Furthernore, the present invention relatesste an ant i body t hat
specifically binds to a protein expressed on |lynphatic tunors and
that has a cyt @3%dpeaGldoy d by antichMPes&r LRtj f the Draw ngs 10
Fig. 1 shows a ﬁ?éf%’ anfog%xze angla3|s oF ¢ E hHE&BBd%d cated B cell line
by the indirect net %ﬁ&nénﬂpyentlon H&EOZQIQH#ﬂﬁédﬁ sherapsutdc nouse
| gRa. agerftl For? '16*3:%\&& 2uRlo¥E0gkag eﬁekageue%ca?eﬁthsel B cell
anti -

li ne that was FCNIanaIyzeg the i dlrect net hod u5|ng
antibody and cdit'iB upéégamye oma) compgiging af hsH¥L1?4t ogr am of
t he indi cated BmelHody as ani aettikat ingsel8idhanal yzed by the indirect

t hod ' b trol Ra.
EFg.O4 gﬁgag a histog%gnlgh %%é hél§g¥8 g &g??agbognggﬁﬁggﬁhg? f8s Fom
anal yzed by th@nhiﬁquntnmatBp&cu§nnglly bindsat toHM p2dtenni bepyeasdd
control mouse |G hatl tumorg 5tﬁ29“ﬁa§ % %C§£§g}ﬁfagggvi@9'cat6d B

cel | i ne that CNIana t he usin
anti - HVL. 24 anﬁqﬁﬁﬁ/Q%QEHQQ#FPQIOﬁoﬁbé Pg@ﬂan925 Fig. 6 shows a

hi st ograpg of the indijeat adsBow@l b histo kameothﬁémwaﬁafﬂﬁanaky%ﬁ@ by the

i ndi rect nethodq usin esntl-HNn 24 ant | body and control nouse | gQX2a
Fig. 7 shows alﬁggﬁﬁgﬁﬁnPoF helingi by thepipdirect methpdcushag amsircM
anal yzed by th@M1m¢4rQ&&lﬁ%ﬁbodndscaﬁtﬁal moﬁ@éliéﬁﬁa24 anti body and
control nouse | gQRa. stogran1of t he |Sglcated B

cel | line thaF%ﬁaS2FéﬂPﬂﬁaPygéﬁ§89r?ﬂe°?nﬁ$?et diEPhHEd BsFH
anti - HVL. 24 anﬂhhmdwhamdwasnchlanamyeeﬂgﬁﬁathe indirect kéghod abing a

i act et hod a2 aRgEBoayang cohPFal dbudE TaRtr e muce | ycoa.
Fig. 10 shows a histfdgram ehowheai hilstagramTofethe 1nd1cated B cell
line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 4 shows a histogram of the indicated B cell

20 line that was FCM analyzed by the indirect method using

" anti-HM1.24 antibody and control mouse IgG2a.

Fig. 5 shows a histogram of the indicated B cell
line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

25 Fig. 6 shows a histogram of the indicated B cell
line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 7 shows a histogram of the indicated B cell
line that was FCM analyzed by the indirect method using

30 anti-HM1.24 antibody and control mouse IgG2a.

Fig. 8 shows a histogram of the indicated B cell
line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 9 shows a histogram of the indicated B cell

35 line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 10 shows a histogram of the indicated T cell



- 6- line that was FCM anal yzed by the indirect method using

anti-HM .24 anti body and control nouse | gQa. Fig. 11 shows a

hi stogram of the indicated T cell | ine that was FCM anal yzed by the
i ndirect nethod using 5 anti-HML. 24 anti body and control nouse | gQ&Xa.

Fig. 12 shows a histogram of the indicatedgT-cell i ne that was FCM
anal yzed by the indirect nmethod using anti-HML. 24 anti body and

control nouse a cated
el 1 107 MR vt s cEg Bhfya sty ol it e8be Thelnberab ik
anti - HVL. 24 anenfddfiMand4centibbdyoand Cg@2391 mouse IgG2&i g. 14 shows a
hi st ogram of the |n§h§atgq EhS@E' NPlaﬁogkt boga{h&a§ng§@$ &Iyzggl?y t he

i ndi rect nethod usmgé and control nouse
15 Fi gling & wswaShrgvognaMaedt hE tha. tpdiyeqt caethod USlMJne

that was §-CM agakyzaeiibyg 4t aﬁtwsapeshdn%ﬁegoysma@se IgG2anti-HML. 24
anti body and control nDuse a hlstogian1of

the indicated T cel Fi9. 1 Fﬁﬂ@stﬁaPlﬁéggFﬁﬂd%ﬁa???eﬁnﬁﬁc?ﬁ%dl%d??
met hod using 2Qine &hkk- Hb/& PéMaahabpdydapg en@timlﬂwsanéﬂﬁi@ using

Fig. 17 shows hi, s e .1 ndi ated I ne that was FCM
anal yzed by th tﬁH%&gC? ﬁ6g°ﬂ¥| 8 contrgﬁt$o$ﬁa E%G%%tlbody and
control nDuse | g&aFig. 13 shows FaghigdBoghamsofi tiet indiboratédthecehli cat ed

T cell 25 EL:?Lgot tﬂﬁ*at"‘@ﬁs':%agﬁé%é@g?b%ﬁt@ﬁe LA TR ’?Eé@f?&'ci%éﬁg% a

anti-HMVL. 24 ant dy and control
hi st ogr am of tﬁétinﬂﬂéa?édaﬂtébpﬁy and C?PhéolHGQuﬁﬁsIGQ%#analyzed by the

i ndi rect net hod US'@Qg 14 sRBYE- Emﬁlgéoéfémb&ﬁ¥tﬁ@d1&&i@é€$d”@U§@119623-
30 Flg 20 shows a hi stogram of The indicated non-T non- B

cel | line that 148€ E&REaNaFyEEY B?a%ﬁéeﬁnHWrE%? indiregk hethed wing
anti-HMVL. 24 antahlaednmnd4caﬂusbdymaﬁe control Gk&dse IgG2a. Fig. 21

shovs 2 st00ram ofstheyundh sated 1o oS o 00 Dhibbubb F 408 10
control nouse line thg&2®as FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 16 shows a histogram of the indicated T cell
line that was FCM analyzed by the indirect method using

20 anti-HM1.24 antibody and control mouse IgG2a.

’ Fig. 17 shows a histogram of the indicated T cell
line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 18 shows a histogram of the indicated T cell

25 line that was FCM analyzed by the indirect method using
anti-HM1.24 antibody and control mouse IgG2a.

Fig. 19 shows a histogram of the indicated T cell
line that was FCM analyzed by the indirect method using
anti~-HM1.24 antibody and control mouse IgG2a.

30 Fig. 20 shows a histogram of the indicated non-T,
non-B cell line that was FCM analyzed by the indirect
method using anti-HM1.24 antibody and control mouse
IgG2a.

Fig. 21 shows a histogram of the indicated non-T,

35 non-B cell line that was FCM analyzed by the indirect
method using anti-HM1.24 antibody and control mouse
IgG2a.



-7- Fig. 22 shows a histogram of the indicated non-T,

non-B cell line that was FCM anal yzed by the indirect nmet hod usi ng
anti-HML. 24 anti body and control nouse lg&a. 5 Fig. 23
shows a hi stogram of the indicated non-T, non-B cell line that was
FCM anal yzed by the indirect met hod gsing anti-HM .24 anti body and
control nouse | gRa. Fig. 24 is a graph show ng that

anti-HM .24 anti body.10 ' erntq oLeXL¢ .ef T | |, tunor
cel | 1ines cckief? MpBdrRhi8tBebuohEikhel thaTkaRRalnbiE, |
manner . non-Bregllo3ine ahgtaanSESMnngaﬂmaedahyuthm 1adlanstbody

i s exerting a ﬁ&%ﬁb@xhglﬁBfSﬁELLﬁmg 88! hnt¥BBAEYCEhH Ebﬁ%§oi5mousEB 3,
MC116, and CCRE-SB in a ddse-dependent nanner. 26 is a

graph showi ng FE§?aan increase in the vol une of tunDr |s suppr essed
in thﬂewsl-FMﬂ 24 @ﬂblegy§hows ?aﬂ¥kﬁbékéﬁtantﬁéoﬂﬂdQéaQEHFﬂbﬁdgt0 Eﬂe
control nouse a.adm njstration grou anspl.anted w a
20 hurman |yHBﬁaP|Eg£ﬁn%%ne that'was Fﬁﬁ 5%??§g1g§r§ & IREHFRGEL hat the
survival periofltethod ubaangﬁaleannﬁedanalbbdyaahd-bh%t?élambubedy
adninistration g&ggp as conpared to the control nouse | g&Ra

adm nistration group in mce transplanted wwth a 25 human | ynphatic
t unor . Enbodi Bégt R4rigaar graphCahowhngl hhaht Aphi-HEM1.24 antibody

A”t'bOdﬁiprepaigtbﬂgrtlng %%ao%oﬁ ckgffégenaineEQEQttgﬂor cell lines
uce anti

Hybri domas tha R | es or use in present 1 nvention
can be basi cal FFREoREM: UEEBH-HEPNg, aand HPBkHbﬁnlﬂrBcéeﬁﬁed8§eaé§BF|bed
bel ow. Thus, H\hngiédrantigen protein or cells that express HNH 24
antigen may be used_, as a sensitizjng, antlgen and Esed

i mruni zation in Figp h@5chfivangrapil shevhad & aFnﬁEﬁFZEV oR? ?ﬂElPﬂﬁﬂne
35 cells t hilg ehbatmﬁq areyéuﬁeﬂ1¢ﬁéhfbaameopareanlcehharlaell linéBe

convent haal SBbL ! VBkeReP" 854 GonB p! P B0ER dpendent HahlEr.

Fig. 26 is a graph showing that an increase in the
volume of tumor is suppressed in the anti-HM1.24 antibody
administration group as compared to the controcl mouse
IgG2a administration group in mice transplanted with a

20 human lymphatic tumor.

Fig. 27 is a graph showing that the survival period
has been extended in the anti-HM1.24 antibody
administration group as compared to the control mouse
IgG2a administration group in mice transplanted with a

25 human lymphatic tumor. .
Embodiment for Carrying Out the Invention

1. Antibody preparation

121. Hybridoma preparation

Hybridomas that produce antibodies for use in the

30 present invention can be basically constructed using a
known procedure as described below. Thus, HM1.24 antigen:
protein or cells that express HM1.24 antigen may be used
as a sensitizing antigen and is used for immunization in
the conventional method of immunization. The immune

35 cells thus obtained are fused with known parent cells in
the conventional cell fusion process, and then screened
by the conventional screening method to select cells that



- 8- produce nonocl onal anti bodi es. Speci fically,

nonocl onal anti bodi es may be obtai ned in the foll ow ng manner. For
exanpl e, as a HWVL. 24 antigen-expressing cell which is a sensitizing
antigen 5 for obtaining antibody, there can be used a human

multiple nyeloma cell |ine KPMVR (Japanese8 Unexam ned Pat ent
Publ i cati on (Kokai) No. 7-236475) or KPC-32 (CGoto T. et al., Jpn. J.

din. Henatol. gggggg §gnogfggal antlbodfggernatlvely, as a sensitizing
anti gen, there may be 10 used égoteln haV|ng<§he anlnq?a0|d sequence
t

as set forth $H9€E€}?§i¥l) mo gobtaine
cont ai ning an QﬁlEﬁéefbﬂﬁﬁﬁﬂhéeﬂaﬁueﬁntIF&ﬁmeikhpﬂé)lhxha HM1.24 As
used herein, cDNA that encodes aNE?fgeln ql ng, am no

sequence as sefPFoPER-FRPERESIRY 5tS tﬁﬁﬁ?*?&ﬁﬁ??ﬁf?$ﬁ?%% Xbal

cl eavage i te ebrpbbtainengoantibody| ctiwenstcarctbelwsed da pR8&8a pUCL9. E.
coli having thjs b | %ﬁ%ﬂ nder the
provi si ons of PH%tBBbSpﬁggigkga %f%sf cké%ﬁﬁg g# dde 5E§ﬁ%$r

( pRS38- pUC19) BateutoBublicatdon (KokaihdipatToh¥47H) or [FRET3IAt £6eko

Bi osci ence andq Hugg ﬁgechﬁﬁhogg éQEECYHéﬁatol f§b§;r3pj eoepce and

Technol ogy, of "1 chone, Tsukupa cit | bar aki $ref.,
Japan, as FERN?BPernath61184a§s%esg%ihhé%kpikéﬁﬁﬁﬁ%%d %ﬁnm%MbP cation

(lKokai é 10R838 Neugdgalgﬁé%ln ﬁ&em@l\@hé r@:ﬂﬂmta@mt@qwhw aénseeis g
asni an se repare a e ol ypepti de
Eontalnlgg an gﬁFPBpgnrégggﬁPzgg b}p%ﬁg? Peptfﬁg‘%ﬁ.@éﬁ%ﬁﬁ?&kﬁ@ By ;p P

genetic engi negbnRgiheafnahogpitope recogniicflsy atyivisMhe24 antieody.

d th th t | ect e t
of 30 ~"their conphi BRFR PeRPLRy (FRUBSFBRF Ehfedfyrd ot di RavERL™ o0
fgsion They gener ahliyioi aciddseqbenceocts| settfortiv,in SEQ IRt slshed as
Moo, rats: hagaLeroandebheih! Kfe xnar cleavadd"WiNEabE felopbarbs v th

a sensi I's carrie nomn gener al
met hod, 35 torcenanpuet phaadespRﬁé8rnW¢b%er|EonE£L_o¢a%h%3thh%ous

2gggpifg[ﬁt'SRPIEg%l%ﬁ?%hthééﬁgéggékﬂ§ﬂléﬁaﬂ?§“@épos1ted whestfiral ly, a
J pr%v1s1ons of the Budapest Treaty as Escherichia coli

DHSa (pRS38-pUC19) on October 5, 1993 with the National

20 Institute of Bioscience and Human-Technology, Agency of
" Industrial Science and Technology, of 1-3, Higashi 1-
chome, Tsukuba city, Ibaraki pref., Japan, as FERM BP-
4434 (see Japanese Unexamined Patent Publication (Kokai)
No. 7-196694). The cDNA fragment contained in this
25 plasmid pRS38-pUC1l9 can be used to prepare a peptide or a
polypeptide containing an epitope recognized by anti-
HM1.24 antibédy by a genetic engineering technology.
Preferably mammals to be immunized with the
sensitizing antigen are selected in consideration of
30 their compatibility with the parent cell for use in cell
fusion. They generally include, but not limited to,
rodents such as mice, rats, hamsters and the like.
Immunization of animals with a sensitizing antigen
is carried out using a known method. A general method,
35 for example, involves the intfaperitoneal or subcutaneous
administration of a sensitizing antigen to mammal.
Specifically, a sensitizing antigen which has been



-9- di luted and suspended in an appropriate anount of

phosphate buffered saline (PBS) or physiological saline etc. is

m xed, as desired, with an appropriate anount of Freund's conplete
adjuvant. After being enulsified, it 5 is preferably adm nistered to a
manmal for several tinmes every 4 te Bl-days. Alternatively a suitable
carrier may be used at the tinme of imunization with the sensitizing
anti gen. diluted t£Hq | i&&d QR R 4 %@%@Q&B‘t@”ﬁ&:\bﬁﬁt%fa“ 10
increase in the desired ntlbody evel int nmune cells
are taken out fHQﬁﬁEWﬁe?&%ﬁﬁﬂ Tt s@ldne (PsséuﬁFe9h¥él9é°9éFP1fE@lbﬂe in

whi ch pref erredaﬂcfmun& aeided, as dddididdde withPahnt b@gkepriaﬁesahéeﬂtcskl S.
The manmal i an g{ qgg cel|'s .as the Ot her par %nt 1 iﬁg% g are
subjected to cdliHIEiDFWRIFEH AT RRE . After, ?FBﬁeGmP tedel £t

pref erabl § incLx&kpn&ﬁennhiyqaﬁmlnlsteredehb lai mesmadclioassB3&p3A08iME8) (J.

M cor obi o é$§7§)ea’%rrxmno 23] ?%37%? “eephAtioay, 3, GkaBEE SO 8y

MIstein, C., 1@munlzat1§m1W5t9)thﬂmﬁnaalthalggl|es
D.H et al., O@,{ g199[36) 8: 405 415), SP2/0 (Shulman, M et al.
Nature (1978) 276 269-270), FO (de St. Groth, S.F. et al., J.
| munol . Vet hdEqn dawundgatiop) pndstye copsukmagéen PER J. Exp. 25

Med. (1978) 14&nc¥easi¥?In Rl Q@ ant@boasr dbvel in thdl&sfem( 18HE)

277: 131-133) and the |i fusi on between the above i nmmune

cells and the MM un%nﬁﬁﬁ§ﬁaﬁﬁ§l@§kﬁﬁy°ﬂé £LoBnthg mompahdaRdcaren
accor dance subjddter Iﬁwmmtflwiosxuc tinasrhh.&hdpﬁéfébﬁddl mMbhsteeniet 30

al . (Kohler, G; l.st ein nz 1981) 73; 3-46)
and the |ike. 1hdd ' Wé°1§b‘e1&rf| ylfeFﬁ B&%e cell fusion is
carried out i Thehaagovald@ni mgaﬂomatceéms bsothei athée parsetice

of, for exanpl %elalsc‘%Hl h”%'r%“ %%g‘, 'c‘%re@t ‘Eo - cp 231! ?Ssi?{gﬁgﬁh £hd UShGPe -

accelerator f or exa ene Séndai Vi rus
(HVJ) and t he Ima@wdoamw cgdds preferahlmddncitude; war dogsviemewsuch as

dimethyl sul f oxdede @lifres such as P3X63Ag8.653) (J. Immunol. (1979)10 -
123: 1548-1550), P3X63Ag8U.1 (Current Topics in
Microbiology'and Immunology (1978) 81: 1-7), NS-1
20 (Kohler, G. and Milstein, C., Eur. J. Immunol. (1976) 6:
" 511-519), MPC-11 (Margulies, D.H. et al., Cell (1976) 8:
405-415), sP2/0 (Shulman, M. et al., Nature (1978) 276:
269-270), FO (de St. Groth, S.F. et al., J. Immunol.
Methods (1980) 35: 1-21), S194 (Trowbridge, I.S., J. Exp.
25 Med. (1978) 148: 313-323), R210 (Galfre, G. et al.,
Nature (1979) 277: 131-133) and the like.

Cell fusion between the above immune cells and the
myeloma cells may be essentially conducted in accordance '
with a known method such as is described in Milstein et

30 al. (Kohler, G. and Milstein, C., Methods Enzymol. (1981)
73: 3-46) and the like.

More specifically, the above cell fusion is carried
out in the conventional nutrient broth in the presence
of, for example, a cell fusion accelerator. As the cell

35 fusion accelerator, for example, polyethylene glycol
(PEG), Sendai virus (HVJ) and the like may be used, and,
in addition, an adjuvant such as dimethyl sulfoxide etc.



may be added as desired to enhance efficiency of the f usi on.

The preferred ratio of the imune cells and the nyel oma cells to be
used is, for exanple, 1 to 10 tines 5 nore i mune cells than the

nyel oma cells. Exanpl es of culture nedia to be used for the above
cell fusion i ncl ude RPM 1640 nedi Uk and MEM cul ture medi um suitabl e
for the growh of the above nyeloma cell |ines, and the

conventional cuayube sddiedmagsadshieedt BbSehpBAcef e€elitiehBy ofCthkure, and
besi des a seruglgu%%Ienent such as fetal calf serum (FCS) may be
added. I'n cell fusion, predeterm ned anmounts of the above

i mmune cells and th@heygteﬁarteulsaane biothaglhpunexedlls and tha the
above cul ture ol yti previqu y ed to
about 37’4err]@§gggghe§§lwg %Q gE cabed kH QBF Figmple 1 £8 gé 5 ﬁé%

wei ght of2 abouforgoadmmyne Cells 6beo, the nmeéqmatcalégnceﬁxamplaa of 30 to
60% (W v) and culture Hb&?ﬁ k8 BQtﬁbEddfékrég fHﬁbGE gehhselh pﬁ'dggas)

Then, § repeatlng yential addition of a suitable
cul ture medi umBRAUEENRPM &éépl #eréﬁév§E¥h€U1ture medip@r paihablecel |

fusion agents gbg. thei gRoRtR of the abB@eShyabbmaf @énhhﬁé@vvtanefthée
hybri doma can doma is sel ected

by cul turing |ﬁoﬁve§§l°naioﬁQZﬁPFﬁnﬁ?d§BPeE§?3nEEEngxf FEPCeRanpREL HAT

culture 10 codduure, (andubesideki gusdramnsapplagehypsueht s nfetal
am nopterin, h n ring._i aid HAT culture nediumis
conti nued gene?gﬁ% ¥g%§h ?%8§5U%L§fbe adgeétlne sufficient to effect

killing of the cell &nothél fham0n30predeheIMEBededmhybtsdoﬁatbaombéweion
cells enera e a se Kk na
), 9 b fune cel1s Xﬁ& Lnday e%uct ¥Sif§m%fghéhﬂgg§§§ffdﬁf§é8

limting di lution net IS C ed In onmas t hat
produce the dedPr &heapbppedguiturechnedivl, ah@ which aPBecsehatignc| oned.

35 215 In ﬁééb&bﬁal};oheaﬁé&intBQaEB@taﬁ)‘?VQChYPéfdéﬁ&nPYe a PEG
I mruni zi ng an anlnal r than the human with 9 it
al so possible £8 ggﬁgptW%ghhgnaﬁan molecular weight of about 000 to

6000, is added at a concentration of 30 to 60% (w/v) and
mixed to obtain desired fusion cells (hybridomas). Then,

S

by repeating the sequential addition of a suitable

20 culture medium and centrifugation to remove the
supernatant, cell fusion agents etc. which are
undesirable for the growth of the hybridoma can be
removed.

Said hybridoma is selected by culturing in a

25 conventional selection medium, for example, HAT culture
medium (a culture liquid containing hypoxanthine,
aminopterin, and thymidine). Culturing in said HAT
culture medium is continued generally for a period of
time sufficient to effect killing of the cells other than

30 the desired hybridoma (non-fusion cells), generally
several days to several weeks. The conventional limiting
dilution method is conducted in which the hybridomaé that
produce the desired antibody are selected and
monoclonally cloned.

35 In addition to obtaining the above hybridoma by
immunizing an animal other than the human with an
antigen, it is also possible to sensitize human



| ynphocytes in vitro with HML. 24 antigen or HML. 24 ant i gen- expressi ng
cells, and the resulting sensitized | ynphocytes are fused with human
nyel oma cells for exanpl e U266, to obtain the desired hunan anti body
having 5 the activity of binding to HVL. 24 antigen or HM. 24

anti gen-expressing cells (see Japanese Poktl-exani ned Pat ent

Publ i cati on (Kokoku) No. 1-59878). Furthernore, a t ransgeni ¢ ani nal
havi ng a reper]tymip?e:-d}fte’ﬂ Imhwmm-o w1th aM1i.2adargdres icy imMMRi2zed with the

antigen, i. 0. HMVL. 24 ant i ant i L£Xpressi n cells, to
obtain the desa} ]t P MAFAREES 2% C5ady i r‘?l\égahé?‘r‘?e T J) above
(see | nt er nat i lgmgthdeatterst a@eplflusm erith'wBuman my@ﬂjojx%ZZ:hll\.éDﬂﬁa’ 03918, WO

94/ 02602, V\D As{)aé@y or O?le r]o ﬁb%,@./lzﬁc?:%@ {ﬁ{}é@f@@ﬁ%ﬁ%@ s uh%dg hav:bnethe

nonocl onal anti g onas cons can

subcul t ubed i rthe asybisrittivoedl bo-@ldtl@lgeto HM1 .2ddiambigen can WE .2dored for a
prol onged peri | Relih@Ui @i (722380 _ grder to
obtain the m)nagf:jtlJ'(;erleel{"t e@i‘:?trlessa.ng’ rgm sal(ﬁe a?ﬁh gﬁ OSt mg\rlé{écan be

menti oned a mEAERY ﬁ%i@ﬁté&ind (KOkOkHHyNPl ddrré9|8873c)ul t fuaghermere, a

conventional rEidGeNi¢ dMSmal havihlg ROFHeP2rdicd rebicE Ad iHun#Per nat ant,
or a nethod in whi ch the hybri rrﬁdls gdm nistered to .,and grown in a
hesg 2800 Vi

mammal conpat iBYERAY, EBeF o Wi BoFige™s i-€.ar e obt ai ned
in the &a8citedMl. e amringen et v .29 antlgenulebqirlessfmrg @ietlaJsm

hi gh-purity argﬂtl%ggl She \91%% ?@? (lrjmmanltz@a la%tts.% pec : c%l ﬁlett%r?da large

scal e production o
anti - HML. 24 ariessothpesy @db@@ﬁngs@@ Intley:imartdomlca’ratleeltc@tmlnw@tt@@mmwm

the met hod of (Biinza7, wo Ba/Msodle, B 9300039) biogBReniaagy |1 can be

conducted by a whi ch "t he ‘ant produci ng
hybri doma t hatS 6434 05 @m‘aﬁpoﬁél/l397éé[)05| t ed under t he provisions of

the Budagest Treat yiaS fghBb BRa13ant i Ho83 ipBaSeRLE Y i borb 03 1t h the

National Institute of Bi osci ence and” Human- Téchnol agy, _Agency of

Industrial  consdgugied £a@ #@cﬁﬁér:eéyureﬂ 1n3a pEgYeRtitnadoml thiduba
- 12 - med i, ldraicall bRf @toredafal, al priolbnye peeied ¥ timrct ed

in liquid nitrogen.
In order to obtain the monoclonal antibody from said
20 hybridoma, there can be mentioned a method in which said
“hybridoma is cultured in a conventional method and the
antibodies are obtained in supernatant, or a method in
which the hybridoma is administered to and grown in a
mammal compatible with said hybridoma and the antibodies
25 are obtained in the ascites. The former method is
suitable for obtaining high-purity antibodies, whereas
the latter is suitable for a large scale production of
antibodies.
Specifically the anti-HM1.24 antibody-producing
30 hybridoma can be constructed using: the method of Goto,
T. et al. (Blood (1994) 84: 1922-1930). It can be
conducted by a method in which the anti-HM1.24 antibody-
producing hybridoma that was internationally deposited
under the provisions of the Budapest Treaty as FERM BP-
35 5233 on September 14, 1995 with the National Institute of
Bioscience and Human-Technology, Agency of Industrial
Science and Technology, of 1-3, Higashi l-chome, Tsukuba



to BALB/c m ce (manufactured by CLEA Japan) to obtain the ascites
fromwhich the anti-HVL. 24 antibody is purified, or: a nethod in

whi ch said hybridoma is cultured ina 5 sui tabl e cul ture medi um such
as the RPM 1640 nmedi um containing 10% fetal bovine serumand 5%

BM Condi med HI (manuf act ured by Boek® imger Mannhein), the hybridoma
SFM - medi um (manuf actured by G BCO-BRL), the PFHM I nedi um
(nangfgcturedbh¢U§ B?BEEBFL @&dftbeJhbkﬁ, asdihbeaperitofidflly ibMelded
ant | body can | romthe r nat,ant . 1- .

Reconbi nant anteclcgg%ﬁ‘g/e mice (manu agggﬁﬁgl ﬁ&ngl‘ﬁﬁtgﬁBaW\A}f\?cﬂgﬁﬁénp'%ﬁuced
by the mammﬁmsnémbmgeh&chechaobngy HMlmhachnanbadyib@dgugaﬁéedas
cloned fromth yhri a itab egtor

whi ch was then%Fﬂt%bgg %%d.@ﬂ ggg 859180@3 8 1:Shﬁ'&p?%e:“?cgresent

i nventi ondas mevddiabisl c@ﬂtub@dwe@saa Sﬁoh as the axuﬁpséo ediumA K.,

Bor rebaeck, ang: indl 108" Ebth1 b TEERAPELT 6 MRORLCkod a1

ANTI BODI ES. publlsheﬁlnﬁl &1 bovine gdon1b NACM LLAN PUBLI SHERS
LTD. 1990). 2dman0faCtuSGécPV|@QPFVlnEﬁKMNéHE ainy- t haevhyPaRbiema BF¥n (Vv

regi on) of then@@ﬁb&ﬁdm@%ﬁiﬁe@ﬁrba b§0b§Béd éﬁﬂﬂltﬂﬁe PFHM-IDYiRéd Hom®
producing the nt|b solation s conduct ed g

preparing tota FH 4 by EQQHBrBRL& "Zha thek%bﬁﬁ r 2R oS L2h

guanidirEOuItranﬁnQM|bmgabmdyhodn BB purf€hedgfirom ﬂhéﬂsu@ezﬂatant.

Bi ochem stry (1979) ik he AGPC nmet hod ( Chontzynski,
P. et al. Ana%yt|§§?°ﬂbé8 8%155?3%?9587) 162, 156-159), and then
MRNA i s purified f r dmregombdnantRaAtabpdy whichRras produc$®rint®§ion Ki t

be i roct |y prauSoy Ty ueREC cbbina Ty thifich RAMEINIE Yoo phe e

(manuf act ured §foned fronhahﬁabwbyldoma and lnte@tﬁ@@@fl@ﬁ@ %/$%$ﬁ%bﬂ%f
anti body1 sy bged¥reHiefdwas thenf LAEYHAGCERNMLHUS ROERI OB BS| iged

S t he

reverse 35 transcriptase. , cDNA may be synthesized using the AW
Rever se TranscPWbF&@bPFP§§PtsEPHﬁatéEﬂwﬁﬁwﬁPﬂﬁgignR}ta%ﬁﬁb° Y (segneferie.
Al ternatively, dxamgiks swrtiheai.R.andorrebaeck, and James, W. Larrick,

inéﬁu%actured ggg%F%ﬁﬁﬁ%h§ﬁ8ﬁécﬁﬁE§% LgﬁﬁgpﬁﬁggodpubPDﬁﬁ‘Eﬁgﬁﬁéht MA et

al ., Proc. NatUniAeadXiSgdomUb$. BACMILLAN PUBLISHERS LTD. 1990).
20 Specifically, mRNA encoding the variable region (V
- region) of the desired antibody is isolated from the
hybridoma producing the antibody. The isolation of mRNA
is conducted by preparing total RNA using, for example, a
known method such as the guanidine ultracentrifuge method
25 (Chirgwin, J.M. et al., Biochemistry (1979) 18, 5294-
5299), the AGPC method (Chomczynski, P. et al.,
Analytical Biochemistry (1987) 162, 156-159), and then
mMRNA is purified from the total RNA using the mRNA
Purification kit (manufactured by Pharmacia) and the
30 like. Alternatively, mRNA can be directly prepared using
the Quick Prep mRNA Purification Kit (manufactured by
Pharmacia).
cDNA of the V region of antibody may be synthesized
from the mRNA thus obtained using a reverse
35 transcriptase. CcDNA may be synthesized using the AMV
Reverse Transcriptase First-strand cDNA Synthesis Kit and
the like. Alternatively, for the synthesis and



(1988) 85, 8998-9002; Belyavsky, A et al., Nucleic Acids 5 Res. (1989)

17, 2919-2932) that enploys pol ynerase chain reaction (PCR) nmay be
used. The desired DNA fragnment is purified fromthe PCR product

obt ai ned and may be |i gated to vestd8 DNA. Mbreover, a reconbi nant
vector is constructed therefromand then is introduced into E. coli
10 etc. Q,g%y\@f g_)&prgg £ 8l .eg“@; p desired

r econbi nant vect '%:ae nucl eotstf e 'se ue(r\?tce 14 ﬁwﬁﬁne esl rea: DNA nmay be

confirmed by al(RaewkacesrRdl kyhlontech)ganddhg § oRACE: matdod

Once the DNA epﬁg)@iﬁ,ﬂgﬂth@ A/ r@tglaqn ofpddie, dpsirredckd. scant |d)@dy\ has been
obt ai ned, it encodi ng t he const ant %Iﬁ(;-n (C

|
regi on) of thel ﬁ%%‘ﬂe%g 8993%1?{}(?%0(%?13%%5&"{1’4 & -t 9&n ailntre fugled cl
expr eSf! gn ~ Res séepi@?g) A1/ e(rjm%mm tﬂ)fét%pﬂ@@dltpl&y&r@a\éef Qﬂia(lih of

e anti body e.inte ed i an ression .ve
al ready cont ai ’ﬁ% aghHC ’énﬁ%a}]d“ﬁmg’ Tg’l’e red B én?frmnt is
In order to prpdntﬁédhefmxﬁiﬂmiwcfmrpmdm dbltralned angr aﬁaqmbel ndeyztenh,
t he anti body nt at [ e an expression
vector so as ?‘g b é%%ér &gé(prgg%lges T under® %%2: (I:ncl?lr%t?gnl k’% e expre55| on
regul atory congexored fdrensdnqn @ngh tétﬁnan@erlné'-ﬂr@ﬂ@nce&l gnéeoEer coli

Subsequept |y, &fe exg&&%bmw%mmr&ya% tsrea@%ft%m%@ prepar'emao a host
cell and the antlb can then be expressed herein. 30 1-3.

Al tered anti bod§ Slre recombinandte #AG@ce W %W%é’@ntseiqt%?ﬁ &f,

artificially atherass{ife@iNDaty e idubBimed b3S a knownC RieBhiddC saish body
and humani zed anti bodéb‘gan be u ed for t he purpose of |owering

het er ol ogous a®t i humans. These altered anti bodies
can be produced usimgce the d«mwncmim@a:he V region ohither idesdmtedody can

be ob db - 14 -
tﬁug E)gltlgsnedyﬁ\ﬁ?% é%g'? e‘%\e%? roébtfacﬁ{le& dﬁt Fﬁé’d)}?et (}Wed to D odi ng a C
regi on of hunmnmﬁiﬂn@dyhe wondtdrs: tteggion (C riegdem)edfi the desdx@dessi on
vector and int r?'gfg c?]y WiPidh is thé}nos.l.tntfeca’rawe%dli%tt' O%nOfextpr}%s%q_tdnbOdy

therein (see urope
vector. Alternatively, the DNA encoding the V region of

the antibody may be integrated into an expression vector
20 which already contains DNA encoding the C region of the
antibody.
| In order to produce the antibody for use in the
present invention, the antibody gene is integrated as
described below into an expression vector so as to be
25 expressed under the control of the expression regulatory
' region, for example an enhancer and/or a promoter.
Subsequently, the expression vector may be transformed
into a host cell and the antibody can then be expressed
therein.
30 1-3. Altered antibody
In accordance with the present invention,
artificially altered recombinant antibody such as
chimeric antibody and humanized antibody can be used for
the purpose of lowering heterologous antigenicity against
35 humans. These altered antibodies can be produced using
known methods,
Chimeric antibody can be obtained by ligating the



5 Pat ent Application EP 125023, and International Patent

Application WD 96/02576). Using this known net hod, chineric anti body
useful for the present invention can be obt ai ned. For
exanple, E. coli having the plasmd that 10 cont ai ns DNA encoding an L
chain V region or an Hchain V régiB% of chineric anti-HM . 24

anti body has been I nternationally deposited under the provisions of
t he Bud&pais: obtadnedaPNEBs enepiddhigaac¥l refilba OfUGhEiboddl +g@KDNA

20, 1566 wi th TSONRS ang regton prCAREEK bnethogy. | GHER, 4" chen AUOUST

Human- Technol d@perAgehdptef an exprﬁﬁéagnrw&bt8¢|endelam¢dﬁachdoh@gp aof

1-3, Higashi host for ridukuRachk! ¥nthiBREGKInRERin ($3RABLrdPeRRRM
BP- 5646 and FER BP—§644 resgectl\?elB ?gee apéﬁééeggitgnt fF%

Appl i cat?on N&2tens7ppdjication EP 1 5ﬂ3ﬁan?£édI&ﬁ?FB@&}OﬂﬁﬂcWat§n§Iso
called reshapa@pncauwrwo emmbgdxs S:Dgsm.a,@ag vRds hho%afnbltm%dt he

conpl ement ar i detern1n|n egl an anti body a mamal
Gher than-t hETTREIC Pt LBoUORSSAO0s Eoss the BABE BBty LnvRRS ioRe COBRE

human antibodpbtd[hedgeneral reconbi nant DNA technol ogy for

t f badi | kn Pat ent
hoplroat ion - - Bor sxesi B B850 pRYiRe BRFCRLSREF 8RR vo
96/ 02578) . 30contains Sﬂécehcodhhg an DNAhaequﬁnregmbncbrwaa deshgiad vt o
ligate the CD@e%ﬁoEpB%ecﬂﬁhbgggyagE&hHhﬁezﬁrQEEYQE?Y has begdl on (FR) of

esi ze 0

human anti body i's synth m Several divided
oI|gonucleotldé§eK§@Fﬂ@nallY dgﬁéﬁiéﬁé vuderappenprevisions efiother at the

o % o Befesk ie e, kBURBRLELARS.! Sl AIBLER |(But8 Mur g
- 15 - ahasggkﬁgrl@hgaarggﬁpgﬁgalgguﬁggtgr24ﬁhb§p)ls t hen

i ntroduced i nto a host tor 2 prodtction Eur opean Pat ent
Appl i cat? on EPeZpe40dvedd .| aneAngusbnaP, 1996 watbnthepSetdenadn WO

96/ 02576) .  SinstituteFB% BioBHIBAcE"hhACHYMhhD%EENnhBIBYYN &DBRCH B¢

Industrial Science and Technology, of 1-3, Higashi 1~
chome, Tsukuba city, Ibaraki pref., Japan, as FERM BP-
5646 and FERM BP-5644, respectively (see Japanese Patent

20 ~ Application No. 9-271536).

' Humanized antibody which is also called reshaped
human antibody has been made by grafting the
complementarity determining region (CDR) of an antibody
of a mammal other than the human, for example mouse

25 antibody, into the CDR of human antibody. The general
recombinant DNA technology for preparation of such
antibodies is also known (see European Patent Application
EP 125023 and International Patent Application WO
96/02576).

30 Specifically, a DNA sequence which was designed to
ligate the CDR of mouse antibody with the framework
region (FR) of human antibody is synthesized by PCR
method from several divided oligonucleotides having
sections overlapping with one another at the ends

35 thereof. The DNA thus obtained is ligated to the DNA
encoding the C region of human antibody and then is



sel ected so that the conplenentarity determ ning regions forma
favorabl e antigen binding site. Wen desired, am no acids in the
framewor k regi ons of the antibody vari abl e regi on may be substituted
so that the 10 conplenmentarity determ ning regi on of reshaped human

anti body may form an appropriate antigen BPdirng site (Sato, K et
al ., Cancer Res. (1993) 53, 851-856). For exanple, E. col

havi ng pl asm dlhbettean‘iﬁtﬁsaﬂ expresﬂ% argcxng whienh glssittiend (SEQ I D NO
2) of theLchalﬁ a gﬁ nh hat_for_ the version r (SE IDNO 3)
of the 8haP u?/efjebf' D "R el S AP RV oS e’fﬂ'ﬂnbdﬁf

been internat|EuabpgadepaSenedhpp&&natiun[BRME&B«M&S&MH Internathenﬁudapest
Treaty as Esch r RVLa- AHM gK) and
Escherichi a co?gkﬁﬁg A%%tiﬁ%“ﬁ%ﬁ‘h%ﬁbf *gyl), respectively, on August
29, 19969wi th the NEREo@f| human ant@admtleudfecatéwmuehc@uaﬁdare

Human- Technol 0§¥1e@9880¥00’f:hat the I%ﬂéﬂ&tmt@n%t@%ﬁ%gn%@%n

1- 3, Higashi 1- chone, . Tsukuba C|ty, bar gk

BP- 5645TQFR RERMYePabLe 2Nt iggn dinding (S}éﬁaneg’éepadéﬁtlrzéy

Appl i cation NOam9n8735§§% in Fetid hﬂ‘a{fw@r}& ré@‘l'dnsh%\f' Re antibBlgsm d
containing a di ng the ver i: ) of the H chain
V regi on of hdﬁ%ﬁfgggeaﬁ gl?ﬁmmﬁﬁ su %ﬁﬁé%ﬁﬂ&sﬁa§hﬂéeﬁhﬁnternat|onalIy
depOS| teuo undedﬁomb}}ementarﬂty)vdéﬂémﬁlrﬁfnd headimiaamstre“s'ha@teﬁ a&mEsﬁcherl chia

coli 9- RVHs - AHW on._Senpt,emer. h.the
Nat i onal | nst i ?ﬁ%gb‘aﬁ% Y gra¥ cF o aqgn%? aﬁ&ﬁﬁ‘&ﬁg&;"} %l%lng AJ&Rcy of
| ndustrial Sci&édatoantl. Techabl pianadr Re3. (1993)H53asBb51+86b9re, Tsukuba

ity, Ib Ki f RE Bs

hopl | cation Mo o boepinnté, . colfRévIns MbhlAPREETcERLEThe o
anti body, the BNA encodiRy obh®fVenmian ant(SFEID ¥0usad, OénGhﬁDI;t cpedner abl y
- 16 - 15 VURBGioN 846 Neigst @dr @Q,ve%a_onal%d (S¥d %nnbe gyedgagnkhe.

constant region of hunman anti bod Anong t hes bodi és_cont ai ni ng
Oyl and Cy3 ha¥eCRRIBnY ESTHDHQ h“manl%%ﬁlaﬂﬁﬁyﬂMﬂ -84 ABEEbQéY|V?Fy and

CDC activity, B&énhEn€érnationally deposited under the provisions of

the Budapest Treaty as Escherichia coli DH5a (pUC19-

RVLa-AHM-gx} and Escherichia coli DH5a (pUC19-RVHr-AHM-

20 . gyl), respectively, on August 29, 1996 with the National
Institute of Bioscience and Human-Technology, Agency of
Industrial Science and Technology, of 1-3, Higashi 1-
chome, Tsukuba city, Ibaraki pref., Japan, as FERM BP-
5645 and FERM BP-5643, respectively (Japanese Patent

25 Application No. 9-271536). Furthermore, E.

coli having

plasmid containing a DNA encoding the version g (SEQ ID
NO: 4) of the H chain V region of humanized anti-HM1.24
antibody has been internationally deposited under the

provisions of the Budapest Treaty as Escherichia coli

30 DH5a (pUC19-RVHs-AHM-gyl) on September 29, 1997 with the
National Institute of Bioscience and Human-Technology,
Agency of Industrial Science and Technology, of 1-3,
Higashi l-chome, Tsukuba city, Ibaraki pref., Japan, as
FERM BP-6127 (Japanese Patent Application No. 9-271536).

35 For chimeric antibody or humanized antibody, the C
region of human antibody is used, and most preferably



5 are preferably used in the present invention. Chineric

anti body conprises the variable region of anti body derived froma
manmal ot her than the human and the C region derived from human

anti body, whereas humani zed anti body conprises the conplenentarity 10
determ ning regions of an antibody deriwed6éf rom a mamral ot her than
the human and the framework regions (FRs) and the C region of

anti body deri v an od Acc i, n antl nlc
thereof in théﬁgﬁ%éﬁﬂ)gﬁﬂﬁha ey éﬁ%eﬁhﬁﬁddgggcgé gﬁétb?hgﬁ r 8% ég?ul as
the active 15 consmedmguomfoi Heunidrerapeibody agemienPftlidee present

I nventi on. preferred enbodi nent of a humani zed anti body for
use in the pré?Eﬁ&b?#&&ﬁn?QﬂFﬁ#ﬂﬂQﬂkﬁilh@Wﬁhﬁ%édhéﬁﬁlStrong C¥m&tQﬁlﬁnt|body

(see Japanese @&t £pfry PP 'éatAlﬂft: “&tﬁll@)? and ?Edé@tlvﬁff

enbodlnent of an L chain V reglon humani zed antT-HMVL. 24 antf%ody
i ncl udesdone VT HPFREETably YSRA 4R ddie e SeRfucHe R ted by t he

nucl eoti de S CRBISE] A SarPELbd B t&bmlﬂtff& I&Maﬁlaﬂieprﬁl\fdrﬁ%f
enbodi ment of the ﬂﬁggain Vr %%Pn of hunaqi nti- 24 antlbody
i ncl udes one et 3y mamma H¥h IR URAR HiDase

sequence as setthé(Irtzl‘eg:tbrSE!érlved ﬂ&rﬁ\l(hurﬁ’amrarﬂtlbody, whereds 4.
Expr essi on anqnﬂﬁ

u i bo e constructed as
descri bed above l%éé %’tlboe%r ms,perd1 qu%gca S‘10 aht%% obtained in
a knownlo0 d&ﬂt-ekmning treeg ioerse aff ammmimdscedézs:,veﬂqﬁmmmmtal

be acconpl i shegepist nghy ﬁg&frﬁﬁﬁrp%ﬁéﬁ%ﬁ EURAIEN S Gyions W@H Used
useful pronoter, an antlb ene to expresse and i n iC

the poly A si i@ RaEeTHQm ca% antldndsabieyrweme%rcat IBmay aihady + her eof
or a vector Accoﬁ&mgﬁtyn hSd<h iy RYIRISS of dme rmncatpwdfrﬁwcer

- 17- I.ncl ude gytonegaIOV|rus | mredi ate early

pronot er / enharResD re uce: ik tthavaane usetle 3% It @9tef®ancer which

can be 1s Usegré i ereX I £ O e M r i il Ya it 1S6F itthd srdweapent 5
I nvention, there cag be used viral pronoters/enhancers such as
retrovirus, pdt ¥ us, adenovirus, and sinian

A preferred embodiment of a humanized antibody for

use in the present invention includes humanized anti-
HM1.24 antibody (see Japanese Patent Application No. 9-
20 ~ 271536). A preferred embodiment of an L chain V region
of humanized anti-HM1.24 antibody includes one which has
the amino acid sequence encoded by the nucleotide
sequence as set forth in SEQ ID NO: 2. A preferred
embodiment of the H chain V region of humanized anti-
25 HM1.24 antibody includes one which has the amino acid
sequence encoded by the base sequence as set forth in SEQ
ID NO: 3 or 4.
1-4. Expression and production
Antibody genes constructed as described above may be
30 expressed and the antibody can be obtained in a known
method. In the case of mammalian cells, expression may
be accomplished using an expression vector containing a
commonly used useful promoter, an antibody gene to be
expressed, and DNA in which the poly A signal has been
35 operably linked at 3' downstream thereof or a vector
containing said DNA. Examples of the promoter/enhancer



virus 40 (Sv40), and pronoters/enhancers derived from manmal i an
cells such as human el ongation factor |[err] (HEFl[err]). 10

For exanpl e, expression nay be readily acconplished by the net hod of"
Mul Iigan et al. (Nature (1979) 277, 108) when SV40 pronot er/ enhancer
I's used, or by the nethod of M zushipmp et al. (Nucleic Acids Res.
(1990) 18, 5322) when HEFI [err] pronoter/enhancer is used. 15

In the case of 4 cfﬁaé(ydﬁﬁﬂ' E&@ﬁ%&%VQngogﬂﬂghggte parl y operably

l'i nking a connnn y used useful” pro sequence for
ant i body secrenﬂﬁﬂmoﬁﬁﬁJQQﬂ§m§#ﬂlbody gene to be expressed, followed

by expression there@bdr%ionally,tgg Eﬁ%”?&%hotEQVeﬁﬁQHEEQ wﬁﬁ@?ecﬁﬁnbge

menti oned | acz 20 pronoter and araB onot er Ward et al.
(Nature (1989) usged f5>z¥4 expsessigppos. ap:tgbgylyafomgge in theppyepepty be

used whensl acz ipfvaiidi®n,| the¥@dcadndet 18ed V1rameb98ﬁoeér5?bhﬁén@br%
(Sci ence (1988) 2 0, 1041-1043 use

used. 25 e§FGH&F%§eqﬁeﬁ¥8m¥onéHFvbeggnQE&FBFvoﬁngaﬁéﬂl

produced in theripers pMaqmwmb)E agdl prohbeepel/Bnhhgbaks deriveaqgesse (Lei,
S.P. et al., J. Bacterlol 1987) 169, 4379) can be used. After
separating the“ﬁmNQ%iﬁy s sushuasdhrmaphelpegApiaBnfackersittucture of

t he anti body 30 % approprlately ref ol ded before use (see, for exanple,
As the origin é@ Fégllcatlon t here can be used t hose derived from
SV40, pol§ona Vvirus Foadexawnples, expressbanimaypbéitéadﬁlyiadeoﬁBPY¥hédd t he

li ke. h h L ifi h i
the host et peched’ of BuiTuanone, el of Meknfr ETEaEShE 7] "168) ' "
- 18 - _ sthlegc IS¥I0e premkeerdenhanoeyl ysossdd, t oansyetheemé R of
gene, a thym di IS %'%%%ee EeragﬁﬁfééQc BE'RéQ”t?i§§O) 1By 3372 at e

guanlnephosphor osy trans
reduct ase (dhfMhe@BMEFaﬁdp&bﬁokek¢enhancer 1s used

15 In the case of E. coli, expression may be conducted
by operably linking a commonly used useful promoter, a
signal sequence for antibody secretion, and the antibody
gene to be expressed, followed by expression thereof. As
the promoter, for example, there can be mentioned lacz

20 - promoter and araB promoter. The method of Ward et al.
(Nature (1098) 341, 544-546; FASEB J. (1992) 6, 2422-
2427) may be used when lacz promoter is used, and the
method of Better et al. (Science (1988) 240, 1041-1043)
may be used when araB promoter is used.

25 As the signal sequence for antibody secretion, when
produced in the periplasm of E. coli, the pelB signal
sequence (Lei, S.P. et al., J. Bacteriol. (1987) 169,
4379) can be used. After separating the antibody
produced in the periplasm, the structure of the antibody

30 is appropriately refolded before use (see, for example,
WO 96/30394).

As the origin of replication, there can be used
those derived from Sv40, polyoma virus, adenovirus,
bovine papilloma virus (BPV) and the like. Furthermore,

35 for the amplification of the gene copy number in the host
cell system, an expression vector can include as a

REPLACE REPLACED




5 For the production of antibody for use in the pr esent

I nvention, any production system can be used. The production system
of -anti body preparation conprises the in vitro or the in vivo
production system As the in - vitro ?roduction system there can be
mentioned a 10 production system whi Th gn’pl oys-eukaryotic cells and the
production system whi ch enpl oys prokaryotic cells. , When the
eukaryotic cel SSIQCEabkedmar}tm eararam:txtmglycosiqer ct(tla@sif@nrasyest(em)mm ch

cer1 &1 nol ude §8heTzaPtifhisine xhfeed (K JHITA R, Bolf ARHInE"
myel oma geansnebhggpmm@yklm;sﬂms)e daqogptﬁlelg@n@el Bs, and
Vero cells, élﬁﬁ}ﬁ?b?#)g&t %é&ué&é%éra@ﬁﬂﬁo\%gneo%% e like. O (3)

i nsect ceIIs such”as s iant cell s i ncl ude,
for-exam¥l e, those Beri the pPreguetionef anfdhednitast Uél?alnnﬁlh@

speci fically Cﬁké§e€l€ﬂﬁ€é’nﬂ&'{n any pf‘&dif&ﬂﬁﬁxa sydtdau BanMbeC Risied .subj ect ed
to callus culture. fungal”. cel | (ﬁcl ude easts such _as the

genus Sa'@EﬁaPSﬁ?E%‘élo?mﬂésE%cﬁ’ﬁ iandth 1on comprises
cerevi ceae, orthel ageeieys éringhe siiwhvinso tﬂl&)dgﬁmts:nZ&ysteABpemgl kehes innor e

specifically As u e t|c cells are
used, there ar‘éggﬁg proaucg %ﬁuﬂ?%?{“%y%r{eé%% tcb% %'% )égct erial cells.
Known 10 baptreduatioszl sgstmlwmmmmomiwkwmot(lle C@d—llls) angnghe

Baci | | us subti B C&,ﬁf r?&% r @iiii@n t he gene of
t he desi JrD fgdggg |18 f/y?%% ?‘?}%%% ]Id;%a#é% uri 1%9'5%%&%

transforned cel | s i Whentthe ewkaryetinEekds are é’@leﬁrn &bpere are ghet uring:

i s _conduct ed :\Prbhﬁcweﬂﬂ Sg&&{?&&th employ @fﬁﬁﬂ@ﬂleceqast hgiemkt ure nedia,

DVEM MEM RP , VDM can use ds rum su Ierre ts such
as fetal cealf sapdnfurgs) ¢ellipe JOWY "61%’31 ﬁ§§1 (1)
addi tions antlﬁaﬂthilEﬁYCEﬂ@r%l@%’slct}wld&lw, cos cells, myeloma

i-nilrgo;juced, IanRb_ant éﬁgﬁng#ﬁst%’é f?nv\‘%lf C&#@nlcﬁg}l bog%éL%enel?%é g?@n

As further in veve pemdsgt (D) aypshitban tdells caclbas Xenopusnoiooydest,hose
whi ch el oy agimbs 2Rdeblo811E Elon as AP W 1N ARERI S are

used, there ar&"
plant cells J.nclude, for .example, those derived from the

20 genus Nicotiana, more specifically cells derived from
. Nicotiana tabacum, which is subjected to callus culture.
Known fungal cells include yeasts such as the genus
Saccharomyces, more specifically Saccharomyces
cereviceae, or filamentous fungi such as the genus

25 Aspergillus, more spectifically Aspergillus niger.

When the prokaryotic cells are used, there are the
production systems which employ bacterial cells. Known
bacterial cells include Escherichia coli (E. g¢oli), and
Bacillus subtilis.

30 By introducing via transformation the gene of the
desired antibody into these cells and culturing the
transformed cells in vitro, the antibody can be obtained.
Culturing is conducted in the known methods. For
example, as the culture media, DMEM, MEM, RPMI1640, and

35 IMDM can be used, and serum supplements such as fetal
calf serum (FCS) may be used in combination. In
addition, antibodies may be produced in vivo by



production systens which enpl oy mammal s and i nsects. AS mamal s,

goats, pigs, sheep, mce, and cattle can be used (Vicki d aser,
SPECTRUM Bi ot echnol ogy 10 Applications, 1993). Also as insects,

si | kwornms can be used. _vgﬁn_plants are used, tabacco, for
exanpl e, can be used. Ant'rbody genes are introduced into
these animals or 15 ~ plants, and the antibodies are produced in such

ani mal s HrPhrBRiRg GRHLT e cHVER athiqlyrths st ibodih gene Hualy heer

is inserted i nigribeudeddl i dHe ISP LNG Y VL dh animal YHED 1S

I nherently pro%ﬁé?f_ln the mlk such as goat P casein to prepare

fusi on genes. +5§nents cont ai ni ng 20 the fusion gene into which the

anti body gene has bmenfurther i irsefiws p’s’d‘&itlldﬂftﬁi eéi(éﬂ;]&lﬁ)s,a ke EY %éﬂad and
t he enbryo s introduced . int.o a female goat. T esired anti body

i s obt ai fed fr%%?#h%n?ﬁsl%%sf%dﬂb’e@ b?’“‘?ﬁcéytq iée“go’%l"se w lcE}lbrne to

t he goat who rempleedpliamtenbMhemwranimald are afdexpy itlgptdarmofthe | N or der

the t ; ax . he |
produced by { REroRReioR ey ens T Whild), Mol Shld ShARTe

t ransgenic god% MEBPEY o@Iak®. KRy tsheemM miced .3ndicHtielshreangy
(1994) 12, 69 3B7icks n &4 dﬁ?ﬁ# culovirus, into
whi ch a %%g%%eé% gﬁlﬁ]%lodsla%&nyea' h§£sé eeﬁn’?@%e . |os infected to

the silRform %ml%%tm're@/ i bAREQ AF N sAAtE mal Lkworng (qan thee body
fluid of the sp¢&awrm (Susumu, M et al., Nat ure (1985) 315,
592-594). Moreover,_when tabacco is 35 sed, a desired anti body gene is
inserted into an "hen BIANLSa%e HRGdr HaRAGHOMIERT restamBdspISAaTh SN 530,
and t henugd®. vector is introduced into a bacterium such as

- 20 - Aar obgctari um t unef aci ens., The bagt.erium, s then

infected to tabaccoﬁrg%%]ocgys 9550t i%h%a Jt'gbra%ﬁ"rﬁe[ %oa{gpese animals; or o
ant i body5f romplantsavas dihe entiidisatioss are pratbhideah,irK sueéh Muistals . |
Eur. J. Tmmungly (9940 2hd Fecovered:38)ror example, al'&htilddPYedes

produced in vifro or 1n vivo )
is inserted into the middle of the gene encoding protein

which is inherently produced in the milk such as goat B

casein to prepare fusion genes. DNA fragments containing

20 the fusion gene into which the antibody gene has been
inserted are injected into a goat embryo, and the embryo
is introduced into a female goat. The desired antibody
is obtained from the milk produced by the transgenic goat
borne to the goat who received the embryo or the

25 offspring thereof. 1In order to increase the amount of
milk containing the desired antibody produced by the
transgenic goat, hormones may be given to the transgenic
goat as appropriate. (Ebert, K.M. et al., Bio/Technology
(1994) 12, 699-702).

30 When silkworms are used, baculovirus, into which a
desired antibody gene has been inserted, is infected to
the silkworm, and the desired antibody can be obtained
from the body fluid of the silkworm (Susumu, M. et al.,
Nature (1985) 315, 592-594). Moreover, when tabacco is

35 used, a desired antibody gene is inserted into an
expression vector for plants, for example pMON 530, and
then the vector is introduced into a bacterium such as



production systens, as described above, DNA encoding the ~ heavy chain
(H chain) or the light chain (L chain) of. anti body may be separately
inserted into an expression 10 vector and the hosts are transfornmed '
si mul t aneousl y, or DNA encoding the H chain and the L chain may be
Integrated into a single expression vecto20and the host S
transforned therewith (see International Patent Application WD

bound oo yart Aarobactekitnr Rihdady Brgdyteficastensiiied smamen 500 b8
as a nodifi ed I&fECFE) to AbpEsy sugh G§eMMI%@S%e
modi fi ed anti he@d Qﬁasﬂrfédorad&libb@ﬁv from @hkaileaveshof @ fdatdhcaat | body, the

ant i body obt ai ned .20 be chem cally nodified. These t.ho have
ready’ OB Fortinolial Y RS v BPE 0P - Admgpp s 11 %
Separati®n and 3uwli3@)cati on of antibody _ 2-1. Separation and
purification of an%hgﬂgé# ibod péPangﬁ %%%lq B&Qg%p%g qﬂpvqugessed as

descri bed above 25 €S rom fhe insSide or outside of the

cell or pragiwctiionheystend ,t Ren desyg rideduablved DA GRspsiaia \the
Separ ati on an ) T ' : t ihady 4 $inN ithe esent
Gy a3, gl . R WAL cx onati o

I nventi on may I ni romat ogr aphy.” As the

col utm used f @ntsdRaslyafayhibey ssParatedyoiRseFtash N toh &% LRFAFS YRIht | oned

Proteini@ col YBrtor and®Rhe hels®isN aPel ridtia £ 0B s fnudft drftouEAy,| s for
Protein A colum are Hyper D, q;gF“ Sephar seIF.F.,and the |ike.

P
Al ternativel y PNfe ing thep B ghiadh and #he L Ghaimy WAy 8% conventional |y
used for prot giftegritd®e Utda singl¥ xpilesaiyn ivieidtaid amd Swaraiston and

purification of n_antibody f.or use in_the present, iqlvention nmay be
- 21 - ‘ascéd:rﬁﬂﬁf'?ﬂfé‘ﬁ Nz &’Jyr?B’ll%rhng,sefs AESERR RS &R SR ogr aphy
ot her than thapgicdeatient iwnéd -afisi23i)t.y chr omat ogr aphy, filtration,

L Sheds Ty O g bld Moy AR doscr MR s Sym 007 201V
chr omat ogr aphyeougwsl -to varidus modeicerd esnduchie asi RO LYRHESE IR SHAIGRYr aphi es
can be a@ﬁd)e(kd'f“&f"%sc-a AlJBEIJd \WlvibdEV.er seniliasRly” as used
chr omat ogr aphy can be used. . . )
herein includes these modified antibodies. In order to
obtain such a modified antibody, the antibody obtained
20 may be chemically modified. These methods have already
"been established in the field of the art.
2. Separation and purification of antibody
2-1. Separation and purification of antibody
Antibodies produced and expressed as described above
25 can be separated from the inside or outside of the cell
or from the host and then may be purified to homogeneity.
Separation and purification of the antibody for use in
the present invention may be accomplished by affinity )
chromatography. As the column used for such affinity
30 chromatography, there can be mentioned Protein A column
and Protein G column. Examples of the carriers for

Protein A column are Hyper D, POROS, Sepharose F.F. and

the 1like.
Alternatively, methods for separation and
35 purification conventionally uséd for proteins can be used

without any limitation. Separation and purification of
an antibody for use in the present invention may be



2-2. Determnation of antibody concentration 10 The concentration
of anti body obtained in the above 2-1 can be determ ned by the

measur enent of absorbance or by the enzyne-linked i nmunosorbent assay
(ELI SA) and the l'i ke. Thus, when absgrbance nmeasurenent is enployed,

t he anti body for use in the present invention or a sanple 15

containing the anti bqody_ is appropriately diluted with PBS(-) and then
the absor bance 3cSPAdFhed By SBPARINg: as IBPYREIPYRy GHEIPERIFBRRIY ng

t htehags_or pti og oteehdf itdla@nthe abovef-méneﬁozg& f&fdﬂ.uﬁw%yrﬁhwﬂtd%aﬁy SA
me (0] IS useaq, rreas S, conAduc as 0, (0] us
o of 50 Eigratiahy RAGEALE LB HENR Set Lr M Ry e ot ed

to 1 [err] g/ M the QikeM biChavhehateaphyf Etnclpded, 6forx se)a?dwh, ion to a

[err1C 81 moleneade, ShERnRkeRuabhy , Afatbpnonic GRHREMGLEL, 1 ¢

each of appropﬁﬂdﬁ@ﬁﬁlOMIanédtbs llkant|%b@?ecﬁh¥¢mﬁ¢9§§ﬂ9h165nﬂﬁﬂ|hﬂ1 or a
sanpl e contai Nigig jed intbNBrARL! DRYVer %t}@@l;[verfelxlr elpHERE 1 9G Of a

known conééntration as the standard 1s added and i'ncubat ed at
room t enper at uc8reaategraphy Apnpebevkseding, 100 [err]l of 5000- f ol d

diluted a'ka"Qezpho%@Q@Eﬁiﬁak§B§|6§ éﬁ%ib&@%ﬁﬁbﬁﬁhntréﬂﬁéﬁﬂﬂ'bOdy
(manuf actured by BI O SOURCE) is added, and i ncupat ed, at Ooag?ves

tenperatife for 1 hdhe. CRPFQP*-M%‘PHQ“ antlb‘?‘ﬂé Rftatned SR

added and i nculatie@danf el aetdrmined by the measuremaid of sbrxbaares ot 405
nm usi ng the

M CROPLATE. R Model 355 f o] 1,Q- Rad
(o 35 7 cal cub¥ S CaNERLPRPR GHIBY AR RLY S S, (L) 2nd”hie @Y
- 22 - like.3. TEGH|, amhkpsabsorbance meafRexenent tis cfmpluyesht ithedy
f inth {gggﬁ b
|g5egf?gg?ed eaBE3§%Q§ ﬁor Psb”!ﬁ?%h§?$¥$%%§$g ana $§¥£qH$he cnkﬁé ugedenay
5 be ¥t abl pgmé:cal@elnlg rthﬁegnbnbedrsiﬁ yappedpr tately |diluted with the

IeiStngb:Q:DE/lheg4gglpl(BA'l(Cge%REt ?’5%6 €R8 BBsds68ncd Ofs measur P @8hmA T cell
followed by calculatlon using the absorption coefficient

of 1.35 OD at 1 mg/ml. When the ELISA method is used,

measurement is conducted as follows. Thus, 100 pl of
20 goat anti-human IgG (manufactured by BIO SOURCE) diluted

" to 1 pg/ml in 0.1 M bicarbonate buffer, pH 9.6, is added
to a 96-well plate (manufactured by Nunc), and is
incubated overnight at 4 °C to immobilize the antibody.

After blocking, 100 pl each of appropriately diluted

25 antibody of the present invention or a sample containing

the antibody, or 100 pl of human IgG of a known

concentration as the standard is added, and incubated at

room temperature for 1 hour. After washing, 100 pl of

5000-fold diluted alkaline phosphatase-labeled anti-human
30 IgG antibody (manufactured by BIO SOURCE) is added, and

incubated at room temperature for 1 hour. After washing,

the substrate solution is added and incubated, followed

by the measurement of absorbance at 405 nm using the

MICROPLATE READER Model 3550 (manufactured by Bio-Rad) to
35 calculate the concentration of the desired antibody.



CCRF- CEM (ATCC CCL-119) derived from acute |ynphoblastic | eukem a,
HPB- ALL (FCCH1018) derived from acute | ynphatic 10 | eukem a, HPB- MLT
(FCCH1019) derived from T | ynphoma, JM (FCCH1023) derived from acute
| ynphatic | eukem a, MOLT-4 (ATCC CRL-1582) derived from acute

| ynphobl astic | eukem a, Jurkat (FCG#Q24) derived from acute

| ynphati c | eukem a, CCRF HSB- 2 (ATCC CCL-120.1) derived fromacute 15

| ynphobl asti c |GUK%ni§34!% %EEQQH1043) derived from adult T cel

| eukemi a, KT-3 deri'Ve t's | ynphoma (Shimzu, S. et a

Bl ood (1988) 71, 1¥eagsdyity of ghe engibioky; fer uke Bncehb pires ear EB

Vi rus- transform@% t Wwehl 16588 % E iLue B
i¥Rfention gﬁ? a@é@C@g% iTé%g%ﬁLﬁ%§4§ U%s Yakley

cell SKW 20 .4 (ATCC TI B- r|ve ron1B
| ymphoma, CCRMthh@AféGWCe&'im)traer(rr‘ﬁyd ARBAYEESH e 'l‘he ceﬂ}ﬁpn@miasnawc

| eukermi as B c@ld dMb184HRd( EEB6@4hbs or fr@thLyre‘isB'lﬁ@ea Bahizant Wsth
acute nyel ocytic | euk CCL-213) derived fromBurkitt

| ynphorma, EB- 3% e stQEEﬁgéeéCEeégfﬁaéﬁﬁveBhPFSWFBBrPFtPsﬁgwpﬁSEH Jijoye
(ATCC Celxafiplejeradsvad Tf tellBatkiet ReMynBaoRE (ARELI c(zﬁI@s@(;l, 86)

M- 60" (ATCC CECRS TR MO S CFFomadupe=1ved Bxpm BRUER LymabeRiastifp. 1

(ATCC TIB—202ﬂe@¢Emuad HPBFABD (FCadaDé8novderyvied feokeacateU19BphEAIEC

o vody derikekenta, sbBROMLE TECERYONS) HERIOMR, £foROF, §oHBHNE, 54

derived rom chioni c ny ukem a and
Aft er washi ng (F&€EI9339 déruyednfpgs(apthOQY@Qhapicoieukemla,auoawvﬂbody

or a control qniceodkrdibbgdabeifaaPekBh hBuds 1ym bﬂsbﬁéggleuffer (PBS(-)

contai ning 2%_fetal ,bovine_ seru . drum azi I s_added
t her et o, whi cheukemi@, Jurkat (FCCH1024) derlved from acute ymp hagic

HBSUFated on uggkkmua30ccRBuF$a-fA%hFccw@ehLmQOIm)thérlved fEéﬁSaFuE&gr
er Qbe 0 anti bo
( GAM ufa09§W§%°%9 %@&FOE BgéwFﬂ30H$ S (chﬂaoéaéeﬁefﬁgﬁatgromhlch ys

t hen i ncubat edadwlti Teceddl 3Bukbmia, nKTuBederidétiefromshengert*she FACS

buffer, the cg &#%h%h% (Shlmlzﬁusgeng%dain 6QPb8" | legS ;1?118E-5H§)FACS

buffer, and ea
and the like; as the B cell line an EB virus-transformed

cell CESS (ATCC TIB-190), an EB virus positive B cell SKW
20 6.4 (ATCC TIB-215), MC116 (ATCC CRL-1649) derived from B
" lymphoma, CCRF-SB (ATCC CCL-120) derived from acute
lympheoblastic leukemia, B cell RPMI 6410 (FCCH6047)
derived from a patient with acute myelocytic leukemia,
Daudi (ATCC CCL-213) derived from Burkitt lymphoma, EB-3
25 (ATCC CCL-85) derived from Burkitt lymphoma, Jijoye (ATCC
CCL-87) derived from Burkitt lymphoma, Raji (ATCC‘CCL-SG)
derived from Burkitt lymphoma, and; as the non-T, non-B
cell line HL-60 (ATCC CCL-240) derived from acute
myelocytic leukemia, THP-1 (ATCC TIB-202) derived from
30 acute monocytic leukemia, U-937 (ATCC CRL-1593) derived
from histiocytic lymphoma, K-562 (ATCC CCL-243) derived
from chronic myelocytic leukemia and the like.

After washing the above cells in PBS(-), 100 pl of
an antibody or a control antibody diluted to 25 ug/ml in

35 the FACS buffer (PBS(-) containing 2% fetal bovine serum
and 0.1% sodium azide) is added thereto, which is then



of the cells may be neasured for its fluorescence intensity using the

FACScan (nmanufactured by Becton Di ckinson). 10 From t he
nmeasured val ue of fluorescence intensity f-or each of the cells, the
reactivity of the antibody for use in the present invention with each
of the cells can be known. Thus, 4 ragnt he neasured val ue of

fl uorescence intensity for each of the cells, it can be known whet her

15 HMVL. 24 ' ' th | . [ Li
nogative) or LR HeSFaooh Leept Bhstarieantae. | ReEEL Jaghing SAOERE O 0T

the intensityFaCsebpféesi,on00ful of 25Mig2dl aptTCeTabeléd ngbat | £nt poor
cells are described in si s bel ow,

. Exanmple 2, 2, Fqglanalg 20 .
The tunor cel PSSP RRAIRAEY c (PiforRappipchuged by hBecton Digkimsop) is
treatment of tddedr éhepnttopvehithniarthen inceb@tedsongitBe@d apti gen.
More spegcifical. he [ . cells, of tLe tu S ar referably
t hose iggmhicﬁlh&teg'théggggiV?§Pf§gp%?c%ﬁ?a%éggpg¥ﬁg?54ngﬁ i%%ﬁlgséﬁﬁt
lower 25  tBaspeHdedVbhesopegifopal In1 bhechenPicsebhesef, | ¥M@NGLER
tunors are preferably those in which the positivit per cent age of

HML. 24 anti geREj $heodpdlshigyepe Wpagured f°§p'b%$f+¥l:‘a¢¥?§c?%%eturmr cells
of lynphatic Lu@ehsi8§Cusing tREEFREOOAY [HOSEraStUPeE by NBePOSAtiVitY
per cent age of _30,. . HN&.24 antigen is 50% or higher. Mre specifically,
t he t unBFCEEREERAt | ynphatic tunors are preferably those in

whi ch tXe positivi Fyopethenhagsunéd Hb1wd ofitfesréscSiide intenoityi gher.
4. Cytotoxic I Vi 4-1., Measurenment of .t he CDQ CL LV

The anti body ?%% éééxiﬁétﬁgep?%gﬁﬁt ?ﬂ%eﬁ??%ﬁ%Y%é%ﬁ%f ghe an fboéy %Xr

- 24 - ugki ¢h hhe, pfeserkaimyent oD e téath yofisthdecellotoanc
activity. The L yi | C

| ynphati c tumk_))?skg)1 vf{lﬁe %%é?\?{-#&{nv%% %%%%Pngig‘pﬁg%u?g%}gé?%n?%e
fol | owi ng manABtensErysforteach spfethectellsy eit can he dpeownl whethgr

10[err]igel | shph 08 aneihéAblS &RGE&ERed %n each @f(aéﬂ%ec@mé?PM 1640 medi um
contai ning 10% fetal bovine . serum (manufactured by GBCOBRL). As the
target cells, (Positive or negative) or the degree of expression can be

known. The presence and the intensity of expression of
HM1.24 antigen in lymphatic tumor cells are described in
Example 2., 2. FCM analysis below.

20 . The tumor cells of lymphatic tumors that may be the
target of treatment of the present invention are
expressing HM1.24 antigen. More specifically, the tumor
cells of lymphatic tumors are preferably those in which
the positivity percentage of HM1.24 antigen is not lower

25 than 5%. More specifically, the tumor cells of lymphatic
tumors are preferably those in which the positivity
percentage of HM1.24 antigen is 20% or higher. More
specifically, the tumor cells of lymphatic tumors are
preferably those in which the positivity percentage of

30 HM1.24 antigen is 50% or higher. More specifically, the
tumor cells of lymphatic tumors are preferably those in
which the positivity percentage of HM1.24 antigen is 80%
or higher.

4. Cytotoxic activity
35 4-1. Measurement of the CDC activity
The antibody for use in the present invention is one



there can be used CCRF-CEM (ATCC CCL-119), CCRF-HSB-2 10 (ATCC
CCL-120.1), HPB-M.T (FCCH1019), EB-3 (ATCC CCL-85), MC116 (ATCC

CRL- 1649), CCRF-SB (ATCC CCL-120), K-562 (ATCC CCL-243) and the
like. Fifty [err]l of these cells is added to a 96-well fl at-bottoned
pl ate (manufactured by FALCON) and ghe-plate is incubated in a
CO[err] incubator at 15 37[err] C overni ght. Then the anti body

for which the GPC.Ac it S agdged bat ed
for 60 m nutes, cg ﬁg?’l %,?#1 e:&é?np%r opril ta‘)“fx‘)e;y 3 qu'q.' d%g'o qﬁ% ngl%q’tlo?(i%
exanpl e Baby activiRaybi t Conpl enent (manuf actured by CEDARLANE) I s added

20 thereto and i f S
added 10 [err]| of ggbngé@da%@{v%an%c%t utrh-eggg h'l% atd%tv%culﬁsRCE) and

i ncubat ed for 4YRBORELC FWRGLS soﬁ Hete RERSATd 1“V9nt11°(§‘r Ciafs bey sAsYEeRce
intensity (eXCiha{:hénf@@U&bﬁwtrﬁhlﬁﬁé}: Firgdy tfhfé &salz@@twllengtrb 590 nm

using a fluorescence ni t/aistenl ﬁgr % éna uf act ured
by M LL| PERRRTE h%tc@t%t i Pt §7( By Bé apec LFeLM At e as
(A C%)/ E B;jC_) xtéﬁenmlé adpi RPMEL 8 40 anddiwm esosradeing 10% rflelezrash bpwinen

I ncubated in | S

intensity Wnenglgﬁtg ;ﬁg@gf%&#}@e%w % umLa?I ongscgn%alttn %re%n%%grqft%l ‘body,
and Cis a theféuoaesbem:saed MGRISHAEM ofARGe CAEIH1 189nt ﬂCr&Fﬁ@SIBo.’-cel | s.
4-2. Meggurenep ?é EBE- f‘R?]:Ci?,Ctﬁé’é e (Fccalow),T'%%—%”t('A'&%@/cEW Cal 899 in

t he present |nven ron 1s e, tivity
as the cytot oxMEl36 (ATGRtCRE1649), CCRF-SB (ﬂ%‘@CAﬁéé'é@toﬁw ﬂ‘ysé? a
t herapeutic ag

| ynphatic tum?g&s{:oéﬂ%'ﬁ%ge‘mditrR/erF[]I}%%' o r%fl%:é’ H%as?&r é’&ese celﬁ% f"'ﬁe

fol |l ow ng manngdded&i t6ta W&&lﬁmt%ﬁt&nﬁy& plate (mmlu&raeatmdt by

effector cells eri eral, 0 e
gravity centri F%@Mt Wb@ 81 EH] abE Jtshelrf tte%déf’l s? w{&‘%%&@
CCL- 119)1,5 CCRF3H3B- averrught(ATCC CCL-120. 1) HPB- LT (FCCH1O19), EB-3
(ATCC CCL-85), T. "@@E’ 0 K- 562
(ATCC CCL-243) or thae e aé'gt’fg‘%‘g o %i] rgrﬂi Cr%%c( %QQ 120ko

be measured is added and :anubated for 60 minutes, and

then appropriately diluted complement, for example Baby

Rabbit Complement (manufactured by CEDARLANE) is added

20 _ thereto and incubated for 2 hours. To each of the wells

is added 10 pl of Alamar Bule (manufactured by BIO
SOURCE) and incubated for 4 hours, which is then measured
for its fluorescence intensity (excitation wavelength 530
nm, emission wavelength 590 nm) using a fluorescence
25 measurement system CytoFluor 2350 (manufactured by
MILLIPORE). The cytotoxic activity (%) can be calculated
as (A-C)/(B-C) x 100, in which A is a fluorescence
intensity when incubated in the presence of the antibody,
B is a fluorescence intensity when incubated in the
30 medium alone containing no antibody, and C is a
fluorescence intensity of the well containing no cells.
4-2. Measurement of the ADCC activity
The antibody for use in the present invention is one
which has, for example, an ADCC activity as the cytotoxic
35 activity.
The ADCC activity of a therapeutic agent for



prepared as the target cells. Subsequently, to the 10 | abel ed t arget

cells is added the antibody to be neasured for the ADCC activity and
i ncubated. Effector cells at a suitable ratio to the target cells are
t hen added and I ncubat ed. After the incubation the
supernatant is collected 15 and neasu+ezlsfor radioactivity using a ganma
counter, mhereupon 1% NP-40 can be used for neasurenent of a
maxi mum free r aq; \H t I i a

cal cul ated as CA )/(B— C)%f? F&gﬁ%ﬁkﬁiﬁéﬁ%% \in%léngz%ndfggctblgvﬁﬁg/g 89

liberated in tH® Fhe&ldaving @apper. ,Finssdy moponyclgarosetiisi aye(cpm
| i berated by NR«s4:Q,ated as ¥he efifectadi @alisVifinsm( GRfknl gaeaﬁheéamy the

medi um ne ont i Nng _no _an . Enhan nt of
cytotoxic acti¥i qﬁ?dc ¥ Bohe gl‘airr’r'°(‘ﬁ’r g’@r t?’(? SFAVELY 59(‘}}?& BQFCmSEfC‘PgEty such
as an 255 AD&8 a:dte: waryean ded 16[)CCORF-CEMY ,( ATTCCI scp.n-efler)redcna HSB-2

Cy, in particul aF n as e | 0

anti body in hu Tc@Eﬁt Ch@’ﬁ HtP% f‘?‘?&ngﬁ%l‘ﬁg’ gct(ﬁ'c{:ysgt" E:é&
activity can bMGld@UdédIKycs@&gﬁgﬁ), CCRFaiSBe{BAGC GCLABADLYyi KgSpart of the
am no actds 10 (eiRcCctd,-2431°G0RnA 130 B0 1ape1ed with BLR ﬁﬁkke

exanpl e, there can be nent construction an
pol yner of Ingﬁﬁﬁﬁﬁ%ﬁoaébﬁée targedygeililsyt | SubesaleRtlr, | tp. t&ewbrrlson

S. L. 10 B'CﬁEE@thL@@Yg@¥9%@hl%2angﬁd@%8khetQﬁtiBB@&rHStbenmggs§§ed an
I gM1ike polymer of I é%zan1no acid addition (S al .,

J. I munol ogy EPFodp 29@4?238)an@hénCUbateéxprE§§P€ﬁ°§fCﬁlls at a

tandenl y- ||gat%dlgﬁmﬂee&%den&oLtﬁ@akﬁr et cells are then added and
- 26 - %Shu ord, ., W et al., SC|ence (1991) 252, 724-727), the

di meri zation o damno acid substitution (Caron, P.C. et al.
J. Exp. Med. (1992)Af%@: th&llhtﬁﬁatSbﬂpe&e supernBtang. ikmoubbeogyd(1992)

(Vei 1, B end, Wastged Spfllshpbt it cydiiedto" Johbila BRUnLEET, | 0"

|ntroduct|on owh£W@0@bMedﬁoNPF&ﬁccaonbbyuabdefbmgmaasuremenanoﬁoaac|d(s) in
E?Sg?;ngi rgg;gQxﬂ&mﬁpE&%%d¥adloactau9E99rh%ﬂg chtofbxdl: acERvity- (%Y““n°|
can be calculated as (A-C)/(B~C) X 100, in which A is
radloact1v1ty (cpm) liberated in the presence of the
20 antibody, B is radioactivity (cpm) liberated by NP-40,
- and C is radiocactivity (cpm) liberated by the medium
alone containing no antibody.
4-3. Enhancement of cytotoxic activity
In order to exhibit a cytotoxic activity such as an

25 ADCC activity and a CDC activity, it is preferred to use
Cy, in particular Cyl and Cy3 as the constant region (C
region) of antibody in humans. Furthermore, a stronger
ADCC activity or CDC activity can be induced by adding,
altering, or modifying part of the amino acids in the C

30 region of antibody.

By way of example, there can be mentioned the
construction of an IgM-like pblymer of IgG by amino acid
substitution (Smith, R.I.F. & Morrison, S.L.
BIO/TECHNOLOGY (1994) 12, 683-688), the construction of

35 an IgM-like polymer of IgG by amino acid addition (Smith,
R.I.F. et al., J. Immunology (1995) 154, 2226-2236), the

expression of a tandemly-ligated gene encoding L chain



10 2384) and the |like. These can be acconplished by neans of the
ol i goner site-specific nutagenesis using a priner, the addition of a
base sequence using a restriction enzyme cl eavage site, the use of a
chem cal nodifier that creates a coval ent bond. 15 5.
Confirmation of therapeutic effects - 26 - The therapeutic effects of a
t herapeutic agent for use in the present invention for |lynphatic
tunors can be

present i nvent i{SAYESE i hgl§gt%if’hgbgégégakaggh FSH 388%7595W??ﬁein the

| ynphati ¢ t unodiveldizadnent bénIhge byahminbngctﬂesubstltanﬁbhumﬁarehfect on
the ani mal s. As I I\ o] | to ni mal ,
t here can be useg an es}aﬁllsﬂggs gggg f?g§h|??99 Y?gs Phpgggéells.
As the establ|§hedJGeﬁmmanéogvhéi89aan125, 29p8- agéa)CCRFECEM (ATCC

0oL 119) 5 Ho6: %ﬁg&&%&@%gbf 1g6, by"PhdndcbATRE1CRECAEE2h, (FOREEHSE,2
TIB-190), SKw &. et gl4. fereer Besisf1988kr53B ?%ﬁ@cZEéE3126Pd RPR1 6410
(FCCHE6047) , EBi3tirdltetPeh- 85)taadetbectbkefaﬁctm@anyehht891ng hihne.
Animal s that receive trgg Iantgélog are preferab t hose in which

i munol ogi cal PIHEC 3fd94fd FBJGEEJRSRIS egl&Bs@ﬁtanFGPOQXanple there can

be used a nude (mougierhaug, L. &€l BlopuBar.aJbelgrunolse(1a9oyde1,ak3and the

reasur entht of 238dmE i LERE of Zn8Re; Copy BbnacCORe L ahRY, b FherFoa of

t he ani nal s aneft lthel pRhegomer site—specxfic_mutagene31s using a primd¥,-
As shown in Exapl e34beligy okhg BQEE“&;&&&BEQ“uQEnﬂ a re8PhickMhn24

anti body resulted i n the suppression o0 ease I n tunDr vol une
and furthernnrén?H@ee%ﬂéﬁyaeﬁ site, thetneesgfvavghepeaabdmedlfh@r that
tunor-transpl agkedt@sCq- cavalefBepénfiacts indicated that anti-HM. 24

anti body. has an anti tunor effect on |ynphatic_tunors. 6.
Route of12%dni ni st r abi-ofoREarBALiaRceE: tRarapeutic effectsyreparati on

The therapeutic agerhe tﬁérhpéﬁbaéléffé&EQSOQfatbﬁeiapeutﬂéeagahtlﬁaentlon
may be adn1n|steredh %he present invention for lymphatic tumors can be
confirmed by administering the antibody for use in the
present invention to animals that have been transplanted
20 with lymphatic tumor cells and then by evaluating the
" antitumor effect on the animals.

As lymphatic tumor cells to be given to the animal,
there can be used an established cell line or freshly
isolated cells. As the established cell line, there can

25 be used CCRF-CEM (ATCC CCL-119), HPB-MLT (FCCH1019),
MOLT-4 (ATCC CRL-1582), CCRF-HSB-2 (ATCC CCL-120.1) and
the like as the T cell line, and CESS (ATCC TIB-190), SKW
6.4 (ATCC TIB-215), CCRF-SB (ATCC CCL-120), RPMI 6410
(FCCH6047), EB-3 (ATCC CCL-85) and the like as the B cell

30 line. _

Animals that receive transplantation are preferably
those in which immunological functions are reduced or
absent. For example, there can be used a nude mouse,.a
SCID mouse, a beige mouse, a nude rat and the like. The

35 antitumor effects to be evaluéted can be confirmed by the
measurement of volume and weight of tumor, or the
survival period of the animals and the like.



systemcally or locally, by a parenteral route, for exanpl e

I ntravenous injection such as drip infusion, i ntranmuscul ar injection,
i ntraperitoneal injection, and subcut aneous i njection. The nethod of
adm ni stration may 15 be chosen, as appropriate, depending on the age
and the conditions of the patient - 2fhe effective dosage is

chosen fromthe range of 0.01 ng to 100 ng per kg of body wei ght per
adnministration. Atern I f 1000
. preferably 5 toﬁg @515%9 Xn %nggfé%‘g@e{.&v t%e éﬂﬁﬂfé&%tﬁonl 4o

t her apeuti c agemts-HYd . Qﬁnphﬁibédvuﬁ©$glb¢dth@ Ytne S“Rﬂ%ﬁﬁﬁﬁoﬂrﬂﬁﬁﬂqon nay

contai n phar na?.%'&:'e‘&@bl ¥ na¢amBtabbeume and Cﬁﬁftl@éﬁn@fe aglch td Masn Shepe sl ng
on the route adm_ni strat.i on. | es of sugﬁﬁ@gﬁ;lers or

addi tives 25 thﬁh@PﬁHéVﬁétB?rlsdpﬂérﬁﬁﬁe PRLTLLRRED msEinRe
sol vent, gol | ag@esep@ayeisnihdabaebal that antlpmhyvzmyémhsady doe,am
car boxyvi nyl pol gse sodium polyacrylic

ar boxyne
sodi um sodi um3® 1tumo§|&¢ﬁ§§§ °ﬂa§§w9§6¥bﬁ|€ @%&?Tan carboxynethyl starch
30 sodi um pectiB,. multyl ofebliminietretigh ceutical xant han

gum gum Ar abi c, caseln; gglg& 0, agar, dlglycerln propyl ene

gl ycol, polyethylene g Vasel i ne, paraffin, stearyl alcohol,
stearic aC|d hurman The therspeutrial Bgenhs (£50) lynphatio| tunersiqh| the

| act ose, 4 éyg% I CHEp t the Iike.
Addltlves used e e g?%ﬁgkfgﬁk ﬁu? be &?ﬁ%ﬁ%gUéfé? aﬁitﬁ@@ above or
conbi nati ons tﬁﬁﬁﬁﬁmuﬁédéﬂdpﬁgl§ﬁaﬂﬁ¥ dbgaaeparenteral route, for

- 28 - d:inPle 1ntravenousTﬂﬁa€b§§aﬁeéué@ 86 areptpfifwetonding to

t he present I'nventi_on ar ng atic tunors. (excl udi | ng delo 3 t hat
have an ant|geﬂnﬁ¥QN“§QHL%6r18§FF¥ Po WAFEAPERLEGRERHoHISEETON s Fh¢se i n

the present i nwRiBdudancuds mjs.@et@bhl cairhys methodt &€r admbyi dier ateirtn anayl

te B | hat |,.euk h B | h
(B QLY LBror Bbe CHORSim AsaPPEGPELEESr ) HBREAALF oP P FUF a0t At e
follicular paHoonaﬂmmthmE thief pasdehynphdhea, eﬁfecelvélﬁbsag¢yn®hat|c

eukerta (1A ot 90y DAV INEL 6! 9657H <o 100 AT Ebbig B Body oo

weight per admlnlstratlon. Alternatively, the dosage in
the range of 1 to 1000 mg, preferably 5 to 50 mg per
20 patient may be chosen.

The therapeutic agents for lymphatic tumors of the
present invention may contain pharmaceutically acceptable
carriers or additives depending on the route of
administration. Examples of such carriers or additives

25 include water, a pharmaceutical acceptable organic
solvent, collagen, polyvinyl alcohol,
polyv1nylpyrrolldone, a carboxyvinyl polymer,
carboxymethylcellulose sodium, polyacrylic sodium, sodium
alginate, water-soluble dextran, carboxymethyl starch

30 sodium, pectin, methyl cellulose, ethyl cellulose,
xanthan gum, gum Arabic, casein, gelatin, agar,
diglycerin, propylene glycol, polyethylene glycol,
Vaseline, paraffin, stearyl alcohol, stearic acid, human
serum albumin (HSA), mannitol, sorbitol, lactose, a

35 pharmaceutically acceptable surfactant and the like.
Additives used are chosen from, but not limited to, the
above or combinations thereof depending on the dosage



T |l ymphoma (PNTL) and the |ike. The therapeutic agents of the

present invention are useful as therapeutic agents for these

| ynphatic tunors 15 Exanpl es The present invention will now
be expl ai ned herei nbel ow in nore detail with reference to the
followi ng exanples. It is to be noted that2gt he present I nvention is
not limted to these exanples in any way. 20 Exanple 1
Construction ofegmti - HML. 24 anti body 1. Preparation of nouse
ascites containing antl- HMVL. 24 anti body

Hybri domas produci ngh&neiSeREeS4tanke hbagated caccordinghity dte RI&FQMthg t o
%he WEZEE? of Eﬁﬁé?gibgeéré|lyﬁﬁhatléBt@@@ré19&£&léﬁhn lfﬁﬁg» thatci

o a c mouse (bre a revi ously receiye

i nt raperitonea gﬁn?ﬂl@?Pi??%n°6f€§%0%um°r Ce%%ﬁf]? lhﬁthe antibody
2,6,10, 15 tetrfoethye prnthdeppasent invémelod asinded tapéeaﬂ@damgz Chemi cal

dustries, Lnbedlndy po GO8 PofBY SaBELE"S o e AL T Al G el

i njection of hibk)domhrericsB lympbaticekeukenia (B CI&Ic)curpﬁea-tBsd in the
abdom nal cavii e co. uge i ndwel ling
needl e I—lappycasylggﬁoﬁ\gl { manu g%?ﬁ?%%P?Pm%bd%i: E g%?ed ascites was
centrifuged twfedlifubar R3dtliwy Lyerip %ﬁﬁikﬂﬂﬂhomar aqui@ Jsing a

| ow speed centIyﬁys@tféX&é@%eﬁf@npfa&ﬁﬁlEﬂhﬁ»bnlc T cymphatlc leukemia

29 - Zg Selko o renD { GE!x'rldoma and contam nants such
as bl ood cells he #¢get eIt leuk 1DUATE ba i AL RaLiehar 32*4
anti body fron1mDh§mphoma (PNTL) and asitétBtked The theRipdutdienta

anti-HM .24 antib fromthe, above, us scit was  ¢Qqn uc
the foll ow ng %%tﬁg% presentﬁ&?%ﬁ“%&ﬁﬁrﬁf%u?%ﬁ{hii éhﬁ “%é§

nouse astor eshesdel ympitat bc wasmérd t ered using a hollom/flber
filter dlapr ﬁfgyfactured by MLLIPORE) and then was 10
afflnlty pur|f|e ng a high speed antibody purification instrument

ConSep LC100 (manufBhe upresdéryt invention will now be explained
hereinbelow in more detail with reference to the
following examples. It is to be noted that the present
invention is not limited to these examples in any way.

20 Example 1. Construction of anti-HM1.24 antibod
' 1. Preparation of mouse ascites containing anti-
HM1.24 antibody
Hybridomas producing anti-HM1.24 antibody were

obtained according to the method of Goto, T. et al,
25 (Blood (1994) 84, 1922-1930).
To a BALB/c mouse (bred by CLEA Japan) that
previously received intraperitoneal administration of 500

#l each of 2,6,10,14-tetramethyl pentadecane
(manufactured by Wako Pure Chemical Industries, Ltd.) 11

30 and 3 days before, 5 x 10° hybridoma cells were
intraperitoneally injected. From day 10 after the
injection of hybridoma cells, the ascites that
accumulated in the abdominal cavity of the mouse was
collected via a 19-gauge indwelling needle Happycas

35 (manufactured by Medikit). The collected ascites was
centrifuged twice at a revolving speed of 1000 and 3000
rpm using a low-speed centrifuge RLX-131 (manufactured by



M LLI PORE) and the Hyper D Protein A columm (col um vol ume 20 nl,
manuf actured by N hon Gaisi), and PBS(-) as the adsorption buffer and
0.1 Msodiumcitrate buffer (pH 15 4) as the elution buffer according to
t he attached instructions. The eluted fractions were i medi ately

adj usted to about pH 7.4 by adding 1 M Hi¥& HC1 (pH 8.0), and t hen
wer e subjected to concentration and buffer repl acenment to PBS(-)

using a centri fpagg @b&k@ﬁlhbrebmgerQhe h?BBE&Bhéahﬁa Eeakah@ﬁsatéosuwhlch
was then filter- S%ﬁ GEE ﬁf 3 ﬁ nbrane filter M LLEX-
(manuf act ured aS bloogyc EEI FfRavi§-a pore size of 0.22 [err]n1to

obtain the qulfledramhbaHWEnZéfaahtbodM1 24 antibody3£frbat fbiseat i on
of anti body concentrat|0n02§ s The concentration of the purified
anti body was det ePCHES by the neasurenent of absorbance. Thus, the

purified @anti body mﬁmrdthnaedonnoEBSﬁti}ﬁMuhé4abaoibadyefrom thetaBBQenm

moim g0 o WU 8sEeS"Uag LBlgBSea tn cE FBLEGGSAUShABNSmY D) T
anti body with B##pmaaddingngn egupd amount of P&S(PMrt¢|cae|mnu§E contr ol

mouse 1g&a agcites, @aath@htGQQS@agggaﬁtﬁeédpuékﬁieQ hB1186 E9bkew ng
nmet hod. CbnnerC|aIIy avai |l abl e | g&a ( KAPPA) ascites

(menuf act ured By lE&PPBEfiaREer; {8anyEactnred éy MEGELLPERENaRBE SRENPHSE- ) .

The sol utg on W@ifﬁhﬁEQLgdrlfled using a Aeghrapeelli hheibdayodi sc
(manuf actured b

30 -
Sci ences) havi R érggﬁgpglgpzéngpramgnﬁngogﬁaptﬁgﬁoaagmanufactured by

affinity-purifMELLAIPORE )aahdghheptgpgeanDi bodyein A cobumbhi ¢adblamni nstrunent

col umn (col umn "oaine g8 8, "Ypmpgactlibbn bY SrlnSH kiR Y elhe F550LT Pag
as t he adb@rpdSompbdbﬁebuéﬁarOandNOSbdMuaodntmacgtbatéebutﬁar (pH 4)
as the efq t'°“49”EEeEh§CEQEQ&Bg BﬁfFQE g& ?Egg?otﬁothénék ?8&%“7 4 by

The el uted fractions were | mre
adding 1 M Tri $n8Eruchio8se) , Thﬁde&ﬁbﬁd fractmene wabgecmmgd@@tely

concentration aaqul¢khetor 8BbAECERNY.40by adding 1 M Tris-HC1 (pH 8.0),
and then were subjected to concentration and buffer
replacement to PBS(-) using a centrifuge ultrafiltration

20 concentrator Centriprep 10, which was then filter-
sterilized with a membrane filter MILLEX-GV (manufactured

by MILLIPORE) having a pore size of 0.22 um to obtain the

purified anti-HM1.24 antibody.
3. Determination of antibody concentration
25 The concentration of the purified antibody was
determined by the measurement of absorbance. Thus, the
purified antibody was diluted in PBS(--), the absorbance
at 280 nm was measured, and the concentration was
calculated using 1.35 OD at 1 mg/ml.

30 Example 2. A study on the reactivity of anti-HM1.24

-antibody with lymphatic tumor cells
1. Purification of control mouse IgG2a

Control mouse 1gG2a was purified in the following
method. Commercially available IgG2a (KAPPA) (UPC 10)
35 ascites (manufactured by CAPPEL) was dissolved in
purified water and PBS(-). The solution was filtered
using a membrane filter Acrodisc (manufactured by Gelman



PBS(-) using a centrifuge ultrafiltrati on concentrator Centriprep 10,

which was then filter-sterilized with a menbrane filter M LLEX-GV
(manuf actured by MLLIPORE) 15 having a pore size of 0.22 [err]mto
obtain the purified control m)use I The determ nation
of concentration of control nouse SQBZa was conducted according to

t he above 3. Det erm nation of antibody concentration. 20 2.
FCM anal ysi s V, f ti 24 t y th

| ynphati c turerClcee 7 ‘Nas | nvde %ltagé)g%eét]%% r’1'-e 0f :jo ad ?::Btggrr'év y (FCVM

anal ysis. Aft eaf feshtyrepur iff icasd ludiinge a high I?.@HedBA(ﬁzleiﬂQC CRL- 1995)
CCRF- CEM (ATC‘{?%%% mséigfnife‘ﬁetd o n%'é?aﬁ%tl% %HB%%@%&%& Eg‘éem a,

HPB- ALL derive rom ac [feukem a,
(FCCH 019) der¥licef BRI Tnid, rigifo iy perm( IPGQNIGGZG)A @@ﬂmﬁéd (columnfrom acut e

| ynphat i ¢ | eukgs @ne M3 a2, (rﬁlfgfag%lur%@ N.Lhon @‘i&'s‘igd Ehampasyly as

| ynphobl astic | eukem a, Jur at 30 (F derived fromacute

| ynphatic | eukeh® AdegFation buffigapand R‘FéCMCéE-d}M Fitgatey QY LERLEMIREL e

| ynphobl astic 4) as dieikardtionlVbuf ferCadcHA3)i ngetiov edef Boaadeldt T cell
| eukem a, and KT-3 derjived from Lennert's | ynphona (Shim zu, S. et

al ., Blood (1988*TMCtiRRE £03): as the B 35 cell line an EB
virus-transforned ceid RG®d ATGCtlloRs were ih@@KiatelfBadijussegositive B

1T SK\W6. 4 - 31
o %Ncngﬁ{%’gdf]"%&’g)ad R, da® PSP miREnE Odeppidpthen  AToo
COL-120) der i weaké rom seaties Imrrﬂme@&ma(tlloeaulaam puffer replegemeREME06410
Cnudi (ATEC GO iy R ithids ulcraditranity %"‘Eﬁﬁg"ﬁ%‘r’@@ *

CCL- 85) der i veeRmtmiBTep 10 Bavhdiol wwnﬁh@maﬁiﬁegyét@m@;@zeqws h @erived

from Burddritr d v d 0 r RAJILERAEGC (%u&@ht@%ﬁv sgchfr@mrf}bkﬁl)t t
| ynphoma, and; as the non-T, non-B cell line HL-60 240)

derivedlbrom atmnmgnﬁalpm;ﬁt icidecwifedi.22 FHPLD wtam theCpurigied2) derived

fromacute no I em 937 (ATCC CRL-1593) derived from
hi stiocytic | ;grrp‘%tfocl 1o 155 %GC?L&; 562 (ATCC CCL-243) derived from chronic

nyel ocytic The determination of concentration of control mouse
IgG2a was conducted according to the above 3.
Determination of antibody concentration.
20 . 2. FCM analysis
Reactivity of the anti-HM1.24 antibody with
lymphatic tumor cells was investigated by the flow
cytometry {(FCM) analysis. After washing a T cell line
RPMI 8402 (ATCC CRL-1995), CCRF-CEM (ATCC CRL-119)

25 derived from acute lymphoblastic leukemia, HPB-ALL
(FCCH1018) derived from acute lymphatic leukemia, HPB-MLT
(FCCH1019) derived from T lymphoma, JM (FCCH1023) derived
from acute lymphatic leukemia, MOLT-4 (ATCC CRL-1582)
derived from acute lymphoblastic leukemia, Jurkat

30 (FCCH1024) derived from acute lymphatic leukemia, CCRF-
HSB-2 (ATCC CCL-120.1) derived from acute lymphoblastic
leukemia, MT-1 (FCCH1043) derived from adult T cell
leukemia, and KT-3 derived from Lennert's lymphoma
(Shimizu, S. et al., Blood (1988) 71, 196-203); as the B

35 cell line an EB virus-transformed cell CESS (ATCC TIB-
190), an EB virus positive B cell SKW 6.4 (ATCC TIB-215),



| eukem a in PBS(-), 100 [err]l of anti-HML. 24 antibody or a purified
control nouse Ig&Ra antibody diluted to 25 [err]g/m 15 I n the FACS
buffer (PBS(-) containing 2% fetal bovine serum and 0. 1% sodi um

azi de) was added thereto, which was then incubated on ice for 30

m nut es. After washing in the FFacs buffer, 100 [err]l of 25
[err]g/m FI TC-| abel ed goat anti-nouse anti body (GAN} was added .20

t heret o, whi chM@agd 6t WAARCCNCBbal 649 dnderivéedr £806mnB niyreshoma, CCR¥-{SHB

washing in the f S e rji
or 1 mg of the(Eﬁg EEF %,0) gﬁf@éh ££6h acuHe l%mw&g%%%ﬁéd]f
its fluorescenBecell RPMAt APt ¢FOEHABLY hedenbwednf ¥om M fRAL 8N WitBect on

25 Di cki nsoﬁl:uteTH@e'lgéy’t‘ié 188keho¥N bBukl JPARSe locn-2813) derive@firmed
that all T cell Ilines

B cell t , Daudi d Raji
whi ch di ® not £EQ&Y ?“Fg&EFeEIYWFﬂma' EB“gnﬁﬁT?MCéﬁ'éﬁwf %‘B’y"%‘?’&n % hl y
exr)lrelssed H:l\s/:l)-ﬂﬂrkﬁtitgegmphorﬁa, Qngltilye oabec hendeb 7 noder Dfed hixrowon- T, non- B
ce i nes eact th angi s a t
the antigen ma?uﬁgﬁggeﬁggghaan §ﬁ91N2A§§Sn£&L QQY'§g¥&v$§3€%ﬁ£§ﬁﬁh€bgrans
in Figures 1 tadyRBhohiast egdanas the nank®;snoe+B oell ubinm Hlwef0 t(RCC

negat [ve cel | ScRRCOURY derivehOf8H74200s life POSYELY O SBkLR Yorip e

staining with e control nouse accor to th
hi st ogr dfl mar kéAECCt FEBpdPeendagéved £h@mHmu‘Qa qu@eﬁcv-c leu emia, U—

32 - Bagi t(ygfeccehhswﬁg'p aeﬂvéﬂ&" fgémaﬂié@fwju‘.’?é afshoi@s,

cal cul ated and the resul shown 1 n By t ercentage of
the HVL. 24 ant PBEnKp8&Rt (BECEeFFCE-2¢3% derlve‘éx%?@%s‘?‘b‘i’f"ﬂd-’f é“lfﬁlq%lﬂ

antigen was di t e @Eg

result, it masxegﬁgmlgog PBg& ?ha@ag ﬁlToce?ét+|$%% %ﬁ\ qyl |nes
(except Bek}gl_héadc%ublhmsaéu 22}@2885&@1&&@ 24 Bidd &b S TTipdeymlly
to the results in Figures 1 to 23. Al's in all cases of t he non-T,

non-B cdiS |inad the 5éa§ehp5§@rokpsﬁé-nmoenammg Thisefat havinee cells

was negative Ogek@fSahBa0.2% sodium azide) was added thereto, which was

then incubated on ice for 30 minutes.

After washing in the FACS buffer, 100 pl of 25 ug/ml
FITC-labeled goat anti-mouse antibody (GAM) was added
20 ~ thereto, which was then incubated on ice for 30 minutes.
After washing in the FACS buffer, the cells were

suspended in 600 ul or 1 ml of the FACS buffer, and each

cell suspension was measured for its fluorescence
intensity using the FACScan (manufactured by Becton

25 Dickinson). The results, as shown in Figures 1 - 23,
confirmed that all T cell lines and all B cell lines
(except Daudi and Raji which did not react) reacted with
anti-HM1.24 antibody and highly expressed HM1.24 antigen.
On the other hand, none of the non-T, non-B cell lines

30 reacted with anti-HM1.24 antibody and the expression of
the antigen was not detected in any of them.

In the histograms in Figures 1 to 23, histogram
markers were set up so that the negative cells account
for 98% and the positive cells 2% in the staining with

35 the control mouse IgG2a. Then, according to the
histogram markers, the percentage of the HM1.24 antigen-



I ndicating that the expression of the antigen is absent or very

little. Table 1
Nane of cell Expression rate B cell line CESS
+++ 94.5 ~ 32 SKW 6. 4 +++
92.8 MC116 - ++ 65.0
CCRF- SB +++ 98. 4 RPM - 6410
S+ 94 .ppsitive cells when anti-HM1.24&mmtibody was usediwas
gg-g_ calculated and t%? rHdOME is shown in ™fdble 1. %g.§he
u
2.0 T cerggikage of the m 2844@21tlgen-poss.t1ve cellgy, #gllxe
ggRg-CEM expregsilo® rate of ﬁﬁ%g%a:?ntlgen was diﬁiﬁéﬂlangi % ++
, +++ . ,
3M 5 stages: -, +/- r §g gt and +++. As a result, ity 4
. 84.donfirmed that all T cell lineslwrndhtB cell lines +fexcept
Lﬁli Daud%qﬁpd Raji)sﬂ%gﬁ%gqéﬂﬁﬁééged HM1.24'antigenjéE@éﬁarly
+++ 96.% the re@nits imorEiRursd 1 ite 2HL- @lso, in all cases of
6;837 the non- -T, non- B:fé@flihnes the perceritage of tﬁiﬁ%G& 24
- 10 3 gnsigen-positiusCells A RIALivE) - Ookess. than giby +++,
>80% indi &hat ReigrdFoPlo CRéadntviden is absent The
CDC activity of antl-q. %% anti body to 20 | ynphatic tunor cells was
det ermi ned as 9oIVeFG L1t 1. Preparation of the target cells
As the target cell, CCRF-CEM (ATCC CCLIEHle deri ved from acut e
| ynphatic | eukem a, CCRF-HSB-2 (ATCC CCL-

15

20

Name of cell Expression rate

B cell line CESS +++ 94.5
SKW 6.4 44+ 92.8

MC1l16 ++ 65.0

CCRF-SB ++4 98.4

RPMI 6410 +++ 94.5

EB-3 +++ 88.3

Jijoye +++ 92.3

Daudi - 2.8

Raji - 2.0

T cell line RPMI 8402 ++4 94.0
) CCRF-CEM 44 97.8
HPB-ALL ++ 63.8

HPB-MLT +++ 94.6

JIM +4++ 99.6

MOLT-4 +++ 84.1

Jurkat ++ 70.9

CCRF-HSB-2 +++ 100.0

MT-1 +4++ 85.9

KT-3 444 96.0

Non~T, non~-B cell line HL.-60 - 2.9
THP-1 - 1.5

U-937 - 1.1

K-562 - 3.8

-, <5%; +/-, 5-20%; +, 20-50%; ++, 50-80%; +++, >80%

Example 3. Determination of CDC activity
The CDC activity of anti-~HM1.24 antibody to

lymphatic tumor cells was determined as follows:

1. Preparation of the target cells

As the target cell, CCRF-CEM (ATCC CCL-119) derived
from acute lymphatic leukemia, CCRF-HSB~2 (ATCC CCL-



120.1) derived fromacute |ynphoblastic | eukem a, HPB-M.T (FCCH1019)
derived fromT | ynphoma, EB-3 (ATCC CCL-85) derived fromBurkitt

| ynphoma, MC 116 (ATCC CRL- 1649) derived fromBurkitt |ynphong,
CCRF- SB ( ATCC CCL-120) 5 derived fromacute |ynphatic | eukem a, and
K562 (ATCC CCL- 243) derived fromThfont c nyel ocytic | eukem a were
prepared at 4 x 10[err] cells/mM in an RPM 1640 nedi um (manuf act ured
by G'BCO BRL) d@.dinideyived ffetcal aomitiend ymphoblastdicubetBeRid BREB-MLIY t y
[err]] each of thess I : ' added At |
flat-bottomed plate 6) d]e?rlr“gr?t?fs %ﬁ?d%pﬁﬁwﬁaﬁdqfﬁﬁggd 8 a 5%
CO err] high- derived fram BurkidtbdysphorgnuMicldbed ABECTABA-16402)37[err] C

overni ght. derived fron BRI AYnphonl, coik—44 qRrCeodrrla20)
The purified anti-HML, 24 anti body .obfained in th ve %ﬁgﬁple 1

e, ab
was prepa?ed ardeFived frem acutsy lyfiphptyc leukemia, aRdpEWwbLe4@TiEdi um

cont ai ni ng 10%dcel-3l4 I0\dd1e veY Whom chronicmayeflaeltied lenkemEaOwale), and
50 [err]l of them was

dde to.the 96-well -bottoped plate
prepared in thé’%?@‘g@t % i loz\f?ﬁfl? BlLoiki g R J@ﬁﬁi&e’n‘? M50 c err]
hi gh-hum dity (manufdowisfedl ¢y GIBUU-BRLYr ednitnihABA )08t fetfadr bp@iher 60
m nut es, It was centrifuged in a | Qw speed centrif%%ElOSPR-ZZ

(manuf act ur ed BEIYR AGFBCOMBRIOG0 Faftiomrls egchuPés thesg 50 [err]|

of the Sy@er”a%%@béMEidﬁ§“W&§iad@§d to a Seé%elﬁrQR@&&EBQ&c@EdP%EBk%”EHF
Baby Rabbit Conpl enent (nmanufactured by CEDAﬁ%QgE) ) “%3 %lssolved in
purified water @anpfgctized, by FARGON)" and 1 atgd A8 2Pt PR~ of

an RPM 1640 nmediudidity incdubRitdraqinantd aetubedCoyBRiaBATQNEAI 3i717¢ no FCS.
Fifty [err]l 30 of ,t.his was di spensed to the 96-well flat-bottonmed plate
prepared in t h@ VI %ction 2 and was incubated in a 5% cq err]

hi gh-hum dity i ncuba.orpxepamaftdeinirosd amt iFAMALR 4Jatantibody37[err] C for 2

P et 1 v over T BB R O3 Ay Bbeiinea i erlfe1
above Example 1 was prepared at 0, 0.2, 2, and 20 pg/ml
in an RPMI1640 medium containing 10% fetal bovine serum
(manufactured by GIBCO-BRL), and 50 pl of them was added
to the 96-well flat-bottomed plate prepared in the above

20 1. After incubating the plate in a 5% CO, high-humidity
incubator (manufactured by TABAl) at 37°C for 60 minutes,
it was centrifuged in a low speed centrifuge 05PR-22
(manufactured by Hitachi) at 1000 rpm for 5 minutes, and

50 pl of the supernatant was removed.

25 3. Preparation of complement
Baby Rabbit Complement (manufactured by CEDARLANE)
was dissolved in purified water at 1 ml per vial, which
was further diluted in 5 ml of an RPMI1640 medium
(fhanufactured by GIBCO-BRL) containing no FCS. Fifty ul
30 of this was dispensed to the 96-well flat-bottomed plate
prepared in the above section 2 and was incubated in a 5%
CO, high-humidity incubator (manufactured by TABAl)} at
37°C for 2 hours.
4. Determination of the CDC activity

35 After incubation was over, 10 pl of Alamar Bule

THIS SHEET HAS BEEN
REPLACED




- 34 - (manuf actured by BI O SOURCE) was added to each wel |l of

the 96-well flat-bottonmed plate of the above section 3 and was

i ncubated in a 5% CJerr] high-humdity incubator (manuf act ured by
TABAI') at 37[err]C for 4 hours. Each well 5 was then neasured for
fluorescence intensity (excitation - Bdvel ength 530 nm em ssion

wavel ength 590 nm) using a fl uorescence neasurenent system Cyt oFl uor
2350 ( mawd mfawﬂ:éa/ LB PESIRCEN Gr e/ tided Gk AEdet twel1Nof

i enei Ly ahert ﬁ?%c%@av%# c%héo 10@@%@%te ot 'che) abive RRELD 1L o

fl uorescence iat&nsas ylmhﬁmted in lzncadaaicgdhu@ht-hamaradltyrmababate@nt ai ni ng

no anti body, t nS|t the ai ni ng
no cel | Spmal%ufacturedsﬁ% ete\c;ﬁalcg 4 and
25, 5 t hatw&®6€hen heeashredidior e‘bhtomstdem |1r}ﬂi\&1n=ﬁ4:yar(te>bnd;atlon in

ant i VL 24 nfibors des Sihsaih M aBAs el ididen g90 ROhUE 2

HPB- MLT, EB- 3, fl\mm_@scw EREB\SEnarfatsysrem Gyaitlawmia3Ipant i - HVL. 24
anti body, exhi hhéﬁ@f&dfﬁ@ﬁéa“w tM’ILLIPORE!)“ a PR G/ ARRERI QML 171 1€ 3 )

concentration of ant]-HM. body. This clarified that

anti-HM . 24 an‘ﬁ“bo%i?lc‘llate%ﬂﬁ b(lpt‘sc)a/ @Dé:)aé’% iAR%ry ity “ﬁ”i%ﬂ’ndﬁ @ t unor

that haggon fluoiééscémid Mérﬁ&&ﬁﬂvtﬁéﬂ lﬁﬁihlﬁﬁ&l‘illﬁl t&xéﬂ@z@be&ﬁé diML. 24
25 anti body gem fically titunor effects

i
of anti-HML. 24tH€ antibody Epls a flx%ﬁﬁqs&fdveo&n:ﬁ)e@es ltr nted with a
human | ynphat i tnd¢uipated in the medi urPradpareatdoort adn iary inwodynttibdaly, and

adm ni stered 30 4 i
The purified ant Ik I-ﬁ/llﬁZ"hgre]i %{%3 5@% al negf oafmdr%leHwelzl attc?\gg]qé?ar?pcf el
was prepared a&eldlsmg/m and 200 [err]g/m in a filter-sterilized

PBS(-) amd was usedrﬁ<?rréé1ﬂ€ q!é(gmr& as sr@% et %Sant Iaéld 2sl- 2.

Preparation of contr nouse puri

obt ai ned in t hehabokeb I adiite did noty Kgactyelddy @dlte?{"ﬁidh&/‘lmanitﬁ-@dy
filter-steriligz@deifBHcM analysis, exhibited no cytotoxicity either

even when anti-HM1.24 antibody was added, whereas CCRF-

CEM, CCRF-—HSB—Z, HPB-MLT, EB-3, MC116, and CCRF-SB, that
20 reacted with anti-HM1.24 antibody, exhibited cytotoxicity

- in a manner dependent on the concentration of anti-HM1.24

antibody. This clarified that anti-HM1.24 antibody

exhibits a CDC activity to a lymphatic tumor that has on

the cell surface an antigen protein to which anti-HM1.24
25 antibody specifically binds.

Example 4. Antitumor effects of anti-HM1.24
antibody on mice transplanted with a

human lymphatic tumor
1. Preparation of antibody to be administered

30 1-1, Preparation of anti-HM1.24 antibody
The purified anti-HM1.24 antibody obtained in the

above Example 1 was prepared at 1 mg/ml and 200 pg/ml in

a filter-sterilized PBS(-) and was used for the following
experiments. _
35 1-2. Preparation of control mouse IgG2a
The purified antibody obtained in the above Example
2 was prepared at 1 mg/ml in a filter-sterilized PBS(-)



- 35 - and was used for the foll ow ng experinents. 2.
Antitunor effects of anti-HML. 24 anti body on m ce
transplanted with a human |ynphatic tunor 2-1. Preparation of

m ce transplanted with a human 5 | ynphati c tunor

M ce transplanted with a human Iynphat|C'tiﬁmn wer e prepared as
follows. Acute |ynphoblastic |eukem a- derived CCRF-HSB-2 cells (ATCC
CCL 120.1) thatantemms used SolrctthieufedlowingvexperigeS€sD mce (CLEA Japan)
were 10 pr epar ed .at re IIs/ a u

containing 10% f et alzabé\htﬁg%g‘%%ur%lffggﬁuf act bg gﬁ%ﬁ@lgggy %kL) The
ceII suspensi ons prepamigeasraaspliabéedatvotd a humamelEmBHBCMCah@mqsly

njected into the agpqne%g%5a§gkgon of mgbgethFEg%aﬁtgﬁeﬁlehda hiakneach

had previously received an i ntraperitone mnistration of 100

[err]] of3anti- asilamphgwic( WARETrPur e Chemical |ndustries, Ltd.)) on
t he previ ous 4g@%e transplanted: %1tﬁdH‘Bhﬁhﬁalyﬁgh9£1én£tQQQYWere
On day 7 after the transplantation of the t di apeter of the

tunor at the siR%eRAFE% ashdoddrismspAsuse lymphoplasiis, LeHkeBizr anspl ant ed
wnlth a h]‘ﬂmaﬂ I;daﬁ“ia;ted: CORFOHSB- 2I ce}N&S gmsaredLuszoglc;athaereeré\Lter tEe
vol ume of the mor, was cal cul ate uped so t hat
t he nmean tunoraﬁﬁqﬂngq5ﬁ edfh dVSuBsﬁgg §Fk§ Plgﬁggkﬁngégpgn? ﬁ% E8not her
(8 ani mal® per ppreparedd agr Aups)10® ¢ebhsimk in an REMiEL G mekdidinf err]l of 1
my/m or 200 [QﬁJ leﬂg beef%QE& bovine Egﬁu%4 Qkh?99¥u9édlb?g ﬁf the
control nouse Ig repare the was | ntraperitonea

given to ﬁﬁ%ﬂw gﬂ&@pceiﬁesaﬁwﬁnﬁspnatPﬁﬁpﬂagdcéﬁdééﬁéalbﬁﬂcébﬁﬁﬁ 30

week for a totgleQf éG%édt@%%oh@l? ihgbh%&a”&ﬂﬂsrtheDHBBBHen of sE¥bs

period, the dianmeter of the tuno measur ed_usi n calipers, tw.ce
per week and tiﬂ§QRﬂﬁmﬁ§ebf5rW€e$uﬁéﬁJwé§at eachcgagupgggaously eceiveg_g3

Eval uati pg 'ﬂffﬁﬂ%?it%%%%ﬁtagklﬁﬁgkraggon of 100h51 ofMingg_anti body

on mce transplant tic tunor
- 36 - asialo GM1 (Wako Pure Chemical Industrles, Ltd.) on the

previous day.
2-2. Administration of antibody
On day 7 after the transplantation of the tumor, the
20 diameter of the tumor at the site where the CCRF-HSB-2 of
the above mice transplanted with a human lymphatic tumor
was measured using calipers. After the volume of the
tumor was calculated, the animals were grouped so that
the mean tumor volume of each group was almost equal to
25 one another (8 animals per group, 3 groups). From the
same day, 100 pl of 1 mg/ml or 200 pg/ml of the anti-
HM1.24 antibody or 1 mg/ml of the control mouse IgG2a
prepared in the above 1 was intraperitoneally given to
each group. The administration was conducted twice per
30 week for a total of 19 times in a similar manner. During
this period, the diameter of the tumor was measured using
calipers twice per week and the volume of the tumor was
calculated.
2-3. Evaluation of an antitumor effect of anti-
35 HM1.24 antibody on mice transplanted with a
human lymphatic tumor



The antitunor effect of anti-HM .24 anti body was eval uat ed by changes
in the volune of tunor and the survival period of the mce. As a
result, as shown in Figure 26, an increase in the volunme of the tunor
was 5 suppressed in the anti-HML. 24 anti body adm ni stration group
as conpared to the control nobuse Ig&Ra -~ 36 =dninistration group. Also as
shown in Figure 27,, the extensi on of the survival period was
observed in the TheashiikiMbo?4edifiecbodf adhinHMir24i antgbody wasconpared
to 10 the c I u n r gLeu h facts

I ndi cat ed thatggéggaﬁ%ﬁ g gﬁgggggyghagﬁ% @Biﬂﬂe 69 Q?mOI Eﬁ?fect on mce

t ranspl ant ed weumvava&npnrlod of| yhphaice.t uAsra result, as sho¥Rehte
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a patient wi th3R0HeASTERELBPe IFPEPomRALSO a5 BRGYY, 15, Fé?ﬂﬁ? 2, ﬂpﬁ

din. Heﬂat0|-e&i%akho&ZOfléﬁ@)surv1vaIWQEru6ﬁewhedobnezeed01nhehabdon1naI
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Char | . ) :
wocks. Antiriile 24, FBETPOLY PURSRIPEFREIND BRE Bnrrat oPhatl] Ko™
10[ err] KPC 32 ther eontiredt mduse The2spbdmindbtrhéionugeoup. Theserder to

further enhanc?ﬁgQ% gg? gg%éngBg%chﬂgigggf g; aggibogﬁtﬁgg ppuse (Goto, T.

et al., Tokush er sacrificing the
ani mal the spl @ykitumor ﬂ&iesktpacmeQeanaapﬁéléﬂtﬁchéﬁhoﬁghﬁmﬁ&s subj ect ed

to 30 cel l ﬁgﬁ?ggthtQuhge myel oma cell SP2/0 according to the
met hod of Groth e S% Schreldeoger (Cancer Research n , 1981 41,

3465) . B
Met hods {51982) 48, %&bdu&bngoﬁee aatlthﬁlcuhtMbﬁoaionalsageihaagnt of t he

hybri doma was screened fo

r _gntibod X ,10[.e 3
suspended in 50 ni P§§°§aanFﬁeH¥th the Wﬁgh8PI8% F8%°fo$e %% merr pl at e
(U bott oned, Ommdomg(1994) 84, 1992-1930, hybridomas that producgymouse

manuf actured by l\wakdy, thhggoW%%n%Hegn@ body' G4rat p2éhbareh®
A plasma cell line KPC-32 (1 x 107) derived from the
20 bone marrow of a patient with human multiple myeloma
(Goto, T. et al., Jpn. J. Clin. Hematol. (1991) 32, 1400)
was injected twice to the abdominal cavity of a BALB/c

Harrom/of

mouse (manufactured by Charles River) every six weeks.
Three days prior to sacrificing the animal, 1.5 x
25 10° KPC-32 were injected to the spleen of the mouse in
order to further enhance the antibody-producing ability
of the mouse (Goto, T. et al., Tokushima J. Exp. Med.
(1990) 37, 89). After sacrificing the animal the spleen
was extracted and the extracted organ was subjected to
30 cell fusion with the myeloma cell SP2/0 according to the
method of Groth, de St. & Schreidegger (Cancer Research
(1981) 41, 3465).
By the Cell ELISA (Posner, M.R. et al., J. Immunol.
Methods (1982) 48, 23) using KPC-32, the culture
35 supernatant of the hybridoma was screened for antibody.
5 x 10* KPC-32 were suspended in 50 ml of PBS and then
was aliquoted to a 96-well plate (U-bottomed, Corning,



overnight. After blocking with PBS containing 1% bovi ne serum al bum n

(BSA), the culture supernatant of the hybri doma was added thereto and
i ncubated at 4 [err]C for 2 5 hours. Then, peroxi dase-| abel ed
anti - nmouse | gG goat anti body (nanuf ured by Zyned) was reacted at 4
[err]C for 1 hour. After washing, %%éenylene di am ne sol ution
(manufactured by Sumitono Bakelite) was reacted at room tenperature
for 30 ninutesmangfactured Pwadwakh)wawhichpyad bhendairgdpirdsatfadi € acid
and the gheonbanes maﬁta?asyseﬂla% d2ennBhYSEBALhlAIRY! 84 bovine
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to various cel batwsdynypahugatedrég byomymgﬁwnnasyrerEed at 4I&etfor
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abdomi nal cavigyggpra p§F§?5ng§§ﬁéggédo-phgﬂgé§ﬁ%/égﬁyégéaﬁ ggg?bes wer e
obt ai ned thereﬂmanufactured by BbmitbmoaBakelibeli wesweeacpedi dikedtobmom t he

ascites P%Qgﬁqgggefg¥ §Enﬂgh# ulfate precipitation and a

Protein A affini romat ography mpure PA, 25 manuf act ured by
AmershamldQ The pur ReRediant Wesdpteppedeby addinghgd| NaswiEHrEeTacHSi AJSt he

Qui ck Tag FI TC RiedlRgokbhnce was(ﬂEQHﬁféaué€d4?! ﬁﬁeﬁéhﬂﬁeﬁhghﬁﬂﬁghn)

As a result, nnnoclonanantl di es gro uced 5 dona cl o es
reacted with KP@ﬁégraNEaRPﬁPCBEZSd P BioaRed) -cl &R R ﬁdefhéoréﬁﬁPV9|F

the culture sumgb&aaaﬁh that pesdhaes@nbybbadaaaagunhbtohhmancel| Ilnes or
peri pher al S Vas Laves

them 3 cIoneslHPB&GGiﬁgﬁgﬁBClBﬁﬁlcﬁﬁ%Pﬁﬁdﬁggerna an hg? EBSCP?F%SFVy
reacted vt h thgbglidema haBIprEvmouQSY beanpagsovinbed tbohumanaskyum doda

cctivity o epptizsbigY obRbr, LML MIANE, bhePRRRUShEAIRY BRESR.COC

- 38 - Polsitive biybriidomesowevrabedactbddyapdothedy Bpackiyity

hybridoma was qef ¢F;0ed B¥138 FhiSAnvesPIgatedPEy283ow cytometry. The
last selected hybridoma clone was cloned twice and was

20 injected to the abdominal cavity of a pristane-treated

. BALB/c mice and ascites were obtained therefrom.
Monoclonal antibodies were purified from the ascites
of the mouse by ammonium sulfate precipitation and a
Protein A affinity chromatography kit (Ampure PA,

25 manufactured by Amersham). The purified antibodies were
labeled with FITC using the Quick Tag FITC biding kit
(manufactured by Boehringer Mannheim).

As a result, monoclonal antibodies produced by 30
hybridoma clones reacted with KPC-32 and RPMI 8226.

30 After cloning, the reactivity of the culture supernatant
of these hybridomas with other cell lines or peripheral
blood mononuclear cells was investigated.

Of them, 3 clones produced monoclonal antibodies
that specifically reacted with the plasma cell. From

35 among the 3 clones, a hybridoma clone that was most
useful for flow cytometry analysis and had a CDC activity
to RPMI 8226 was selected and designéted as HM1.24. The



specific anti-nouse rabbit antibody (manufactured by Zymed) .

Anti-HM .24 anti body had a subclass of Ig&a K 5 The hybridonma HWL. 24
t hat produces anti-HML. 24 anti body was internationally deposited
under the provisions of the Budapest Treaty as FERM BP-5233 on

Sept enber 14, 1995 with the National8 Imstitute of Bioscience and
Human- Technol ogy, Agency of Industrial Science and Technol ogy, 10
of 1-3, Hi gashiubblawsmf thekmdaocelbyall Batakbdpr pfoduced by Jepas.

Ref . P ti f ' - .
i epnce, et hon? Y A ReSha A AC -2 e ing g SHRSLARAT v 1
the 15 f ol Ispeioid icetandd ~-mouse rabbitFaotibhdyhybandbaetihdd 2y pr epar ed

i n Reference exanpl total RN s, pr.epar ed t he_conyventi onal

net hod. Fronlﬁmmﬁd)CDN%P 6§m1n34tﬁ8t$§932i85do$ ﬁﬁhgggss of Ig¢sddlly was
synt hesiged amtheaylbriiidRshabyiMa Rl ¥REE2pLodlces &heiDpMEAR] | e {H8&Y net hod
and the 5'-RACE net

od. A fra nt .contai ning the gene_encodi ng
a mouse V wa%%ﬁﬁ%ﬁ*Qﬂ&§oﬁﬁﬂéyngg§°ﬁﬁFggeﬂﬁgeFiBa?eﬂr El%hEﬁsﬁ?ﬁs @
puC gl oni ng va:idapleww 'Itrhamf yl aisr BEREEHPLgBBBCOHDSépﬂ'émIEer 14, 1996$i celjl S
to obtain an E, .col i tcansfor t. . The, aboye_25 . asni s_obt ai ne
fromthe trans g%hghe.%%fﬁgnaqagnsﬁa P&St?geBégﬁﬁ%ﬁg%eo7n$h u%fﬁm\coding
regi on in the TechnolglgysnmAgenay dét Endusediah Sbienocavaend i Dechnokddwd, and

the CO”Pbe”eggﬁ' 11 ,d%’iﬁfa@n'ii 'ichxS%O”T%E‘}E@agE\l}ggchxé’araki S%;F&@i on was

det er m ned. n-ordér to céns for expressing thineric
anti-HML. 24 adi@R®ddy, cDNA encoding a V region of each of the L chain
and the H chain of pa fiR4secaRkianplVE- 34 Fregaﬁ&%i@ﬁddf“ﬁéméﬁﬁfééeQnEQ—the
HEF vector. Furthernore, 1n order 1o_construc umani zed anti - .24
antibody, a V 35 regi on CDR of a nousBMdn2f @Riibodyntibody was grafted
to a human amumapdyedy ahlte- SR, 91 abht DBoaRt %8sl odH@ined hbd Nthe of

human apéibod%,ﬁﬁ: was us s the L chain of hunman
- 39 - SciWIEY, "BRE°Fto 3 of the human antibody HG3 were used
for the framework Fegmonthe( Ribridoma BMOL 28 hprépahed nimfReferendriman

anti body, ande&%ﬁﬁ%@ Hhet@%gﬁnRﬁRt%digrébﬁrggsby the conventional
method. From this, c¢cDNA encoding the V region of mouse
antibody was synthesized and amplified by a polymerase

20 chain reaction (PCR) method and the 5'-RACE method. A
'DNA fragment containing the gene encoding a mouse V
region was obtained, which was ligated to each plasmid
pPUC cloning vector and then introduced into competent E.
coli cells to obtain an E. coli transformant. The above

25 plasmid was obtained from the transformant. The
nucleotide sequence of the cDNA coding region in the
plasmid was determined in the conventional method, and
the complementarity determining region (CDR) of each V
region was determined.

30 In order to construct a vector expressing chimeric
anti-HM1.24 antibody, cDNA encoding a V region of each of
the L chain and the H chain of a mouse anti-BM1.24
antibody was inserted to the HEF vector. Furthermore, in
order to construct humanized anti-HM1.24 antibody, a Vv

35 region CDR of a mouse anti-HM1.24 antibody was grafted to
a human antibody by the CDR grafting method. The L chain
of human antibody REI was used as the L chain of human



used for FR4. Sone amno acids in the FR of the Hchain 5 V regi on were
repl aced so that the CDR-transpl anted anti body could forma suitable
anti gen-binding site. In order to express the gene of the L
chain and the H chain of the thus cogatructed humani zed anti - HVL. 24
anti body in a manmalian cell, each gene was”separately 10 I nt roduced
into the HEF vector to construct a vector that ..expresses the L chain
or the H chai n antibedhuniRs Zecko 3 of ghe -WTQ@WOSgdWﬁr ¥eFecused y.

By sinultaneousfqr i¢{d OFshdisb i sy 1M QeSS Ad 3 of tHRCHOKChAIM @ft he
CHO cells, a cell line that_ produces 15 humani zed anti - HM .%4 ant i body
was est abl i shedrumaiyeantibodyn3nh Fif (R e dtuman y"‘“&*&"’@ﬁ(e JEion sy

i nhi b”\/inon4 qsb@%tfdr'btmwdmmb a’lﬁ.ﬁl '&fhdlﬂihs{ id Hﬂlle\/\lf@'ll SHo¥ thiemanichadn
anti - : ant i body, obt ai ne culfuring thig ce i_ne re

i nvesti gafed by’ tTRIYM VG ILPHARET Q113N the icjr%ﬁ'(?&taé‘&pllﬁé‘ttet\éﬁe

humani zed ant i -aiMliBedywndobbdlyEdmas arsuitablardntgigyenbibisidiggastiivei.t y equal
to chineric antibody. n | di | n{¥ Qihti gn Vi i.ng a
bi oti nyl at ed Ibg%g%%]f igﬂﬁ%é%tt%%ﬁa%%%ﬁé ?‘l c%g'il nar?%cté?l\% ty
equal to chi nerl cchenin bofiythe thuseenstituehed 8imanized antdi-@it-24ly, E.
coli having th ' t t i lejGhain VvV
region and t ha%&fé&foéﬁﬁemm%%ﬁp\%fe% oér.l&o C n:aege%ra%c%% t P%IPIM .924

ant i body10 intzodresd | it rkhe JHER | YLHQHO 4 CPNFTFACY He VRCSHPTstHAS

(i)f 22 Ee %JdapgstEe fé’é.yehé%ﬂfélq’mﬁ&iﬁ %ﬁoc%ﬂeuglgh%irzdél Iiﬂotéfﬁ)laSBhum%&izedA t
: -gK) and Escherichia coli, err -1. gyl) on ugus
29. 1996 with t3RENHN S #‘Pm"s%k?u?@e 545 I e and

Human- Technol ogy, Aggpcyimiltambmislylifintehesimncthese twieexpaesgyionof
1-3, Higashi 1-chonme, Tsuku

BP- 5646 and FEW‘W%%Mt%g&‘gI(ﬁ%%p%%]tﬁ/'e:%/b%ea]lﬁlur]t%geﬁ }glra‘é:?%%gdg%%s':ﬁ;’\//: ng
t he pl astrbd humahized oan i -FEMY Hed BN ey ivas tesd-akdrished.a T8BQ | D NO
IDNG 3) of ¢ RPFLEH R ok LT I g e Body
have been i nt eraritivity | yo deyern tamnionierell lineg FESH @f usaniged he
Budapest Treat Yasi Gaghesd chil@isddy obtained by culturing this cell line
were investigated by the Cell ELISA. The result
20 indicated that the humanized anti-HM1.24 antibody has an
antigen binding activity equal to chimeric antibody, and
for the biding inhibition activity using a biotinylated
mouse anti-HM1.24 antibody as well, it had an activity
equal to chimeric antibody or mouse antibody.
25 Incidentally, E. coli having the plasmid that
contains the DNA encoding the L chain V region and that
for the H chain V region of chimeric anti-HM1.24 antibody
have been internationally deposited under the provisions

of the Budapest Treaty as Escherichia coli DHSa (pUC19-
30 1.24L-gx) and Escherichia coli DH5a (pUC19-1.24H-gyl) on

August 29, 1996 with the National Institute of Bioscience
and Human-Technology, Agency of Industrial Science and

Technology, of 1-3, Higashi 1l-chome, Tsukuba city,

Ibaraki pref., Japan, as FERM BP-5646 and FERM BP-5644,
35 respectively. Furthermore, EL coli having the plasmid

that contains the DNA encoding the version a (SEQ ID NO:




5 DH5[ err] (pUCL9- RVLa- AHM gK) and Escherichia coli DH5[err]

(pUCL19- RVHr - AHM gyl ), respectively, on August 29, 1996 with the
National Institute of Bioscience and Human- Technol ogy, Agency of

I ndustrial Science and Technol ogy, 1-3, Higashi 1-chone, Tsukuba
city, |baraki pref., 10 Japan, as FERM P-5645 and FERM BP- 5643,
respectively. Furt hernore, E. coli haww% the plasm d that cont al ns

t he DNA 2h i e th & Rads (b Feg ioseQY & f9r Jthe neeTs i R ( v
region of humerp aes: anf |cﬂ'"‘6]h¢=_24l aﬂtalbpdy ib’ifl(hﬁ&ﬁ humaniﬁ@FMianal Iy

deposi ted under e provij 5| dape Tr r| chia
coli DH5[err] 1?&!%1 e kﬁ\ﬂ‘by’t t %e’p‘?’éarsi}e? %pgsi Eﬁg the
Nat i onal tﬂensprdmt&drfs Ebmsmgarmmmﬂﬁmmaﬂiedmwyc_ﬂ_

I ndustrial Science and Technol ogy, of 1- i gashij chone, Tsukuba
city, I|blraki BHEE.(PUQHIRVIa- "BP—afEb —&@%—ESC hia coli DHSGeference
Exanpl e 3. d oni ng of_ cDNA encodi ng HM . 24
anti gen prot ei CPU&Q‘RVHr'Awqénc&??ﬁ&cﬁW?}X’am GHFUS T2 n 1296

ipeCic];i cally with fﬁe@DNAqwulmb byrmstditdtd . o mivsdishcevasnd | Dureah- 25

: nstruction of ¢ i brar aratio

From t he humar SR REY W%}Fﬁy(ﬁ;ﬁ Iquﬁtw e ?%‘? féﬁﬁ\fxé %}QNA

prepar ed accoralf N3 p Higastet Hocchadme, Tsuldiha guity etIldraXBipee®ni stry,

18, 5294 (197 Th . R C‘f)%g;}i
hormgenlized |n334%a ué? %)RM BE %ﬁ%uﬁ%&%m{(h%ﬁte %%ctuyed by
Nacal ai TesqueFurthermowe ) E.Trgohibhaing é%@l%@cﬁ%"— Lontaingekhem

chl oride sol ut Lol d Uas- e, MRsyd ey of théemténduged in
a Becknan vaoﬁ%t%&%ﬁ%] i{HOJO r mlat s\/\?ﬁd" C for 2)4 %ours to

precipi tate RNVA.regirn F@@’ﬁ%‘%ﬂ%ﬁ%“ht%‘tl‘ﬂm% ARSHRREY PR’ Manol and

then di ssol Vedlﬁ'&bﬁ@&’t;[&{é]]i%cﬁepos:wed under the provisions of the - 41
10 M Tris-HC 4) containing 1 mM EDTA and 0. 5% SDS.

Pronase 15manufBudapesi W%hram@gww DH5q hep@e b9 tRVEs-

%023»? gtsr a%kgnnflggﬁogyg )\ngn@/ mSe%Q:de Q&n 2\,9\161S 1997 w:.ltrl!lc%l?\aet ?\Idataiton?’al[ err]C for 30

Institute of Bioscience and Human Technology, Agency of

Industrial Science and Technology, of 1-3, Higashi 1-

chome, Tsukuba city, Ibaraki pref., Japan, as FERM BP-
20 . 6127.

' Reference Example 3. Cloning of cDNA encoding
HM1.24 antigen protein
CcDNA encoding HM1.24 antigen protein specifically
recognized by anti-HM1.24 antibody was cloned.
25 1. Construction of cDNA library
1) Preparation of total RNA
From the human multiple myeloma cell line KPMM2Z,
total RNA was prepared according to the method of
Chirgwin et al. (Biochemistry, 18, 5294 (1979)). Thus,
30 2.2 x 10® KPMM2 was completely homogenized in 20 ml of 4
M guanidine thiocyanate (manufactured by Nacalai Tesque
Inc.). The homogenate was layered on a 5.3 M cesium
chloride solution in & centrifuge tube, which was then
centrifuged in a Beckman SW40 rotor at 31,000 rpm at 20
35 °Cc for 24 hours to precipitate RNA. The RNA precipitate

was washed in 70% ethanol and then dissolved in 300 ul of



5 extracted with phenol and chloroform and RNA was precipitated

with ethanol. The RNA precipitate was then di ssolved in 200 [err]|
of 10 mM Tris-HCL (pH 7.4) containing 1 nM EDTA. 2)
Preparation of poly(A) +RNA 10 Pal y(1A)+RNA was purified using as
material 500 [err]g of the total RNA prepared as described above by

t he Fast r oL aj nu It ogen)
according to the ?@SF%%% W&hgdl]f ﬁotﬂé%x{af@g {%%ﬁ% é’ré)%t 5£Uctlon of

CDNA library 18DS. Pronpseblsasufantieded DA Baehsl,am@ebnzw me@ as
e ner  opuahedello 18° a208KELREL AL ABATNE BY5 g RPN tneg Y DSt ® 1 !

Ti meSaver hesis manu WHC|53 accordlng to
t he reglnen atﬂ&§ﬁ€@t@é ﬁﬁe37 C fokj 30 mamubes. ftﬁh¢mﬂl*¢@@ﬁéﬂaﬁo t he EcoR

adapter 29  gsuRHalcRdd mthepkéhoysaﬂs éﬂfo%feﬁtl Odyid KRRy Tool box
(manuf act ur ed %% Phar,maci a) according to attached to the

t he i men
kit. The Kinat ﬁc&ﬁ&tﬁﬁédrEéFplﬁPpé ol. Th%n@ FRE1P1T LR AR B he

the kit 25 CRSrCRceRors, 2PRoMhodh, 2 RghiRet (e PR AF R AIGgRI O

having a size af mb&DPTASO0 bp or greater was separated and purified

1.5% | It fact d by Si t
obt an about 40" [ or A1 PoFEakaian of BB Layrmmn | TC O ned oA 50

The adapltelr added deehlye A3 tREAGREs CONAL £ Ded uTlng LINed tetcl £ f;rm ;tl«jg:aﬁed
usi ng pCOoS vec Japanese at en Il catioon 8-255196) and T4 DNA
|i gase Fé? BHAb9r?PBFﬁB?QE)é?§£$1 3FWE R¥|

treated with re'statkctzl ONmRNAYDES1&cHGh R N@axhuﬁmlttaﬁed bﬁli«&)iﬂﬁ:gen)

phosphat ase (manufacture Takara Shuz to consiruct a cDNA
D ary. The. CORSERGAEq CBOKRS| FRPaPen Setabfed to ciERIL.
- 42 - was t BanS€donstdutbian & cDNA Sibwmawry DH5[ err] (nmanufactured

by G BOQER) and coBSBIUCHLLAnkba BNRSHEERLALASs Med using a NdePendent

cl one having a total size o Cl oni ng by
the direct expmeserdalnethpd ob the above Ipoly eRSFRNA ipn the DA cel | s

synthesis kit TimeSaver cDNA Synthesis Kit (manufactured
by Pharmacia) according to the regimen attached to the
kit, and was further ligated to the EcoRI adapter :

20 supplied in the kit using the Directional Cloning Toolbox

" (manufactured by Pharmacia) according to the regimen

attached to the kit. The kination and the restriction
enzyme NotI treatment of the EcoRI adapter were carried
out according to the regimen attached to the kit.

25 Furthermore, the adapter-added double stranded cDNA
having a size of about 500 bp or greater was separated
and purified using a 1.5% low melting point agarose gel

(manufactured by Sigma) to obtain about 40 pl of adapter-
added double stranded cDNA.

30 The adapter-added double stranded cDNA thus
constructed was ligated using pCOS1 vector (Japanese
Patent Application 8-255196) and T4 DNA ligase
(manufactured by GIBCO-BRL) that had previously been
treated with restriction enzymes EcoRI and NotI and

35 alkaline phosphatase (manufactured by Takara Shuzo) to
construct a ¢DNA library. The constructed cDNA library



About 5 x 10[err] clones of the above transduced E. coli wer e
cultured in a 2-YT nmedium (Ml ecular Cloning: A Laborat ory Manual,
Sanbrook et al., Cold Spring Harbor Laboratory Press (1989))
containing 50 [err]g/m anpicillin 10 - 45 amplify cDNA, which was
subjected to the al kali nethod (Mol'ecul ar C oning: A Laboratory
Manual , Sanbrook et al., Col d Spring Harbor Laboratory Press (1989))
to recover was prapaiducetlAtér am Ehecli cottaiMRH Sk agm nh Dt dirad

st g the coneb Bur SBPOFRRES FR, dofiSeuleluy, s yag fbiiaral e w1
Thus, 10 [err] §ndependeptrclord bauingda Dhotahss izkicnlf tabout 2.%.38 ¥fA¢. of
the COS-7 cell sol ugi'onchgay\ﬁjﬂggyégﬁecgg%é?ﬁra% ressiﬁ?%t@ﬁended in PBS

at 1 x 1Q[err]cells/m, an . S su o0 pul ses of
1500 V ard 25 [err] ED Transfegpientyo @P$ef @hbS minute recovery period at

room t enper at gbgutt hexel eTidieR Al 1Rl labover e rankiuced EN 8oli
DMVEM cul ture nedi um ’(ﬁanufgct ured_by G Bg_o BRL]% C%‘Qf ai ni ng 10% T et al
bovi ne serum (Wah&f SBLEPES b&n@BGI%TZ'Be iupp{Nolgtetar (AL RE T ifon of
37[err] C and SfabbretolryfmandallpySambrook et al. 2)CAI@EEspringHarboxr panni ng

di sh A panni ng di sh on which nouse anti-HML. 24 antibody :
had been coat cH2RBE2pPEPaFERSHY (1589 bt pRRtdINEg Shdigiml ampicdllimpr oc.

Nat| . Agad. Scj ] 3 x 0 : FAR A ;

anti - HM§:%24 an{t:?bo 1\%;5 ggmd%ﬁa‘?%lgﬁwag %‘bbmélergc?s&%-{(ﬁhe( %Sﬁ)g?“%g:hgd
concentration tMolecpbar|gleping: A Laberatoexy |Nanuaks mbrecka@l wddy
sol ution thus @seRaEEHing Har¥es BANEHatOr# BEdds CUday P A ralidver®

di aneter of 60 pm | and was incubated at room_tenperature for 2 hours.
After 35 weRBHPRAGLENPER EYORsthe B. 160di naFhe Rlaswid Oifds thus

- 43 - " d@%ﬁﬁ%@ﬁg@a@%f?ﬁﬁeﬁ?&ﬁﬂﬁo SEOSHT Ce ITM TAsheandfO.'OZ%

NaN, was.adde 0 e dish. Afte ocking,, .t S ys . or the
fol | owi ﬁ& cl On?%ﬁc_:lcroporablon %ﬁémn‘?%“‘gft%&fﬁ g’r"gﬁfr g-nstrumenty,
COS-7 cel |l s tréamahefaetunsd degcBideRadpove were peeled off with PBS

t ai ni 5 mM EDTA, Aft hi
cont al ni ng éhus, % &Agasofl n@he purified plasmid DNA was added to

0.8 ml of the COS-7 cell solution in which the cells had
been suspended in PBS at 1 x 107 cells/ml, and the

20 . mixture was subjected to pulses of 1500 V and 25 uFD
capacity. After a 10 minute recovery period at roocm
temperature, the electroporated cells were cultured in a
DMEM culture medium (manufactured by GIBCO-BRL)
containing 10% fetal bovine serum (manufactured by GIBCO-

25 BRL) under the condition of 37°C and 5% CO, for 3 days.

2) Preparation of a panning dish

A panning dish on which mouse anti-HM1.24 antibody
had been coated was prepared by the method of B. S€ed et
al. (Proc. Natl. Acad. Sci. U.S.A., 84, 3365-3369

30 (1987)). Thus, mouse anti-HM1.24 antibody was added to
50 mM Tris-HCl (pH 9.5) to a concentration of 10 pg/ml.
Three milliliters of the antibody solution thus prepared
was added to a cell culture dish with a diameter of 60 mm

and was incubated at room température for 2 hours. After
35 washing three times in 0.15 M NaCl solution, PBS



the cells once in PBS containing 5% fetal bovine serum they were

suspended in PBS containing 5%fetal bovine serum and 0.02% NaN3 to a
concentration of about 1 x 10[err] 10 cells/m. The suspension was
added to the panning dish prepar ed_agz descri bed above and was

I ncubated at room tenperature for about 2 hours. After gently washi ng

three tinmes in PBS Contalg 5%.f et al, bovi ne serum and 02%
NaN[err], pIasﬁP@ BRRIAGs 2B E6Fale OV LB/ EREURG| s M5 Enﬂﬁauﬁﬁqn9 0
panni ng di sh U Sliafvg ﬂasoéwedbntcomaldliﬂg After ObB8eDyg pndt 1Qas M EBTA.

The recovered escr|% gNégmgin %Qgggc%d into E. coli DH5[err]. After.

anplifying as ove pl asm d DNA was recovered by the
al kali method. The 20 CloneogveﬁedDﬁhaiubﬂaDMA was transfected into COS-7

cells by g the g“h‘é‘:bbgl@?r éEEL ﬁ%ﬁ%@e?@@d%@sE&@c%eﬁe%%\b%ree%efrreom

the cells bound as descri epeat ed
once, and the P@@é@ér@éfpwa§hlHBQNﬂoﬁﬁﬁlnlng 5dW§e§P@6~mnﬁﬁtﬁéSNﬁﬁ@ﬂmGh

enzynmes EcoRl qpd Netms bheéems BBs coﬁea&hri ng gt li*%t%‘l“%’%.’i’@ is@iruaf, an
i nsert having a_ siz 0 yrt her nore, ol i, cells in

whi ch a SO Hﬁ’r&r SPﬁeePaéévéPeEﬁél SthélBNRQhéé Eﬁé%&ﬁlt adfced
were inocul at edetramd a3dY§.oQ8r Nahet@oca)r&@méemgr&@lé@réfgémut 1 x 00¢

anpicill After _c uri over ni ght, was r.ecovered from
2P nol e Got onyel R, AgosReReiRinn’was e ro; e ERIpIGS and
Not| to obtai npzepaged as despdibed abskiecantiheasi 1acobattled atsedon s about
0.9 kbp. h C e rea usi e PRI .

Term nat er Cycfgm gﬁé&h%angg Fg?ﬁgngfﬁgﬁgﬁéd g%tggr Fﬁéﬂy Jgﬁgﬁ%gj
according to tltbreegtimesainabhédcontalisikgt Ssafétal boviine sestusoande

sequence was de@t @
- 44 - ngeque Zéi%ﬁ%f@%uv?%%%ec%%e& g4 e S:he %ell's
nucl eot i He seqhenad &ﬁdthﬁePé@ﬂ#égpéhéhngsaﬁEné §@ﬂ§tl°n condad@idad are

shown in SEQ | g @ sbs and 16! RSUEbirRal App|lcabl|lty 5 The results
of FCM anal ysi s revealed that anti - 24 anti body strongléhreacted

to nost of the cel| &he rec°H§FP9e81PF8&§hHﬁﬁnwp§nﬁﬁépﬁéupﬁﬁoﬁ§ 9 #di cating
that in ERI% Bhskie h)é‘%@?%h@l&%%h@ a8 BELYRIRLIGHIFY, NErN
plasmid DNA was recovered by the alkali method. The
20 recovered plasmid DNA was transfected into COS-7 cells by
- the electroporation method and plasmid DNA recovered from
the cells bound as described above. A similar procedure
was repeated once, and the recovered plasmid DNA was
digested with restriction enzymes EcoRI and NotI, thereby
25 confirming the concentration of an insert having a size
of about 0.9 kbp. Furthermore, E. coli cells in which a

portion of the recovered plasmid DNA had been transduced

were inoculated to a 2-YT agar plate containing 50 pg/ml
of ampicillin. After culturing overnight, plasmid DNA

30 was recovered from a single colony. It was digested with
restriction enzymes EcoRI and NotI to obtain a clone
p3.19 in which the size of the insert is about 0.9 kbp.

This clone was reacted using the PRISM, Dye

Terminater Cycle Sequencing kit (manufactured by Perkin

35 Elmer) according to the regimén attached to the kit, and
the nucleotide sequence was determined using the ABI 373A



epi tope recogni zed by anti-HML. 24 anti body is being 10 strongly
expressed. Furthernore, in mce transplanted with a human | ynphatic
tunor that reacts to anti-HML. 24 anti body, the adm nistration of
anti-HML. 24 anti body resulted in the suppression of an increase in

t unor vol ume and furthernore the extension of the survival 15

period. These facts indicate that anti-HM.24 anti body or anti bodi es

recogni zed by BNBoSpEESNCcEE KBMNH§aghured byeBerkpe FiBeghi zeBhiy
anti-HML. 24 anhubq@btha\éesaquence aﬁaoméléoaﬁésyéﬁalﬁ@ amivo | ¥epdati c

tunors, which t here that the apti body may be useful for
the 20 t r eaCrANERGE 6§F|éﬁpggwﬂphsﬁgl§ﬂpﬂﬁtig t uror .
Ref erence to tHadmstmdaﬂgApp&&&aﬁﬁmmsyted under the Pat ent

Cooperation Treaty, l e 13- e_pane of Lhe osifory
|nStItUté9 ggu 5F§uH%§tP Zgna ysis riﬁﬁﬁle?h%gigtgénal
I nstitute of BH@@GBéneatébddMuBunongly reacted to masthobl Oy, cabacy of

| ndustrial Sci d c de esg: 1-3,
Hi gashi 1-chone e ?g%%ugrom.Pumapblymghatzg QQH&ng 1nd1cat1n$ fﬁ Jg%an 30

M croorganlsn1W§PY of the 1YmN§ﬁ§lCEEQMGIS€hﬁap@bypemﬁﬁﬁﬁ(Eﬁ&%@gpﬁkl9)
Acce55|on numb EEBN&QEbéﬁ§4ed by antx-Hﬁ@tE&€§§9§Bé§9 1£x5é$ﬁ§ 5, 1993

M cr oor gani sm hybr Accessi on
nunber : RM B tggggly expressedpqt EUPERBENPER! E%pméﬁ%eFrﬁﬁspﬁﬂﬁﬁﬁ

- 45 - Miehoar gamaaml hatic tumor th&lanﬁea.ﬁeghedsla:ﬂntﬁ-mixu
DH5[ err] (pUC19

Dat e deposited? &&S& §%¥ §§1n5strak+gpog Sgﬁfgﬂggﬁnygrang{ﬁ BP'5643

Escheri chi a cokesBH&kﬂruh theCslppradbeigyl ¢f an increase Atwmesemom nunber
FERM BP- 5644 volume and furthermore the extension of the survival
15 period. These facts indicate that anti-HM1.24 antibody
'~ or antibodies recognized by a polypeptide having an
epitope recognized by anti-HM1.24 antibody have a
cytotoxic activity to many lymphatic tumors, which
thereby suggésts that the antibody may be useful for the
20 treatment of patients with a lymphatic tumor.
Reference to the microorganisms deposited under the
Patent Cooperation Treaty, Rule 13-2, and the name of the
Depository Institute
Depository Institute
25 Name: the National Institute of Bioscience and Human
Technology, Agency of Industrial Science and
Technology
Address: 1-3, Higashi l-chome, Tsukuba city, Ibaraki
pref., Japan
30 Microorganism (1)
Name: Escherichia coli DH5a (pRS38-pUC19)
Accession number: FERM BP-4434
Date deposited: October 5, 1993
Microorganism (2)
35 Name: hybridoma HM1.24
Accession number: FERM BP-5233
Date deposited: September 14, 1995



Dat e deposited: August 29, 1996 M croorgani sm (5) 10 Nane:
Escherichia coli DH5[err] (pUCL9-RVLa- AHW gK) Accessi on
nunber: FERM BP-5645 Dat e deposited: August 29, 1996

M croor gani sm ( 6) Nanme: Escherichia coli DH5[err]

(pUCL19- 1. 24L-gK) 15 " Accessi on nunber: FERM BP-5646

Dat e. deposi ted, ust 29, 1996 M cr oorgani sm (7) Nane:
Escherichi a d%+?r?ﬁﬁ?%?+fm GUC19- RVHs - AHM gyl ) Accessi on

nunber - FERM BP- 6140ngD mscher:on Rl LERIHg Shuimendlant?®
NO 1 quu@nc@sammumlims FERM BP-8Sdfilence Type: Nucleic acid
T " GanTTooch TR A s ARG o TAT Gac TaT Yo
49 3 MlcrOOIgaﬂlsm (4) Met Ala Ser Thr Ser Tyr Asp Tyr Cys
CTe cTe aas - e7vames FEGRF g, Sl bhet WRIIAT) AT ?ST o Lys
Lou Leu Leu Ay 15accessidn number FERM BP-56i4
25 Date deposited: August 29, 1996
Microorganism (5)
10 Name: Escherichia coli DH5a (pUC19-RVLa-AHM-gk)
Accession number: FERM BP-5645
Date deposited: August 29, 1996
Microorganism (6)
Name: Escherichia coli DH5a (pUC1l9-1.24L-gk)
15 "Accession number: FERM BP-5646
Date deposited: August 29, 1996
Microorganism (7)
Name: Escherichia coli DH5a (pUCl9-RVHs-AEM-gyl)
Accession number: FERM BP-6127
20 ‘ Date deposited: September 29, 1997



ATA GGA ATT CTG GIG CTC CTG ATC ATC GIG ATT CTG GGG GIG CCC TTG

Ile Ay Ile Leu Val Leu Leu Ile Ile Val

30

GCC AAC AGC GAG GCC TGC CGG GAC G&C CIT

35

40
- 1683 20

Lys Ala Asn Ser Au Ala Cys Arg Asp Ay Leu

50

55

CTC CTG CAA CAA GAG 2
Hs Leu Leu dn dn du

Ile Leu Gy Val

Pro Leu
ATT ATC TTC ACC ATC AAG

Ile Ile Phe Thr

45

145

I'le

CGG GCA GIG ATG GAG TGI CGC AAT GIC ACC CAT
Ar g SBQUERCE NBESTING Cys Arg Asn Val

41

60

Thr

65
70 25
289

75

ATG GCC
Val
105
385
110
CAG
Lou
130
GCG
Ile
150
529

CTG ACC GAG GCC CAG AAG GEC TTT CAG GAT GIG GAG CC CAG &CC @cC

Leu SR B MM aXan Lys Ay Phe An Asp Val du Ala @n Ala Ala
Sequéitte Length: 1013 ACC TGC AAC CAC ACT GIG
GCT TCC 337 Thr Cys Asn Hi s Thr

A
Q.CF%‘% enge %@GLQF%W af"“d‘b 30 90 95

AAGSH&:@#HCK@S:CA@ eAAAGTG GAG GAG CTT GAG GGA GAG ATC ACT
Lysﬂ&%@GyLﬁ&}ys Lys Val Gu Qu Leu Gu Ay Gu Ile Thr

ACA TTA AAC CAT AAG CIT
GAC CCG TCHMEECGAR GIPaAG AR CTG

Thr Leu Asn H's Lys
A@n Asp Ala Ser Ala Qu Val Qu Arg Leu 125
10

GAATTCGERR ceaceeaTch@s ATE s TANaceAtecCisir BAA AaCred G AGA ABC

GAC AAG AAG TAC 481 At AGG Gbi! m&‘:nséil byMalspley: Bgs Val Arg

Ala Asp Lys Lys Tyr 140 145

40 TAC 2GBGEHECCT AQTcCAE GAC GRCG3AGBAT @eCcCRIT mm&mwm G @1G
Tyr FﬁgoVGe rPrSGfetG;Jnl Aslp @Erﬁﬂe MS@HGTQA% Atra Tualey deq Glyleu Leu

155 15 200TT GIG CTG CTG33GC CTC

AGC GCT CTG CT@TGA%G’T ART ¢ &8 cT6 ATE AT §78F6 AIT CTG|GG6 GG CE%u'”ﬁ_Geu a%

Leu Ser Al a LeunL ﬁlhIﬁe Leu Iﬁolle Ile Val TIle Leu %?SVa Pro
Tec “oa A %% @@G
TCCCTTGARG 63§le ne G

GOGAGAGCAC GGGGT. GAGAAGGcgo TCTGGA

GCCATGGEGEC AGT cmc&xr GGJ' Cmﬁﬂx@cr e aAT cTC NG GGS@E:' @mca%m@c
GTCTCCCTCC AGAGEGTEGCVALEEAOAATY SAGEOGECER). Bii5HE) Leu Leb(FRGETH G3u
CACCCTGAGA TTGGGCATGG &BTGCGGTGT GGGRGREEIATG TGCTGCCTGT 7875
TGTTATGGEZP TTTTCRFTEESSCAEFCSCEICT BAC PR TINTCTES (GBTTEIC FER ROCTERAKBA/FCCY35 289
AATAAACACT TW@&%@&@@@A@%:’FMM wmm A BlonAAA Algos

120
433 35

193

241

47TTCGGG GC AAC CAC ACT GTG ATG GCC CTA ATG GCT '].‘CC CTG GAT GCA GAJGOJ'S
} } Thr Cys Asn His Thr Val Met Ala Leu Met Ala Ser Leu Asp Ala Glu

30 90 95 105
AAG GCC CAA GGA CAA AAG AAA GTG GAG GAG CTT GAG GGA GAG ATC ACT 388
Lys Ala Gln Gly Gln Lys Lys Val Glu Glu Leu Glu Gly Glu Ile Thr

110 115 120

ACA TTA AAC CAT AAG CTT CAG GAC GCG TCT GCA GAG GTG GAG CGA CIG 433

35 Thr Leu Asn His Lys Leu Gln Asp Ala Ser Ala Glu Val Glu Arg Leu

125 130 135
AGA AGA GAA AAC CAG GTC TTA AGC GTG AGA ATC GCG GAC AAG AAG TAC 481
Arg Arg Glu Asn Gln Val Leu Sexr Val Arg Ile Ala Asp Lys Lys Tyr
140 143 150

40 TAC CCC AGC TCC CAG GAC TCC AGC TCC GCT GCG GCG CCC CAG CTG CTG 529

Tyr Pro Ser Ser Gln Asp Ser Ser Ser Ala Ala Ala Pro Gln Leu Leu
185 160 165

ATT GTG CTG CTG GGC CTC AGC GCT CTG CTG CAG TGA GATCCCAGGA 575
Ile Val Leu Leu Gly Leu Ser Ala Leu Leu Gln **%

45 170 175 180
AGCTGGCACA TCTTGGAAGG TCCGTCCTEC TCGGCTTTTC GCTTGAACAT TCCCTTGATC 635
TCATCAGTTC TGAGCGGGTC ATGGGGCAAC ACGGTTAGCGE GCGAGAGCAC GGGGTAGCCG 695
GAGAAGGGCC TCTGGAGCAG GTCTGGAGGG GCCATGGGGC AGTCCTGGGT GTIGGGGACAC 755
AGTCGGGTTG ACCCAGGGCT GTCTCCCTCC AGAGCCTCCC TCCGGACAAT GAGTCCCCCC 815

S0 TCTTGTCTCC CACCCTGAGA TTGGGCATGG GGTCCGGTGT GGGGGGCATG TGCTGCCTGT 875
TGTTATGGGT TTTTITTTIGCG GGGGGGGTTG CTTTTTTCTG GGGTCTTTGA GCTCCAAAAA 935
AATAAACACT TCCTTTGAGG GAGAGCACAC CTTAAAAAAA AAAAAAMAAA AAAAAAAAAA 995
AAAATTCGGG CGGCCGCC 1013



SEQ ID NO 2 Sequence Length: 379 Sequence Type: Nucleic
aci d Topol ogy: Linear 5 Mol ecul ar Type: cDNA Sequence
ATG GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA &Gr 48

Met Gy Trp Ser Cys Ile Ile Lau Ser Leu Val a Thr Ala Thr Ay

- 15 - 10 540~  GIC CAC TCC GAC ATC CAG

ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96 Val H's Ser Asp Ile

A n Met Thr GSEGSEXD R@: Set Ser Leu Ser Al a -1 1

5 AGG/QTG GGT GAC AGA GTG ACC ATC ACC TGT AAG
e Length

oCT AGT GAG GAPTIRECe e LRV Gy Asp Arg Val_Thr Ile Thr Oys

Lys Al a Ser GSqu.m%lem Nucleicjmecid 20

25 IQ%E,E, y GTALF& A GG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG

192 Asn aVaI Al a Trl\P Tyr Gn An Lys Pro Ay Lys Ala Pro Lys

30 Molecwykar Type: 40 45 CTG

CTG ATC TAC T@EMJ&C AAC CGG TAC ACT GGT GIG CCA AGC AGA 240 20

Leu Lou Ile Tyf; 8&%&8&%%&%@ cTee HEE 256¥erkd &g % Rfoer 48

50 . A
GGT ACC GAC TTESARKY Sﬁéccy"‘réliééeiéﬁf 548 V2 Phe %FT’%G% dy

Ser Gyj1dhr AsgrcPBge ToE ﬂ&%ﬂ&‘h&s | e Sedc Sﬁé AGC CCA AGC AGC CTG AGC GBB 96
70 val His 562 X Ile cld GeCAfh:CCA GAG KRCsdd GeSdevAGEr PAE TAC TGC
CAG CAA CAT TAT AGTI -3361 Lou G: Pro Gu Asp Iie Ala Thr Tyr Tyr
Cys A n A n HzacTgre $er GAC AGA GTG ACC ATC 8CC TGT AAG GCT AGT CAGGAT GTG 144

90 ACT SECAVET GLACBPTAG e WWTAGESM@ @I@WW@M"C

379 15 Thr Prol®he Thr Phe Ay2@n G Thr s Ju lle Lys 30
95 AAT ACH GGT GTA GCC TGG TAC G AAC c: egc 192
¢

Sequence Lengt"f'ﬁn 3‘1’8“’3 val Alas ggﬁfeml’yﬁé“ a1 &y zo ¥opol ogy:

Li near § GAC

TaeCAYC REE GTG CCA acd 246G
ACC TGG4GG ﬁfﬁ% ﬁ fﬁ@ 1y vadBpro Ser ArgMEl ASp
Trp Thr rp Arg \a t¢ou Leu Ala Va Pro Ay 40 60

-15 TTC AGC GE@ AGC GGT AGC GGT ACC €BC TTC AcC TRCRCCAQCTEX GG GT@BEAG
CTG GIG CAG T(HEheCher @Y . $AGCH GeAATy AR Asp Fhe Thr Phe Thr Ile Ser Ser
65 70 75 ,
25 CTC CAG CC2a GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT AGT 336
Leu Gin Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln His Tyr Ser
80 85 90
ACT CCA TTC ACC TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA C 379
_ Thr Pro Phe Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
30 85 100 105

SEQ ID NO: 3

Sequence Length: 418

Sequence Type: Nucleic acid
35 Topology: Linear

Molecular Type: CDNA

Seqguence '

ATG CGAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly
40 -15 -10 -5
GCT CAC TCC CAG GTG CAG CTG GTC CAG TCT GGG GCT GAG GTG AAG AAG 96
Ala His Ser Gln Val Glan Leu Val Gln Ser Gly Ala Glu Val Lys Lys
-1 1 5 10
CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TITC 144
45 Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25
ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CIT 192
Thr Pro Tyr Trp Met Gln Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
30 35 40 45



Ala Hs Ser Gn Val Gdn Leu Val An Ser Ay Ala Ju Val Lys Lys

-1 1 5 10 CCT GGG GCC TCA GTIG AAG
GIT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144 45 Pro dy Ala Ser Val
Lys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe 15

20 25 ACT ccC TAC FE8GATG CAG TGG GTG CGA CAG GCC
CCT GGA CAA GGG CIT 192 Thr Pro Tyr Trp Met An Trp Val Arg A n
Ala Pro Gy G reAg JGE &FC GGA TCT AT TIT CCT GGA GAT GGT QAL ACT AGG TAC AGT 249
45 Glu Trp Met Gly Ser Ile Phe Pro Gly Asp Gly Asp JRr Arg Tyr Ser GAG

XD

TGG ATG GGA TCT ATT. TTT T GAT. ABY AGG TAC. AGT 60240
e T G (flT C T % ei- Cg?G 288
G Trp g 3 g ﬁ@ﬁ%ﬁiﬁr G

Gln
GIC ACC ATG ACQ\(@CGC@‘}QCA&% ALt Rec Ade c'rc?&éz\ =T cac Ehd Ae&ssd%ﬁméys Gy
Arg Val Thr NEtTh-Ethf\l'I@rrm S LSCsed NEerSEEu Arg Ser Glu Asp Thr Ala vab
70 7580 ACA GCC8BAC ATG GAG CTG 965C AGC CTG AGA TCT

GAG GAC AQGG GCCraZTEac TGB33®G AGA GGA TTArcGA acilgcc M Blal The rTSecAcSenc Leussy g
Ser G u Asp ThrIva &vd/glys Ala Arg Gly Leu Arg 8y Gly Gly Tyr Tyr Phe 8fp Tyr

90 10 TAT TTAG% TN GCG AGA, GGAlgg;F %Gé CGAG C{{%;Q':‘GG TAC TAC TTT GAgla'II:AC
384 Tyr F’G‘hgé“ ﬁ‘b Al WNCGy Tyr Tyr Phe As yr
95 TP §hp Cln Cly Thr o i bk T"fo‘;f,E 2 3o TGG GGG CAA GGG ACC ACG
GTC ACC Eﬁ‘CchuPCAG 418 Trp Gy Gn @y Thr
Thr Val Thr Val Ser Ser 15 110 115 120
SEQ ID NO 4 SEQ ID N&Gequence Length: 418 Sequence Type:
ggatgngeam d  29quencd ORAADY: diighear Mol ecul ar Type: cDNA
Sequence Type: Nucleic acid
20 Topology: Linear
Molecular Type: <CcDNA
Sequence _
ATG GAC TGG ACC TGG AGG GTC TTC TTC TTC CTG GCT GTA GCT CCA GGT 48
Met Asp Trp Thr Trp Arg Val Phe Phe lLeu leu Ala Val Ala Pro Gly
25 -15 -10 -5
GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96
Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys
-1 1 5 10
CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144
30 Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25
ACT CCC TAC TGG ATG CAG TGG GTG CGA CAG GCC CCT GGA CAA GGG CTT 192
Thr Pro Tyr Trp Met Gln Trp Val Arg Gln Ala Pro Gly Gln Gly Leu
30 35 40 45
35 GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240
Glu Trp Met Gly Ser Ile Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser
S0 55 60

CAG AAG TTC AAG GGC AGA GEC ACC ATC ACC GCA GAC AMG TCC ACG AGC 288
Gln Lys Phe Lys Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser

40 65 70 75
ACA GCC TAC ATG GAG CTIG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val

80 85 90
TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384
45 Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
85 100 105
TGG GGG CAA GGG ACC ACG GTIC ACC GTIC TCC TCA G 418

Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
110 115 120



ATG GAC TGG ACC TGG AGG GTIC TTC TTC TTG CTG GCT GIA GCT CCA GGT 48
Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Ay 25

-15 -10 -5 GCT CAC TCC CAG GIG CAG
CTG GIG CAG TCT GGG GCT GAG GIG AAG AAG. 49 26 Ala H's Ser An Va
An Leu Val Gn Ser Ay Ala Qu Val Lys Lys -1 1

5 10 CCT GGG GCC TCA GIG AAG GIT TCC TGC AAG GCA
TCT GGA TAC ACC TTC 144 30 Pro GtyasmMg Ser Val Lys Val Ser Cys Lys
Ala Ser Ay Tyr Thr Ph

25 AT CoC The Pt TERERERE Hd Rt GO HERIRH IS B San aos CIT
192 Thr{ €xoluging rayemna) rcohpr Asingvras G 3 Eive olngseddienty3n Leu

30 the GAG
TG ATG aoa TEPUHRPdR thet, specifically Kinds to o protein mé’%%o

Gu Trp Fet G3niRe acid MRAVRNFE3s A&SF A s pLTHEQrEP MR Jerand that

50 has cgtotom activity. 60 CAG AAG TTC AAG G5C AGA
GTCACCATCACCGCA C AAG TCC ACG AGC A, Lys, Phe Lys G-y
Arg Val Thr Ile Thr2 AIdﬁﬁkﬁﬁq389Q§&c1§ﬁeQ§yaQRPrdlng to clai

70 the 1 :Kéhatlc tumd&CAsGaCm AR@EAG CTG AGC AGC CTG AGA TCT

gﬁ\? gAS QSCS -f—frc Sl'l'a val® f?herapeutlc agen Té/corl\@lnge L&%ﬁf%%ﬂ{efgﬁNg

90 10 TARHAQFfFh&0R AGMEGEA STTA mﬁl GEMECE X33 T g Ay giiomanC TAC
384 45 Tyr Tyr S . Tvy . vrq R Tvr
95 1%% ﬁNéhé¥ébé%é&éf%b§§ﬁgéﬁéb£3§h§§ab &Taﬂﬂ'l $ﬁb€?ﬂhpy

GTC ACC GIC TahaGmiGibody is a monoclonal apyigibody. Trp G y dn dy Thr

Thr Val Thr Val Serg Ser il 146 120
57'A therape agent accordin claim 1 wherein
- 49 - P ? CLAI M5 9 1. A therapeutic

agent for |ynpHaeieyteheric activitycisiAmPARGRl edVEHpri sing as an

active hggredient ag  a théPdpdodic tigénsPestdirdttd Yedi Alisim Ol awipsoétnn
havi ng the 5 am no aci d sequence as set _forth jn, SEQID NO 1 and that

has a cyt ot oxi Eh@ceYtPtgxic activity 3s & ¢ReagGht¥HY agent according to

claim1l wherein 7. tﬂethéfﬁﬁéﬁticta@EmtI&cdbfﬁiﬁgttmnmlalm 4 whereis. A
t herapeutic agent according to claim 1l wherein 10 theeﬂg hatlc tunmor is
B cell tunor (ekeladthgodychased human antibody 9OR§ERBHLEILO

according to claimg “hﬁrgﬁgrapeutlc agent according to claim 7 whereln

20 the human antibody constant region Cy is Cyl or Cy3.
‘ 9. A therapeutic agent according to claim 4 wherein
the antibody is anti-HM1.24 antibody.
10. A therapeutic agent according to claim 4
wherein the antibody is a chimeric antibody or a
25 humanized antibody.
11. A therapeutic agent according to claim 9
wherein the antibody is a chimeric anti-HM1.24 antibody.
12. A therapeutic agent according to claim 9
wherein the antibody is a humanized anti-HM1.24 antibody
30 13. A therapeutic agent according to claim 1
wherein the antibody specifically binds to an epitope
recognized by anti-HM1.24 antibody.
14. An antibody that specifically binds to a
protein having the amino acid sequence as set forth in
35 SEQ ID NO: 1 and that has a cytotoxic activity.
15. An antibody according to claim 13 wherein the

Hll\lll I IIlll [



the anti body is a nonocl onal anti body. 5. A therapeutic agent
according to claim1l wherein the cytotoxic activity is an ADCC
activity. 15 6. A therapeutic agent according to claim1 wherein
the cytotoxic activity is a CDC activity. 7. A therapeutic agent
according to claim4 wherein the anfPbody has a human anti body

const ant region Cy. 8. A therapeutic agent according to claim?7
wherein 20 dyrteotoxian sttiviiddy icoret ANCA egitdivi®y.is Cyl or Cy3.

9. A therapeutic agent c y is
anti-HMVL. 24 anti bogleé1 il %rndclr})q)@o a‘gﬁ:@eﬁ%"l tl%lclgaléne 3 é‘%:ﬁcz%r%m Egci) claim.
4 wher elqytm:am idhwvity dectd @94 @cdriviibady or a 25 humani zed
ant i body. 11. A therapeutic agent according to claim?9 :
wherein the antibody is a chinmeric anti-HML. 24 anti body. 12. A
t herapeutic agent according to claim?9 wherein the antibody is a
humani zed anti-HML. 24 anti body 30 13. A therapeutic agent
according to claim1l wherein the anti body specifically binds to an
epi t ope recogni zed by anti-HML. 24 anti body. 14. An

anti body that specifically binds to a protein having the am no acid
sequence as set forth in 35 SEQ ID NO 1 and that has a cytotoxic
activity. 15. An anti body according to claim 13 wherein the

- 50 - cytotoxic activity is an ADCC activity. 16. An anti body
according to claim 13 wherein the cytotoxic activity is a CDC activity.
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