Cd - E873 DESCRI PTI ON RESHAPED HUMAN ANTI - HM. 1. 24 ANTI BODY Field of the
I'nvention 5 The present -invention relates to reshaped human
anti-HM 1.24 antibodi es and chineric anti-HM 1.24 anti bodi es, g@RESEB73
encodi ng them, nethods for producing said antd bodi es, and the use of said
antibodi es. The reshaped human antibodies and the chimeric antibodies of 10
the present invention’are useful as a therapeutic agent, etc. for nyel ona.
Background Art Human B cells go throughQ?ﬁd%ﬁQ%%pQﬁ processes that are
classified based on the kind of surface antigens 15 bei ng expressed, and
finaldy mature into anti bod -rodu0| ng. pl.asma_cel | At the fi naI st age of
their differentiation, B ceRESHARED HUMAN ANTI-HM o282 f

produci ng cytoplasnlcpuﬁnmn@glqmw|Im$gﬁﬁioﬁntthe ot her, B cell-associ ated
antigens such as cell surface | ulins,, HLA: 0. Fc
receptors, conpl enent T%f PEE ﬁl&rsmg %3 atpope’%?sq(R"’fR%,zh‘Nf‘ﬁ‘ et
al ., Leucocyte TymtdgHM I1(. QQS&htﬂ&b@l,le@(famdj cﬂjlﬁ;eﬁd @arhi-180 fa24 there
have been report | o 5

(Ander son, %[n%qrb%%%%, %%tlr}e% &N fglgé’#)%?n ﬁﬁaﬁﬁ&b(ﬁb%%ﬁ?son
K.C et al: J. |smain@tntléop@ee)s,1end 311E2)Jseamﬁ (@rdriodiay . etThe

Bl ood (1987) 69, %@ﬁg@@dhﬁ%@nlh%ﬁlb@@ﬁe%e%%@n%H%5&H1d5¥¥%‘§hﬁiﬁb&¥%é of

menbrane of the pla However, anti-CD38 nonocl ona] anti body
is still bt¥ng uide PEesEetedVERtIPNpPREEISEENls athd HISTAREHEIG agent,
(Epstein, J. et ake,. MorE losa.Med. (1990) 322, 664, Terstappen, L WMM
et al., Blood (1990) 76, 1739, Leo, R et al., Ann. Hematol. (1992) 64,
137, Shimazaki, C et B38§kgroynd ARt 5 pemmtol . (1992) 39, 159, Hata, H. et
al ., Blood (1993) 81, HananR, BHeeads, gd. thtro&]gh aBvead eti09Y) foceddds that

'l ad
Dhti 0088’ monocl BRG] CAAEFBOASY BAsRULAR bR ReCs. ok SFRAHE AT RGN o T
cells rathes thabeangaakpgessedsoandtédnwﬂﬂw diafthereedmitat ion of B cel |l s,
.and 5 i S eXPrSﬁE 8 é%h in&eghﬁsh@ ‘3%‘1'1%' on ttot'% Coili dé%&g{heré?re’

al t hough CD38 is no Ssed 0On”s l'asmacyt ol
strongly expresseheeﬁ ﬂhéfﬁeﬁnpeﬁéapcrpBe@Gﬂéén @@IP@G hend h esguies dre

it is ability of producing cytoplasmic immunoglobulins and, on

the other, B cell-associated éntigens such as cell
- 20 surface immunoglobulins, HLA-DR; CD20, Fc receptors,
complement C3 receptors and the like disappear (Ling,
N.R. et al., Leucocyte Typing III (1986) p320, Oxford,
UK, Oxford). '
) So far, there have been reports on monoclonal
i 25 antiboies such as anti-PCA-l1 (Anderson, K.C. et al., J.
' Immunol. (1983) 130, 1132), anti-PC-1 (Anderson, K.C. et
al., J. Immunol. (1983) 132, 3172), anti-MM4 (Tong, A.W.
et al., Blood (1987) 69, 238) and the like that recognize
_antigens on the cell membrane of the plasmé cells.
- 30 However, anti-CD38 monoclonal antibody is still being
used for detection of plasma cells and mYeloma cells
(Epstein, J. et al., N. Engl. J. Med. (199%0) 322, 664,
Terstappen, L.W.M.M. et al., Blood (1990) 76, 1739, Leo,
R. et al., Ann. Hematol. (1992) 64, 132, Shimazaki, C. et
35 al., Am J. Hematol. (1992) 39, 159,'Hata, H. et al.,
Blood (1993) 81, 3357, Harada, H. et al., Blood (1993)
81, 2658, Billadeau, D. et al., J. Exp. Med. (1993) 178,



bel i eved that anti-CD38 nonocl onal antibody is not 10 suitable for
research on differentiation and maturation of human B cells or for
treatment of diseases of plasma cells. Goto, T. et al. have reported nouse
anti-HM 1. 24 nonocl onal antibody that recoghi2zes an antigen having a 15 -
nmol ecul ar weight of 29 to 33 kDa which is specifically expressed on B cell
| ines (Bl ood (1994) 84, 1922-1930). Fromthe fact that the antigen
‘recogni zed by anlP2BM 1. 24 nonocl onal antibody is believed to be associ ated

with the termnal dif at Q c
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speci fic accunul aht 0geRf asb8c 2atLROMY LAt di REelliRiatSoW bfORlde1als alang The
Program of Ceneral Assenbly of the ]19th Ja n 25 N%ﬂlona St udy Neet i ng,
gener al é%entaf?oﬁnges?¥ hgR E@Ehogﬁgﬁﬁ §d1Ph§9d& Pnte1 B £eddifocl onal

antibody by IabEhftnngbié aalﬁﬁbﬂQHOCDBB 1§Hnobeeﬂpeés%©ﬁ 6ma@@m§=bﬁﬁ '
i mrunot nd t he
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activity to the e ( | M . elo IS.a ne ast.i c

dlseaseycharactggggggvga %ﬁ 3§ﬁ£i-g%§€nﬁ$%?$§§gg%N%BhégESXaﬂsppggﬁa cells

(nmyel oma @81 1s) sunt¢ki©oﬁ@rnae$©mrch@enodnfferandmaeasa Bndwhiathration

“termnally di ff%frﬂﬁrﬁéﬁ% Bt&ﬁé So :Eh%rpff’g#ﬁﬁe dof disdas §68Eeﬁ>§asn 2 ho

i mmunogl obul i ns, asma ce are nonoclonal [y increased main
bohe marrow, and® %%fdlngly monoc! onal i mmunogl obul i ns or the constituting

conponents thereof, lgst) N, Gst HhThahdise Beporfed F6LEE! 8HtiDUNe  2¢r um
(Masaaki Kosaka et al . %ﬁvggn sho, (1995 53 91-99). CpnventlonaH
'b’e%‘?]é s'%]&a? oFeEPIRL 725t ABF aﬂfrégﬁﬁa ap&ngt F}ere

chenot her apeut i &
have beenlBoundmmieﬁﬁIﬁﬁIWQiQHENéﬁMaBItoaggnkbathﬁicnamsldeciﬂléﬁll

rem ssi on of nyelo and, el ongat i t he t W th
myel oma. There iGPXHeTet o?rérp ?ﬁgﬂar\}%srt ?l%%d #%QE hggadggg? gngu
t hat have a theﬁMnmnhhee#d&nnthntrnhécnnm1¢émsnemmgnthedabyaantbeﬂns1ha4e

hi gh | munogeni %c%%c]iﬁ]nal (%dﬁeré eﬂee{{&ﬁe& '« 8pe aQééQSPéEeéywlfh“the

hunans. According apeutTc val ue of nou
termlnal differentiation of B cells (Goto, T et al.

20 Jpn. J. Clin. Immun. (1992) 16, -688-691) and that the
administration of anti-HM 1.24 monoclonal antibody to a
plasmacytoma-transplanted mouse resulted in specific
accumulation of the antibody at the tumor (Shuji Ozaki et
al., The Program of General Assembly of the 19th Japan

S~

25 Myeloma Study Meeting, general presentation 3), it has
been suggested that anti-HM 1.24 monoclonal antibody, by
labelling with a rad101sotope, may be used for diagnosis
of tumor localization, the missile therapy such as
radioimmunotherapy, and the like.

- 30 Furthermore, the above-mentioned Blood describes
that the anti-HM 1.24 monoclonal antibodj has the
complement-dependent cytotoxicity activity to the human
myeloma cell line RPMI8226.

Myeloma is a neoplastic disease characterized by the

35 accumulation of monoclonal plasma cells (myeloma cells)
in the bone marrow. Myeloma is a disease in which

terminally differentiated B cells that produce and



nonocl onal antibodies in humans is l[imted. For exanple, a nouse antibody
adm ni stered into a human may be netabolized as a forei gn substance so that
the half life 20 of the nmouse antibody in the human iis relatively short
and thereby it cannot fully exhibit its expeBted effects. Furthernore,
human anti-nouse anti bodies that are rai.sed agai nst the adm ni stered nouse
anti body may .trigger inmmunol ogi cal responses that are unfavorable and 25
dangerous to thesgrretst nmenedlelbulingm o sphasmaochédsal beegi c reacti ons,

or the |ike. ThGIGISE FondlPLes RORGE &8 dha 8Ly DRAY £ iaNBBheDfak BHLC ALY

adm ni stered into humans. 1'n order to_resol ese pr a fethod was
30 devel oped FFOFEREI N genee lepahourregiobrliBa- Runithederi ved

anti bodi es such @sns®UGE: Loy | YGHRbIMIOES O rédE | PRUEREInESo@NE SHAA NS,
exanpl e, tpere is a pethod f,l{)r ducing a chineri¢c antibody in_which the
vari abl e r2gi on 35 rEiTHehi1 % by (¥asarki kasaka et pdyy ¢ Néppon

original nouse aichdhe CBESRArB3 ) en-@o)YC region) thereof is derived from
an appropriate human antibaqdy. - - Siince the chineric aptibo t hus
obt ai ned cont ai ns the('a ‘ﬁrg%b%/oéqle]gyl oﬁ“%?os?}heer%??‘bﬁ:h‘él a%ﬁgﬁ gﬁl’?bgéﬁni n the
intact form it usedxjectiokdtondntndt onydlora; ilgen vwhébeahapecbéeni fund

I dentical to th ' jn?! [RUSE 5 t y.. . Furthernore, in a
chinmeric antibo yo %fege{kgﬁi?{)é % P hiho aa%elr%j@gs]e%lgagﬁc%%nd ??ge % rom

non- humand0i s suestigaiicd |of mykilomb andl skondgat on i bbHdyhessexpivard to
“have a low i mu L idsy E;aq:rm.[t%d Q rdri nalpouse; ant|

chineric antibody nmay bind to t ezﬁﬁﬁﬁ%ﬁ?éﬁéﬁﬁ) Tan eqb%f %g%%éﬁofg’tﬁe
or{'gi nal nouse AFSciaHdteshmasshforidargdvent ik drwgsotbatchaveesponses

agai nst the nDusHerAIPI iR 'FHRE IR 1ldHR | Munogenicity is reduced
(LoBuglio, A F. et al., Proc. tl. Acad. Sci. USA, 86, 4220-4224, 1989).
15 The secondOVEEnhd® medu A Ries hakp Jelaki ignerogenseity

ant i body, 15 hough ke ifeise redayrden tted ,as(la*hrftﬁ.d}éiﬁdi’\e{{?tﬁﬁ'tﬁ@hans.
S
apgt-&t

I nmunogeni ci t f. mouse antibody further greatly. Int net hod, only the
1:orrpl e?renlt alri %/y%&gtogﬁnﬁiaﬁgl ?‘2‘5?/8‘:‘? ) rta\?g%' ‘?eﬁ# diPtea )2/0

mouse anti body msngfdbmed eottibeodiasi dn dumegison sofl anitwdn andi bedymp e,
D s ey B BEup R ERR PO S RN Sy 54
as mich metabolized as a foreign substance so that the half life
20 of the mouse éntibody in the human is relatively short
and thereby it cannot fully exhibit its expected effects.
Furthermore, human anti-mouse antibodies that are raised
against the administered mouse antibody may trigger
immunological responses that are unfavorable and
25 - dangerous to the patients, such as serum disease, other
éilergic reactions, or the like. Therefore, mouse
monoclonal antibody cannot be frequently administered
into humans. -
In order to resolve these problems, a method was
30 developed for reducing the immunogenicity of
non-human-derived antibodies such as mousé—derived
monoclonal antibodies. As one such example, there is a
method of producing a chimeric antibody in which the
variable region (V region) of the antibody is derived
35 from the original mouse and the constant region (C
region) thereof is derived from an appropriate human
antibody.



25 cl ose as possible to-that of the original nouse antibody, if
necessary, part of the am no acid sequence of the framework region (FR)

t hat supports the CDR may be grafted fromthe variable region of the nouse
antibody to the variable region of the humad anti body. Subsequently, 30°
this V region of the hunmanized reshaped human antibody is linked to the
constant region of a human antibody. The part that is derived fromthe

non- human ani no aci dSdagectbe chimesici watiipodys Hdped dhtained cemtabegly is

the CDR and onl:xep%haiubh%eﬁston o(fD%h'eS ARG ifus® ant TGS VAL i ARl e

am no aci d sequences which d exhi bit speci es-specific sequerices,
Therefore, the R%BAEtzEQ ANt thody EXPPFLAG o HitiE RS ISR HER & an
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Publ i cati on No. bes a nethod f produci ng a humani zed
anti body of an &hej mppse VéEéBPéF &ROLBBIFhRRON the imgmapgenigity is

difficult to COﬂ‘ahe&eay hopaglie,ahl rankicbadi.gs peven ldlawiarad.hedmet hod

as set 20 . WO 90- 07861 does not describe a
general net hod pgg hgﬁan 2?nggsianﬁgggzle but nerely describes a nethod
for humariizzi ng of AntheTaecandi inedhowmfolir lredun&ngf tuet imhhmbqe&memuy
corpletely fol | Bagas pieiBEGY [ PRGRER n IR 8058 cetR ISR SRR 5B rt%d“}c%as
an activity conphetpbyenuenilcmmunogehecmtygpﬁamonsasenanh0UQd¢unuher
general , the a%egae%d sg]ﬂugﬂsessmgfchgw BRa. fthgdb\éh\g) Hahetbiqgj es are

di fferent. Accor di ng eterfnaiton of t am no aci d-residue
to be repl aced $BESFRENEBASEPUEPNOACER) aCKuBBAI You iaieps@gion afha

sel ectionef thgoagénenechedayestdypathall £8PLACETagdable region of a
human antibody to prepare a "reshaped” human antibody
variable region. _ : _

However, In oxder td make the structure of the CDR

of a reshaped human antibody variable region as much

25 close as possible to that of the original mouse antibody,
if necessary, part of the amino acid séquence of the
framework region (FR) that supports the CDR may be
grafted from the variable region of the mouse antibody to
the variable region of the human antibody. Subsequently,

-30 this V region of the humanized reshaped human antibody is
linked to the constant region of a human éntibody. The
part that is derived from the non-human amino acid
sequence in the finally reshaped humanized antibody is
the CDR, and only part of the FR. A CDR is composed of

35 hypervariable amino acid sequences which do not exhibit
species-specific sequences. Therefore, the humanized
antibody carrying the mouse CDR should not have an



~am no acid residue vary with individual antibodies. Therefore, the nethod
for preparing humani zed anti bodi es 35 as set forth in WD 90-07861 cannot
be applied to humani zation of all antibodies. Queen et al. Proc. Natl.
Acad. Sci. USA, (1989) 86, - 6 - 10029-10083~-has a simlar disclosure-to
that of WD 90-07861. This reference describes that only one third of the
activity of the original nouse antibody was obtained for a humani zed

ant i body producedmnig:itw Estronc_mr Mehawdtlhe satufalt hunan\WinpdbodBe1.

I n other words, i }{@5 g WO 90- 07861 itself cannot
produce a corrpl ete ht??gm ze nt| bo (ﬂg as an activity equal to that of
the original nouse antF%G)hecdl‘@tafbHZEd @iHcidrotesespe hRieclwanap, Li1eB- 1125
was 10  publishad bwdthreyr @8y Of3Z2PoveydENtyOPRdefRICeR, ebeahy, Thi s

reference dESCI‘I bes that a hurranl zed ant| body having. an activity equal to

that of the?ori giFaieNGSuse it ity 8 b ephkebexeegh event byet he
met hod for maki ngmurrmromrarnndﬁyiy, 576131133)1 199 V0 868363, 4 al.

Thus, the fact n only re tha hod q 0- 0786 sel f
cannot produce a?{té‘&%’l %L??ﬁ‘rﬂ %gv&‘?a%:?‘{wf%éiqu%?m%“'
the origi nal nouse Dantethady:,, lmiod_hatat:uhe Huitch.ochn.r m,st&&ptﬂ@l-kmmj zed
antibody as set fQighh 0- 7861 ca

humani zati on of a?l91 n:I%f)“?gS% % or?tc)t re%l %%a}tgjlpéeéc}hrfo }ﬁ‘rmgnblzosg@ %713995)
32, 407-41¥0 descAif8ds BonaM. Bat |eé‘-n6df ,mnm O tVR-1 Pscmdbcﬁm Twszs, 88,

- reference reveal §3rslgat28t7i3e q@lgrj_o @gﬁeré_es@u V\%

humanl zation of the Anti-Tfac ant’ib 861 as no re‘?atlon
wi th the activityCandUShe ﬁ@trhé@aés‘lé’@@ + 32 ﬂ%MO'ﬁBBPJcannb{ be

applied. Kettlebomauablet, alg,Prnauein 1bag. 1(91.3%91)arfh Sahcs 788, CiétSCAPseS that
several humani zeﬁsantl bodi es \A/Sre construct ed from mouse ‘anti body by

substituting ani H8NSET Re5cird3esiBIded56 1IR3 Per, the substitution of nore
ani no aci dig esi dues tbaaeweée: auggqshttéﬁnrattﬂaﬁarle P itfa tRETR TSI e Xn

the Anti-Tac ant body7 I‘Ia g 90- 0786 s re ui red., The _

f or egoi ng refereh8 Pn gpcﬁﬁgstl eSh& 1PESh §d MGt S %hdrani zed

ant i bodi es as sehufnantilaednam-)lhﬁdg}?&&lalns a&&%hﬂzq&%cﬁpﬁdzc&itﬁ.ﬁmiw to

the Antl-Tac antkHQQYngscth%gvggerg%“l%nglfglcu ¥EQJJg%ﬁﬁTaéglsaj
humanize all antibodies even following the method as set

ZQ forth in WO 90-07861. Thus, WO -90-07861 does not
describe a general method for humanizing of antibodies,
but merely describes a method for humanizing of Anti-Tac
antibody which is one of anti-IL-2 receptor antibodies.
~Furthermore, éven when the method of WO 90-07861 is

25 completely followed, it is difficult to make a humanized
éhtibody that has an activity completely identical to the
original mouse antibody.

o~

In general, the amino acid sequences of CDR/FR of

individual antibodies are different. Accordingly, the

- 30 determination of the amino acid residue to be replaced
for the construction of a humanized antibody-and the
selection of the amino acid residue that replaces said
amino acid residue vary with individual antibodies.
Therefore, the method for preparing humanized antibodies

35 as set forth in WO 90-07861 cannot be applied to

humanization of all antibodies.

Queen et al. Proc. Natl. Acad. Sci. USA, (1989) 86,



' - 7 - technol ogy does not lead to the activity equal to that of the

origi nal nouse anti body. The original nouse antibodi es described in these
- references have different am no acid sequences fromthat 5 of the
Anti -Tac anti body described in WO 90-07861- #ceordi ngly, the nethod of
constructing humani zed anti body which was able to be applied to the
Anti-Tac anti body could not -be applied to other antibodies. Simlarly,
since the nouse HM29+MA3Dshamta idyi bdr tdisabosurer teebhatnoénWbon ‘has an
am no acid sequ er s Lr a o]
met hod of const%wcte?%é%urmei;ﬁ%ge f%ﬁdé) ?%%@fﬁgé%ngﬁg a@ﬁ% tlgée ihggﬁnot
be applied. Furt®erEhg eacﬁhélfsmc%%s*s‘?%lql;/lﬁm%l rRE e hu‘ﬁah@é}édwaﬁtl body of

the present invesiifindd for RakhrNE&W a@mfb&@%@ﬁs@uééafsé@assdiﬁentbhat
of the humgni zed Anti-Tac_ anti body_ descrjbed in 90-0 his fact al so

i ndi cates Phat tHe b EdFTAERFAtLEBIN | B9 686 hunehf 28Eh8R BPrds,
ant i bod: es havi nghil fsn&nfmttrﬁiRﬁa W@fk w9 90- %7861Tbﬂ§elﬁvf68nﬁf>tt he
original nouse anti or ation is,kng e jdentity of the

CDR- FR sequence Po’focg %r%rﬁoi?glmﬁﬁ WW fva’\dr}b%%’f he %% S c®ff i r ned
only after- tri alacndrigry Garquadpetro rerEts .o AR KO- dl?ﬂ;ﬁﬂnaﬂahmum artbibodyof the
FR sequence which is 25 onb o 0 uct ed
in the present |nventC|2°on angL c{lﬁ"%%{;c erg[%aaliLé ﬁﬁ%% ng#rg gf%\%t\"%%dy
_could be Bt ai nmmrlcﬁhetdqé)}t:m rgxougn oM tﬂhezl%,qu-hnéretssomé\@ Qleermne’e of
“the CDR As her gjjnabays maildeanaehe SRR AHA© Ul Rl £ o SHPEP! O

to be useful for therapeutic purposes, %unanlzed ant | ody
i s"'not known or DG ém aeFdaditad eqnli‘rlt H’é’r et - athdrhe jerimirahisemnse zed

met hod avai | abl %ritfwo Horh 1k ndRN el ldoh sARId R4 téiré}mbﬁmw%/tﬂ&a for
production of a EITB.I’II éj‘Ed ant i body, nd, a vari ety of contrivances are

needed for cons &y s&tatf %ﬁ*h b‘t"t FQ AT QT -
bi nding ars$i vi txmutsl ndiheg fiakhi blldﬂ @ﬁhl@c'&:le\ﬁefan,s aMhtalid AdHd FERYI ty

- 8- (f : t al R 53,. 851-856, 1993).

Di scl ogu?; g?a «9 Iorﬁ%h‘?l&ﬁe“?‘& C%Pé’?@‘npr E{}‘Eﬁtelsaor? %J“?‘&'M) ,

anti bodi es 5 apft ikody- Heving4 aanticttdshity 'élqmaﬂr gzertthe reEigireal fudder

provi des hunman/ c | t S f N th rocess, of
?&Higo& ﬁgghE tﬂ% Q%g ﬁ%t%%% f% lguctlng(%Jhanlzed

constructl ng sa resh ant
antibody as set forth in WO 90-07861 cannot be applied to
20 humanization of all antibodies. :

Ohtomo et al., Molecular Immunology (1995) 32,
407-416 describes humanization of mouse ONS-M21 antibody.
This reference reveals that the amino acid residue which
" was suggested for humanization of the Anti-Tac antibody
25 in WO 90-07861 has no relation with the activity and the
method as set forth in WO 90-07861 cannot be applied.
Kettleborough et al, Protein Eng. (1991) 4, 773-783
discloses that several humanized antibodies were
constructed from mouse antibody by substituting amino
-30 acid residues. However, the substitution of more amino
acid residues than were suggested in tﬁe ﬁethod of
humanization of the Anti-Tac antibody as described in WO
90-07861 was required.
The foregoing references indicate that the method of
35 producing humanized antibodies as set forth in WO
90-07861 is a technique applicable only to the Anti-Tac
antibody described therein and that even the use of said



The present invention further provides fragnents of the reshaped

anti bodi es. Furthernore, the present invention 10 provi des an expression
system for production of chinmeric antibodi es, reshaped anti bodi es and the
fragments thereof. The present invention fdarvher provides nethods for
produci ng chineric antibodies of anti-HM 1.24 antibody and fragnents
thereof, as well as reshaped 15 anti bodi es of anti-HM 1. 24 anti body and
fragments ther ectechpkogpedods cadt yleadetprebenactivéhyi equplotpdéhat of

chimeric antibodigs @p&{ggﬁg@&%@@ﬁ@%ﬁ that specifically recognize a

pol ypepti de having the am no acl uence as set forth in SEQ I D NG
103. CcDNA that encodike eFiginral gegnsel cantibodinsi deseribetdeinetheske Xbal

cl eavage sites ofefdkeifcd®HVe @f@féf@ﬁ@ba{mpﬁ@na@mpgégdeﬁéeel i‘?:mndtﬂ
pRS38- pUC19 Escherichia coli that contains this asm

been 25 i nt erdatifma ’Ptyl'dﬁfbs@rtte’cpftﬁi/&?%’é% %d1993wovm89h°FﬁElNat|onal

Ingt th uLe |Of Bi Qﬁl\ﬁ‘d_l_?fwﬁq Huram%w%pgqranﬁgﬁﬁ@hﬁé hodaatgeéal Science
an ecnnol o , SUKU
prefecture, %p CE& %Hf%s Cagﬁe CFB[RF r9PR 8¥BLEF§)AUFHe'|Tthe 30

accessi on nunberarﬁﬂ%dc@deﬂﬂza um:lerbé heeppl ovd st @ nstleér t bt Bodapest Treaty
(see Japanese U | ication ) 694) gne
enbodi nent of Slr}gﬁﬁq‘l"l n3’r| c r{’#l S 036 &OURe ’i"hlak’@ﬁ %\l\?? b%m%le@ gl’h%FAE{l
menti oned1@ chi reresergs inventtiortHWas anh aam:rtmohpml aeq@emaqaedlﬁﬁanent
“anti-HM 1. 24 ant S td a0y tizHM 1. 24
anti body or a refs%&gé%&#uqng]%grﬁ%m Cfézﬁ ant’| hgé%@ cty,gqgéehga ?fbe gi ven
her ei nbel ow. TWE?“Sﬂﬁ??ﬁ#ﬁgﬂhumankﬂﬂd(ﬁﬂﬁﬂhﬂﬂXﬂﬁﬂﬁckhEGMWh%¢T%CLanhabﬂdy

conpri sing the QTIANbd RPN G r@gixcmeﬁ&ofe DU diabdsdfd) fga' n and
the variable (V) i on of 'the 5 hain of ‘an anti- HV 1. 24 @anti body,

and a chineric Iq W%ﬂoﬁ”ﬂ%zﬁ‘k m%ﬁﬁ Gl dih RFeSERl RV eRBI9N (H)
chain andishe VHaegiadn sefindntdcildMsbgirerittl idighe gy Vekdh €ReE Nof THRe

present inventiqgn furth pravides cf ant i podi es_co | si ng
(1) an L chain SO %Aﬂ?é’é'af“e r{’g’fdyaqlﬁﬁ’r'dﬁ'q_ c1£h’a’? %n%&’f(ﬂié@regl on
of the L chain d‘ﬂuzsnfamu aiiidlo] i izattiedso diha tarthe Zanen nké thed nc HOMPE | 5é ng

the CIegion of BPIYRN fdrl hunaniBle] H'GF ek bl A IA5 dLFRELL 01 an

CDR-FR sequences.
20 Thus, even if the original mouse antibody for
_ humanlzatlon is known, the identity of the CDR-FR
sequence of a humanized antibody having an activity is
confirmed only after trial and error experiments. WO
90-07861 makes no mention of the FR sequence which is
25 . combined in the humanized antibody constructed in the
present invention and of the fact that an active
humanized antibody could be obtained from the combination
with FR, much less the sequence of the CDR.
As hereinabove mentioned, humanized antibodies are
-30 expected to be useful for therapeutic purposes, but
humanized anti-HM 1.24 antibody is not knbwn or not even
suggested. Furthermore, there is no standardized method .
available’ that could be generally applied to any antibody
for production of a humanized antibody, and a variety of
35 contrivances are heeded for constructing a humanized
antibody that exhibits sufficient binding activity,

binding inhibition activity, and neutralizing activity



anti body. The present invention further -provides the V region of the
reshaped human L chain of anti-HM 1.24 anti body conprising: 20 (D
the framework region (FR) of the V region of a human L chain, and (2) the
CDR of the V region of the L chain of an ant8-+#M 1. 24 antt body; and the V
region of the reshaped human H chain of 25 anti-HM 1. 24 anti body
conprising (1) the FR of the V region of a human H chain, and (2) the CDR
‘of the V region ofox rexanplei nSafo ark aret -2l 1. Canceri Bedy, 3Be BPaséhb,

invention furthejq@ipyi des 30 t he reshaped human L chain of
anti-HM 1. 24 antl%odg ri sing the C region of a human L chain, and
(2) the V region of d%%i? e h%l?@ﬂ%mﬁﬂ¢#aof a human L chain and the

EDR of Ht hﬁ L chain ?f-rrm se:HMt ﬁgventﬂoﬁ%Mi@@wreandpébeahe&baasés
unan C |no nti - nti co rl1sin
regi on of FR s Y ﬁ XV;T%P%NP ?s%ﬂtFFEﬁﬁPg éBngPFEPﬁﬁ

the FR of a humwm@s mmxﬂm@%mmm Fastibod Dés abhaot aréMideZdl
anti body. 5 The present_ invention further provijdes theﬁﬁﬁggaggd

human antibody of™ &S -BRTES FhtTHRRELOMPT STt FRFnaned 2h
conpri si ng (1)tﬂhe(pregﬁnn1xﬁvenﬁnnﬁufurtﬁemrprawmﬁé@)fragmyhtegoﬁnthé an

L chain conpri si 0

chai n of arrlmantllt%\%%?ezd}foan % & ets an?‘{%;h ‘nal C%Pgsgé)gngﬁt%{qg%h C

regi on of 18 hummrqwxﬁﬁﬂrﬁneﬁquegsxdnaaystgmcﬁpxﬁpzmdmcthgnnoﬁoqbnmsrng

“the 15 FR of C t t anti-HM
B 1 Chaddh 45k %}?trﬁl&fés éﬁd(‘}gﬁ%ﬁﬁfa%ﬁen '

1.24 antibody. The present’ i nventi on provi d g the V
region of the L @wHaphHl dhauriesent inventiondurther Doehdedi ngthadsy

region of the HgRigrdfuch Cbhlméﬂtd A?Mﬂbc?cﬁé’é“dpoéjh{tljﬂm pregent

i nvention further provjdes encodi n a chimeric L chain co r|5|ng (1)
the C region of & 1@ nxagments thereof, as well as reshaped
15 antibodies of anti-HM 1.24 antibody and fragments
thereof.

More specifically, the present invention provides
chimeric antibodies and reshaped antibodies that
specifically recognize a polypeptide having the amino

20 acid sequence as set forth in SEQ ID NO: 103. -cDNA that
encodes said polypeptide has been inserted between the
" Xbal cleavage sites of pUC19 vector, and thereby been .
prepared as plasmid pRS38-pUC19. Escherichia coli that
contains this plasmid pRS38-pUC19 has been
25 internationally deposited on October 5,1993, with the
National Institute of Bibscience and Human-Technology,
Agency of Industrial Science and Technology, MITI
(Higashi 1-Chome 1-3, Tsukuba city, Ibalaki prefecture,
Japan) as Escherichia coli DH5« (pRS38-pUC19) under the
- 30 accession number FERM BP-4434 under the provisions of the
'Budapest Treaty (see Japanese Unexamined Patent
Publication (Kokai) No. 7-196694).

As one embodiment of such chimeric antibodies or

reshaped antibodies, there is mentioned a chimeric

35 anti-HM 1.24 antibody or a reshaped human anti-HM 1.24
antibody. A detailed description of a chimeric anti-HM
1.24 antibody or a reshaped human anti-HM 1.24 antibody



(2) the Vregion of the L chain of an anti-HM 1.24 25 anti body, and DNA
encoding a chinmeric H chain conprising (1) the C region of a human H chain;
and (2) the V region of the Hchain of an anti-HM 1.24 anti body. .30

The present invention further provides DNA-efceding the V:region of the
reshaped human L chain of anti-HM 1.24 antibody conprising: (1) the FR of
the V region of a human L chain; and (2) the CDR of the V region of the L
chain of an 35 wilhtbeHmivershaneinbeyowand DNA encoding the V region of

t he reshaped human H n 1; o] o]

FR of the V reglon ofﬁgaﬁungﬁekpﬁégfﬁ% éﬁge?9§bﬁ QXE%RgEPbiH%gVCRé#%Q%J;L
the H chain of afNasRf- FRWRIQElBﬁtFB%d9°n$ﬁénbr§§§h?nlﬁGeﬁ?HéﬁnﬂuPﬁh@r

provides 5 human 11gPNA2§ CORh LA AhE ﬁﬁéhaﬁﬁﬁabyga@VB EQ@&BnQBfthe
anti-HMV 1. antlbod region o daman chain; and

(2) the V egloﬁLo?h nLo h%PnagBhﬁ#%sin§4tﬁ@chPGY'aaﬁﬂnﬁncbl@ﬁéﬂﬁ End the

CDR of the L cha¢habh ampﬁis;irlg/l ﬂlee coxlseénan{;eégdu o@ngd Maﬁnﬁ%ﬁlv?(J
reshaped hunan H ai n_of.

24 ant| ri
region of a hunan %h%?ﬂ fid (Eﬁg{%% %fr ﬁ?bﬁﬁg 1aﬁgﬁﬁeﬁagﬂd¥éﬁsﬁwg.ﬁa)
t he FR of -15 ch&aiman H chain and the CDR of the H chain of an anti-HM

1.24 anti body. The p ept e i.d a. tar . npr|S|ng
any of the various gér%lonedhga%'y{éﬁ%éPéﬁgéﬁnEEOX%éﬁglohl? rtfer
provi des d0host amtibodies ¢¢m@mﬁsmmmd mnth t he above vector. The present

“invention also provid N i-bgd a

anti-HM 1. 24 anti bodyégoﬁlfp???}%ﬁt e st € %’ihﬁl%% %égfﬂﬂ IJEcgl ?‘u{\?lv% E’
was cot ransf or methav i ARt BQresEe P oﬁh@SL chabmpef sengamhin-BHcddRAg
said chineric L fiwisbdpd @iy expression vector conprising DNA encoding said
H chain, and of recovG%%ng the esjred antjbody: The present invention
further provides neth rﬁf@Hﬁ#?%@%éﬁ@% %uﬁ%%l%ﬂt?goﬁyhﬁmaanﬂ
anti-HM 1184 30 cha:antarhi)d}hé:anm‘égsidrg dfhecksd apscrdig Wb £ Ush ngneibpgt 1cekl
whi ch was cotraqﬁ{ow wi th an expression vector conprising DNA encodi ng
sai d reshaped hunan 'ai n and

The present invention further provides

the V region of the reshaped human L chain of anti-HM
1.24 antibody comprising: |
20 _ (1) the framework region (FR) of the V region of a
human L éhain, and
(2) the CDR of the V region of the L chain of an
anti-HM 1.24 antibody; and
the V region of the reshaped human H chain of
25 anti-HM 1.24 antibody comprising
' (1) the FR of the V region of a human H chain, and
(2) the CDR of the V region of the H chain of an
anti-HM 1.24 antibody.
The present invention further provides
- 30 the reshaped human L chain of anti-HM 1.24
antibody comprising |
(1) the C region of a human L chain, and
(2) " the V region of an L chain comprising the FR of
a human L chain and the CDR of the L chain of an anti-HM
35 1.24 antibody; and
the reshaped human H chain of anti-HM 1.24
antibody comprising



an expression vector conprising DNA encodi ng said reshaped human H chai n,
and of recovering the desired 35 anti body. The present invention further
provi des pharmaceutical conpositions, especially therapeutic - 12 -
agents for nyel oma, conprising said chinmerd d@ntibody or t-he reshaped human
anti body. The present invention further provides pharnmaceuti cal '
conposi tions which contain as an active 5 i ngredient a chineric antibody
specifically recogni z{hy athelGpepgiee dvanbumae Hnrheiaei andequence as
set forth in SEQ I'D NO)108he aOr8G26AB6 £UAA CA cRATROSLREES WG TReCHRL Blen
as an active ingredient a reshaped human_anti body s eC|chaIﬂy recogni zi ng
a pol ypepti de ha¥i Hyemet sphdbn 1@nd t%%ingeﬁﬁeﬁgé schainf gt pnj AnSEeHMD
NO 103. As a phazdreastibedy. conposition, there is specifically provided a
t herapeuti ¢ agent for el onma. Brjef | angtion of the Drawipgs Fig. 1'is
a graph shgmﬁng that,T$% Rhe° %ﬁ%ﬁ@%ﬁ%nlgurtﬂﬁ§iHﬁoYﬁggﬁuﬁgg ﬁ?égéﬁﬁd
cel | 1ine KPMVR,hurwen fanilesdence amterigiity. 24 antbbodyi compriislivgl. 24

anti body is shifted '{‘Af‘ Séx‘f"ll_. ha('if‘rpn émé)o't.{]r?t of a nouse anti-HM 1. 24
anti body as conpared t'0’ the control antl %ﬁ@. %ig. 2 is a graph show ng
that, in the Cell-ELISA 20(1) ushed tregilisto£ed| hunae Lheheing andi - HV

1.24 antibody simlarly to e Jﬂg%ﬂi .24 anty y_ inhibits t
bi ndi ng of the biotinylategiﬂndggyzﬁtl- ﬁi % %%t?b%%€9g0c§ﬂgkﬁféﬁﬁcgﬁﬁs
i n a doselBepend&htofhehdumarrily clmin andridph SPRWAgtheéal chaivoafreh

“ human 25 | 9Glarff i 1H}e 1TOUS ariidodiM larddt antibody has no cytotoxicity
whereas the chineric anti-HM 1f§4 anti body, exhibits increased cytotoxicity

to'the RPM 8226 cel I(B4 t 1#% b FMPLIERIP of E/T. Fig. 4is a
di agramatic representati onlf anethategidbn of E@ﬁ@ﬁfm%ﬁ@gnhhsn& chain
e PCR

of a reshaped human anti - 1. anj i body by raftipg int P
nethod. Fig. 5 is a di agrmi cz;é}}eeprvr SN |%€%§?g‘3 ‘frté"i"]'FgoC‘F’BPrh%%’é%FQ?ng
the ol i gohbicl eotFiRlesf Gf MRvdln HRAHRIrRAMR] tdred (DR dytlide RO DRt dpdahn t he

preparation of t H chaj f,.Jhe reshaped human anti-HM 1. 24
anti body. Fig. éﬂﬁg'éggﬂééwégg#?éﬁ¥iﬁresentation of a nethod for

constructing the V r &icoprsisaiie invendiiorofivwrthemrprovides DNA encoding
the V region of the L chain of an anti-HM 1.24 antibody,
and DNA encoding the V region of the H chain of an
20 anti-HM 1.24 antibody.
The present invention further provides
DNA encoding a chimeric L chain comprising
(1) the C region of a human L chain; and
(2) the V region of the L chain of an anti-HM 1.24
25 antibody, and |
' DNA encoding a chimeric H chain comprising
(1), the C region of a human H chain; and
(2) the V region of the H chain of an anti-HM 1.24
antibody. '
-30 The present invention further provides
DNA encoding the V region of the reshaped human
L chain of anti-HM 1.24 antibody comprising: |
(1) " the FR of the V region of a human L chain; and
(2) the CDR of the V region of the L chain of an
35 anti-HM 1.24 antibody; and
DNA encoding the V region of the reshaped human
H chain of anti-HM 1.24 antibody comprising:



- 13 - nouse hybrid anti-HM 1.24 anti body by the PCR nethod. Fig. 7 is a

di agramatic representation of a nethod for constructing the V region of the
H chain of a nouse human hybrid anti-HM 1.24 anti body by the PCR nmethod. 5
Fig. 8 is a graph showing that the versionr alof the L chain of a reshaped

human anti-HM 1. 24 anti body has an antigen biding activity equal to that of
the chineric anti-HM 1.24 antibody. -1 and -2 show that they are different
lots. 10 Fi d.1)9 ithes B gfh tdieoW megian o0f iadmmamd nghatni vang of

a reshaped human ant |(—ng %]%4@3{ 'd%Odc)hé ﬁ,%gcltbr; her VieksS | #Ne e £ é,pe%!lT and

chain and the version , Hchai n have been conbl ne
a chineric anti - aMiriy ]ar’?t“l l?dli:y'- Fig. 10 is a graph showi ng

the binding activity mee @ﬁe%‘aiﬂpqwaﬂﬁrbrarﬁdrdﬂ\éﬁ p?ﬁoxaiuééaody in which the
version b of the L chain and the verS| or}.f of th H chai n have
been combifed, and a chi m¥ &3 4%}}5&%5}1 hain Mg.221 is

a graph show ng drhﬁ_-b]mdj mg, lammhuddyora: ing:0f a reshaped human anti-HM
1.24 antibody in whic ion .a of chal o nd. H chain version a,

b, f, or h have been &TFETR i i body. 25
Fig. 12 is a graph sH@i ngrtehév lnergdmg afnhirbln |aimmtqcmp:;asmfngi tl&srmpe@lf

human anti - HM 1 241 ?"ﬁ“ i ?J { hellllg? %al n teh% osf.’ %eb ofc};dﬂ%arL%fl'bq{ nal%pl l_%hjlﬂe

version a, b, f, ave een conbi ne a Chi neri
anti - HV 1104 antll deyant'ﬂbody; and Fi g 13 |s a graph showi ng the antigen

* binding activity of the v%@ q Hif
reshaped human anti-HM 1 ant | bo a Chl r%’l C anat_rll' Qﬂ%}%% ant |rbody
Fig. 14 is a gr aphish¥nilng4t ﬁ@tamigreﬁommsa@gss activity of the

versions a and e of thg Ht@lgabnr@tgl@nr SN AP a8 MY iirr;HY R 24 anti body,
and a chineric antl-HMl 24 antib H%\M%ﬁ'g -2 showthat t hey are 14

_ different lots. Fid2)i5the ¥ §F8;}ﬁ’ns H gdadith GOmPT i tiheh FR of
activity r§ theaveumadn® ahadn pndatte COR oife thechRichaiin @ f efhapred uyran
anti-HM 1. 24 a\r/]m&i 22d% & %d a chineric 5 anti-HM 1. 24 antibody. Fig. 16
is a graph show™ BtARPEYan binding activity of a human nouse hybrid
anti-HM 1. 24 anti bodfheapresent invention further provides a vector

comprising any of the various DNAs mentioned above.
The present invention further provides a host cell
20 transformed with the above vector.
The present invention also provides methbds for
producing the chimeric antibody of an anti-HM 1.24
antibody comprising the steps of culturing a host cell
which was cotransformed with an expression vector
25 comprlslng DNA encoding said chimeric L chain and an
expre551on vector comprising DNA encoding said H chain,
and of recovering the desired antibody.
The present invention further provides methods for
producing the reshaped human antibody of an anti-HM 1.24
-30 antibody comprising the steps of culturing a host cell
which was cotransformed with an expressioh vector
comprising DNA encoding said reshaped human L chain and
an expression vector comprising DNA encoding said
reshaped human H chain, and of recovering the desired
35 antibody.
The present invention further provides

pharmaceutical compositions, especially therapeutic



mouse human hybrid anti-HM 1.24 antibody, and a chimeric anti-HMV 1.24

anti body. 10 Fig. 17 is a graph showi ng the antigen binding
activity of the versions a, b, ¢, and f of the H chain of a reshaped human
anti-HM 1. 24 antibody, and a chineric anti—H® % 24 anti body. Fig. 18 is a
graph showi ng the antigen binding 15 activity of the versions a and g of
the H chain of a reshaped human anti-HM 1. 24 anti body and a chineric
anti-HM 1. 24 antagentys £ox.mydlomaa comphisingi sgidhehbnediagantibbidyi o

activity of the y f hain of a 20 reshaped human
anti-HM 1. 24 antl}géo%/ an a&lgﬁi"?%'?l%ﬁgﬁ?%ﬁvl 1.24 antibody. Fig. 20 is a

graph show ng the antTherpigsenhginicentviey Hurtherverevddssh and i of the H

chain of a reShW%ﬁl -ddhgo Lt FoMhS bo@l@i’cﬁ“é'oﬁt&hh”ﬁé' &nlactive
anti-HM 1. 24 ant’j bod ‘? 21 js a rahshvvl g i:lgen blndlngﬁ
activity oP the R§ ath’é?ﬁF-} AntiRody ¢ “F‘ﬁ’- tcattEshepeaM g @
anti-HM 1. 24 antpdDgyeptittde v iy | tthendm it/ dc 2 eequbﬁdg a80set forthFig.

22 is a graph show t i nhi bi.tion act V|t eLsions h and

ot "t e ohas nb S LT AL 09, A P eSS LI Shmb S X SERE DR,

anti - HM 1.-24 antedyoidyin RAg.a3adtsive gimpredient ngy rdaehdmpedl hgmanhabtubody35

activity of the a

1 170 B S PRy hedlhde Sl A RALLRL RabeRGoORd BNGRR,

24 is a gi@ph smmdwgsaqleemuagsarseﬁ rﬂm@am|S/EQyIl@fN®he10ér3|bﬁsah k, 1,

“m n, and o of t E&@i u t ody and a
chinmeric anti- I\é}palgjﬂ ant 1ﬂ'b&:{dlyac A] %fé] is F@%&% ﬁgglﬁgw ng the

anti gen bi ndi ng RrAVidad aftherapsuEiomgent htg°1b mmhorqaof the H chain of a

reshaped human anti - i sle 24404 A% AWE aKd)i RAk engdt i - HM 1. 24 anti body.
Fig. 26 is a graph show ng the inhi b|t| on activity 1 of Dbi ndi ng;to_the

W SH cel | of the ver$ighs *h ik 2 graRh Showins 1't)“f"’“fine’-ll’*i e FC¥r agalyshsped
human ant i5HM 1d@iﬁgﬂﬁﬂéﬂhﬁﬁﬁﬂiﬁyémbmaﬂdéaxﬂminéwﬁﬁmﬁm aﬂﬁébﬁﬂﬂorEsgenaé

L2 2,00 2Ph Show g Lhe Bk 09 LU BLLL o0 SeL 1 L edeYar ol ong e Iy
chinmeric in a similar manner to that of a mouse anti-HM 1.24
antibody as compared to the control antibody.
Fig. 2 is a graph showing that, in the Cell-ELISA
20 using the WISH cell, the chimeric anti-HM 1.24 antibody
similarly to the mouse anti-HM 1.24 antibody inhibits the
binding of the biotinylated mouse anti-HM 1.24 antibody
to the WISH cells in a dose dependent manner.
Fig. 3 is a graph showing that the control human
25 . IgGl or the mouse anti-HM 1.24 antibody has no
thotoxicity whereas the chimeric anti-HM 1.24 antibody
exhibits increased cytotoxicity to the RPMI 8226 cell
with the increased ratio of E/T.
Fig. 4 is a diagramatic representation of a method
- 30 for constructing the L chain of a reshaped human anti-HM
1.24 antibody by CDR grafting in the PCR.method.
Fig. 5 is a diagramatic representation of a method
for assemblying the oligonucleotides of RVH1, RVH2, RVH3,
and RVH4 by the PCR method in the preparation of the H
35 chain of the réshaped human anti-HM 1.24 antibody.
Fig. 6 is a diagramatic representation of a method
for constructing the V region of the H chain of a human



anti-HM 1. 24 antibody. Fig. 28 is a graph show ng the antigen binding
activity of the versions a, ¢, p, and r of the Hchain of a reshaped human
anti-HM 1.24 anti body and a chineric 20 anti-HM 1.24 antibody. Fig. 29
is a graph showing that the version s of & r&shkaped human anti-HM 1. 24
anti body has an antigen binding activity equal to that of the version r of
the reshaped human anti-HM 1. 24 anti body. 25 Fig. 30 is a graph
showi ng that themewseihkybridianti-dithabedt hambibbodyi byMhe22CRnmebbdd.has a
bi nding inhibition ac it I of ¢t he Agred
human anti-HM 1. 24 anlﬁ'% Y fsqu@.d éig:},'-é;;@%tfé ‘{-ﬁﬁ %%%\nﬁ{r-igg n Bf gurr“%? g
reshaped 30 h@ﬁﬁ%ﬁ#rm{n‘zﬁ%t‘( bﬁﬂl%soénthﬂtﬁg@habnnqifng mousei ty

equal to that thtﬁn&hll’gﬁ?tfd it it 13 24 aemtmsla% Eygth§2pmi Reth8an

showi ng that a purified re ed human anti-HM 1 ant 1 body _has a b| ndi ng
i nhi bi ti on235 act i&A iq’c%at‘ﬁfat tsmWH‘%hF%FuEhanY?rﬂwq a240f the
aﬂtl body. Fut g. 33 dkain gﬂaph 1 pa tlhﬂiiellﬁ raa:na;rirmmnmwtaﬁﬂlbod lﬂés aﬁ‘:j a
chinmeric anti-H ro o e guryjyal perio

as conpared to t n]t’g%em cﬁrﬁl%c ’b‘?&tlﬁ F Eﬁ é ﬁﬁgﬁ

nyel oma cel | s- tr&nﬁmﬂﬁ#ﬂkxﬂ4nnnﬂabdﬁy -l andﬁ@p éﬁbwsthagranéyshﬁanng

t hat when cellsqﬁ¥%%?gh he peripheral blood of healthy human are used
as a effector con human 1gd@ exhibits no cytotoxicity to the
KPMMVR cel 18 and a nodsid -ark |J—SHM rraphmhdyoig dihe dnisigencakndimgt oxicity

“ whereas a rESha%QllAtmdF@'}@Hd éé!\/'ﬂun?a‘h ad}{di)gﬁx ﬁxﬂ béﬁé & rPR9

cytotoxicity to the KP ls. Fig. gra omﬁng t en cells
derived from t h&@H&h Fh& yensisey aofOﬁnédH Hy dhaidh aned *E}S%d"%ésho’ef&ecbor

cel | the controlf hyyam lgGriexH RiHaS Mhal® beciy cmifdd Yy d0atechBhbLTc
cells and a rouse antl-HNé#t24 gnti body al so has a weak cytotoxicity,

whereas a resha %4 anti body exhibits a strong
cytotoxicisy to the Aﬁld—7ﬂocdls| &) d&la@h %dvﬁrfg gﬂ@pfbia{wﬂwgaéthﬁhwe@f a

cells derived 2Q the bon ce, ar ed
effector cell tﬁgs&? “ﬂ\?ﬁaﬁ”u d@{%gh% taéghlg’ ot ﬁ§/ Vbe t‘ﬁ%r%F’RﬁVE
cells, whereas & nésmape@ oheeim amnd tHe edsiant ishody, efkhidat tls o timerigased
cytotoxicity to4ng KEMR peen comblned, and a chimeric anti-HM 1.24
antibody.
20 Fig. 11 is a graph showing the binding inhibition
activity of a reshaped human anti-HM 1.24 antibody in
which the version a of the L chain and H chain version a,
b, £, or h have been combined, and a chimeric anti-HM
1.24 antibody.
25 . . Fig. 12 is a graph showing the binding inhibition
activity of a reshaped human anti-HM 1.24 antibody in
which the version b of the L chain and the version a, b,
f, or h of the H chain have been combined, and a chlmerlc
anti-HM 1.24 antlbody
-30 Fig. 13 is a graph showing the antigen binding
activity of the versions a, b, ¢, and d of the H chain of
a reshaped human anti-HM 1.24 antibody, and a chimeric -
anti-HM 1.24 antibody.
Fig. 14 is a graph showing the antigen binding
35 activity of the versions a and e of the H chain of a
reshaped human anti-HM 1.24 antibody, and a chimeric
anti-HM 1.24 antibody. -1 and -2 show that théy are



cells with the increase in the antibody concentration.” 25 Fig. 37
is a graph showing that in a human nyel ona cell s-transplanted nouse the
serum | gG human level is increased after the administration of the control
human 1g@ as conpared to the | evel before flhe-adm ni stration, whereas the
adm ni stration of a reshaped human anti-HM 30 1.24 antibody inhibits the
increase in the serumhuman IgGlevel. Fig. 38 is a graph showing that in a
human nyel oma califfarentsgdlatis.ed nouse the administration of -a reshaped
human anti-HM 1. 24 anij o ause UHR He thend i SHEBE¥Rb
period as conpared t o'lt eqfd% ni stﬁ%@{on of trﬁé(; cont r ol ﬁﬁ%ﬁ’h IgGl. I_ZP :
I's a graph showia®fiHdly iaf Lheuvarshpnomy S, -PA78nd c&| 95- than8prhaiadot
mouse the ser umyEdhdgdd RMRIn isht Neheaseth adeibddye, aghnd Nh SEh &héLhc of
mel phal an and the contraol human | gd as conpared to the |evel before the
admi ni straPi on, &erddt ki ankiNCdY-ation of a reshaped 5 human anti - HV
1. 24 ant i'EodK i nhi bi trfﬁ_gt,hqa' §{cg @asﬁ_—dphl télfbvﬁie’lfgfﬂﬁﬂwmil‘@hllei{ﬁdiinﬁi g.h 40
is a graph showing.that in a human nyel o ells-tran t nouse the
adni ni stration ety ok EW g_?‘/&“is-%y%rﬁff aarﬂtrlb%aﬁa%gémlbo‘gyf a
prol ongati-on of rowselumans inybindal aperii-GiM ds. 240 rgpelridebdy, tdwed aalnchisérati on
of nel phal an or. _cont.r gl lQGL. Mode for-Carrying Qut the Invention
1. CbnstructiéﬁﬁgTegpéﬁgﬁbgﬁgﬁgﬁ% body (1) Coning of DNA encoding the V
region of1@ 15 Fig. 17 is a gwepde showingvithe Anfpigrn dnbindimgi body
~ Preparation of pRNA.;R 0 &l epcodi NG dder \bf e ONy A ndy e
anti-HM 1. 24 nnnocﬁbﬁé?ogﬁsﬁg%ay%rgggngyédlQ%NA'LS prepareggﬁrg%)aﬁé%ﬂbgf
recover ed hybri @oFgShsPes Aupen antiol¥ detdfo@ndidPdsr and a chimeric
guani di ne- ul t r aggriicuMuge 2aetzhed poghi.rgwin, J.M et al., Biochem stry
(1979), 18, 5294-5299), t AGPC nef hod (Chqontzynski, P. et al.. (1987),
162, 156-159), etc. %ﬁ&' l?sapﬂ§6§$eégﬁﬁﬁﬂ?t ATYAHR I ose spun
colum etr5 attachéeitiyt Bf2%bhe velteiohRBAaPand igcalif ahdlin dhminfegetared by
Pharmaci a), etc._ Furtherpore, by, using.t i, ckPr Purification Kit
( manuf act ur ed b§eﬁﬁﬁp cgg?aHRﬁ&tééhﬁb&'g§e§§E£§Qﬁ§néﬂﬁw%rébﬁgﬁﬁ%&tion
step of the totahtRNAM Br.egamatibodgnd Anplification of cDNA 30
EB&X‘ ]E gre {TESAVObt ai Ngd gl N15h§ saRoYe BRNEHARI A L ERAAN AP i AF K ¢ SHED
activity of the versions a and g of the H chain of a
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20 reshaped human anti-HM 1.24 antibody and a chimeric
anti-HM 1.24 antibody.
Fig. 20 is a graph showing the antigen binding
activity of the versions h and i of the H chain of a
reshaped human anti-HM 1.24 antibody and a chimeric

25 anti-HM 1.24 antibody.

Fig. 21 is a graph showing the antigen binding
activity of the versions f, h, and j of the H chain of a
reshaped human anti-HM 1.24 antibody and a chimeric
anti-HM 1.24 antibody.

-30 Fig. 22 is a graph showing the binding inhibition
activity of the versions h and i of the H chain of a
reshaped human anti-HM 1.24 antibody and a chimeric
anti-HM 1224'antibody.

Fig. 23 is a graph showing the binding inhibition

35 activity of the versions £, h, and j of the H chain of a

" reshaped human anti-HM 1.24 antibody and a chimeric
anti-HM 1.24 antibody. '



regions of an L chain and an H chain is synthesized using a reverse _
transcri ptase. The cDNA of the V region of the L chain is synthesized using
the AWMV Reverse 35 Transcriptase First-Strand cDNA Synthesis Kit. For
the anmplification of the synthesized cDNA -aps appropriate priner that
hybridi zes with the | eader sequence and the C -~ - 18 - region of the

anti body gene (for exanple, the MKV priner having the base sequences
represented by the SE®igD B@® i8%at graph shdwiing MKe artimerhddimdindie base

sequence represe t 0}.. e

synt hesi s and arr%f:?fdtivgé?’i gg gFQt Jﬁgr%lgﬁﬁéo%’t %é \Jl'r é“gi it oafndar? I?fc:%‘en Han
be carried out bghRER pforyreshspedhhunancastiofM By 2dh@rditRAGE and lod
(Frohman, M A eEh?heriErQﬁtibﬁk|1.éﬁaﬁnt§ﬁbdyUSA’ 85, 8998-9002, 1988,

Bel yavsky, A. et al., Nucleic Acids Res. 10 = 17, 2919-2932, 1989) using
the 5 -Anpl3 FI NDER RREB-kPP (e angreph. shewing theegatdmemdissiag

synthesi zed as aBeygvitheofBhe TebBEBnANGHOR,I ,! a9 @ ofARhedH &HYINRIE
r

for anplification of {he egion of the H¢hain, .a priner that . .

oecr T el | hy bR Seshapes: hfhe ARERoHN S - 20 BPEiBOSrSRad B KBimeRicnd
the constant regaABi¢BM Legioant@bodynouse H chain (for exanple, the MHC2a
primer having the basg.seqyence represented by SEQ I D .42) can he ysed.
Purification of DNA aﬁﬂgfhggdéfe? ﬁﬁ?ﬁoﬁgﬁﬁlxg effe' 2nhtbition ﬁﬁtﬁﬂﬁiybase
sequence tlter eof oAnbagdingetgethel BISHophdlesfsthe wemsdionsd gn k,hd PGR

» product using a kno t hed XGi t esi 3 IS
recovered and puﬁff%ﬁgnghg?e¥b§n$ gh?%ﬁ ?g gh%%gﬁgggpggmﬁgggggéﬁ or 25

DNA. DNA can be putibody amiing ehiwenbecantikHM 1fdh exnddpiodly .GENECLEAN | |

Bl O101). A known vect [ (for,e e : u Is Pl 3 3 be -
used to retain DNA trgi%eDﬁ%z.igoa éfjgﬁh shBHQxS ehe '%%%Bé@gvé' %ﬁlﬁ)lécﬁ?}} he
above DNA vect or2@k&vityaPEdthti vgraiRAswA . | NgaPi oANKi @ Phatlieadt Ghadppf
Takara Shuz0) t0aObéshapéd ReRARNI AADL-NRCLOR4 31€iDbUY BRd BeehThiaiant
vector is then int%od!g@efl ﬁgto 1_Eschgrl chia coli JMLO9, after which
ampicillin resistant” 2%0fBhiRe% e sel ected and a vector DNA is
prepared based on a khbgwn 2&tisda(drafhanbhowkngetheal antilehebinaing oni ng",

Col'd Spring Fbrb8£t£998§a$9r¥h£W5§§si&§§9;; c, p, and r of the H chain of
' a reshaped-human anti-HM 1.24 antibody and a chimeric
20 anti-HM 1.24 antibody.
Fig. 29 is a graph showing that the version s of a

reshaped human anti-HM 1.24 antibody has an antigen -
binding activity equal to that of the version r of the
reshaped human anti-HM 1.24 antibody.

25 ) Fig. 30 is a graph showing that the version s of a
reshaped human anti-HM 1.24 antibody has a binding
inhibition activity equal to that of the version r of the
reshaped human anti-HM 1.24 antibody. -

Fig. 31 is a graph showing that a purified reshaped
- 30 human anti-HM 1.24 antibody has an antigen binding
activity equal to that of a chimeric anti-HM 1.24
antibody. i
Fig. 32 is a graph showing that a purified reshaped
human anti-HM 1.24 antibody has a binding inhibition

35 activity equal to that of a chimeric anti-HM 1.24
antibody.

Fig. 33 is a graph showing that the administration



- 19 - After digesting the above vector DNA with restriction enzynmes, the .
base sequence of the desired DNA is determ ned by a known nethod (for
exanpl e, the dideoxy nethod) (J. Sanbrook, et al., "Ml ecular C oning",
Cold 5 Spring Harbor Laboratory Press, -1989)» I n accordance with the-
present invention, an automatic sequenci ng system (DNA Sequencer 373A;
manuf actured by ABI Co. Ltd.) can be used. Conplenentarity Determ ning

Regi on 10 of a chimeric TmtiriMgl o2d oinbhbefly haenseddprhéougasgoon of
an L chain form | QeR, RF o | | Oygr : Act: e
simlar properticgf;.a%us, e&%oﬁ%%ﬁ Srg.:f:rrtlz,‘%érl Q?eg(lgoﬁéé( ég{nﬁﬁgg'&g‘éggéﬁ

| i gated by threcchythe centrrl humannEgGl &n 2 chwnaRemYalrRg 15

determ ni ng regicys 4-GRMsplldeedimusei d sequences of FRs have been
relatively well conseryved ereas variation js extremne hi amgng .t h
ami no aci d3sequences of9 COR® r’e@i%r%r?%b%'f‘?wﬁ‘%tlé?ta‘f'{.‘gn"%ggﬁéggﬁgbf’eg
Protei ns of | mui¥dmailealpdrighieasdl  bldodapt . hddebthy Rofahusaes dbed as a

Servi ces, 1983). n ortians_.of the above four_ FRs take the [err]-sheet
structure vvith) aegges%tr rtcﬁf‘;t][(i ﬁneeé:‘ifﬁ%obfo}?‘m‘?rbo%%&d%l%gsshﬂeti mes form
part of the [errdyteeticttwdiarthe KEMNhressl BORsndre metsenadti+-HMi takhity
in 25 cl ose 4,1 | one a r ' I ndi Lhte
with three CDRspa{(’)r%%SI%Be&%aalwrgl&ngha{r’gegé} %%ggacs@gé%gn)?#%ie& ‘?ﬁ%{:gggt %eg‘g%nﬂﬁgagci d
sequence &0 t he humdmEre -6 on 2f antihedy exhibdtd . @4stnonpody is fitted
~to the data base, Edl&cai@f]?ccfﬂ‘cﬂlfé QI&’MM% ces of antibodi es prepared

by Kabat et al. (" §equ_ence of Proteins o mmunol ogi cal Interest”, US Dept.
Hegl th and Human Ser Biges 351983)a iardnly showinie Howb| Wasn aeellifedesived -

find CDR regi onsfrdm? h Hed elrf iHd vl Qflc%ﬂ)r&fs%iélﬂﬁ/}%@t]%xﬁaﬁoéré 35ed as a
chimeric anti body Once a DNA'fragnment encaqdi ng the regions of the nouse L
chain and H chaifffCtemGRded o Qagagol humaiy 19Ghie¥aHyLts RPoned, a

chineric agti- Héykotbartiitiod adie dempbiaiced Hyatd Nkingusdesrt PoNEe1 V24
oot ons 10, 2 CNASISRd M 0P S el Skl B T 2oL pod ang Lnan
y expressing t 0 n3t §%a
chi meri c anti bodymaonantiesiM iInkidngritidbady sexHidaides & egteomwe and
cytotoxicity to the ARH-77 cells. .
Fig. 36 is a graph showing that when cells derived
20 from the bone marrow of SCID mice are used as a effector
cell the control human IgGl exhibits no cytotoxicity to
the KPMM2 cells, whereas a reshaped human anti-HM 1.24
antibody exhibits an increased cytotoxicity to the XPMM2
cells with the increase in the antibody concentration.
'ii' 25 , Fig. 37 is a graph showing that in a human myeloma
éells-transplanted mouse the serum IgG human level is
increased after the administration of the control human
IgGl as compared to the level before the administration,
whereas the administration of a reshaped human anti-HM
-30 .1.24 antibody inhibits the increase in the serum human
IgG level. ' .

Fig. 38 is a graph showing that in a human myeloma .
cells-trahspianted mouse the administration of a reshaped
human anti-HM 1.24 antibody causes prolongation of the

35 survival'period as compared to the administration of the
control human IgGl.

Fig. 39 is a graph showing that in a human myeloma



the V regi on sequence present in the cloned cDNA to a sequence encodi ng the
C region of a human anti body already present in an expression vector for
manmal i an 10 cells. Alternatively it conprises linking the nouse |eader
sequence and the V region sequence present-iX7the cloned cDNA to a sequence
encoding the C region of a human antibody, which is then linked to an
expression vector for mammalian cells. 15 . The C region
of a human anti b68yleéahrpasphantedegpvaeocthgngerushiiumaandathd e®aledison of

any L chain. Theiﬁcﬁé&s@& E?EékOEﬁQ aﬁﬁin?é@gakgonC%k1m@ﬂ%ha@ﬁ% dﬂa.qxé%r

a human H chai n, C&err an chai n.
production of a Eﬂpﬁﬁ ichﬁﬂ?PbBE91tﬂ5 RPﬁ8§rB¢ §?pF@§sﬁ@Ne@e@F€9§%mﬁ?e

constructed: t headmmaer@xpﬁﬁ$swn@réagt Qhecéﬂﬂﬁ.hi'slﬁﬂ'a@%ne%(fo@ﬂ

regi on of nousg L chalg ; g Cre # a ﬁ g chaln under th
control of “an exphBa%; 3ncis t ?yaPEg B8AY sHBAL §t§5t e gRgrease in the
enhancer/pronDtesesgmthumaanﬂgﬂnle«@1e35|on vect or conprising DNA encodi ng

the V region of a nou H ¢cha n |on a huna H_chai n . under
the control of an expfg SI%Q #%g%lgf 6 723 ﬂgsﬁgﬁtaéntﬁe uman ‘myeloma
enhancer/pronDte¢ebystnan$mbsEQQ@nn¢v$euthagadmesesﬁﬁatloaxpﬁeasmeshaped

vectors a host CghhafgUght ASHR Wﬂl‘%héﬂb&&{;'céﬁs&gt {)Q‘Bigﬂg%(}.onag(} tt'ﬂ%

transformed cells are cultured in vitro or“in viv ce a chi
anti body @Qor ex%%%YéVaMVPQMAQ®9@8)Comwaee@at@vbh9 admmneﬁcadtmgnthé nnuse

*35 | eader Se%%am SPoce I SOhOR O Rk ERELD and the C region of a

human L chai n and encodi ng_the nmouse | eader_Sequence and the V region
of an H chain and thé'@de for Harrying fubfthe nImeantienai n present in the

cl oned cDNA are |ntroﬂuceobcbrm@:@ctsicml@feaspéﬁﬁxﬁéﬁﬂcvsﬁtgboe§ee

I nternational Application bl i | WO 94- 11523 nd_a host cell is
transfornmed using said vec{ih éih?%?g of rNR fRRGRALR sFﬁ?thﬁﬁﬁleﬂlpéréd

invitro @ in vivo to produce nidieselesitdiehi n24 i foastlbndy. aAtibody

Construction of a chinmeric Hc £é1,An expr essi ector for the H chain of
the chinmeric antibody can be o ng 10 cDNA encodi ng
the V region of a mouse H chmlinrnnﬂew1tqunlmmeeﬂNAeapcedsngnthecVor

contain ng, genofdy i & £ MNADCAH NGk . £1 (RO 8hal "t BBALY Cho?

human antlbody gron of an chai'n t ere can
exanpl e, q;:;ot@ygmporlsqprepared from a recovered hybridoma using a

20 known method such as a guanidine-ultracentrifuge method
(Chirgwin, J.M. et al., Biochemistry (1979), 18,
5294-5299), the AGPC method (Chomczynski, P. et al.
(1987), 162, 156-159), etc. and mRNA is prepared using
the 0ligo(dT)-cellulose spun column etc. attached with

25 the mRNA Purification Kit (manufactured by Pharmacia),
etc. Furthermore, by using the QuickPrep mRNA
Purification Kit (manufactured by Pharmacia) mRNA can be
prepared without the extraction step of the total RNA.

Preparation and Amplification of cDNA
-30 From the mRNA obtained in the
above-mentioned Preparation of mRNA, each‘cDNA_for'the v
regions of an L chain and an H chain is synthesized using
a reverse transcriptase. The cDNA of the V region of the
L chain is synthesized using the AMV Reverse

35 Transcriptase First-Strand cDNA Synthesis Kit. For the
amplification of the synthesized cDNA, an appropriate
primer that hybridizes with the leader sequence and the C



15 Construction of an expression vector for a chinmeric H
chain containing Cyl genom c DNA As an expression vector having genom c DNA
for Cyl as the Cregion of an H chain, there can be used, 20 for exanple
HFE- PWMh-gyl (I nternational Application PublilBatdi on No. WD-92/19759) or
DHFR-[err] E-RVh-PM f (I nternational Application Publication No. WO

92/ 19759). In order to insert cDNA encoding the V region of a nouse H chain
into these expreeegim atttdre ambibody gens| efpnsexamplenctBenifiVhprimer

i ntroduced usi NthdNenPFhdraidusl. s st st tabtEs &RE8d SEHIUERE C§E6ARDPRO

i ntroduced by the PCR method using a PCR prinmer designed to have a
recognition sequehdd® fdtr 20t MKG R imex | kav Brg yhRe Jpaspesequengeand a
Kozak consensus wmfspeswmecdd i tielgeq Hb Nobef@ye the start codon, and a
PCR priner _desi gned to have at&(the 3 t_ggeol a rec(ggni ti’ﬁ&sequence fo;1 a
suitable r@striction enzyme andif SHIMTLHGHANL TP AH19R; 4f fhe
transcript of gesDNA ofDivhe IV prexpia Yo S @ENn dbkchalbecantbancafiifed3but by

The cDNA thus c r encodi t he V r.egi on .of nous hai p. i
treated .with su%l@cotrlg}sﬁerl €t of éﬁﬁ?e%gtl%ﬁg)er?%d&'%t Te%‘g&ﬁ fethod
above- nenti oned (Frohmh - Mpr edsiadn vdéataw. Natdl a Adader$ciH USA, 85,
chai n- expressi orggeaLt 0 icS| e Gans t '
Construction of rBan exﬁroez(s:'s%g@e%&%%os%’h%ﬁ%ﬁi her ci#%h%?jﬁdg Res.

An expresifon véctor2 1493 4 /hd JAMA usFingy Ithes T hehmed ¥ I NPERFRAHGE Heghai n

* may be constructeq,oarEcH) .OWino HHES .5 i Jerfkfib & HONSINAI Gtk Bs PEERAEE NY
MRNA froma CHO cell in which the expression vector, K DHFR-[err] E- Rvh- PM f

(International ARCoattifeh AR FANDER Amchong.s \id aptad75nd e odli ng
genomi ¢ DNA of Hiaméd eiromangf] itfiea igmidtr athed mw@gﬁﬁe%fkﬂh@rﬁi@ﬁghfnd

the C [ | of .the H [ f.ah ti.bod N.. Takahashi, et
Col | 20, 671 678, PRI ERRY AP Eetan HIRAIGH Fer1 VBt (FoCRRSHEF onai

Appl i catibh Publprdaieiro SEQ IMONDE 77)92nO1) cenmadinty xgspioon c(ENA of . the
V region of the i\n of a humanized PML anti bod nd the 1on_pof the
[err] chain of é:lé %%%ﬂ éﬁt o8&y =E %’ﬁ&i lﬁla\fgnatfeeeﬁ{ a]?eeg’r ar]'éed;gﬂi%i?@nﬁm

conprising the Yavdgigothef balse Hegmaing eofrepreseurtead 2ad 8@ XEntNdbody2 and
the C region Oyl ¢f pkhgsHg20 chain of the human antibody by the RT-PCR

met hod, and; ligating to a suitable expression vector for animal cells
using suitable restriction enzeiEidiicadion of DNA and the determination
20 of the base seguence thereof -

An agarose gel electrophoresis is
conducted on the PCR product using a known method to
excise the desired DNA fragment, and DNA is recovered and
purified therefrom, which is then ligated to a vector

25 DNA. _

DNA can be purified using a commercial kit
(for example, GENECLEAN II; BIOl0l1). A known vector DNA
(for example, pUC19, Bluescript, etc.) can be used to
retain DNA fragments. _

-30 The above DNA and the above DNA vector are
ligated using a known ligation kit (manuféctured by
Takara Shuzo) to obtain a recombinant vector. The
obtained recombinant vector is then introduced into
Escherichia coli JM109, after which ampicillin resistant

35 colonies are selected and a vector DNA is prepared based
on a known method (J. Sambrook, et al., "Molecular
Cloning®, Cold Spring Harbor Laboratory Press, 1989).



In order to directly Iigate cDNA encoding the V region of a nouse H chain
to cDNA containing the C 25 region Cyl of the H chain of a human

anti body, suitable base sequences can be introduced by the PCR nethod. For
exanpl e, these suitabl e base sequences car @ i-ntroduced by the PCR net hod
using a PCR prinmer designed to have a recognition sequence for a suitable
restriction enzyne at 30 the 5 -end and a Kozak consensus sequence

i mredi at el y bef xtarhaliggesttingpdire abuve VEREQY i PiiR Wéthgredstrichaon a
recognition seq r i I | Gt 4 e 0k odi r ect

| i gation of the egéls_g'n %ﬁ%o%%n%jﬁgél%ft Oﬁén%élggﬁ%& gg‘& is.

An expressi on vel@t@rigirdiby iy kpewnmethortr { £0F exarpleanthe dbdsPxYct ed

by treating the (lihdhugy CamiBrEdied & o] ,ng"ﬁdi'Feéblé‘ﬁl_@Doﬂin@"EDgégdH

chain - 23 - wth a suitable restriction enzyne Ilgatln% to the

above- ment Poned TNAT HAZRIF IphretOTe T oy 1821 he 1 cRSFRTIaRGS

i;lserti ng to anveww];etsﬁé qsremtmrir?m{tmpqasla@mm%ﬁ.séquencing

2 Construction of t ain of a jeric antibo n_e essi o

vector for the SY¥HA™ @?“I?a%ﬂ%’é}ﬁ%f aﬁﬂﬁﬂﬁ% %gu %?Q?%eéggyé?i' nEFﬁlg)

cDNA encodi ng t hemarV beegiswd.0of a nouse L chain to genom c DNA 10 or cDNA

encodi ng the C region of the Lc‘co iréofm_'e}:t gy -rpoﬁji'n aﬁg iggn .
'E%Uﬂ#%%—{‘m—%—r‘e%ﬂm of a

introducing it into a suitable : n L
chain thei@ can be nentioned, flive ékamygiomn & cdmith chain|[a2nd]thaavn. .

“ Construction of exDr ' : : indi .1the Kechain
of a cDNA chi mr%%rﬁn%rfn& or el(rH tf(c)&r(%n]aﬁqst rau%t_:il%%n e}:>)<'wbrrl e%%?o?]légétg?

cont ai ni ng cDNAWH&dWiaverdd P hagitress havwp isianil ah pFrOrPerit i8pt e BhYE,

sequences can beddi IFAUGRE: UsddMbwdi& Fi@%i@’@%}{f(ﬁa@)@é@ﬂieliéﬁ@éé_ by
sui tabl e base sequences can 20 be i ntroduced by the PCR nethod using a
PCR primer desi gt?ftr&q SVRSFY aF Gy e g i Sre dudhe TR LSRR EHFE

restricti 0 enzyjer el i nf0 el i0NRS §ITDRS )S.e0 U eardind heec £ - seguennds aoPCR
prinmer desi gnedftﬁ% ave a rec%%rli tti.on 38 uelrlcre for a suitable restrlc%i.on
enzyne at the 3*End@vss Peen atively wellpGonseaved, Wiereidn’oftaththan
L chain for [|inkisngxtaxrenedy hrieg @moofg eheuseino dwmid segudrcesnst r ODRed

from for exanpl EE- PM_K - ( I nt.ernatiq Aopld cad i LCcAki on
No. WD 92/ 19759)r%cd§n%tne§ iﬁr%é’%ig%én%'?hid %t\trA.arlA'rf e%ér%ssu & ‘\?}fec%?g%‘g’lr‘ét % K 30
chain of the L dmmumcdiogdicelNAndienesiti'c 4% ilemty. digaleh and Human

20 Services, 1983).

Many portions of the above four FRs take
the B-sheet structure with a result that three CDRs form
loops. CDRs'may sometimes form part of the B-sheet
structure. The three CDRs are retained sterically in

25 close proximity with one another and form an antigen
binding site with three CDRs of the pairing region.

Based on these facts, the amino acid
sequence of the variable region of a mouse anti-HM 1.24
antibody is fitted to the data base of the amino acid

-30 sequences of antibodies prepared by Kabat et al.
("Sequence of Proteins of Immunological Ihterest", us
Dept. Health and Human Services, 1983) to investigate
homology and thereby to find CDR regions.
(2) Construction of expression vectors for a
35 chimeric antibody
Once a DNA fragment encoding the V regions

of the mouse. L chain and H chain of a mouse monoclonal



constructed by introducing recognition sequences of suitable restriction
enzynes at the 5 -end or 3'-end of DNA encoding the [err] chain C region of
L chain by the PCR nethod, ligating the thus constructed V region of the 35
mouse L chain to the K chain C region of L-cdgis, and then inserting into
an expression vector such as pCOSlI or pCHOL. - 24 - 2. Construction of
a reshaped human anti body (1) Designing of the V region of a reshaped human
anti-HM 1. 24 antabbibotly dsdelonedgoasthimericr anhtdpent huaana&tlbdmyndhady

o {18 Rl oBefipHag BN PEhRIAL BRBEBOMKIIESWERRIOLA 181 o i "

antibody, it is de5|ra ere rmloy St\eelt th

t he nouse nonocl @A@Pdingi bbeycangtant Fﬁggﬁnthé AuburaanentdpdyTlems thiem V
regions of the Lpg h@ﬁﬁrggglﬁgetﬁgﬁhaln of the 10 nouse anti-HM 1. 24

ant i body are conpared to the V regions of all known antibodi es of which_
structures>have been el uci dat ed® g%?hﬁ rREhefoferncPREETBSRRNITRe Chimegiion

of the L chain Oinﬂlﬁﬁﬂfecﬁﬁprlkﬁﬁ112ﬂk§ﬁ§|EHQYmbﬁséniéaabE‘Eé@ubﬁcbh%nd
consensus 15 u§nce of the subgrou the L chain

regio
of a human anti b n\/\f"r"ﬁuﬁn %nBE‘Bﬁ?ngf 1861"2% ng ecgfqﬁeltohénd it
shows a honol ogysem@uéﬁc@%nﬁ&dﬁﬁ/g the tBlréﬁ’amtbeSGmmbjﬁthtlbbdyl-lSGl I,
respectively. 20, on of %

h b
anti-HM 1.24 ant] od??yw%e%s%%ﬁpé?e to ?%égg;regl H-8F ?Rg Eagﬁgﬁﬁagf
known humdf ant i¢@tles, Ahbesnathvedyofy obmp7iseswilihkihg VYheemoboseof the
L chain of the huoBh. AN u h [ t he
L 25 chai n of the:ﬁuné%Qantlbd%dogﬁ%her %@ &R Bﬁéugﬁ ck Sf%ééﬁg 9%aglﬁsed
as‘the starting FAenreqd eﬁDﬁ%rthﬁlsﬁ!Wﬁl@ﬁ %ﬂlc@@eng’ thei 6nregloneolﬁ ehai n of

the teshaped hurgmantdntibda dadl AULROLY - tNEA L OMkBaOtol BR dxpedi@lofl the

L chain 30 of the resha ed hupen anti-HM 1.24 anti body esigned. In
this version,trﬁ?Q#@¥ﬁ ??mﬁ#ﬂﬂﬁ%#%ﬂn?%%h% was made |dent|cal with the

REI -based15R present in the reshepead Fegpen GWPATIhkh aght PBdYy (888 be
Ri echmann, . et .al hbture(%ﬁz 21-25, (1988), the FR contalned in

version a 35 e (hFSETWiTh Y t}Flec}LaJc’P\a"i‘ ofhg ¢ eERgHen RbnaRYPM 1
anti body descri dthim. | Miesrwmtcamdbe Apntt Dadedn Fobl éxampde, Noy1Wy2,

92-19759), and té%,”%%yqj%f'\’aas men H chain, or CA or Ck of an L
. chain.

20 ‘For production of- a chimeric antibody two
kinds of expression vectors are constructed: they are an
expression vector comprising DNA encoding the V region of
a mouse L chain and the C region of a human L chain under
the control of an expression regulatory region such as

25 the enhancer/promoter system, and an expression vector
¢omprising DNA encoding the V region of a mouse H chain
and the C region of a human H chain under the control of
an expression regulatory region such as the
enhancer/promoter system. Subsequently, using these

- 30 expression vectors a host cell such as a mammalian cell
is cotransformed, and the transformed celis are cultured
in vitro or in vivo to produce a chimeric antibody (for |
example, WO 91-16928).

Alternatively, DNA encoding the mouse

35 leader sequence and the V region of an L chain and the C
region of a human L chain and DNA encdding the mouse
leader sequence and the V region of an H chain and the C



- 25 - identical with the CORin the V region of the L chain of the nouse
anti-HM 1. 24 anti body. The V region of the H chain of a nouse anti-HM 1. 24
antibody is nost simlar to the consensus 5 sequence of the V region of
the H chain of a human anti body (HSA) w th 21 henol ogy of 54.7% On the

ot her hand, it shows a honol ogy of 34.6% and 48.1% with HSG | and HSA I I,
respectively. When the V region of the H chain of a nouse anti-HM 1. 24

anti body is conpaegdonoofhe homan ¥ cbgionpoesend Hncldien cdforiatwDNAIREre
“anti bodi es, FR1 e;ppst as e t H chai n of

t he human anti bo%H Egau&%ﬁe 6 b%é% EQP&QEeY\?[h we%%r?@;f(&%ﬁurmn H
chai n (Rechavi , Gptetnatlonpioepp&bsatlneaaubsepatwgn M@0, WB534859)523)i,t h a

honol ogy of 67.3%d18 host cell is tr fEBﬁéafagg ke iRvcddie hﬁ?@'
anti body HG3 was used_as the starti ngg?rgt erial for ncgi)nstlr uct |con of the V

region of the H tRanrAfeFmad, Befikpad RDRBNCHAERIEM in2Xifmo BEdn MdWey &o

since the anm no pgbdu6equracaesiraq chlﬁaﬁlERénQ&bbag hunan anti body HG3
has not been descri bed, the an1£? aCég seguence of the FR4 of the hunman
anti body JH6 (Ravetch, J.V. et PEtryotigpaofgd) chpgerdfofk Chigdn

hi ghest honol ogy with the FR4 of a nansexppéssibhlveétamt Ifbﬁtd‘,th‘éaﬁ ¢$Hed nas

FR4. The FR4 of d FR4 of
the H cﬁaln o? a&ﬁgﬁggsghps-iﬁﬁﬁ %glbo ?EL§§ CLSB?ggﬁg§ gXel 98“§&P% I'n
the first Ifersi opDN¥AENCORiNgrelye ol neégite 6if chainoueé H chahapédtbupmn
“anti-HM 1.24 antj f%@eté%§¥§s¥f5§ Qéﬁﬁofdﬁgﬁfg§hlﬂgtpghgﬁgg NAO oER3

of the 30 huma |bo except e amn s af posi 't °6n 30
in the human F¢HFQN@ ?R%9@+%& the|G regiomnah Fie Heehaindefi dehumeal with

the amino acids sitibeaypuse andic Hedicd @fltaxboriycham %HerDBaHﬁBe”ade
identical with the CDRln the V region of the H chain of a npuse

anti-HM 1. 24 ant®gfpened, _top examylernfzy i uckYdn 673+ her\Cirégi on of the L

chain of asreshaped hunman anti (Hbﬁéﬁtﬁ\ﬂc@mﬁb@ﬂYaﬂ-h@x%réQ&‘LBnO{reétbﬁsIf@EeQ
human anti-HM 5 : qr |ng|n
PCR nmet hod. The nethod is schers y gL QLI 6 e

are used for construction of alnﬂshaped

wn o

As an expression vector having genomic DNA
for Cyl as the C region of ‘an H chain, there can be used,
20 for example HFE-PMh-gyl (International Application
Publication No. WO 92/19759) or DHFR-AE-RVh-PM1f
(International Application Publication No. WO 92/19759).
In order to insert cDNA encoding the V
region of a mouse H chain into these expression vectors,
‘25 suitable base sequences may be introduced using the PCR
method. These suitable base sequences can be introduced
by the-PCR method using a PCR primer designed to have a
recognition sequence for a suitable restriction enzyme at
the 5’-end and a Kozak consensus sequence immediately
-30 before the start codon, and a PCR primer designed to have
at the 3'-end a recognition sequence for a suitable
restriction enzyme and a splice donor site where a
primary transcript of genomic DNA is properly spliced to
become an mRNA.
35 The cDNA thus constructed encoding the V
region of a mouse H chain is treated with suitable

restriction enzymes, inserted into the above-mentioned



human anti-HM 1. 24 anti bady (version a) having the FR derived fromthe
human anti body REI. The external 10 primers A (SEQ ID NO 47) and H (SEQ
I D NO- 48) are designed to hybridize with the DNA sequence of the HEF
expression vector HEF-VL-gK. The CDR graft4m priners LIS (SEQ ID NO 49),
L2S (SEQ ID NO 50), and L3S (SEQ ID NO 51) have a 15 sense DNA
sequence. The CDR grafting primers LIA (SEQ ID NO 52), L2A (SEQ I D NO
53), and L3A (SExpiesbioniyediter, aandndi shimerbNAHsshadnecexpeass bavi ng a

conpl ement ary DN&@@&S% : b t h pl\bfg\es the 5' -end
of the priners LIS L2S, a %293%8 %’3 @.}%egﬁécgfve y Elgkr‘\lgltaﬁﬁc?'hdst stage of
PCR, the four reactions- A-L1A : ’ Sox d

and each PCR product purities. dhe élgw,g gﬁﬁngfp_gugt éhg_rlgm t he f| rst PCR are
allowed to asserrbl e wth 25 one another by therr own conplenentarity

(see WD 92519759). Then, the ex‘b‘érwrﬁ$h%§*s"%cﬁﬁﬁ FIaHP-égaHBEdCPHAaﬁ'ﬁI ify
the full-length &E\Cﬂ@é n@th@gJ\bﬂie@fOé‘nolfI énslh ﬁafu Beot:oaswab@aadas
human anti-HMl tlbo t he, seconc&é % {_1 J;\ﬁ ve-nmenti on

the 30 . plasni S (SBCIMt RE nSP I hEIC R XaPFSHaFEIBﬁ E‘gpf\on
No. WO 95- 14041)fmmomllmg)tdfmn/eimmmcahothéhexpﬁ:esgion oéctbe L chain of a

reshaped huren QP 00 HAGYe DAL R 1S REp 06 R0RX BRL1SELYRE. PR

can be enpl oyed as a stage of
PCR, tenpl@te DN arftP bl T5%) i engeding egemsenic PORAppEdbbesVAregAon205

» bp), LIS-L2A(98 ?CYhaJ.IFFBf A‘%’ﬁlf&%éé‘é%ﬁp)aﬁl@ Sahla (LR Pp)a'e?!i.gn

purified using 1 t1ng polnt agarose ge re assenb

second PCR In tCWs,l é—éfc&rﬂﬁ Ftrehair phra aer%}h@dh (Nt Pakahaghéacht

external priner {3A 5cel12nNh "i)s'ﬁi—%'}?edwé’zfl@n@ptl%mei pREEE b feEtbing
fromthe second PCR.is purified usin 5%]ow neltin fOI nt  agar ose_ gel,

di gested wi th BanHi~RhHE# I-ﬁmqqnata’rﬂi‘%he”‘m%%‘%b‘h%n? koatssbalNAed™ar e

clhoned intg the slﬂihms éi'iﬁfb"d BSRy %n@@i@rnﬁﬁ%ﬁl]gtm& v A g@ndefefﬁénr,ng

t he DNA sequence,, t.he contaln ra avin

correct amno adiitfide g}"d‘faqlrfee 2112% JOI?D%?\ gcﬁﬁ‘?n o’Feﬁg?’ésﬂngHe

human anti - HM 1x24&anin kofdya \iasndreraredi Bowy [ asita th H%Maeﬂl-lﬁhg&grihed-

am no acid 15 36AENeHBN Ll 3% BRSPS of NSe Ve hE % Bnint BE 1
the humanized PM1 antibody and the C region Cyl of the H

20 chain of the human antibody by the RT-PCR method, and;

ligating to a suitable expression vector for animal cells

using suitable restriction enzyme sites.
In orxder to directly ligate cDNA encoding _

the V region of a mouse H chain to cDNA containing the C

25 region Cyl of the H chain of a human antibody, suitable
base sequences can be introduced by the PCR method. For
example, these suitable base sequences can be introduced
by the PCR method using a PCR primer designed to have a
recognition sequence for a suitable restriction enzyme at

-30 the 5'-end and a Kozak consensus sequence immediately
before the start codon, and a PCR prlmer de51gned to have
a recognition sequence for a suitable restriction enzyme;'
used for direct ligation of the C region Cyl of an H
chain at the 3’-end.

35 An expression vector containing a cDNA
chimeric H chain can be constructed by treating the cDNA

thus constructed encoding the V region of a mouse H chain



chain contained in this plasm d HEF- RVLa- AHM gK are shown in SEQ ID NO 9.
The version b of the V region of the L chain of a reshaped human anti - HM
1.24 anti body can be 20 constructed by nutagenesis using PCR.  Mitagen
prinmers FTY-1 (SEQ ID NGO 55) and FTY-2 (SEQ3IB NO 56) are so designed as
to mutate phenyl al anine at position 71 to tyrosine. After the above priners
are anplified 25 using the plasm d HEF- RVLa- AHM gK as a tenplate, the
final product igvigyidisatitabldelixpretyigtinn emeyMe, ahdigatingl £o the DNA
fragnents obt ai X i : i, O - V- t
bt ai m Pl asi o O R AR i s Con B B0 00 HE5L0 FHT B fsof
sequence of the ohaidyi ENDILRAFATPRh LN TORIPFRISLANt HPStprasuFh as

HEF- RVLb- AHMW gKﬂ@,lsmlvadgols,EQ ID NO 10. (3) Construction of the V
region of the Hchain of a reshaped human antj-HM 1. 24 anti bod - 28 -
3-1. ConstPuction of versions &to EUSHHEEARFPHNLR? {*'h%hﬂl%h‘afnaof a
reshaped human anti-HM 1.24 anti bodyHiWeeie whtigbéde V region of the H
chain of a 5 reshaped human anti-HM 1.24 anti body can pe dggi ggedhas
follows. By linking the DNA sequenc¥ SHERFHY The’ FRECL 18- 3°BF hE"RAdfan
anti body HG3 ancf lee dfidnefid Fenthilbady amey Bozlyobt#inedtibyp DiNAkierqueDER

encodi ng the CDR_of f{. eqi f I sg.apti-HM 1_24
anti body, 10 eélcgolﬂtﬁt}leq \eér%et ﬁ} %ﬁeor{igﬁ rllégq{kﬂ'\eg%/oé e(gllj%r%\]o OtQ%}llo-{“éﬁaPﬁAof a
reshaped bh@man ant icDM¥A Brzddimg iy resedieoniest grieel. L Thieaint d€ &l ndhah
“recognition sit QLAIGLONSRD %teﬁ(&ﬁj t [, Ltion
sitel/splice dong{rnl%sequé’%ce, r}g%éf:?i vel y, (gl?gb a?fac ed ?og'(t&%g%%end 15

and the 3'-end &XPUSSSiONA ve&SFfehce Ao e tG 2RI N i 9Bt i brclkainheheps
expressi on vect @an Hae rddiA iTARUEN TR GRS anad disa th vodesd A néRafgur

ol i gonucl eoti des. Subsequently, oligonucleotigdes which pofentially hinder
the assenbly of these 20 ol i%éﬁ%—géé i uA X
anal.ysis i®r the secondary str utielunie chiic sefjuenam@ athiferi®u chain-

ol i gonucl eoti des RVHL to RVH4 aIreos% fq:rt h,in tSE(%,CI D NG, 5]_Zeto. 60. Thgse
ol i gonucl eoti des have a | ength TR FAUAPBades and 5P 795510
26 bp overl appi egntedginimg cA@ngndoeliglg ddreud ewtgides, o R\Ang8ES) 1 e INIin 58)
and RVH4 (SEQ Irs)uitable base sequences can be introduced using the PCR

method. For example, these suitable base sequences can
20 be introduced by the PCR method using a PCR primer
designed to have a recognition sequence for a suitable
restriction enzyme and a Kozak consensus sequence at the
5’-end, and a PCR primer desighed to have a recognition
sequence for a suitable restriction enzyme at the 3’-end.
25 ) The x chain C region of a human L chain
for linking to the V region of a mouse L chain can be
constructed from, for example HEF-PMlk-gk (see )
International Application Publication No. WO 92/19759)
containing genomic DNA. An expression vector for the x
-30 chain of the I chain of a cDNA chimeric antibody can be
constructed by introducing recognition seéuences of
suitable restriction enzymes at the 5'~end or 3’-end of
DNA encoding the k chain C regién of L chain by the PCR
method, ligating the thus constructed V region of the
35 mouse L chain to the kx chain C region of L chain, and
then inserting into an expression vector such as pCOSl1 or
PCHO1.



NO 60) have a sense DNA sequence, and RVHL (SEQ ID NGO 57) and RVH3 ( SEQ
I D NO 59) have an antisense DNA sequence. The nethod for assenbling these
four 30 ol i gonucl eotides by the PCR nethod is shown in the figure (see
Fig. 5). PCRis carried out using the four @4 gonucl eoti des and RHP1 ( SEQ
ID NO 60) and RHP2 (SEQ I D NO 62) as the external prinmers. 35

The anplified 438 bp DNA fragnent is purified, digested with Hndlll and
BanHl , and then cl oned- i nterasfriEHieaxpp£sai veshapedr hwrenvangibodxi t er

det erm nation of - 29 -(ihe SEeEChd N PLESHHoENGL reQRkBLAS t he
DNA fragnment encodi ng the % ir]r ect %ﬁﬁg&aci d sequencgof (t)he Vrr egi on of
the H chain was terned HEF- RvHBYM @Rtisid hnfho2REiBod¥quence and the

a%s:eR\s/ﬁguia&e o:‘ the V region gInQQI,%ieN%h@)lll—b@,II{E@{ﬁu@f@naafegﬂabadt Rumagl asm’dd
- - gyl are shown in . ach of versions b, c, .d, .an
e of tho VBt eg GINGRDSHE TR ol TS, SR (i3t TR BAReS LRRa LA kiEPBgay
ifs ConS]Eruﬁt ed dsad cﬁé@v\sgf rhdﬂ:@d)rr]& ram}dﬂitgn %ehila%d%p it yverdéeshrhbaed
after of the V rggi,on.of the H chai.n .o r eshape u i- . 24
BNt body. at hr SR RS S HRA (RS RIS e e obR oREoF s igtse
anti-HM 1. 24 antmdromtylarenl beentcisiy woidedcher BR def tioe phedact ahhébpdgi.tion
of the am no aci Si . stit i i ecule.
Using as the nutlgbl{es(raf ptﬁnliéene\}; %el(d?}egguéefnc%ﬂ%% %#%Aa?ig%@gll\@g%ﬂ@k %HL"
desi gned &8 nut aeusg @ntiindiMtl psiantoib@ly tare \womeared e bheeWpragdonsia
“the plasm d HEF- - H0ey P QPQQZ VEL Si i S

anplified to obfgyﬁﬁﬁﬁggkgﬁlﬁgﬁ?§8ﬁgf%ﬁ§$§y : q?é?éﬁﬁ#k?%ii%gggqﬁgﬁge and

the base sequenclWtidateds rusgingh tdfe BrotighdataBa¥ned in this plasnid

HEF- RVHb- AHM gyl are shown in S kD Mg i o? o ASSE R BSchdien o agepoRsener CS
(sequence 65) 25 and CA ( SE 66) designed to nutate threonine at

position 73 toIiﬁﬁ%ﬂ?%ﬂﬁt%ﬁ;%ﬁ%ﬁﬁ%ﬁéﬁ%? § LR ©P HERS FRRRSBRRMSYI by
the PCR nkshod, serfutimpe @f T phibdwaip awkfithe | asregl ditFo RVithe AHM gyl .
H chai n cont ai nad i (1% & B1EH d REERY KRGy 7 AHORCHRTEES | D NG
13. Usi ng as theéétméttage®mrbiheeotbhen seoqubndds Ghowend Doy y Do NCH 6 68% ,
gggg gned 1o Mt alse g¥, 9l 125 LU B, HRAF, ndHsEf£ON Ne Al
respectively.
20 The V region of L' chain of a mouse anti-HM
1.24 antibody, when compared to the V region of the L
chain of known human antibodies, shows a homology of
67.0% with the V region of the L chain of the human
antibody REI, one of subgroup I of the V region of the L
25 chain of the human antibody. Therefore, the FR of the
REI was used as the starting material for construction of
the V region of the L chain of the reshaped human anti-HM
1.24 antibody.
Version a of the V region of the L chain
-30 of the reshaped human anti-HM 1.24 antibody was designed.
In this version, the FR of the human antibody was made
identical with the REI-based FR present in the reshaped
human CAMPATH-1H antibody (see Riechmann, L. et al.,
Nature 322, 21-25, (1988), the FR contained in version a
35 of the V region of the L chain of a reshaped human PM-1
antibody described in International Application
Publication No. WO 92-19759), and the mouse CDR was made



35 |l ysine and as a tenplate DNA the plasm d HEF- RVHa- AHM gyl by the PCR
nmet hod, version d is anplified to obtain plasm d HEF- RvHd- AHM gyl . The

am no acid sequence and - 30 - the base sequence of the V region of the
H chain contained in this plasm d HEF- RVHd- 26IM-gyl are shown in SEQ I D NO
14. Using as the nmutagen prinmer ES (sequence 69) 5 and EA (SEQ I D NO
70) designed to nutate valine at position 67 to al ani ne and net hi oni ne at

position 69 to ldgsiticadnisd &hee@hRatia Hhe theqgimmiaf HEFe Rvtehabmef |,

version e i s anmplhief h‘%@sboagﬁtlalﬂlm Al .39m g HEfsRVHe- AHM gyl . The ami no acid
sequence and* 10 the base sequence of the V region of the H chain

contained in this plasm d HEF- Bge Vamegdpn sfe theovh shaige@f @ puss. 3-2.
Construction of ahI&Q-Hmhalzm Rykiibdd rl%gh%tBBél(ﬁ&ﬂséflﬂ‘dlﬁma G dh$dre i

hybridVriglon it gpo sible to i sth_g%b]e.v\h% FR of the V

regi on of hunﬁﬁq?&fi‘c’&nf’lfb o ESHH N & £ and t he
bi ndi ng i nhi bi tanmlaoﬁwl(msmmrig:m lae hbmmltdgqpt ofierssl .(onst rarctidde dtteeam no
aci d sequences FRl n r nived f t

ant i body and thglf?g 201% ghPRI%R% g‘ng‘%&ﬁEYaP ?o% \%%zfo@af%of%# %{Aﬁ eIgl on
of the H chai n ehdaHS€3Adpedespeat izetly- HVWhe2v tdvet iVbomgilamusie therdh
hybrid anti-HM n2BLE Qo n - the 1 P %‘ﬁq!t%] CRP :
and FR2 are der%\}}ég fregmgvg'}%is%nag[&q H?]ﬂq \#r ggﬁ@&%%o J% ai n ot?; &
reshaped Human ¥s5regignt pfHVhe. H4chatinhody kaewn: hyganfartRdoghicesHREFRY cto

“froma nouse angrzHyblelflodRt LRAGY abNYBRRHEDWS @ity & BRiHe MMch2th of

anti body) in the other. The amno acid sequences of the CDR regions are all
derived from a KBBsBUBAR 2pkAPody HESiheae ofzgubgroup I of thyyy pregigm

hybrid V regi ongfanengaant HUehadnb RtebaaB@R tcet bed a1The prRIJIOGEtE. . Acad.
scherat a1y shown Lo, Sogalols 1ol e comstivelion o e H ST
NO 71) asd h (SEQ ID NO 72) @herdésirgpedtheoFRSof thgbhiutiaze asittibbddye DNA
sequence of {heyHSFSRLERR. 20 VARl 8L LE Itk The B Gn of
31 - DNA sequentbeaWdregéoh olﬁathehﬁbchdlpr pier kEgAhEPEQ hbman antl_HM
1.24 antibody.
However, since the amino acid sequence of
20 the FR4 of the human antibody HG3 has not been described,
the amino acid sequence of the FR4 of the human antibody
JH6 (Ravetch, J.V. et al., Cell, 27, 583-591) that shows
the highest homology with the FR4 of a mouse anti-HM 1.24
antibody was used as FR4. The FR4 of JR6 has the same
25 amino acid sequence as the FR4 of the H chain of a mouse
anti~-HM 1.24 antibody except only one amino acid.
In the first version a of the V region of
the H chain of a reshaped human anti-HM 1.24 antibody,
FR1 to FR3 were made identical with the FR1 to FR3 of the
-30 human antibody HG3, except that the amino acids at
position 30 in the human FR1 and position-71 in the human
FR3 were made identical with the amino acids of the mouse.
anti-HM 1.24 antibody, and the CDR was made identical
with the CDR in the V region of the H chain of a mouse
35 anti-HM 1.24 antibody. '



NGO 74) to have the anti sense DNA sequence so that the DNA sequences are
conpl enentary to each other. For the construction of the H chain hybrid V 5
region in which the am no acid sequences of FRL and FR2 are derived froma
nouse anti-HM 1. 24 anti body and those of FR32&nd FR4 are from version a of
the V region of the H chain of a reshaped human anti-HM 1. 24 anti body, PCR
using the plasmd HEF-1.24H gyl as -a tenplate, the 10 external priner a,
and the H chain hybrid prinf¢) hRnsthiohFoousehigthéeVpragiod of the L

HEF- RVHa- AHM gyl as a tenpl ate, dihe; ‘ﬁ%%’*m.%gﬁ%‘ﬂs‘&c@?“ﬁﬂdlwgm
dph

external primer h are carried out 1nt irst nd each
product is purified. 15 antibodghe two PCR products fromthe first

PCR are al | owed Lo assenbl e by gl i, Qb GOTBY QBN Ab (AERanNERERGLONAI
Application_Publ i]gaQH'uoa}nm_1 . WD 92-19759). by addi ng the externa
. | 13

Then, : s
primers a and h, Yh L Qﬁ)e‘fﬁé‘/ HReFPR hgBREELRGr £8i Bhei n
20 whi ch the @Umonedtiali sequenersinid ARl solbndRicdBlgeshoed {horig. 4.

nouse anti-HM 1. 24 i and those of F and FR4 are from versi on, a of
the V region of t e‘f’ﬁ c#gfry'?rdf“egsr SAF SEEh R SORTERRF 2 on %ﬁt?bﬁﬁ?h?ge‘i
amplified in the mewmamGREM dgfd 2htibody (versiorrad) thevingsthacFron of

the H chain hybri i | i i i.d. seqences, of F and
FR2 are derived f%(f?]{”l‘{/egfr}s‘?o%rﬁd } h\(%] }ﬂgﬂeatr{]/%rn%g%;a}g% E?Ih'e c%a?’ﬁt%’fn%frl eshaped
human anti1®M 1. Prigensbddy SEY Ihd¥s &7 )FRQ1dadt (FEQ afRk NQond &) nanse

“anti-HM 1.24 anti SRR AUy br IR0 it Rls Bath HER; RVias AL a
tenpl ate, the externan pri mer Ya,rland thél H chain hyblélr%TF primer I—@X‘L lg%% PCR
usi ng the pl asni GHREESEIPAHVRALOLs BEF-Mpi%t-e, the H chain hybrid primer
HYS, and the external prinmer h ane COR iggthfAing prikedd rSis S{ S8 h KR

and each PCR 35 pr ct rified. The t R purified products from
the first PCR ar&2dl| g‘&gd (l‘sgﬁa§§em’e%t99 t REG @&%I@r&fﬂhrﬂ&/ have a)
- (see IntEjnati csealseADPAI saguenclubl Mhat ICOR Noa MEMAP chitkds Tiwn(sby 1D
adding the extergal. RL\MELS 2 %%% By Rof:Ulsls! e@rjl:atgq gr?é cdiifg%?.he(i—sb%hai n
hybrid V region in whi dH F’he drENo 1Re g‘sgédéngg‘ &t F@%ﬁ ard
derived 5 f r ofmaver stinonn&i@’entSIeeDNAr egiquencke,t leadh dleaiimofa a reshaped
human anti-HM 1. ggmgqghgquér???m\hgéﬁutg%glésl?zg z%ngoggé g;tp(;gfgoo%}% e

anti-HM 1. 24 antibody 1s anp red i con e. e nmethods of
the first PCR pSPAPPESE 8k &he 5’-end of the primers L1S, L2S, and L3S,

20 respectively.

In the first stage of PCR, the four
reactions A-L1A, L1S-L2A, L2S-L3A, and L3S-H are
conducted and each PCR product purities. The four PCR
products from the first PCR are allowed to assemble with

25 .one another by their own complementarity (see WO |
92-19759). Then, the external primers A and H are added
to amplify the full-length DNA encoding the V region of
the L chain of a reshaped human anti-HM 1.24 antibody
(the second PCR). In the above-mentioned PCR, the

- 30 plasmid HEF-RVL-M2la (see International Application
Publication No. WO 95-14041) encoding the version a of
the V region of the L chain of a reshaped human ONS-M21 .
antibody based on the human antibody REI-derived FR can
be employed as a template.

35 - In the first stage of PCR, template DNA
and each of primers were used.

PCR products A-L1A (215 bp), L1S-L2A(98



10 PCR products, assenbling, the second PCR, and cloning into the HEF
expression vector HEF-VH gyl are carried out according to the nethod shown
in "Exanple 9. Construction of the V region of the L chain of a reshaped
human anti-HM 1. 24 anti body". After deter#i Bat+on of the DNA 15

sequence, the plasm d that contains the DNA fragnment encoding the correct
am no aci d sequence of the H chain hybrid V region in which the amno acid

sequences of FRPpind L% Ladfe (&0 e /f el 43fodbe( Hnk ibpV arepumifiedy and
those of FR3 andshiRd ar.esf nem ‘ﬂf’erl%'i%%ﬁnoq}cntt a\émoé.% tgeer]%e%'x&’”azpé the H

chain of a reshaped "human anti-HMV 1 ant 1 bo

HEF- M4 RVH AHV @fisempd@dy dimn $ hecisg@coagudtde add tihe masend Rdhceefhthe v
regi on of the HpgdaiuktCFHor ¥ ifidsh PAN awd Gdd-SMtddME AP Dvdr AR
shown in SEQ ID NQ .75. Also, the 25 pl asm d that contains the DNA
fragment encodi A§% A8 @5 &8f%ni no aci d sequence of the H chain hybrid V
region in which the anmi no aci dasaqéebpedNA frfdbmenct Afeswlteierfxeal fhom a

version a resha anti - HV.1..24 ant.i body .and t hose ,of FF FR4 are
fromthe V regi %‘%@gg,%@%& J’tshémﬁl%ﬁ'glénugfmg ﬂdﬁ‘eqé)rﬂ i“ﬁﬁl\ﬁTgZ?oaln i body was
t er red HEF- HV Rugakidslegglel , Thid geisited anditdt Beqiidn @adaith ndiel hasnd echee A of
the V region of dhendchalh,coRkRRnRdd 3,k lte Tt d Bl MR/ AFM gy
are shown in SEéI | 76. DRINEa3ET® GoRatruction ot versions f to s
_of the V ¥egi onegpress iancNgckost HEFr-¥3ngpod After setienaming the iBGy
Fegion of the HESRATRCS the plagnid cBclining tho DAl ot Sllidde V
constructed as Bl 6RETeFt ABASOr A6LAn§SERERCE Ofeitdicn Vs oW &% drhefl t he

V region of thechaghab® af reshapbapfdmBrmantantiv bVi2k 2h3Hddpdas a
tlhrzze-dl mensi ongl rstaughur ah rmdgl 01;?_10 _the V regjon of, a nouse anti-HM
.24 antibody caRTBEIC6AE: PhasBdd HEFRBNLRoAYY-FHove THeh BHAG 3G %r edi ct
the positidn of seheeaokenandcitler basdugeyaehees vifs tthieutveddgidme fantherquly
NG “75) “desi oneiiBbnGPALE FRe b RB-8t BABERELORET5 NS Aty & TP ar
position 78 to éhaﬁEQeIQnHOas?a tenplate DNA the plasm d HEF- RVHe- AHM gyl '
e oyt mhe! ! oo PrEUEERIEH hOGANLARPLARIER ox cre r,
the V regi on ofchain of a reshaped human anti-HM 1.24 antibody can be
20 constructed by mutagenesis using PCR. Mutagen primers
FTY-1 (SEQ ID NO: 55) and FTY-2 (SEQ ID NO: 56) are 50
designed as to mutate phenylalanine at position 71 to
tyrosine.
After the above primers are amplified
25 using the plasmid HEF-RVLa-AHM~-gkx as a template, the
~ final product is purified. By digesting with BamHI and
HindIII, the DNA fragments obtained are cloned into the
HEF expression vector HEF-VL-gk to obtain plasmid
. HEF-RVLb-AHM-gk. The amino acid sequence and the base
-30 sequence of the V region of the L chain contained in this
plasmid HEF-RVLb-AHM-gk are shown in SEQ ID NO: 10.
(3) Construction of the V region of the H
' chain of a reshaped human anti-HM 1.24

antibody



the H chain contained in this plasm d HEF- RVHf - AHM gyl are shown in SEQ ID
NGO 16. Using as the nutagen prinmer GS (sequence 80) and GA (SEQ ID NO 81)
designed to nutate al anine at 25 position 40 to arginine and as a

tenpl ate DNA the plasm d HEF- RVHa- AHM gyl - 28rsion g is anplified to obtain
pl asm d HEF- RVHg- AHM gyl . The am no acid sequence and the base sequence of

the V region of the H chain contained in this plasm d HEF- RVHg- AHMt gyl are

shown in 30 SEQ | BNO qwsmqui% qhermb@eﬁ priaee 6§ thd VAragdoas

a tenplate DNA the plasni d% v,_eé§h el ﬁﬁmﬁﬂphhgieﬁmt
obtain the plasm d HEF- AHM yI e am no acl sequence an ase

sequence of the V region Fptib Ythe H chain contained in this plasmd

HEF- RVHh- AHM gyl are showpNA endd IAQN@hel &7 Adsd 16n a6 t BRe "Ht 8BE&ANPHEMEI | S
(sequence 82)

- 34 - and | A (SEQ.I si.gned to tate arginine
e CHosi £ 0B 83 R eliaRath MRS SR ‘%"0’&’ LSRR HBR, HSPAAAE BRd as
abt enpl at e DNiA tﬁtellrﬁl_vlaesm cBﬁE%_ﬁMgHMg;NA S@jl&m@dﬂelenéodﬂﬁdgl Ehgdr‘ﬁe %
obtain 5 pl asm - e,_and, t he base
sequence of Fhet\?%e Erl;nt i ’l‘H‘éam taflt??‘&)r{@ fxg&' gﬁﬁ
HEF- RVH - AHW gyl aretridbadiowrt6 rt SHEQd N0 s ekPreridss rEchasdiﬂn@ trhleagBR ofi the JS
(SEQ I D NO. 84) ﬂﬁﬁ! e at
position 66 to Ivlqsenqel g) ?}ﬁfst%gr#p@ﬁ[}poﬁl?t E?asm d%&%ﬁ%ﬁl&ﬁba !
version j10s am@|ﬁuk&ikaﬁgﬁheﬂNﬂ[ﬂnﬂﬂdkPG%Ehﬁ%ﬂﬂrﬁﬂ#@@y¢f the Hn¢h@lacoﬂ

*.sequence and thg Base,SRAHMERPT tﬁQI-MI rle@@rhrﬁhﬁ&?y Hnéé%albé‘ &és:Lgned
contained in this plasmd HEF- RVH]-H qg\;éIaresownln 20.
in

Usi ng as the nutagen prindhas (HEQ %C%WIQSEF}‘F (N@K87)

designed to nut dchs@nshdNiseqfantcdlanRPHHd Handilr t&@déﬁm&e @D@eﬁé fice
tenpl ate DNA the, 20 pl asm d HEF- RvHh- AHM gyl , versian IS a ?I ed to

obtai n pl asnid I@%ﬁl@%%cg?yl reFIP@%Vr?&YacPEesélﬁﬁﬁfﬂee%n‘EPt b%s'een

sequence D§ the avid agieors ‘eleriche fHutliai DNAORicRjURRtd 5d NS 1 agTichv
HEF- RVHk- AHW gyl. _ar e .shown Using as the

mut agen pri mer g (e§l§(§ InDorﬁor%hi?BgEiD&prﬁe(sﬁ@nI ¥955°%89) designed to nutate

glutam c acid at positionThe DNAglseigaenece dichss elasigyregd pios | dividsS2Binto
i sol euci ne and Fout %ﬁ@@dﬁﬂ%f@&%i%@%.pl%%@é%quently, oligonucleotides
which potentially hinder the assembly of these
20 oligonucleotides are subjected to computer analysis for
the secondary structure.

The sequences of the four oligonucleotides RVHI1
to RVH4 are set forth in SEQ ID NO: 57 to 60. These
oligonucleotides have a length of 119 to 144 bases and

25 have a 25 to 26 bp overlapping region. Among the
oligonucleotides, RVH2 (SEQ ID NO: 58) and RVH4 (SEQ ID
NO: 60) have a sense DNA sequence, and RVH1 (SEQ ID NO:
57) and RVH3 (SEQ ID NO: 59) have an antisense DNA
sequence. The method for assembling these four

-30 oligonucleotides by the PCR method is shown in the figure
(see Fig. 5). _ '

PCR is carried out using the four
oligonucleotides and RHP1 (SEQ ID NO: 60) and RHP2 (SEQ
ID NO: 62) as the external primers.

35 The amplified 438 bp DNA fragment is purified,
digested with HindIII and BamHI, and then cloned into the
HEF expression vector HEF-VH-gyl. After determination of



HEF- RvHh- AHM gyl , version 1 is anplified to obtain 30 pl asm d

HEF- RVH - AHM gyl .  The ami no acid sequence and the base sequence of the V
region of the H chain contained in this plasm d HEF- RVH - AHM gyl are shown
in SEQID NO 22. Using as the nutagen pri-m@9 M5 (SEQ I D NO. 90) 35 and
MA (SEQ ID NO 91) designed to nutate glutamc acid at position 81 to
glutam ne, serine at position 82b to isoleucine, and threonine at_position
87 to serine andthe base %EHHGQFanﬁﬂ%uﬁﬂiﬁm%@h%hﬁFa§ﬁﬂHa+EF-PbﬂhDﬁﬁw$gyI,

version mis anpgidément Oeﬁ&s&m? P 16 N6 She HEET RS\ HE 94| sedhienali BE @6ikd
sequence and the baSe, sequence of the, V%on of . the H chain _contained. in
this plasmd HEFY RASNRGyFhe H chaln d termegdir b RiGiasA Mgy hg adhehe
mut agen primer NmiddEQd iy W?L%’dcearﬁ:hd\lﬁtlﬂéﬁﬁé@ Q@uéﬁ&edﬁﬁihghedvt ﬁeglibﬁte .
serine at positio 2B t o .ispleucine and as e ate, asm

- vk, Al oy SEVERS B et ST £3 i BLEHS M ek IfvRL Al gy 1
HEF- RVHn- AHM gyl are Téleowam o SR AIB eNfuentk. and t he base sequence of the V

region of the H chain contal i | S m F- N5 r ]
in SEQ ID NO 24. Using as’fﬁkﬂgd"rrfup’a%%nmp’% oA LCC]S#SE%Y?Deﬁ%Mg%% ?5?9592‘2”5
OA (SEQ ID NO 95§ theiFrehein ofitateeshareshihanan potitildnl 874t ansébpdy

and as a tenpl ags Rvhd g, s ﬂﬁﬁ]&ﬁhrwwﬁstm@mﬁ 8atk 8eplified
to obtain plasm d HEF- RVHo- AHM@fqyl' The ami no acid sequence and the base

_sequence 8P the YeFERBP cind RLtexind Fi V repieni bdthe EnFlapnashia
" HEF- RVHo- AHM gy | r & 16 st WMuntdh SER 1 AMNG | 25 . adsivid@s 4 Nehpeké agenens i 6Ra1PS

(520 1D 10 06 g L e Foigre S RS oLLE Al 20
HEF- RVHa- AHM gylantaiadprean ise aqilstihartdy iheoRER: mes hoed dcbbthén
Phe V regi on of HHHHA o Ed 515 A P 1o SREp RERFdy nar
shown in 3EQ | Dtie &cildfly molecule. Using as the nutagen priner QS
posi 11 0n 75 10 ser i ne. and GEE (B3R & UL ThE HEam 4 LI RBC AR dy1
version g is anpind B (SEQ HO PCR reehhotesignsist dio piatke ;grginine at
o o oY s ATI00 28 20860, dere PR iR e pRER
HEF-RVHa-AHM-gyl by the PCR method, version b is
20 amplified to obtain plasmid HEF-RVHb-AHM-gyl. The amino
acid sequence and. the base sequence of the V region of
the H chain contained in this plasmid HEF-RVHb-AHM-gyl
are shown in SEQ ID NO: 12.
Using as the mutagen primer CS (sequence 65)
25 and CA (SEQ ID NO: 66) designed to mutate threonine at
position 73 to lysine and as a template DNA the plasmid
HEF-RVHa-AHM-gyl by the PCR method, version c is
amplified to obtain plasmid HEF-RVHc-AHM-gyl. The amino
acid sequence and the base sequence of the V region of
-30 the H chain contained in this plasmid HEF-RVHc-AHM-gyl
are shown in SEQ ID NO: 13. .
Using as the mutagen primer DS (sequence 67)
and DA (SEQ ID NO: 68) designed to mutate arginine at
_ position 66 to lysine and threonine at position 73 to
35 lysine and as a template DNA the plasmid HEF-RVHa-AHM-gyl
by the PCR method, version d is amplified to obtain
plasmid HEF-RVHd-AHM-gyl. The amino acid sequence and



are shown in SEQID NO 27. - - 36 - Using as the nmutagen primer CS (SEQ
ID NO 65) and CA (SEQ ID NO 66) and as a tenplate DNA the plasmd

HEF- RVHp- AHM gyl , version r is anplified by the PCR nmethod to obtain

pl asm d HEF- RVHr - AHM gyl . The amino 5 aci gosequence and- the base
sequence of the V region of the H chain contained in this plasmd _

HEF- RVHr - AHM gyl are shown in SEQ ID NO 28. Using as the mutagen primer SS
(SEQ I D NO 100) taedbgse( SEQuebBcHOpfl@he Wesiegriech tof mHeatde ardin oni ne at

10 position 6 .sglieyci pe .an tm—%ﬁl% he pl asm .
HEF- RVHF - AHM gyl ,8°&grasl?hglr? i gﬂérgfpgul?%‘e@dto obtai ﬁrﬁ'@ are shown in
HEF- RVHs - AHM gyl SERh&DahPnoldci d sequence and the base sequence of the V

regi on of the H chain cont gbnad L LhbS nblaSnd JifudVids A dndl & Shown
in 15 SEQ ID NG, 102. The armino acid sequences of the V region of the L
chai n constd uct e@ngr EAsKSHER IR #ap| 01, dgsdones 4¢ mutadied vedduencds of the

V region of the prehaiBnats €BOWNahRndaBh@Sméthichine at Pbsithdl &9l tBhe .
am no acid sequence of the V region of the L chain FRL

CDR1 ‘ FR2lgucine andjas templage DNA the pjasmid
1234567890123456ﬂ899&9§a4§ﬁﬁ8891234e5§1830é2333ﬁf%%iﬁﬁgg Fo.obtain

Dl VMTQSHKFNVSTSV SI T 5@? WI% W(%XP . U ]

DI QVITQSPSSLSASV%’I’% SRR EAn Y W@B@R&RELW%FW%“G and

DI QUIQSPSAUISASVGERE Tbage sequence of the\WQDKBENAPKIFL kYieRHM ahain

contained in thié'p@%ﬁ@id HEEﬁgvge-AHM-gyl gre shown i?

8 0123456 7890123886¥Bo¥A23456789012345678 AHM SASNRYT

GYPDRI TGSGSGTDFTFTI SSYQAELE M ¥l B6h! of the H chain hybrid V region
GVPSRFSGSGSGTDFTLTI SSLQPEDFATYYC RE

GVPSRFSGSGSGTDFTFTI SSLQPECPATYYRS fXpigting a H chain hybrid V region, it
---------- I&----is-possible-to-invest%%atg‘wﬁ@EH FR of the  V region of a

""""""" Y hinanized artibody comteibutes to the Binding. activiey o
and the binding inhibition activity. Among the two that
were constructed, the amino acid sequences of FR1 and FR2
are derived from a mouse anti-HM 1.24 antibody and those

20 of FR3 and FR4 are from version a of the V region of the
H chain'of a reshaped human anti-HM 1.24 antibody (mouse
human hybrid anti-HM 1.24 antibody) in one, and the amino
acid sequences of FR1 and FR2 are derived from version a
of the V region of the H chain of a reshaped human

25 anti-HM 1.24 antibody and those of FR3 and FR4 are from a
mouse anti-HM 1.24 antibody (human mouse hybrid anti-HM
1.24 antibody) in the other. The amino acid sequences of
the CDR regions are all derived from a mouse anti-HM 1.24
antibody.

-30 ' Two H chain hybrid V regions are constructed by
the PCR method. The method is schematically shown in
Fig. 6 and 7. For the construction of two H chain hybrid-
V regions four primers can be used. The external primers
a (SEQ ID NO: 71) and h (SEQ ID NO: 72) are designed to

35 hybridize with the DNAlsequence of the HEF expression
vector HEF-VH-gyl. The H chain hybrid construction
primer HYS (SEQ ID NO: 73) is designed to have the sense



AHM QRHYSTPFT FGSGIKLEI K HUSG | FGQGTKYEI K RE

FGQGTKVEI K RVLa ~ ---------mmmmmmm oo RVWb  --eemiemei e - 38
- Table 2 The ami no acid sequence of the V region of the Hchain (1) FRL
CDR1 FR2 1 2 3 - 31 - 4 :

123456789012345678901234567890 12345 67890123456789 AHM
QVQLQQSGAEL ARPGASVKL SCKASGYTFT PYWMQ WKQRPGOGLEW G HUSG
EVQLVQSGADVKKPGREVIX¢eQMasCeTRed the H chain hgpirGab@Geey/GIHS3(SEQ ID

.

product_is purified. _____________. RVHs

a7 Sl The- two- PER products- from the £i¥%t Plablexesd The
gggng acid Seq“STg8w8& %Qeaggégghgnbgfthggrgo%gaEgmgagmentqfity (see
012A3456789012325t6¥880128456X8p012ABLASPMBAALAB40AHMO . WO 92-19759).

S| FPDCDTRYSCKFE, KAT TADKSSSTAYNCL Sk ACFDRAYYYRARHUSGha 1, a
full-length DNA encoding the H chain hybrid V region in

20 which the amino acid sequences of FR1 and FR2 are derived
from a mouse anti-HM 1.24 antibody and those of FR3 and
FR4 are from version a of the V region of the H chain of
a reshaped human anti-HM 1.24 antibody is amplified in
the second PCR stage.

25 } For the construction of the H chain hybrid Vv
region in which the amino acid sequences of FR1 and FR2
are derived from version a of the V region of the H chain
of a reshaped human anti-HM 1.24 antibody and those of
FR3 and FR4 are from a mouse anti-HM 1.24 antibody, PCR

-30 using the plasmid HEF-RVHa-AHM-gyl as a template, the
external primer é, and the H chain hybrid.primer HYA, and

PCR using the plasmid HEF-1.24H-gyl as a template, the H .

chain hybrid primer HYS, and the external primer h are
carried out in the first stage of PCR and each PCR
35 - product is purified.
The two PCR purified products from the first
PCR are allowed to assemble by their own complementarity -



HG3 | RVTMIRDTSTSTVYMELSSLRSEDTAVYYCAR RVHa

---------------------- A---------eiee----------- RVHb

R O R R R RVHc
---------------------- A-Ke-omoomooecoo--2-32-w-- RVHd

----------------- Ke---AKomomsooooooacooooo2--- RVHe
A LA - Y o
-A-L-A---S--A---{see-InterrationaRVAgplication- Publication No. WO
L h s a0 92:19759) 1T then, jladding the’ xternal primers a and h,

K----A---S-A---a-full=length DNARepfoding.- the. H. chain hybrid V region in

Ke--sAr--S - A -Q - mmm e oo e g )
K----A--S5 A -from_version a of ke, V region of the H chain of a

K----A--5-A-Qeshaped Shuman-antVFM 1.24-antibody- and- those of FR3 and
Keom o A= Sem Acmmm | meom e RVHO . . scczmzoooso- -

K—---A—--S—-Av--%ﬁ--ég?-f?gmma mouse anti-HM 1.24 antibody is amplified
----- A------A--in-the-second-PCRW¥age. -----------------
IS e nefliblis of Ehé Eizst!BCR,  purification of

---1-AK-10- A- - -BCR -products; -assemblid@, - tHabsecdndhBCAnRi aondacildniaguence

Brg00ABI KIS SasETEbOTS Toh P R R R HRECH fids rgsaprried obt

WGQGTLVTVSS JH6 according to the metignGrahawssSiryviHBxample. 2.. Construction

and those of FR3 and FR4 are from version a of the V
20 region of the H chain of a reshaped human anti-HM 1.24
antibody was termed HEF-MH-RVH-AHM-gyl.

The amino acid sequence and the base sequence
of the V region of the H chain contained in this plasmid
HEF-MH-RVH-AHM-gyl are shown in SEQ ID NO: 75. Also, the

25 plasmid that contains the DNA fragment encoding the
correct amino acid sequence of the H chain hybrid v
region in which the amino acid sequences of FR1 and FR2
are derived from a version a reshaped human anti-HM 1.24
antibody and those of FR3 and FR4 are from the V region

- 30 of- the H chain of a mouse anti-HM 1.24 antibody was
termed HEF-HM-RVH-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the H chain ;
contained in this plasmid HEF-HM—RVH-AHM—ng are shown in
SEQ ID NO: 76.



RVH] — smmmmmmmmmm e RVHI  mmmmmmmmmee e RVHs

----------------------- - 41 - 3. Production of a chineric antibody
and a reshaped human anti bady For the production of a chineric antibody or
a reshaped human anti body, two expression-v838ters for each 5 are

constructed, which conprises an expression vector conprising DNA encodi ng
the V region of a nmouse H chain and the C region of a human H chai n under
the control of an exprédssiComsteamdtdiay & atgemianghf akothieof the V region
enhancer/pronoter system gu _fipuse
chain and the C region of a ﬁt?r%gr!;ﬁL g%%%e’%%@%nﬁ% o?n%% 22k
expression regul atory regﬁ@ﬁ%ﬁﬂﬂY as the enhancer/pronmpter system or an
expressi on vect or conprlsma@hDN& Q@@ymdﬁ;tﬁmagérﬁmupp Pf R, hypaﬁ|2§d &,
chain and the C region of n%n Q,al n under contrg of an
expr essi or? r equiPat &y Tre§ifh s Oh the the& ’%?%rﬂ)t%?aﬁ/s‘? nfand DNA
encoding the V reghapedf hamanramtiedM. 1ci2 rarﬂ:ndadd’be i r@@mmm&t@dhamnn L
chai n under the cq tral of an, expressi.on re tory re uch as
enhancer / pr om)té" gﬁstem é’Oco HSRTEY ing ea%q‘o;%etgu")e/e ‘% o%?d ﬂt_'egu%%
as the mammal i atheeM regioot pdnﬂh@r e ¢ hadime & haeseeskazb@i shummml amei-HM

t ransf or ned ceIIs r I 0 QAHEE o i.c
anti body or a reshgp%(ril%lr:!'lltfrtrr)wgl "ant :%t})l\(‘)élgy g)‘{er{e%;i(fl)\rﬂr)al gt&r}?éernatlfon C?Qi ot
Appl i catibh Pubktheali segiion 25 a mownseg BntadgAy) .1 %rammﬂm cam beiti body
" gene is int rOdui‘:%ﬁsltEhet%”“E'ssm%‘rk"‘c'io%%dg%@ox;eo grp%ﬁf‘e@ Ec?] ﬂ&{' the
animal, fromthe a chineric antibody or res ed human
antlbody can beP8BE&LRBACIALES, ampBovacdg aesddusgh 1o A sk tneet Bo
region of an H @h@lantlgaaythalgcﬁqglon of an L chain and the C region of
an L chain are ligated to_a.sin ector to transforma suitable host cell
and thereby to produce anPFadi § t¥‘ﬁu§‘ut|a(9re”t PF TG eF£| GHEBIEnFR ntl) ¢
anti bodi es5 DNAag#cgdi r@gEQheDnmse7l9qadelslsgewdembe nartch t35 thréchen.r\é reﬂgl on

of the H chain and.hunman reqi rresent_.in th cI o and
DNA encodi ng t hBORGG48™ Z\Ed%? Egﬁﬂlgﬁcg %ngpll@ﬁalaﬁ V9% 17rﬂ1mam L
chain C - 42alanégeornndr esi at tenpdede DNA &Zhs lpglassne)cpre35| on vector

HEF-RVHe-AHM-gyl by the PCR method, version f is
amplified to obtain plasmid HEF-RVHf-AHM-gyl. The amino

20 acid sequence and the base sequence of the V.region of
‘the H chain contained in this plasmid HEF-RVHf-AHM-gyl
are shown in SEQ ID NO: 16. - .

Using as the mutagen primer GS (sequence 80)

and GA (SEQ ID NO: 8l) designed to mutate alanine at

25 position 40 to arginine and as a template DNA the plasmid
HEF-RVHa-AHM-gyl, version g is amplified to obtain
plasmid HEF-RVHg-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the H chain
contained in this plasmid HEF-RVHg-AHM-gyl are shown in

-30 SEQ ID NO: 17.

— Using as the mutagen primer FS and FA and as a
template DNA the plasmid HEF-RVHb-AHM-gyl, version h is -
amplified to obtain the plasmid HEF-RVHh-AHM-gyl. The
amino acid sequence and the base sequence of the V region

35 = of the H chain contained in this plasmid HEF-RVHh-AHM-gyl
are shown in SEQ ID NO: 18.
Using as the mutagén primer IS (sequence 82)



(see International Application Publication No. WD 94-11523). For the

" expression of a reshaped human 5 anti body, DNA encodi ng the V region of
a humani zed H chain and C region of a human H chain, and DNA encoding the V
region of a humanized L chain and the C regiddn-of a human'L chain are
introduced into a single expression vector (see International Application
Publ i cati on No. WO 10 94-11523). Using said vector a host cells are
transformed, andnchelA r{ERQ N0 hd:) cigs gned tolmytatie argingneratn

vitro to producqddia fipig £d Ut i YHd i R 406620807 shuEE

antibody. A trarisformant that was transtorned, nmenti oned above, by
a gene encodi ng Rhenwlesiandne Hinferasc skt rDNA r ek apbasnidan anti body

is cultured, andEmRweHBHMGaN RAGBIEH { hs rasppoetediUpBNoBoa i ROY

produced can be isolated fromthe inside or_the outsi de_(gf the cells and
purified t® hondyéfdiid, HEFGRVHI-AHM-gyl. e aping i ridniCEePRFPcaffon of

the desired protgien lfsd Requearrhiof RNV Ofegio b frethe RNchdday or a
reshaped human antibad may ,he carried i.n9. ffipity colum..As a
col um that errp'lcc%f%taplﬂv)e{deilﬁy&, %SOP%?MQ%E#%%%%%¥£O%% PEP D
PORCS, Sepharose&Ef) IIbNO: R9.etc. Alternatively, the conventional
isolation and purificatio t s.,used for nr i C S d
method is not limted in gﬁrﬁ%\é%% Ii:g]re én%e{:r?ﬁegrf Oézxgl ﬁla‘fél]oﬁisgff@a@buésgf
chr omat ogt@phi c amst WA SE@ tIDaMNA:t B&)i clesigmiad e outtatk aygininemitt he
“like, as 30 RAGrAR cePuld RS Wiy the d | A AN Pibid F £ahog of
the chineric an ib(g'd of the re hzi'pg:l ntl?nan an?%ﬁ‘gédg/. For the pr%duct?on of

the chi meric antiEFHRVHL2>2HGHod yeais iome F dehgmad Hueth ttobiain, 24

anti body of t he pa@sa Rt ﬂW@Wj%WlQXprﬁﬁi&ﬁﬂ@téﬁh CRdin dis egh 35
i ncluding, for éxanple, the euKaryoti'c cells such as animal cells, an
est abl i shed maniré€ R3sCeSeAueRses ¢4t &he Ih rasan eltheidhain fungal

cel | systpsn andoatgeasd in thdd ple8hids HEFRRVIBNAHMMEYI Qs Yéhdwn CBAl S
such as bacteri gl Cﬁ:g)l SI 5:“%[{5 as Escherichia coli cells, and the like.
Preferably, the ER e M0%a i'body or the reshaped human anti body of the
present invention may be @&spnhegsaedthe imheagen lmerelHS,(9BE XTHOICe!86)

! eI TSAEE " kB TRRE b S, S el

manal i an cel | satapolsationad 81Fte glafpiménepreaidersblay tidmp JatrenPNA the

cytonmegalfyi rusplasmid HEF-RVHh-AHM-gyl, version k is amplified to
obtain plasmid HEF-RVHk-AHM-gyl. The amino acid sequence
and the base sequence of the V region of the H chain
contained in this plasmid HEF-RVHk-AHM-gyl are shown in
SEQ ID NO: 21.

25 .. - Using as the mutagen primer LS (SEQ ID NO: 88)
and LA (SEQ ID NO: 89) designed to mutate glutamic acid
at position 81 to glutamine and serine at position 82B to
isoleucine and as a template DNA the plasmid
HEF-RVHh-AHM-gyl, version 1 is amplified to obtain

-30 plasmid HEF-RVH1-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the ﬁ chain
contained in this plasmid HEF-RVH1-AHM-gyl are shown in
SEQ ID NO: 22.

Using as the mutagen primer MS (SEQ ID NO: 90)

35 and MA (SEQ ID NO: 91) designed to mutate glutamic acid
at position 81 to glutamine, serine at position 82b to

isoleucine, and threonine at position 87 to serine and as



10 i medi ate early (HCW) pronoter may be used. Exanples of the
expression vectors containing the HCW pronoter include those which are
HCW- VH HCyl , HCW-VL-HC[ err], etc. and which are derived from pSVv2neo
(I'nternational Application Publication No-~ 36 92-19759). 15

Furthernore, as a pronoter for gene expression in the mammualian cells for
use in the present invention, there can be used viral pronoters such as
retrovirus, pol\orenglats QﬂhﬂﬂhﬂrpkﬁsmﬁdﬁHEF%RVH@-NHMf§MmQ)veeSmon ands

pronoters deri vegdd o6 I3 &Hﬁ] ol ypgpt
chai n el ongati on fgactoéz?[ err mﬁélﬁ 1][Sa etc or exa P @ﬁg sﬁﬁm
promoter of Sv4®Gid lfseéﬂlef'&&) ks eseaenge cof rthel Buregipngothe

met hod of Milliga @ Haid I\dawaa:?ad l&%ﬂé@asmf@%wvﬂﬂﬁfmkﬁggl ds

pronoter i used t he net hod of M zus i my (Nucleic
Resear ch, §8 F7F ShOs) b PER A?s:”'a source of replication, there
can be used those deri ved Ugiong sw&haam{mnnﬁmneﬁdwoyswsmbnmn92)

papi | | oma virus e,n-and, for the amplification of the copy
nunber of the gea%' |\Qr§\ 3%%93 %(Sdok 90—& 4 'lﬁ*ff YRR e 5o St or can
i nclude, as a s@o@ctrtu\om BBk dro, izuleogliyro stk g3 oS phemp anisé ems et RéPH)
gene, thym di ne i _xant.hi Je; uani n 0S hor| bosyl
transferase (Ec % gen-eE@ |hydr‘l\‘1'l$I g'tcié re&'ucjt dse’ ( %ggﬂ’e é) d the
like. 3510 tain plasmtiidn @iEXg RVishn-#HM-gy Jact iBhe wnmfnca aﬂ.’ndr&sequence
antiboay o a raskansd BUE iRl delHEISUERIL of Al bodia o

concentration - - The corncentration of puri may be
measured by ELI SRné'lalflﬁél B $FRdSnPA e sHH da BESTRfte AN rﬂl%ﬁ eshdwnr in
measur ement of ggi hedwoconaentrati on may be prepared as follows. Each well
of ab 96-wel | ELI SA plate (for exanple Maxisorp, manufactured by NUNC)
is immbilized with 100 [lel’-]“ﬂ 3f §ost Wg%%meg%%tﬁ%yl%m% 94)

concentrat$on ofanél par r(]ngth[D ﬁb’r.el951)| delsii@ed o MRty rﬂiﬁz‘é‘dn:&fe dat
di lution buffer

f HC 15 M 10
NaCl, 0.05% TWEB% 06”6 % RlaﬁFEr‘PF ai% ﬁgwané"e%'@:}(%%eg%n Bagsmisy

8.1), serial di HBFi-BWN8heAHMubldr, eveupdonabails efpddlflied rtom:h:tfajtme

chinmeric antibo n 0 or e a n, anti body was
expressed, for gxasﬁpa ?%e cg?{tgu?délﬁsgé%r natr‘t'g‘%t é‘ﬁ%%&%g&h% 5
cels, or t he puf—hﬁ dsehpaarpocancifbsbe, Vhykegidenawti kdey H mharleshaped human

ant i body 3¢ addesnt;alﬁéahlﬁethlsTpﬁasﬁﬁza HerLRiol Ak Yy 1N RNQHRIA aSE

conj ugat ed goat _anti - hunan
SEQ ID NO: 25.

Using as the mutagen primer PS (SEQ ID NO: 96)
and PA (SEQ ID NO: 97) designed to mutate valine at
position 78 to alanine and as a template DNA the plasmid

25 HEF-RVHa-AHM~-gyl, version p is amplified by the PCR
‘method to obtain plasmid HEF-RVHp-AHM-gyl. The amino
acid sequence and the base sequence of the V region of
the H chain contained in this plasmid HEF—RVHp—AHM-gyl
are shown in SEQ ID NO: 26.

-30 Using as the mutagen primer QS (SEQ ID NO: 98)
and QA (SEQ ID NO: 99) designed to mutate.threonine at
position 75 to serine and as a template DNA the plasmid
HEF-RVHa-AHM-gyl, version q is amplified by the PCR
method to obtain plasmid HEF-RVHQ-AHM-gyl. The amino

35 acid sequence and the base sequence of the V region of
the H chain contained in this plasmid HEF-RVHQ-AHM-gyl
are shown in SEQ ID NO: 27.



| gG anti body is added, 1 ng/m of the substrate solution (Sigmal 04,

p- ni trophenyl phosphate, nmanufactured by 20 SIGVMA) is added, and then

t he absorbance at 405 nmis neasured using a mcroplate reader (Bio Rad).

As the standard for the neasurenent of conrca@#r-ation, a human

| gGl[ err] (manufactured by The Binding Site) can be used. The concentration
of the purified antibody is obtained by 25 nmeasuri ng absorbance at 280
nmand cal culating with 1 Ugimg as Uhd5SnabngeR) pBimdrngSa¢SEQ TP BOndibing

tivit b L t .
e W S (Aroo Si0tAclsRy IDNEFI o Famh 45 B0cbnB1 IVETONATENG b3 oSl
fol | ows. WSH ceﬂHF%-%YiémﬁJM—mlanvgw%rra%% é’@ﬁééﬁ%?ét bzzrntWEt BCBRM 1640

nmedi um suppl errena@@hamtéb l&feiﬁﬁ 3¢1£Q¥id§'%§ﬁ£ﬂﬁl§£§1{ﬁdg?§! .t 079 Emiabl
pl ate, incubated oy and ter washi twice w PBS(-), .are fixed

with 0.1% 35 H ‘b%’l‘ﬁ/%iea"( BYeRERaPE tPEsHUE?glﬂf‘t et

bl ocki ng, 100 [ ethé luoéhsﬁmcadm@&iwéd om Offu.s pladhid HBR-RUHEUREM-gy1

supernatant of cells ,jn whj ck%é&e%k&(gtsh% antl -HM 1. 24 anti body, the

hybrid anti-Hv 1252 7 %ed human anti-HM 1. 24 anti body

was expressed, for exanpl alshegcaﬂttmee mutp@gmtpnimef £9S(SEQ IDeNDs anog¢HO

cells, or the pu nt r = 24

ant i body or resh%rlbéeaﬁﬁ @%Erémfé CN(ilM jlc)iz_yﬂ\f/I dé/ ?é)dﬁ{%%gggtfggggghhﬁggl ,%t

i ncubat ed18t r ogyes e & Urteo fmolmimrmdaml ah’eelmpba'oel EHAethEabel | ed

“rabbit anti - hu a{gﬁ&rﬁgﬁoq@ﬁé It ur@gﬁ%y ontO gddgd. After
re

i cubating at mterrperatu or on our e su%str ate so ut| on is added
and then i ncubat@?ﬁalsutﬁﬂéﬁmﬁ I%EFTRi@*Ifr-e”éﬁhmi s Breppeinoyachd| seapenee

6N sul furic aci tanfinchd s ahaahanse ¢ AW xﬁr&éélaseaéflr@ﬁelﬁ cha¥fi g the
M CROPLATE READER Mbdel 3550 (.manufactuyred Measur enent of

bi ndi ng i nhi bi t iNEEAISH thp §}HCH rﬁlqﬁﬂﬁ%lffﬁ%ﬁ‘gﬁ |1W y9“6§7 2R BPBYInyPated
nouse ant isHM 1.63h arp iNmdy1gs. neasured by the Cell -ELI SA 20 usi ng the

human amiotic cell line ATCC The Cel l-ELI SA_plate may_b
prepared according to _the\éé'tfb\?é“ %Hfgg?%?n%%l-?%gﬁ‘ﬁ%rﬁﬁﬁf%ﬁ éf ghe
appropriate conderurraatn arons ttriudied a]zﬁa4(3shmd1mms:]:armlenhntamldvxthda afhvmbet al

bovi I h d
aiter washi ng {4 aaasRe® of T B AT et HnPLF Ak dhnofh

in Tables 2 to 4



(manuf actured by Nakal ai tesque). After blocking, 50 [err]l| of serial
dilutions of the culture supernatant of cells in which the chinmeric 30
anti-HM 1. 24 antibody, the hybrid anti-HM 1. 24 anti body or the reshaped
human anti-HM 1. 24 anti body was expressed,” dr exanpl e the culture
supernatant of COS cells or CHO cells, or the purified chineric anti-HM
1.24 antibody, hybrid anti-HM 1. 24 antib [ reshaped hunman 35 anti-HM
1.24 antibody is added to each well, ando"fsj%lr)'rg%t%neousl y 50 [err]l of 2
[err]g/m bioti mietai i reldri¢aumde Xif abhé bédyegioaddédthand hedn

i ncubat ed at - 46 - roomtenperature for two hours, and after washing,
peroxi dase-1 abel |l ed streptavidin (manufactured by DAKO is added. After

i cubating at roomtenpe ure for one 5 hour @qﬁ after jng, the
substrate solution is aggied anii then i ncgbat ed. "Su s,a,equent W@ e reaction

i's stopped by 50 [errl .IZ 8 I 3 § m
oo iR AR SR R B
chinmeric anti u%gsor M'f_§ ?EgA an \r/]uétrgbody of the pngstg I|’ h

can be neasur follows._FITSI.” nbnonuclLéar cells are sepdrdtEd 1tom’
human peri ph Ab bl ood or_bone_rmarrow by_15 the density centrifugation

e e e o me e - - —— e o e - o e e - o o s ae e e e -

met hod and prepared as the effector cell. Human nyel oma cells are prepared
,as the target cell by labelling the RPM 8226 cells (ATCC CCL 155) with
"[err]Cr. Then, the chicgﬁ{' C ant}i‘.}l&fdy or the reshaped human anti body to be
nmeasured for ADCC act, %/ 20 {fs added o the Iab§I |l ed target cells and
j i i s added to the

e, e St Al
measur ed for%ﬁ' actd W S0 g A L §gis time, 1%
'/
R

h, Sy

NP- 40 can be HUY g E 5?\}‘%’ i oactivity.

d 'f or measur [
Cytotoxicity can be calc t 4 f ein Ais
radi oactivit
radi oactivit rel’eased by NP-40, " and €15 30" "~"Fadiréactivity (cpm
rel eased by the culture liquid alone w thout antibody. When ADCC activity

or CDC activity is expic[{ ed for t e C region of antibody, human Cyl or
human Cy3can be used % ke c rell of antibody. Furthernore, by
901234567 8901234567
AHM QQHYSTPFT FGSGTKLEIK
HuSG | FGQGTKYEIK
REI FGQGTKVEIK



35 adding, altering, or nodifying part of the am no acid of the C region
of anti body, a higher ADCC activity or CDC - 47 - activity can be

i nduced. For exanple, there are the IgMlike polynerization of 1gG by am no
acid substitution (Smith, RI.F. & Morrison,38.-, Bl Q TECHNOLOGY (1994) 12,
683-688), the 5 I gM1ike polymerization of 1gG by am no acid addition
(Smth, RI.F. et al., J. Imunol. (1995) 154, 2226-2236), expression by
tandem | i nki ng of .genes encoding an L chd?%g%%h%ford, W et al., Science
(1991) 252, 724-7d)amihdredd Zdt s Squdicd 06F byh@nvngegebd 4@ theSHbshiativt i on
(Caron, P.C. et a{., J. Exp. Med. (1992) 176, 1191-1195, Shopes, B.J.

| mmunol ogy (1992§ h48, 2918- 2922, dinerization of 1gG by chem cal

nodi fication (Wl ff, E.A et al., Cancer Res. (1993) 53, 2560-2565), and
the introduction of the effector function by am no 15 acid alteration at
t he hinge region of antippdi es (Norderhaug, L. et al., CBRi. JFREZmrunol
(1991) 21, 2379-2384). They can] be acconp?ished by Bhe oligoner 4site

di rected nutagenesis usd3dseT8 NErEI4 P68 30 P23HI6DASE $2G46NEFS90di28y 56789
restriction engire cl e@v@oE)30ARSARRIKE AL SCKASEYTES PHEMAf W¥KQRPIGQAGLEWIG

i nduces coval gntshiondi B L ¥ Q5 GA DAK KR GBI S CIAS @Y TRF el ona THERQAPBXGLDWVYG
anti-HM 1. 24 gjg3d body @fQ D WS CABUKKROA SWKMSTIASGYTRN 1. 24 anWVRAAY GAG LIEYRMG
present inventiiHr can -be -used as a4 4 Vo th-agnosti es-for ~-ayelorma -by----

| i nki ng 25 RYHY 0 a 4-abeld-ed -compound such--as- +adl o+ setepe-and ~t-he -l1-+ke-
“ Furthernore, fpyagnent s -of-t-he -chi4verd G a4 ~HM-1- 24T ant + bedy-eF -the ------
reshaped humamgyayyt i - HM-L.-24- -ant4-body - such -as- Fabs - T(ab-} 2, -Fvr -eF -si-rgl-e
chain Fv (scFRyH0 -whereiir t-he v -or- t-he--Fv--of - N +H-€ehai A-ard-ar---chai n
are |inked by pypgui t abl-e ddnker- t-hat- -has -been--boundl t o- a-+ abel -eorpound - -
such as radi oipggfgope et-c.--can -be -used -as--an---n- 4 val di aghest hesRFoF - -~ -~
myel oma. Speciphipgal | y t-hese -anti-body fragments- can-Pe-35-- -ebtained-by --
constructing tghyg jgene -encodi-ng 1-hese -aH--body- fr-aghpnt s; -+ ntFeduei-rg -t-hem
into an expregyiygn Vect-6r---and t-hen expr-8ssing 4 - < sut+ abl e-hest-eel-l-s,- -or
- 48 - digestigygkt he chidwmr-i-6-at-i—HM-E-24 ant{i-bodyT or-+he reshaped-hkuran

anti-HV 1.24 gyi|body -Wi-t-h & StH-t-abl-e -~ ~mmmmmmom T =omm= mmmmmmmmmee
RVYHm  -=-==mmmmmmmmmm i m e e T === mmmmmmmmm e
RYHn  -===--mmmmmmmmmm e e T =mmmm mmmmmm e
RVHo e T ----- =
RVHp e ittt T === ===
RYHq =~ --=---m=-mmmmmmmoos mmemmmmmo T === e - _
RVYHr  ===-=mmmmmmmmmmmmmm e m e e T === mmmmmm e

RVHs  =------------- et T -mmmm mmmmmmmm e



enzynme. The above-nentioned in vivo diagnostics for nyeloma 5 can be
systematically adm nistered in a parenteral manner. A pharmaceutica
conposition and a therapeutic agent for nyeloma In order to confirmthe

t herapeutic effects of the 10 chi meri c-af® ~HM 1. 24 anti body or the
humani zed anti-HM 1. 24 anti body of the present invention, said antibodies
are adm nistered to a nmyel oma ceIIs-transEIgEteE ani mal and the anti-tunor
effects are evaluated. As myel oma cells tt° ansplanted to animls, 15
human nyel oma cdties aamiengpraefiat rssxjuenck tderehean begient oénetde Hochedtanpl e,
KPMVR (Japanese exam ned Patent Publication (Kokai) No. 7-236475),

RPM 8226 ( ATCC 155), ARH 77 (ATCC CRL 1621), and S6B45 (Suzuki, H. et
al., Eur. J. Inmunol. (1992) 22, 1989-1993). As the 20 animals to which
said cells are transpl £d, aninmals in y ch i mmunol ogi cal functions are

decreased or | acking at€ preferfed, and

SCI D nouse, beige n%; ) WHIE :
to be eval uat 25 E}%ih : iﬁgﬁ%
innunoglobua int -

re can be,nenti oned nude nouse,
vari ation i 491 wei ght of human Benc

82 E‘E %%i ' ﬁ%&gﬁ%ﬁ
sur vi val pe%v of animals, or the Ii eg EE §t§ §§§?$}YCA |

conposi tiong ¥ t herapeuti€ agents Tor, nyel‘ona That contain-as an acti v

, i ngredi ent
"1.24 antibo t he present” T nvention, can ‘be, systematically “or “ocally
adni ni st ere® e a parenteral” 35" "~ oA r~ exanpl e, i nfravenous ~~
injection s Heas driTp infusiton,” intrai ?tiﬁ?ﬂ'"?ﬁ"&ffbﬁf"FﬁfFéﬁéFFfdﬁéa
i nj ection, &rBdubcutdiédus i ectiTon can We Selvcted and "~ "C "49 T ThE
dosage regiﬁgﬁgnay Bé'§éFé€féd?§§7ﬂﬂN?ﬁﬂ7?ﬁ}§' pendi ng” on" T hé"agé "and t he
medi cal condi’tilons 6f the patients.” EfY ectiVe 3%%%{7§’§é gcfed rramt he
range of 0.@8YHd 7§ "6 ~I000 g/ Kg Tbody Wi ghty dose. " ATTef natrvery “t he
dosage of 5R¥HAbody .~ préféraply 50 to S0k Wy TBA"hEy'bé”éérééfédf'"
Phar maceut i &3 kconpagrrrdﬁg"6r‘rﬁérép§g575 1j7§?f ore fyel o™ T RAT ~¢oMt ai n
as an acti v& Hdgr edirent “the ~=10 -~ ~chitferi d -amd ~Hv 1922l ant T bpdy ~61 “The
reshaped hufHm  -----~--"-=------ K----A---5--A--Q--[~---~ S==-----
RVHD ~ —-=-mmmmmmmmmooe- K----A---§--A----- R
RVHO =~ -=------mmmoomee K----A---§--A-=mmmmmomo- §-------
RVHp  —-=--mmmmmmmmmme oo A--==--- A-=mmmmmmm o
RVHqG — -==--mmmmmmmommem oo A--=S-mmmmmm e
RVHr = =m=emmmmmmmmmmme —meee A-K----A=-m-mmmmm oo
A-K----A--mmmmmmm e

RVHs  ---=m=cmmmmmmmmee = [ -



anti-HM 1.24 antibody of the present invention may contain pharmaceutically
acceptabl e carriers or additives depending on the route of administration.
As exanpl es of such carriers and additives, there 15 may be nentioned
wat er, pharnmaceutically acceptable organic 4@ vents, collagen, polyvinyl .
alcohol pol yvi nyl pyrrol i done, carboxyvinyl polynmer, sodi um carboxynet hyl
ceIIquse sodi um pol yacryl ate, sodi um al gi hate, water-sol ubl e dextran,
sodi um car boxynet hyl 20 ‘st arch, pectlﬁgiﬁkih$l cel | ul ose, ethyl
cel lul ose, xant iIthe gumincaraiid wyteasd N kel Atidgisfass dhal Mcéthn
gl ycerin, propy%%ge gl ycol, polyethylene glycol, vaseline, paraffi
stearyl al cohol tearic aC|d human serunlalbunln (HSA), mannitol,
sorbitol, 25 | act ose, pharnaceutically accept abl e surfactants, and t he
i ke. Addltlves to be used may be selected from but not limted to, the
above or conbinations thereof. Exanpl@RNext, the PRésent invention will be
expl ai ned nore 30 specifically. Exanle 1. Coning ofl cDNA encodi ng the
V region of a nouse anti-HM 1. 24 antST8RBABUK1Z | s %A T30 b23 ne'ssenger RNA
(MRNA) Using Fast Track nRNAHMsol at iGhRRGGY WS HGEGDPTIBBYSS  (manuf act ur ed
by Invitrogen) according tolud€li nstruction attadHlbTWEFEED, nRNA was
isolated from2 x 10[err] JH6 50 - hybri doma caWﬁﬂQF¥¥%1$ﬁ>5233) t hat
produce a nouse anti-HM 1. 2&V#Hat i body.--2.----Anmplificatiomrof the gene
, encodi ng the variable regi oRYdb anti-body -by e PCR method-5
"PCR was carried out using tR&Hanpli f-i-cat-i-or -Fhernal- -Cycl-er- (nanufactured by
Perkin El mer Cetus). 2-1. ARNHidfi cati-on-anrd -f-r-agmrent-ati-on--of the gene
encodi ng the V region of a R¥Hge L ehai-it-Fr-om-t e -rRNA thus- i sol at ed,
singl e stranded 10 cDNA R&H fsynt hesi-zed ~usi-ng -t-he -AM* -Rever se
Transcriptase First-strand &BDHg Synthesi-s -ki-t--( Feruf-act-ed- by Life
Sci ence) and used for PCR R¥Hpri mers-used-+er PER--MKV -(-Mouse Kappa
Vari abl e) prinmers (Jones, SRYHiet al;--Bi-e~Feehnel-egy,--9,--88-89, (1991))
shown in SEQ ID NO 29 15 RVYH9 39 that-hybridi ze -wi-t-k -t-he- 4 eader sequence
of a nouse kappa type L chaRHHwas used--1060-Fer r}--6f-t-he -RCR sol uti on
containing 10 mM Tris-HC (RWH8. 3), -50-AM-KEL- O-1-AM-dNFRs (dATP, dGTP
dCTP, dTTP), 1.5 mM MyCl [ erRVHm5 units-ef-BNA-pelyrerase---

RVHn ~ -=--moomme oo

RYHo ~ ----mommee mmmmmmee e

RVYHp  -------om-- bbbt bl

RVHq  --------oom mmmmmmmem -

RVHr  ----ememee e

RVHs ST mmemos—s Seo—eo—eme—e



20 Ampli Taq (manufactured by Perkin.El mer Cetus), 0.25 mMof the MV
-primers shown in SEQID NO 29 to 39, 3 nMof the MKC prinmer shown in SEQ

I D NO 40, and 100 ng of single stranded cDNA was covered with 50 [err] of
m neral oil, and then heated at an initial- tggnperature of -94[err] C 25

for 3 mnutes, and then at 94[err]C for 1 minute, at 55[err]C for 1 mnute
and at 72[err]Cfor 1 mnute in this order. After repeating this cycle for
30 tinmes, the reactiob. ni xexoéusksonnefibatelimérie| antjibotigr ahd & nut es.

The anpl i fi ed i d by the low nelting point agarose 30
(manuf actured by S %@q{%ﬁ |£g)'g£s%£%g%th Xmal (manufactured by New

Engl and Bi ol abs) and Sal | Fomntiheacpooddcbjoiiatfira Shimeyiat al¥fibodyCoxr2a2.

Anpli 1 cation ande J§ AGRM 8 a Rt J;&Jﬁ %Lﬁed%grggsls’nfsgaeergf £BTRdg

chain 35 gene enco egl on of -a nou

was anplifPed byR¥heCINSRACE R HORL IdPrlseSSén eAppesEioat veator cDNA
ends; Frohman, |Wd%%§3sfﬁg Dﬁﬂﬁéhc$@&ﬁ fRe0v B8hiokShe §5mo§g38H99931n
(1988), Edwar ds et al Nucl ei ¢ Aci ds™ Res

(1991)). After m%% %Sr‘?ﬁ‘i‘r’e%’ﬁz%% SRR H neha e %sﬁefyihe FBHNGO149?)E

t hat specificallan ry;bgr@hmnvwéd;ul&r@oﬁprwé@mnregwna@ftneuse | g&a, cDNA
encodl ng the V region of, a n

he lif
- Anpl i FI NDER ‘}{ierr/(%%"ﬂﬁu%%’i ﬁi%as"dy? %ﬁ%\ﬁ@ﬁ’?n%&hﬁg ﬁg epVi FEPLiRRCeL
(SEQ | D NDD 42) 4 hadusspdeidhaiat | gndytthe dt zesgivh hof he AH@man Tookbant uhégicon

" of h ki

The anpli hed DRAY %n‘%‘frhcf‘ﬁ‘iafsp%’eﬁel‘%é%ﬁ e fto bt FRREeRo PR Ragar ose
(manuf act ur ed bytha angRr e tRr Y StEto R T (amnekpress ednbyeThkar a
Shuzo) and Xmal J{JmiuifaGidiak @né&ilng%@g}@@%@ of Sﬂulﬁénﬂéﬁrg] C 3.

Li nki ng and transformati on The DNA fragnent co Ising t ene encodi ng

the V region of dhfmolsk Y fa ¥8Hen %aﬂ mlﬁﬁ%aﬁe@h%na%@%rv@bel i gat ed-

to the pUPBY9 Vet iUIeRa eth kpbssidh W TN e iéna@@c%naé bie
reacting in a reacgtion rpxture cont ai ni ng cgrri\/ITrls g , 10 mM

MyQ [err], 10 mATHIAN/REBiex 1SYrﬁ\ﬁeAﬂrFan @%/?ﬁc%‘#“w h\}|€ﬂ€l@{1ye’5|
(8000) and one mlﬁumﬁnl%dDNAdhegia'SQar(d’rﬁihé &Etw@_tbﬂﬂyoﬁﬁ%xﬁﬂ;)Laéhaln
16[err]C for 2.5 ur Slmltarl ré) DNA t_conprisin

gene encodi ng thé'c% e S @b%%ﬁﬁﬁ%%srg% %?ir%nﬁe?fﬁ’gt %‘dc?o
pUC19 vector pr ea@arté'da lgnhargw/p@nwttdr EgoRlerand Xmal at 16[err] C'for
three housg.

Subsequently, a host cell such as the mammalian
cell is cotransformed using these vectors, and the
transformed cells are cultured in vitio or“in vivo to
produce a chimeric antibody or a reshaped human antibody
(for example, International Application Publication No.
25 WO 91-16928). Furthermore, an antibody gene is
introduced into mammals such as goat to produce a
transgenié animal, from the milk of which a chimeric
antibody or a reshaped human antibody can be obtained.
Also, the V region of an H chain and the C

- 30 region of an H chain , and the V region of an I, chain and
the C region of an L chain are ligated to a single vector
to transform a suitable host cell and thereby to produce ;
antibodies. Thus, for the expression of chimeric
antibodies, DNA encoding the mouse leader sequence and

35 the V region of the H chain and human H chain C region

present in the cloned cDNA, and DNA encoding the mouse

leader sequence and L chain V region and human L chain C



Then 10 [err]1 of the above ligation m xture was 30 added to 50 [err]1
of the conpetent cells of Escherichia coli DH5[err], which was left on ice
for 30 mnutes, at 42[err]C for one mnute, and again on ice for one

m nut e. Subsequently 400 [err]1 of 2xYT nedi W@ (Wbl ecul ar ‘Cl oning: A
Laborat ory Manual , Sanmbrook et al., Cold Spring Harbor 35 Laboratory
Press, (1989)) was added thereto, incubated at 37[err]C for one hour, and
then the E. coli negiphaire bmtrdduced-ifRo-a2gimgdgaexpeeissionMVviesthdmar

d oni ng: b : SAL b
Labor atory Pross. | %‘ﬁ%ségf%%%‘f%ﬁ?%éﬂésf{‘%%fa?5?‘*%%’3-2%?%??*?“{%?5’&(1 then

i ncubat ed overni ght-bi538%FJerr]C to obtain the E. coli 5 t ransf or mant .

The transformant was cul t urgghovgs néghteddiShl 88 hCrbBndPet nhahhe 2xYT
medi um containing 50 [err]/m _of anpicillin, and then fromthis culture

pl asmi d DNASwas AEpHPeY ushiy eReCAiRg thaeY nb8ILRBI EuRahumBESdZRE HA 10

Labor at ory ManualghSantinekc eteglon 60148 BRhhnonHeREOh , Lahar A ¥ nRodSsg
(1989)). The plasm d thus obtai ped cont ai pi n& t he g&ne encodi ng the V
region of the nous® KAFRIIFHEELL That iR FS2df FBATRhaDAy bPedbnkegian of
produces the antia HddarR4L IFhain adté bbtyro@scéer irtopChiiyle ekpeeplsasm d
obtained in the above-nmentioned nethod containin he geng.encodi ng.t he
regi on of the rmuvseeCWJE:hst%e xrﬁ%%mf]r%rﬁ? h‘gp%%ﬂb(??%b?rﬁ ?Hg}lﬁﬁlgéﬁ&gc’t-h&%
anti-HM 1. 28 ant i bbayl5&3) ¢ erbetng UeHM/HRIGt o202 hofkacplés2are
“Determnation of Lhgmdasmaeauangertl DkhdHS-RESon380UEREE b k"B MR
e above-nentioned plasmd e

coding region int md was determ ned using t

automati c DNA sedderitiero (qrantt aettredtdyPrefrsedtee odgsisadl abirezag Taq

Dye Deoxy Term nadfdi ¥ks} 2% he S8Shehsd Neurthh 4ABAWbagt ured by Applied
Bi osystem Inc.) in the protocol Iﬂ{i}zl) cat ed %the manuf ac%ur er. The base
sequence of the gene encodithgFiFEAPTRRRI LA RATL t1RS LEERBP hoBPene2fpuse
ﬁlnoti égM 1.24 an':] intkattyi cred adbeek ][by hhae qx_tméréxd:qi)%&ﬁ/vl;ﬁei deshowd i:n]g.ﬁEQibD
i 1. The hase sequence of, the, gene encodi.ng.the V region.of the H
chain of the nou'saé&af%qqsyh&rl.azfeaﬁﬂq%eo%%%?ﬂ a?’h%ldbﬁgqutﬁi 5'#1@@}}1‘78‘1’ ahd
PUCHWHR16 i s shaire ighiSte@ il NG ikhdbxanptiee rededpedi anhannant i66Ry35

The overall struGhusal Jie b aalole pleAl, Lofhal 0o R0 a0 HhShglLbate

simlarity with r, 1 n whi our Tramewor kK portrons are
t hr ee of the cells and purified to homogeneity.
20 The isolation and purification of the desired

protein of the present invention, a chimeric antibody or
a reshaped human antibody, may be carried out using an
affinity column. As a column that employs protein A, for
example, there is mentioned HyperD, POROS, Sepharose F.
25 F, etc. Alternatively, the conventional isolation and
purification methods used for proteins can be used and
the method is not limited in any way. For example,
combinations of various chromatographic methods,
ultrafiltration, salting-out, dialysis, and the like, as
30 appropriate, would permit the isolation and purification
of the chimeric antibody of the reshaped human antibody.
For the prbduction of the chimeric anti-HM 1.24
antibody or the reshaped human anti-HM 1.24 antibody of
the present invention, any expression method can be used
35 including, for example, the eukaryotic cells such as
animal cells, an established mammalian cell-line system,

an insect cell system, a fungal cell system, and a yeast



- 53 - hypervariable regions, i.e. conplenentarity determ ning regions
(CDR). The am no acid sequence of the framework are relatively well
conserved but variation in the am no acid sequence is extrenely high
(Kabat, E.A., et al., 5 "Sequences of Pra@gei-ns of | nmunol ogi cal
Interest”, US Dept. Health and Human Services, 1983). Based on these facts,
the am no acid sequence of the variable region of the anti-HM 1. 24 anti body
was compared the czaﬁhcs;e&ﬁejn,seamlamms procmtjdmcﬁ: eselbstsaecHaagbpsetteiid

i nvesti gate honol ESLHQ ped_a 0 n Tabl e
5. Table 5 Plasmi e ence% &%{%&(gﬁﬁ,fi ’ afl V\TigepUCHIWLQ
3-5 24- ?4'efera /56he chigegic mIGHWM Gor Ghe reshaped 3huidéan
50- 66 99- 109 m4Q bod PRIt ‘%reé@ﬁg"ﬂvgdﬂﬁbﬁﬁm%%. §3§%§9e§£i& $n the

cl oned cDNA (Oonstructlon of the chineric anti-HM 1

Construction of &PSegSldsSsi dhe&ibcald sor ddie thekomrelle: the ¥eapeesslbs,

vector 25 thatth@xpff@im 2aahiseyd Q-@tggﬂ\{lelll?gl anti body, cDNA cl ones
pUCHWLY and pUCHWHRI16 encodlngﬁﬁhe reglons of the L chain and the H
chain of the nouse anti-HVWD 32 o TR iIRFINPEeRS cthdki axed by

the PCR net hod, a@é_mﬂeﬁdmtﬂr@dm@des@h@d fasE H&ﬁm@qmra%sc@mye&é&rbé%sed.
(I'nternational AQ |l icatio PubI N%0 92-19759) . backwar d

pri mer ONS-L722S EéE@xFB . ﬁg,a%ﬂp( & S &Y Y+F%ﬁ1d the
_backward pr@ mer vmme:%a(cSEeah:myN@Hcm)) foarontolterV nieggiben u;]sfedlﬂ He €t Te 9Ve6 £
- desi gned so that bge%xi%grsgqb;lev ttoQ% RNA %tr}%ﬁ gc\}leSMhe start of the

| eader sequence O I on Of each an ensus
sequence (Kozak, lNFlé@eath°S9 whsich BK@IHCMM¥¥H4M£WK%ﬂHCMW£MEQHCﬁuKbﬁ@e

- 54 - recogniti S{y 0 | e C Yy rd pri ner
VL9A (SEQ I D NCrgggiﬁigfhtﬁga a?%g%ﬁﬁ gkbh bBQQ %%ﬁ( J-qgaéormard pri mer

VHR16A (SEQ | D NBPPigratépnt Rubviragion ¥e- aW0H9@héﬁﬂ5@ére desi gned so that
they 5  igbridize to theFDHAhaeﬁu@aqeaenao@taﬁxo&lé& & Yerd'@xbrEd U

and Lhey, have a SB'LRE AaRRR138H1ERTT: R BEe SEOU et llentiin,

there can be used viral promoters such as retrovirus,
polyoma virus, adenovirus, simian virus 40 (SV40), etc.,
and promoters derived from mammalian cells such as human

20 polypeptide chain elongatioh factor la (HEF-la), etc.
For example, when the promoter of SV40 is used,
expression can be easily carried out using the method of
Mulligan et al. (Nature 277, 108(1979)), and when HEF-la
promoter is used the method of Mizushima, S. et al.

25 .(Nucleic Acids Research, 18, 5322, 1990) can be used.

As a source of replication, there can be used
those ‘derived from SV40, polyoma virus, adenovirus,
bovine papilloma virus (BPV) and the like, and for the
amplification of the copy number of the gene in a host

- 30 cell system, the expression vector can include, as a
selective marker, aminoglycoside phosphofransferase (APH)
gene, thymidine kinase (TK) gene, E. coli
xanthine-guanine phosphoribosyl transferase (Ecogpt)
gene, dihydrofolate reductase (DHRF) gene, and the like.

35 : 4. The binding inhibition activity of a chimeric
antibody or a reshaped human antibody

(1) Measurement of antibody concentration



100 gl of the PCR reaction mxture containing 10 mM Tris-HO (pH 8.3), 50
nmvi KC1, 0.1 mMdNTPs , 1.5 nM 10 Myl 2, 100 pnol e each of each priner,
100 ng of tenplate DNA (pUCHWLY9 or pUCHWHRL6E), and 5 units of Anpli Taq
enzynme was covered with 50 [err]l of mneral44il, and then after the :
initial denaturation at 94[err]C, heated at 94[err]C for 1 mnute, at_
55[err]C for 1 mnute and at 72[err]C for 1 15 m nute for 30 cycles and
finally incubated at 72[er Theé fcomckhtmartitoss .o fT e HGH gt crhicibodys may i He ed

by the 1.5% I ow geltl pe| r | jgested w.,th Hondl Il and

BanHl , and then c gtr?g FO%EL@%%‘% gfrf]gl%f cﬂe%é:cg\#?g%iogfn aol?sc?%}anc?he L

chain and to HEF- VH gyl foELIFA pleggisofosf meesurtenenitn. ofifargribody

det erm nati on of bl $CGUERGS: bleh g@y@ iRng t }Pwé qgge t

that contains thgbcgsﬁggf %ﬁx gg'ug%cgr@ re fg?ﬁngﬂgfg%nQ4L-g err i%ﬂl 4

HEF- 1. 24H g1, r&8pkedivELfShoplate (for example Magiiferrondwiufipgtered

respective vari ablyeNuggi)Oasf Famobhe izkav &ikhaamiod$uHE: hRdl At Alhman

HEF- 1. 24H gyl were d|ﬁ§s¥eg with restriction enzynes H ndl Il and BanH to

meke restricti oniBPagdREAPEAYWALCR GeREentZatioR ©F thé'94™di 11 site and the

BanHl sites of 30OI Ugasmatéecbmbcamiﬁwamh ltllwygge'&:ﬁh toefrra%diillution

pUC19-1. 24L-gK a +1.24H spectivel y._ .Escherjchia coli .

cont ai ni ng respengsgrpﬁggﬁi8§?g¥BEC%§-%Sék%}§rﬁFﬁr gnaWL§E&§a1.§4ﬁ5g¥|

were ternmad Eschyacthi a.06ki TReBhern] (p0UCLINENALLI gKborDHeESERER BMbam3A

~coli DH5[err](p -1.24Hqyl), and.were.internatiqgnal ly deposited on
August 29, 1996, U\‘Cﬁgﬁ}t hBELNgt %naFth\é\ﬁi gﬂrbb}tlon&f OB GOditiFE: siRprnatant

Human- Technol ogyofAgehiy oh whdoht thel cBimemrde andibedknoldgy hy¥rild

(Hi gashi 1-Chone_1: ukyha, gLt | aki . pref ure,. Japan) under thé

accessi on nunber%Aﬁgﬁﬁg%P-§g4gﬁgn%eﬁégﬁF§Pb§@3§,gé%lEOPQE &8¢t IS Shder

t he provisions oforhexsupipetheTevdtyre2supernanshtcofofOSnceld@Sor #id S

I n order t@ obse t hg,-t Si r i gn . af ' ' ti_- 24

18 ODSCEdPs| Nt ERESHARL £ 228" EASNAR1A! ahRIHERYIPHYH A 865.“{'%’3"(%7 o

anti body, "t he-above 10 expression vectors were test
CRL- 1651) cel | s.OFEreghopedgheman apbibpdy1isqpdder Wer eacht weddf.or Mdén nt o

COs-7 cells by ei@@t;npp@faaipalyﬁén?héb h&8B8ePUbASThighReH! YRR anti-human
(manuf act ured by BloRad%. gﬁch DNA (10 Terr]g) was agded té 0.8 % al'i quots
of 1 x 10[err] 1596 arbibadyy 15 nagied, ahdnghelsabj Ehecgubstyateesodutinm v

and a capacity ofs2§mae04] Fp-Af tesphdeyl epRYSHHaPel i AEnAkat@uiFeBUbES at
room 20 SIGMA) is added, and then the absorbance at 405 nm is
measured using a microplate reader (Bio Rad). As the

standard for the measurement of concentration, a human
IgGlk (manufactured by The BInding Site) can be used.
The concentration of the purified antibody is obtained by
25 measuring absorbance at 280 nm and calculating with 1
.Ir'\g/ml as 1.35 OD.
(2) Binding activity
Binding activity can be measured by the
Cell-ELISA using the human amniotic cell line WISH (ATCC
- 30 CCL25). The Cell-ELISA plate may be prepared as follows.
WISH cells prepared at an appropriate concentration with
PRMI 1640 medium supplemented with 10% fetal bovine serum:n-
are added to a 96-well plate, incubated overnight, and
after washing twice with PBS(-), are fixed with 0.1%
35 glutaraldehyde (manufactured by Nakalai tesque).
After blocking, 100 pl of serial dilutions of



tenperature, the electroporated cells were added to 30 m of the DVEM
culture liquid (manufactured by G BCO 20 containing 10% y-globulin free
bovine fetal serum After incubation of 72 hours in the CJerr] incubator
BNA120D (manufactured by TABAI), the cul turegsupernatant was coll ected, and
the cell debris were renoved by centrifugation, which were used for the
follow ng 25 experinment. 3. FCM anal ysis The antigen binding activity

of t t het chi) mer i Ic ditel cEVtirad smp@irhadtyan}mi’:mﬁ %eagls jgfiai?%ibh R (é]ix(%ﬁéric .
cytonetry) anal ygi.g U e e . er, 4.7 X ells-
(?J/apanese Unexam%lrr\lZ& ag{]g'ﬁ{zqﬁ?gl%%td dnt?'ﬁol?gitb)r%.a'"ﬁﬁggﬁﬁ')zl RL4R_HEd

with PBS(-), 50 parithe seshapeduhumen entdoS8M lcdd santhidiody adhces t he
bove- ment i d ghi ' ib3-H i.b ff
above- rent | oned. eipgRkean o Mkl 28t 208 SLatdlal EACHOUN e

(PBS(-) containing_ 2% bovine tetal Serum an b sOdi um azi or 5
[err]| of 500 ggfRLlsuPrf FHE Fedds.arri the Puzifisd iduynenic SmticrHd |1 024

t he FACS buffer tibbly, Webeiaddadi- i,pQu i e As
a control, 50 [e?? ﬁ ofyi ggrrg Lg1qéh?§g}i2q8%%k?$ht rﬁgff%%g} Apppﬂ#%?}on
Publ i cation No. WBézi¥gis ? g gl edyeds] rdged: ke BACH Meliler insubmted gt

of 500 [err]g/m rbom tpmpeiaedravgse tgE2aKuYPCLAM (tm@yféﬁrﬁds(i%s@' CAPPEL
) in stead of purifheglnﬁuse gn i-HM. 1, 24 antibod%%égﬁﬁ 9 [era%l of FACS
buffer were added: 28R4*EFnfrR F% PRELFAPEED ABCef dyg (M fasd ynRss by
buffer, 10® [errPRKO) 25 fddelig/nl FI TC conj ugated goat anti-human anti body

“(GAH) 10 (manuf act ur ed p t 10 _[err]ag/nd FITC con at ed goat
anti - nouse anti body (GAM %Egﬁfgc %?gﬁngyagefP%ﬂ BFFPFﬁf&ﬁfé&ﬁaf'éﬂﬁhd,
and i ncubat ed ath@aurenpeeasubstofteéceoloti@d menatided Amnderthwms Hinegbsitdd .
t he FACS buffer,gib stspendgd | . of ifen, 5

séG3enttP " @%l%éa8€§oﬂ119 s%ggggéﬁgygﬁgsgano&n%ﬁ}

fluorescence intensity of eac was mnmeasure )
(manuf act ured bySBeERBHC DRekfns®ng . thenspabsprbanepgatl 490t nwad st eeesvaed

that the Qs mari@sﬁﬁ@ritWﬂ;@ﬂOBﬂATEOﬁHAbﬁﬁnﬁo&«QltbSSﬁPK/MEnE@aEt*&%ﬂ‘  the
peak of fluorescence intensity shifted to the 20 right in the chineric

anti-HM 1. 24 ant?h3cd¥2%4ded cells as compared to the control similarly to
the case where nouse @3}i -MbbduPdmenmt i GOAyin@snaddadi bRl &nCapkiiiiRe t hat

anti body. 25 Exanple 5 SHiSPAE T ERERCOR SRk eHBY By SPenbPRdnYdessy
produces a chi nerewsemntiiM . P424 antibody is measured by the Cell-ELISA
20 using the human amniotic cell line WISH (ATCC CCL25).
The Cell-ELISA plate may be prepared according to the
above-mentioned (2). WISH cells prepared at an
appropriate concentration with PRMI 1640 medium
supplemented with 10% fetal bovine serum are added to a
25 96-well plate, incubated overnight, and after washing
twice with PBS(-), are fixed with 0.1% glutaraldehyde
(manufactured by Nakalai tesque).
After blocking,'SO nl of serial dilutions of
the culture supernatant of cells in which the chimeric
. 30 anti-HM 1.24 antibody, the hybrid anti-HM 1.24 antibody
or the reshaped human anti-HM 1.24 antibody was
expressed, for example the culture supernatant of COS
cells or CHO cells, or the purified chimeric anti-HM 1.24
antibody, hybrid anti-HM 1.24 antibody or reshaped human
35 anti-HM 1.24 antibody is added to each well, and
simultaneously 50 ul of 2 pg/ml biotinylated mouse
anti-HM 1.24 antibody is added, and then incubated at



anti body 1. Construction of an expression vector for the chimeric H chain
30 After digesting the above plasmd HEF-1.24H gyl with the
restriction enzymes Pvul and BanHl, an about 2.8 kbp fragnent containing
the EF1 pronmoter and the DNA encoding the VY gggion of the H chain of the
nouse anti-HM 1.24 anti body was purified using 1.5% | ow nelting point 35

agarose gel. Then, the above DNA fragnent was inserted into an about 6 kbp
fragment prepar ed:oto;n ciegrgetrarton xieh ef carx fwes Haanr s/ £ CAod alﬁedrfﬁésﬁlﬁgﬁan H
chai n expressi on FR- AE- Rvh: PM ern i onal
Application Publ i th&%aﬁg \ﬂ%egﬂ/efg_{ ep c"’o"rﬁ%ﬁ’hu {‘ﬂﬁé BR%OY he

gene encodi ng t he.scagistesint regi on of a hurran H chain vmth PvuI and BanmH to

construct an expressmn 5 r the H
chain of the chineric anti A t\é%cf%rugr%@ib@d{/aq{ ZJA%HHE!;’@ #‘gyucjgggn |%to
CHO cel l's 14 or d&PuEo a@sk aﬁlqeghwasﬁmletm%mthsmmgmuomhascmdem c

anti-HM 1. 24 ant igh@d¥hehh8 ngepat o0 m{t p§ £ssi on
vectors, HEF-1.24L- I[per?r gn DHFR- err]E—églgE'\% 1. %H— * at ﬁér%g

linearized by di §§ tlf?oP\’r‘&I °\£er5é’ sivhfusdite Arsidyr |"*ﬂ¢ dehire Bhsebanee
CHO cel | DXB1l (denavednfu a& inléasNE@ldC@sﬂi@QﬂfeCMMATﬂﬂ:m NN

Center) by the el Qratl on 15 t.hod under the condition simlar to
t he above- nenti or?iggb %80585\781 Ft’é(n?lb’n ransfection into the COS7

cells). 3.10 Cene arrpMefasumamentbyprﬂmCAmg:J,Mm:mene i nt roduced CHO cel | s,

~only those 20 CHO I theofthe, L chain anc chai n
expressi on vectors ha@ggb§ggel n ltg llg dggartfhseurc\ﬂl\ll“eﬁln tHE Cﬁé % ree

[err]-MEM cul t ur&eshgped humaonf amtmbedybpfeltbecma_s)ertm iwhvieatt 560 daat rhegy/ ni
418 (manuf act urﬁgaQMrQHBQQ ;38&).0%0' 193/ Qevi gl%nfogﬁt{)%l)%e}q:r LHBf i uredded and

so 25 they were sel ected Subseq uent d by
Si gna) was addeds?BaFﬂEeﬂbév@mcDPFEFePPFQHhGraAml@%@ItIb(m& Maratow by

propagat ed,5 t hosghéhabnpiegueent PerGHhERHNC ar&thdeM L eg;atf arge
anounts were sele Qﬁl esul t, glongi ;#n8- 13 n %4? %blt a

production effi c?g%‘?ﬁt?ﬂf %f)?)ﬁ]t oBumap Ry Riopa Fﬁéléhlalﬁ?r Prepahesb @ wdre
obt ai ned and t ertedgébecebl meyi takallihlyl thad4ranti gody- I&l’eq(ilésCI(@ﬁ'cQ.eUCL

lines. Exanple 615§P“§££HCﬂbO? OEhgg? %ﬁ Iﬁ%é%?é Jﬁ ég§ég¥|439dy
reshaped human antibody to be measured for ADCC activity
20 is added to the labelled target cells and incubated, and
then a suitable ratio of the effector cell is added to
the target cell and incubated.

After incubation the supernatant is taken to be
measured for radioactivity using a gamma counter. At

25 this time, 1% NP-40 can be used for measurement of the
maximum released radioactivity. Cytotoxicity (%) can be
calculated as (A-C)/(B-C) x 100, wherein A is
radioactivity (cpm) released in the presence of antibody,
B is radioactivity (cpm) released by NP-40, and C is

- 30 radioactivity (cpm) released by the culture liquid alone
without antibody.

When ADCC activity oxr CDC activity is expected for ;
the C region of antibody, human Cyl or human Cy3can be
used as the C region of antibody. Furthermore, by

35 adding, altering, or modifying part of the amino acid of
the C region of antibody, a higher ADCC activity or CDC



35 The chineric¢c anti-HM 1. 24 anti body was constructed in the

fol l owi ng nethod. The above chineric anti-HM 1.24 antibody-producing CHO
cells were subjected to continuous - 58 - culture for 30 days using as

t he medi um I scove's Modified Dul becco's Medi am ¢manuf act ured by G BCO BRL)
contai ning 5% y-globulin free newborn bovine serum (rmanufactured by

G BCO- BRL) by the high-density cell culture instrunment 5 Verax system 20
(manuf act ured by aCELIVEX yBlc@®CENGRdueed).. On day 13, 20, 23, 26, and 30

after starting the culggy cul |- i € _réiJ) in .
pressurized filter unit S%I%‘Iél RA6I\'I g:t*nhlé;\r%‘ gctI@urtcehé b?%gg%%ﬁs ﬁ%rndz%ﬁﬁ%nt he

chineric anti-HVOE Z8Cky Bedpol@cid wabsdriftintiion pifmitled Risl G- a&
|arge-vol ue ant ivaag sel,| eCt OB 1oy atEemiont Q1 SHSf o)  GumIges I othdy
Ni ppon Gai shi) and_ Syper Pr(it ein A colum (hed volune: 100 m, menufactured
by Ni ppon ‘G shi )Igﬁqs’itjﬁ-g‘ePQg FEHE 34598 Stfi F9Ghdsh afnragid addini@Bdi um
citrate buffer 1E(SmithpHR]§)I.as ielte agl.yt iaqg_mu{m‘raﬁlt,aquyg%pglgg, zhg attached
instructions. Th |.u ractions. were. adjus Q. _ghou : y
i mredi ately addi ?&3}?'@1‘;’? )¢ BEPTESA18oPY /Kw?ﬂ‘%&ﬂ}%ﬁ?ﬁ%t‘%ﬁ@&?%\as
measur ed by absoebaocdngt a280 wimadnd (]csalucfo!mi;,edz.vv:cetmr?]l.[ﬁ_rsdjg#rtde a(t519.9HB
oD. 20 Exanpl . t gL, nat;i. activity .o e chineric, anti -
T 24" ant i body Cneneri d2ant b HigRede FEO, i 86, 10 AU A of | ow ng
bi ndi ng i Nk@ bi t i smbattituitipn I.Carowba?uf:erremg adf. ,bigndiBwp .i rllha_da.ll_lt@1)919224 )
“activity 25 1. tr ' o IOt 1 t 7 \F

:nt: \tglodg Af t er t%gsr'mé%gla%??-glql\/ﬁlpgggént%i'gddg%gw&ﬁg&?e@@vazt)h_woﬁ’ M
bi €ar bonat e buf f 871802824y, fimexripatipn ef IGGnyymicheimdal madidiingtion
succini m de (manyfaskyred. by E¥ 39., chABSy! Res). \Q@@g@gd%%dﬁ%é@_aﬁ at

room t enperat ur eBLgr urs. .There m  of ycine solution-

ho after, 1.5 ]
was added t her et 879 ﬁgﬁbéPEHOQPCFEJBPn Pgnﬁgﬁa?&f@"?&r Fongtdcre ox D t he
reaction, khd theoaithelbeettiphatedthgChiinget regsoned eeldieddaddisi ng the

of binding 1 nh b NPEACABE LGy b TRE Bhnd: BUET nit bl FPORA(SoY Bnhe -
59 - biotinyl ated@3#Bug8d8danti - Pvey. 24nabhei bodpmpdd sireds iyed hey ol igomer
site directed mutagenesis usind-primers, addition of base
sequences using restriction enzyme cleavage sites, and
20 chemical modifiers that induces covalent bonding.
in vivo diagnostics for Myeloma

The chimeric anti-HM 1.24 antibody or the reshaped
human anti-HM' 1.24 antibody of the present invention can
be used as an in vivo diagnostics for myeloma by linking

25 it to a labelled compound such as radioisotope and the
like.

Furthermore, fragments of the chimeric anti-HM 1.24
antibody or the reshaped human anti-HM 1.24 antibody,
such as Fab, F(ab’)2, Fv, or single chain Fv (scFv)

- 30 wherein the Fv or the Fv of an H chain and an L chain are
linked by a suitable linker that has been bound to a
label compound such as radioisotope etc. can be used as
an in vivo diagnostics for myeloma.

Specifically these antibody fragments can be

35 obtained. by constructing the gene encoding these antibody
fragments, introducing them into an expression vector,

and then expressing in a suitable host cells, or



the Cell-ELI SA using the human ammiotic nenbrane cell line WSH cells (ATCC
CCL 25). The Cell-ELISA plates were prepared as follows. To a 96-well plate
was added 4 5 x 10[err] cells/m prepared with PRM 1640 nedi um ,
suppl emented with 10% fetal bovine serum Ln@gbated overni-ght, and after -
washing twice with PBS(-), were inmobilized with 0.1% gl ut aral dehyde
(manuf actured by Nakal ai tesque). 10 After bl ocking, 50
[err]] of serial diidedtions tife tdieinedy iterdmt tvrn - H\2 4. aﬁtﬂhbﬂﬁodf €het he
nouse anti-HM 1. obt ffinit uri fication ded to
each wel | and siru QrA&T' eouéﬁlu ag[r}arjﬂfmoﬁ' 521i [%’?ﬁ’/’jlg & ‘ﬁf‘gf’ ﬁyf'éf‘ ﬁgﬂ'ﬁusé
anti-HM 1. 24 antldnnﬁmamas added 15 i ncubated at roomtenperature for
two hours, and then t 13564 Al t awv u tur b
DAKO) was added. Afte?ﬁll ncu teidng atj'tlrooCi Q‘slef‘r}p{e‘rﬁcgt%féé&%%?égﬁg %%r Sgo{"é en
washi ng, thed subsiamtke syshamatigesl Jateeningstered oppi agpahentenali on by
adding 50 [err]| Rfnfl}.20 sul furic acid, absorbance at 490 nm was
measured using the M CROPLATE READER Mbdel 3550 (nmanufactured by Bi o-Rad).
The result, as shown i PHaFmesewtdrad SPmaeaition @nder | therapewhig. agent
ant i body has t he i dentficiaimy®ioma blndlng inhibition activity with the nouse
anti-HM 1. 24 anti body to the biotin ted u anti-HM 1. 24 anti body. This
i ndi cates that the chilfe Eﬁ SntiD & tﬁq"e)e é??ﬁ%??‘é‘b’r%rﬁ%e‘f% Abikhe
anti-HM 1.2a ant iclbrinhprlléxaammlerm IJVQaswrmimddyofoﬁ f’lﬁmd\Dﬁﬁ\mize'dta{nﬂi Hne
~ 30 hi DR | ntl 0 ndent

Cel I ul ar CytotOX|C|'?}y)[Fig'(‘:1'!(]:'%\(/137]1tof-IéIMI é%ﬁ%%3!§%8%¥§P%§1 % %%?ﬂ%%ghgsset
forth in CurrentaPEo@dmomssmﬁrEMWmnoboywehﬂm§NQalLs ﬁrﬁnﬂpﬂammedsamﬁmes in
humans, Editor, A3 the ?ﬂlt' 980 3F fectd are %hzgxla) g & sSons, Inc.

noc

1993. 1. Preparation o fector cells tes were separ at ed
fromthe peripheral bRSoBYEAOB@neehasr G\W e H@@ITISIW sl:tarﬂiiilml@nt S
with multipse nyabeen eﬁBﬁlad%@TlEYa%nb&Jeff‘é&%Ie' ON SR fElq%B Bo equal
anount of PBS(-) was . added to the 5 peri pher al Iood andrth one marrow

of heal thy hunman®€RidOpstieAPE RFERPARIt KEME2midempnesmiliexarined fatenh
Fi col | (nanufactHnbdlbatﬁbarmx@kahjCRBrey—QmﬁmUB?Qtmﬁﬁidna At ccr

400 o Tor 30 mnaoads W18 rrhE BREY ashays; AR sl AR ihg adkied
twice wwth RPM al., Eur. J. Immunol. (1992) 22, 1989-1993). As the
20 animals to which said cells are- transplanted, animals in
which immunological functions are decreased or lacking
are preferred, and there can be mentioned nude mouse,
SCID mouse, beige mouse, and nude rat.
Furthermore, the anti-tumor effects to be evaluated
25 .can be confirmed by variation in the amount of human
immunoglobulins in the serum, measurement of tumor volume
and/or weight, variation in the weight of human Bence
Jones proteins in the urine, the survival period of
animals, or the like. '

- 30 Pharmaceutical compositions or therapeutic agents
for myeloma that contain as an active ingredient the
chimeric anti-HM 1.24 antibody-or the reshaped human
anti-HM 1.24 antibody of the present invention can be
systematically or locally administered in a parenteral

35 manner. For example, intravenous injection such as drip
infusion, intramuscular injection, intraperitoneél

injection, or subcutaneous injection can be selected and



1640 (manufactured by Sigma) supplenented with 10% fetal bovine serum
(manufactured by Wtaker), and prepared at a cell density of 5 x 106/ ni
with the sane culture liquid. 2. Preparation of target cells 15

The human nyeloma cell |ine RPM 8226 (ATGC 4¥1-155) was radi ol abel | ed by
incubating in the RPM 1640 (manufactured by Sigma) supplenented with 10%
fetal bovine serum (manufactured by Wtaker) together with 0.1 nC of

51Cr - sodi um chr otheedasag®[ cegil@ehomagObei sefleste?D as affpmipriate

radi ol abel I'i ng, e d r tkpes . Whth _Ha ance |,
sol ution (HBSS) gﬁgéggy}ﬁgt gﬁafgeaaégnggﬁt lrt?i{tE [ Ic‘)‘#dé'? a} )r%,lg ?’6@%‘%?}05/ gﬁts qg'.e
ADCC assay Into aagsem%ﬁk U- bottoned plate (manufactured 25 by Cor ni ng)

were added 50 [err]l Effgcﬁiv}g[ébélagégige&eﬁ:@blt%%go% e ]z/ange&bfl 0,p1

affinity-purified chi ITEI‘Iﬁ antj - HV ant 1 body and nouse anti™-

anti body, of conPPoFOhifER PGEBBAGY aredsBE/ B9SSer oPdEprnatd viedaot ddeat

4[err] C for 15 nilogage.oB805 m%/body, prefdbaBlyl80 kernblo fk/»odyiO%ay be
effector cells/m stagded thereto, and cultured in the err] “i ncubat or
for 4 hours, vvheﬁer%é F4tio (E:T) of the effector cells (E) to the target
cells (T) was set at Phdrm&cdut?@al,compdfitiofiseokuniieedpkerik! aglnite

super nat ant was 5 t joactivity. rel eased into the culture
super nat ant was %§§§ﬂ¥§%gﬁi E%%tggﬁ%%gg%u%§eéx(iéﬁégf,lﬁgﬁﬁgégpﬁrg € . 61
- by Al okdP ForchimerienamtiofiMt he24maibihodudovathevicephapedNBuh@an

- factured b 0%k Cj 9 5 d :
EZFE;/?E-gax 10%?£€%%§%fﬁ'%§?§n$§%%%%c%$v?%§ g%s ?e?gggggé?ﬁ F%é presence

of “antibody, 5 SO RRAFREeWIIGRIEYnJcCFertakiy Byrrere, oxnadditdves

radi oactivity (cpeperdimpsed the theuts dEr&ahi AL erat 98a. Wi t hout anti body.
As shown in Fig. 3 en the chinmeric anti-HM 1. 24 anti hody was added as

conpared to the cont '8! §%REPLa%) of 4R RFEIeTS| Ardeadddtiven t khere
increase 5 t he riayl batnent idhed warbeat sigaihatetbisatliymeetepaablaHM 1. 24
ant i body has AD%C% si nce, there. wa ytotoxicity

observed even whe C’%iecwrrstoa/u-veelzrég\%h-er ?e%“arﬁ?mﬁn%sai‘aggﬂg'it was shown
that the Fc por tRoywinylpyrrdividonentd ddoyxysingl|upo Egmén, 056aiamADCC :
Conary e} ot RSB T 0 L R S g o
the V region of alfinadshap@tarngmiuble dextran, sodium carboxymethyl

20 starch, pectin, methyl cellulose, ethyl cellulose,
xanthan gum, arabic gum, casein, gelatin, agar,
diglycerin, glycerin, propylene glycol, polyethylene
glycol, vaseline, paraffin, stearyl alcohol, stearic
acid, human serum albumin (HSA), mannitol, sorbitol,

25 lactose, pharmaceutically acceptable surfactants, and the
like. Additives to be used may be selected from, but not
limited to, the above or combinations thereof.

Examples
Next, the present invention will be explained more
-30 specifically.

Example 1. Cloning of cDNA encoding the V region of a
mouse anti-HM 1.24 antibody

1. " Isolation of messenger RNA (mRNA)
Using Fast Track mRNA Isolation Kit Version 3.2
35 (manufactured by Invitrogen) according to the instruction

attached thereto, mRNA was isolated from 2 x 10°



20 anti-HM 1. 24 antibody. In order to construct the reshaped
human anti body in which the CDR of nouse nonocl onal antibody has been
grafted to a human anti body, it is preferred that there is a high honol ogy
bet ween the FR of the nouse 25 anti body-aggl the FR of t-he human

anti body. Thus, the V regions of the L chain and the H chain of the nouse
anti-HM 1. 24 anti body were conpared to the V regions of all known

anti bodi es whosehybridomeae ckdd sh¢EBRM BP-6ABEJ wdhaty pfriudedi£intoddd a Bank.

30 an§- Mr cigizg ﬂftﬁ:g@l L chain of the nmouse anti-HM 1. 24
anti body is nost sim Re “&0RsEnsus sequence of the subgroup IV

{HSA V) of the V regi Bn of Aap&mrﬁanaslohaprﬁ wheeh gedeo@c@gm e 4ParAblde
other hand, It has shown a,. gggghog}f 9’;11:3\%08%’ Fl?gS %é; %fjt SfV 35 wth
0

HSA@, HSA 1 and HSG II1, respective region Fe L chain of
the nmouse dnti-HM 1.24 ant PB dyanCééﬁpﬁdeQutoushelgvtmeglamploffnidﬁa:lon- 62

- L chain of knoywRebERNC3RLLRO@LERUFL S 0% W th
the V regi on REl ofe hungn L c(éal nu O%gﬁgéd Eg %ﬂ}%ﬂ?lﬁ% teﬁ@ regi on

of a human L chain. T?nué preliRicptien aad §§é§m§ ﬁﬁéoslt aft ithg mene

material for construction ehcbleny EBG'Vnr@ 1bheoE Qhﬁbﬂs@flI@%aﬁ§§haped
human anti-HM 1. 24 anti boﬁ%f 1\z(efcgl on_a_ of ion of the L chain of
4

t he reshaped human anti - ﬁti“BHﬁthE Eié?llé‘%@&' sSingle &trandash
human FR d&®s nadeDNAewascaynthebitbd 48ing Bhb- hnveﬂeFBrBéeiQﬁhSd%ﬂﬁﬁ%se

E h dh t I ; L. 322,
D150 (1088 tho bR Sorrasatey SyRERR LRI ThahyeRESRsRt, Y HETE ohai n
of the reshaped PeenceM andessedbéori ACRnt eAnapidnaksAppeidc £DXOPCR, MKV

Publ i cation ¥ﬁb@@el@3§8& Vé?lablépd%%?ﬁef$ ?ﬁoﬁ@g as nag% i?”t'caV

vmththeCDRm regi on of nmolise antl- fre. 24
anti body. The H %h%('ﬁe‘v‘?%b‘?%r of  t B8-BBuseldhl) ) Hshown ant SBQIYD HOtp9

simlar tasthe comsEnstiatenybAceiné wHth th@GieeaeS:h@eé;{uéﬁ%OBfOfa %okh'é@“
H chain with a qgﬁrmlo of 4.7% On the other hand, it "shows a honol ogy of

34. 6% and 48. 1% WRH? NP Y35 Pe€Pectivel y. Wien the V regian of

the H chain of the nouse amm ;HMdf Zﬂh@@mnoﬁyluﬁlﬁﬁnﬁaﬁealmn@hqoVniMegl on
of the H chain \2}5

nt| R1 t e_nost
sinilar to the rrlesgﬁ‘génlo RS 6 o s {'jjne fu FEBﬁd@ﬁﬁ@ G5& ot
subgroup | of tHCTP r eIFTR) DflaShnMﬁmgCHLtha mnits of DNA polymerase

20 Ampli Tag (manufactured by Perkin Elmer Cetus),; 0.25 mM
of the MKV primers shown in SEQ ID NO: 29 to 39, 3 mM of
the MKC primer shown in SEQ ID NO: 40, and 100 ng of .
single stranded CDNA was covered with 50 pl of mineral
oil, and then heated at an initial_temperatufe of 94°C’
- 25 for 3 minutes, and then at 94°C for 1 minute, at 55°C for
1 minute and at 72°C for 1 minute in this order. After
repeating this cycle for 30 times, the reaction mixture
was incubated at 72°C for 10 minutes. The amplified DNA
fragment was purified by the low melting point agarose
- 30 (manufactured by Sigma), and digested with Xmal
(manufactured by New England Biolabs) and Sall
(manufactured by Takara Shuzo) at 37°C.
2-2. Amplification and fragmentation of cDNA
encoding the V region of a mouse H chain
35 The gene encodiﬁg the V region of a mouse H
chain was amplified by the 5’'-RACE method (Rapid



(Rechavi, G et al., Proc. Natl. Acad. Sci. USA, 80, 855-859), with a

honol ogy of 67.3% 30 Therefore, the FR of the human anti body
HG3 was used as the starting material for construction of the V region of .
the H chain of the reshaped human anti-HV4.24 anti body; However, since the
am no acid sequence of the FR4 of human HG3 has not been described, the

am no acid 35 uence of the FR4 of the human anti body JH6 (Ravetch
J.V. et al., Cel IN“Pg?lflSSElQQlet ERNAS BBAS it e ofimgngs tM rfomtbga/lwtmcme

FR4 of the H chaigtaf, hbadnoges.ankh, Hyls, 899839008 24 @Y sed.
The FR4 of JH6 has fhe sanme am.no acid sequence as t'ha of the “the H

chain of the noudeBaRt- Vet 24 -antPEd8YCeRCdlE &S -anilt AV - ﬁ?ﬁ%he
first H\I\//ler1 Si Zn a ¢figbhe)V r agier Rgbma.haau 8y nth@lganrédeustlhfgth b@éaeFquz uq;%g
anti - ant i ho e 0

of human HEY EB e cbg}wéﬁ AR P T PR A L SR
of the H chain oteghennnﬁsmanE|IUBEE.ZéDHRIehcdﬁgn@KGﬂﬁE'Wfﬁﬁgﬂdﬁidmﬂaﬂ)
aci ds at ositio -hu { d Sltl 1

FR3 were Prade |denfol afl %\nﬂgﬁnt ﬁgga%ﬂgﬁhamé B? t %e rm%‘é“ l&ﬁ{]{hww
anti body. 2. CBa%t (manhfacturedeby CBGNFRCH) usdng dihe pmimerhMHEEshaped
human anti-HEHM 1. Nt Kb a 1.24
A L ASEgrboRgY 157, bngk E&R&éﬁgﬁlﬁﬁsﬁ?@%ﬂ%ﬁ%%‘@ The
met hod i s hown FﬁnFant4reE|’-@ﬁt°ﬁGQ°]éF?rr§9§2ﬂeﬁé udde f;chosn gimety 0 (13215

“the reshaped hungp poti 74 &tgécﬁgal EgdﬁhéVRﬁ_ﬁl onTﬁg Ig@ﬂg & ildee oRR deri ved
fromthe human anti bod The g rnal h i SEQ 20 D NO 47)

and H (SEQ | D NOFragye %aaeevgh e oWh’;'rBrF Bz LoW MR ltAeIDRe it aaRRoSSt

the expression veaanifafEEuvbdgbg rslgmameawmggaéteagwalt&mrrc%ﬂ;ls (SEQ 1D
NO 49), L2S (SE ID

50 nd, L 5 ave th se
DNA sequence. %F%f%? gyp??ﬁgfé z?éEﬁPFD%ﬁE& ?FnuL HH§§S(33
NO 53), aad LSANQEEEpQIBnu)BSd;ahayeath37aﬁtisense DNA sequence, each
havi ng a conpl enent ar % o t he DNA sequence at
the 5 -end of the prlgr/rer ﬁ%ﬂyﬁg gnézg é@%’ggg’gg%lggespectl vely. In the
first stage of PCR the f oThe rRMAt f oAGNANT 1¢oMpTEsing, theSgess, eanddids H
were conduct ed t@hé’wlfé/gfé’&hof’cf‘h&ﬁ@éﬁ@é kgﬁﬁafﬁy?epﬁcﬂé‘iﬂuﬁkﬁpa&%@ e

first PCR were all owed t0 assenble w th one anoth
conpl enent ari ty FRRYE YRS hbd36RdI tApHRe cRYE &% vector’ prepared by

20 digesting with Sall and XmaI by.reacting in a reaction
mixture containing 50 mM Tris-HCl (pH 7.6), 10 mM MgCl,,
10 mM dithiothreitol, 1 mM ATP, 50 mg/ml 6f polyethylene
glycol (8000) and one unit of T4 DNA ligase (manufactured
by GIBCO-BRL) at 16°C for 2.5 hours. Similarly, the DNA

25 fragment comprising‘the gene encoding the V region of the

mouse H chain was reacted and ligated to pUC19 vector
prepared by digesting with EcoRI and Xmal at 16°C for
three hours.
Then 10 pl of the above ligation mixture was
- 30 added to 50 pl of the competent cells of Escherichia coli
DH5¢, which was left on ice for 30 minutes, at 42°C for
one minute, and again on ice for one minute. ;
Subsequently 400 pl of 2xYT medium (Molecular Cloning: A
Laboratory Manual, Sambrook et al., Cold Spring Harbor
35 Laboratory Press, (1989)) was added thereto, incubated at
37°C for one hour, and then the E. coli was plated on the



Publ i cati on No. WD 92-19759). Then, external prinmers A and H were added to
anplify the full-length DNA encodi ng - 64 - the Vregion of the L chain
of the reshaped human anti-HM 1.24 anti body (the second PCR). In the
above-nentioned PCR, the plasm d HEF- RVL- MIsp (see I nternational-
Application Publication No. WO 95-14041) encoding the 5 version a of the
V region of the L chain of the reshaped human ONS- M1 anti body based on the
human anti body REkYTeagaedné®Riwas(MobéoykdraSlantiagpl At Babbratibeyf Masinal,

stage of PCR, th ). XL Ur €, CO o] |.S- H8.3 Q mV
KCL, 0.1 M 10 §a:§%§ﬂ;¢ ‘L1g5§%rM %@fe?gff}giggg%b%f H%ﬁ%ﬁ&t" YD?ﬁi,egfoo
pnol e of each pr{h889) hneostainingndlingbnlwat ampdcikddh,PERd: thenas

covered with 50 fgeibht&d S¥ELREGhOI A 3TPENLEl bBLalih WhE Fsi.r%l(ienatured
by heating at 94{:err]C, It was sUbjected to a reaction cycle of 94[err]C
5

for 1 minuBe, 55FERR§ECAMANt.for 1 ninute and 72[err]C for 1 ninute, and
LIS LoACOB bp) - L2SL3A (180 bh) o 2o Dot ranr o porhgrd B8 BT
- p)., - n - were purified using
1.5% | ow nel ti ng"‘bo}ﬁt‘@g%fog}égg%ﬂ‘%ﬁrfﬁeak‘r‘% ‘gggEﬁ‘bBiBgi ngQO“g/mtlhé’fsecond
PCR  In the secanpi®CRIif8 amdrihenf fRHGR thksucaleopbaphaBfid pRAr @seach
of the first sta CR product s, .and_5,_u, of . | was,incybat ed for 2
cycl es of 94C fﬁigﬁ%ﬁt%@néé@?ﬁ At ‘?gﬁ?damg%ﬁﬁu%% ggﬁf’r‘rﬁgés,A and
then 100 Afol e chaloxdteoie Mameahal Sgnbreck ¢\ ahd, HLohdsSpring Hddbdr The

~ PCR tube was co ' ]! 1 peral oil and 30 cycles of PCR were
conduct ed under%%&%gg‘?\%#bn(%sgogw. A 516 bp DNA fragnent
resulting fromthe second HGR Beaspidithes ektagnedsopnbainshygi thepgene
agar ose 30 g j t i t é@@ﬁ-ﬂ i , t nts

t hus obt ai ned mg%cﬁ%?édﬁ?%m %le HEFogﬁgsrg?‘g%\é_v}ég?gﬁ EEEQ\I\/KE tgs[.%rgr .
After deternini MPEHeEONAAR e yPEIOPR Rt BEREUFAF nghenanbiatly dgAdnt
havi ng thescorr egit BH6dP wed JeSEBENSECIMvELNe VrhegpDasaidt BBthiddd inchain
of the reshaped t}%ma anti-HV 1.24 antjibody was tetned ﬁl asm d )

HEF- RVLa- AHM g[ €r'9 . 289 Ho s H RRARAentaingng tha gppe gaceding
sequence of the the ajimeygiodn lof hdher moudai Mechaint desipédsirdm the

HEF- RvVLa- AHM gK rﬁfﬁrfm ﬂﬂh@%%&é\é% the anti-HM 1.24 antibody was
' termed pUCHMVHR1G6.
20 Example 2. Determination of the base seguence of DNA

The base sequence of the ¢DNA coding region in the
above-mentioned plasmid was determined using the |
automatic DNA sequencer (manufactured by Applied
Biosystem Inc.) and Taqg Dye Deoxy Terminator Cycle

25 Sequencing Kit (manufactured by Applied Biosystem Inc.)
in the protocol indicated by the manufacturer.

The base sequence of the gene encoding the V region
of the L chain of the mouse anti-HM 1.24 antibody

~ contained in the plasmid PUCHMVLY is shown in SEQ ID NO:

- 30 1. The base sequence of the gene encoding the V region
of the H chain of the mouse anti-HM 1.24.antibody
contained in the plasmid pUCHMVHR16 is shown in SEQ ID
NO: 2.
Example 3. Determination of CDR

35 The overall structures of the V regions of an L

chain and an H chain have similarity with each other, in
which four framework portions are linked by three



The version b of the V region of the L chain of 5 t he reshaped human
anti-HM 1. 24 anti body was constructed by nutagenesis using PCR Mitagen
prinmers FTY-1 (SEQ ID NO 55) and FTY-2 (SEQ ID NGO 56) were so designed as
to mutate phenyl al anine at position 71 to tyS8si-ne. After -the above priners
were anplified using 10 the plasm d HEF- RVLa- AHM gK as a tenpl ate, the
final product was purified and digested with BanH and Hindl 1. The DNA
fragient s obt ai nd¥PREvVardlabded nagionshe HE- cqmpbenentayeityrdeEEavinikgt o
obtain plasm d HeegR¥ay AdHRGK- i i Sé‘é’?\%'ﬁ ask
sequence of the ?ér eqgi on'%qf t'he F}?hgﬂnlngoﬁaaﬁled n tﬁ??ﬁl%@?ﬁp ewdrk
HEF- RVLb- AHM gK &%& 3Rdtivelse@all qonsgrvesl butcomariationninftheecanino
region of the H gkdidn sequehed ashanpad-dnamp }ﬁfﬁﬂ-gbéﬂa@ﬂ B body 311,
Construction of versions a tq e of the V region 20 of "the H
chain of thd reshZS84RGREN O EFAGRAINS P #?%WW%CMW?%%I W% egi on
of the H chain obDeplte HesNahednd HumainiSedWlces24 r983Pody was desi gned as

follows. By linking t e e qdi the FR1 to. 25 3 of the
human anti body HG3 e_ln%%tsggAf—)E%%%r‘l‘t%hefean%ﬁdn i i BHRP \ﬁ%‘%os?‘ﬂéem $F%ne
sequence encodi nyariebiERregiome of tdg emtof-HMel 124 mitnilmddy heasroesmepared
anti-HM 1. 24 antihady..:t.he I #N% i & N r.agio e H
chain of the reslﬁggeémﬁhgaﬁtzgﬁt is- %%T% _ aﬁ"tei%gqgﬁ'y 8b ¥ %asﬁ%es%tﬁge%ggﬁ'h%%,
to the 5 -¥hd andnvRetigatrdhemolrioy ,DRRds ddee FOR rgidmdras detmgwuinedn
~ sitel KOZAK conseggushegfuenceadnd BanH recognition site/splice donor

sequence, respectively, were attached so as_to enable 35 i nsertion of
t he HEF expression vector. The DNA sequené’é‘l’tl&lé desi gned was divided into
four oligonucl eotides. Subsequently, oligonucleotides - 66 - which

potential ly hindgy, asgenbl y, qje-ngp%oq ol i&ggy)cl eot icgogza}/}ere s&%jf(gct ed to
re. e

conputer anal ysis for the setondary “strucC The nces {he four _
ol i gonucl d®tides RVH to RVH4 are shown in SEQID NO 57 5 to 60. These

ol i gonucl eoti des,ameLe | engdly of 119 tg,l44 basesspard have {)1§,25 to 26 bp
over | appi ng regi%n. Anong the ol igonucl ecl)'t ?ﬁes, R%w;@ SEQ 1 Eéd!:%? 58) and

RVH4 (SEQ | D NO PEH1VEERfe t He8sense DNA3dedbence, ¥r@5RVHL (BEQPD NO 57)
and RVH3 (SEQ ID NO 59) have the 10 anti sense DNA sequence. The net hod
for assenbling these four oligonucleotides by the PCR nethod is shown in

t he
20 Example 4. Confirmation of expression of the cloned cDNA
(Construction of the chimeric anti-HM 1.24
antibody) '

1. Construction of an expression vector
_ In order to construct the expression vector
25 that expresses a chimeric anti-HM 1.24 antibody, cDNA
clones pUCHMVLI and pUCHMVHR16 encoding the V regions of
the L .chain and the H chain of the mouse anti-HM 1.24
antibody, respectively, were modified by the PCR method,
and then introduced into the HEF expression vector
. 30 (International Application Publication No. WO 92-19759).
The backward primer ONS-1722S (SEQ ID NO: 43)
for the V region of an L chain and the backward primer
VHR16S (SEQ ID NO: 44) for the V region of an H chain
were designed so that they hybridize to the DNA encoding
35 the start of the leader sequence of the V region of each
and they have the Kozak consensus sequence (Kozak, M. et
al., J. Mol. Biol., 196, 947-950, (1987)) and the



figure (see Fig. 5). The PCR m xture (98 [err]1) containing 100 ng each of
the four oligonucleotides and 5 u of Anpli Taq was 15 first denatured by
heating at 94[err]C for 2 mnutes, and was subjected to two cycles of

i ncubat.ion conprising 94[err]C for 2 m nutess455[err]C for 2 mnutes and
72[err]C for 2 mnutes. After 100 pnole each of RHP1 (SEQ ID NO 61) and
RHP2 (SEQ I D NO 62) were added as the external priner, the 20 PCR t ube
was coated with bécpgnitlionfsiteefak HihdIITheesitiiwtsdrn reaftzﬁmwt urhesl by

heating at 94[er n .Ies 0,
94[err]C for 1 mE%g é?& é err]L;lCﬁ"gg fs%ﬁ e andg'%[ er% nqlhou e gand
t hen was i ncubated étcliéf.ern]@ the igrwandt primps VHR16A (SEQ IDI'h@A:?Ebp
DNA fragment wasgpyrifieg k'éﬁHGn o%how Eﬁh&h“@e&@ gfesagq-{ﬁ%&eéhat they

digested with Hndl'll and hen cl oned 1 nt expressi on

vect or HEFSVH gyhybmﬁlezed‘é?th?naMoﬁeaPepﬁe pasediaguéhee enchehthaid

that contains thﬁe@b@nfaaamﬁéyenaeél ags ﬂ]Qc@Odonoi'ms%%u@Hc‘é W He of
the correct V region of er med. HEF- RVHa- AHM gyl . The ami no

aci d sequence a ‘Eﬂ‘énb'éégns%h'&%né%r ?a’f‘ﬁé VeFLEiGhion eREYIShai n
contained.in this plasnm d HEf- RVHef AthkegptRareaghoon mixbo@d RINRaiklingd5

Each of versions e, o he, V Legi gn t H of the
reshaped hunman a?‘n? @ﬁiﬁﬁ%igﬂg%tm%dé'gés §n’§ﬁr§§§édla f‘@{]% ri - %M
) (ljJSI ng az '{lfﬂle W;Jtug@hz,prljﬂﬁerpmﬁ&e( SEQ@H Dﬁ\l@:adiB)ITJarmie'_ BA 1®EQ1@DoﬂOteﬁp).ate

* desi gned to nu 0 [ a

t he gl asm d HEF- Ha %9 #tﬁ%&ﬂ’@iﬁgﬂu aXée %S \?&a p%.
anplified to obtamnzyme asas dcdEE=RVHoL thING Qyitl ofhmlamrad adild smqhe:ﬂrem and

the b t b t d
HEle: R‘\"‘/SHg Zﬁ%g;fgg?éers J.ﬁfgis%&’éné{‘&r%fgﬁ' QtCQQ E ﬁ@a‘t@g %Ins pg%ﬁse;” cs

(SEQ I D NO. 65) fior 1 w'@-\, (ZEQITF rx@rela)muesi:gnéadt @trratZ:Sce fiolr doni ne

at positiqg 73 tf;hyed NEoANSD aSyd1é£NBhAt £1 AR h@n@haaﬂba HEFﬁVHa wREVhey |
by the PCR nethod, version c was anplified to obtain plasmd

HEF- RVHc - AHMW gylml"‘l"h"ee%\m no aci d sequence and the base sequence of the V

region of 15 t he H chaithe otri m@ttm§ pﬁggﬂddl—[ﬁ RYBC 1A d\he are
h in SEQ I D 13. Usj t t 67
S[SAO\(/\gEIin D SO td’é%‘-? g%’o’l X FIRRR ST D R r‘lé’[rrgéﬁg?fiu 8&986%5‘%% ?"i‘é‘ nd

t hr eoni ne at posBatm}DI‘l /%hd ochen cloned to HEF-VL-gk for the V region of
' 20 the L chain and to HEF-VH-gyl for the V region of the H
chain. After determination of the DNA sequence, the
plasmids containing the DNA fragment that contains the
correct DNA sequence were termed HEF-1.24L-gx and’
HEF-1.24H-gyl, respectively.

25 . The regions encoding the respective wvariable
Ifegion from the above plasmids HEF-1.24L-gk and
HEF-1.24H-gyl were digested with restriction enzymes
HindIII and BamHI to make restriction fragments, which
were inserted to the HindIII site and the BamHI sites of

- 30 plasmid vector pUCl9 and they were termed pUC19-1.24L-gk
and pUC19-1.24H-gyl, respectively. '
Escherichia coli containing respective plasmidé...
pUC19-1.24L-gk and pUC19-1.24H-gyl were termed
Escherichia coli DH50. (pUC19-1.24L-gx) and Escherichia

35 coli DH5a (pUC19-1.24H-gyl), and were internationally

deposited on August 29,1996, with the National Institute



20 |l ysine and as a tenplate DNA the plasm d HEF- RVHa- AHM gyl by the PCR
nmet hod, version d was anplified to obtain plasmd HEF- RvHd- AHM gyl . The
am no acid sequence and the base sequence of the V region of the H chain
contairned in this plasm d HEF- RVHd- AHM gyl -ag® shown in 25 SEQ I D NO
14. Using as the mutagen primer ES (SEQ ID NO 69) and EA (SEQ I D NO 70)
designed to nutate valine at position 67 to al ani ne and net hi oni ne at
position 69 to | eficPiesaienge andeilipmane TBhndiogyt afgeh®p of Industrial
HEF- RVHa- AHW gy L0 itie -3 | asIA _

HEF- RVHe- AHM gy | Scifhee And ???Qﬁggéﬁgﬁcg‘lgﬁdqﬁ?%éﬁeaﬁf%’ﬁ’e“h%el 3 the v
regi on of the H &sdknbaori&ynedbipdakii prefeshureHERapan) Almery|the e shown
in SEQ 1D NO 154c8assion numbdrsd FERFSBPUSKI4EN 8fa HERM] s1ajgudybrid vV

region Two H chain hybrid V regions were constructed. One i s a nouse hunan
hybrid anti? HV 1X28P8RtiNEdY i nunder gfe. pRevdsione &f fheadufar’ifences of
-FR1 and FR2 are geeb¢gd fromthe nouse anti-HM 1.24 antibody and those of

FR3 and FR4 are from yersi ogn a gf %he V.r |g% of_ th J_H chain of the
reshaped human anti - H¥ 1. 22X 8REEE6EY A8 &S He £ 15 is human nouse
hybrid anti-HM 1.24 anti boliy brdefi ¢b t bbsativeo thel dresmisine expPrddsliand

FR2 are derived o] er.sl o] he egi,o f..t H,chain of the
reshaped hunan arr#i th%ll &ﬁéﬁggﬁ i égésll-gﬁd&t'%gs%n%fw%’aﬁ I?EFIQ A% fromthe
nmouse antitHM 1. eApzasshodyvetheranwaveatedted in $dgué&dSes (ARG CDR
~regions are all L r use Lh- 1.24 tiﬂli?d . ) Hachal
hybrid V regi onsé%rggg%zs?%(ﬁged ggﬁt %eﬁg&gﬁeta&gld. ﬁ%ai r%i}tﬁﬁégji 2%1%
schematical | y sheRkrpasEpgmed apgo7COBu7 £RELEok3t rdECtaPROrati®H usidi

hybrid 15 V reBeopenef Pl sk ﬂﬁéarvm&ﬁtugﬁanuf‘éee;u%aewlajmdzﬁr.s a
(SEQ ID NGO 71) and h SEQb{)D NO 72) wgre esigned_to _hybridize wth the
DNA sequence of Eagh R oL bP el8) oWa§ e EErAHER- 9&899“1. RIS At hybrid
constructiign prigeL1sim (SEPBS hQadW}asV\@ﬁa@eétaae@ot puhaws the 13rser 20
DNA sequence and the H chain hybrlg primer A (SEQ ID NO 74) to have the

anti sense DNA se@l@n2eC@BEhEY Phe?BNAF sequence are conpl enentary to each
other. For the constructi onfdértbheHrebarariypeirilod HEYILON mimuaisC izt FOom

ant 1< H 124 ant TRURS RIS nose of LeenrapalrRatare LiPonees: Shann ot hay
regi on of the H ehathe cPMEMecubthapelliguidn(manifhbictrgd by GIBCO)
20 containing 10% y-globulin free bovine fetal serum. After
incubation of 72 hours in the CO, incubator BNA120D
(manufactured by TABAIl), the culture supernatant was
' collected, and the cell debris were removed by
centrifugation, which were used for the following
25 experiment.
' 3. FCM analysis
The antigen binding activity of the chimeric
anti-HM 1.24 antibody was investigated by FCM (flow
cytometry) analysis using the KPMM2 cells. After 4.7 x
- 30 10° KPMM2 cells (Japanese Unexamined Patent Publication
(Kokai) No. 7-236475) were washed with PBS(-), 50 pl of
the culture of COS-7 cells that produces the
above-mentioned chimeric anti-HM 1.24 antibody and 50 pl
of FACS buffer (PBS(-) containing 2% bovine fetal serum
35 and 0.1% sodium azide), or 5 pl of 500 pg/ml purified
mouse anti-HM 1.24 antibody and 95 pl of the FACS buffer



anti body, PCR using the plasm d HEF-1.24H gyl as a tenplate, the external
primer a, and the H chain hybrid 30 primer HYA, and PCR using the

pl asm d HEF- RvHa- AHM gyl as a tenplate, the H chain hybrid prinmer HYS (SEQ
ID NO 73), and the external prinmer h (SEQ-IBeNG 72) were carried out in
the first stage of PCR and each PCR product was purified. The two PCR
products fromthe 35 first PCR were allowed to assenble by their own
conpl enentarity (weee Iaﬂdﬁdmt&@ainmmﬁﬁemenléhbftbrabhenhblur WO

92- 19759 .- 69 - Th t ' E 71
and h (S)EQ ID NO 72) aePuI Ie%meencdg ng t%ghaﬂ'ga RQW gﬁ' S@? )
region in which tHntgnnasianal s”&lﬂﬁeﬁrm:-@i Pl sedtier Nee H@r P¢edsBOMm
the muse 5 aniia Hd h2beniideheanshifose of EFﬁlaaé 566 gbomi’ oM

version a of the V regi on of chain of the resh human anti-HM 1. 24
anti body wa$ arrpIH“fIi’e%‘qdn “E%%J&ﬁ?cﬁ‘@d-’&’%@a%b (Wufﬁ%t%6ﬁ§tPMC€ABﬁEbf )t he

H chain hybrid Vi) sted®®Opuri S ndde anHo-mei . §0}qalﬁ‘ﬁ£§§d9f EBB g95d

FR2 are derived fr.om V%r%éori’élraﬁﬁ)f the V rfcgﬁ)(gn of ‘the

reshaped human arth HvEf, HodPh P e Y19 PRy %Ir 413FBbPF8141~the

mouse anti-HM 1. 24 tat iveschingPGR tisitige tme:s)llasflf@b:HEfeR\/;lrla &Hl\/ﬁgyhgaﬁla

tenpl ate, the 15 r.n nd .t he H chai,n rimer

and PCR using the c‘:‘;&tr%% "fdl:‘alf'%fi %Eéﬂ—al- qnq: 3 I?aerhp?ré%ebo?%e é&éﬁal n hybr| d

primer HySlOand t(h@m&&a@‘mmeqorhyrrémﬂ?ﬂm)r epmamuegi/rmlltFITCtdmnjugatedt gget

- of PCR and each BGR;p! i rifi ducts
from 20 the fi ?s%tl g%%lé\(;\et/er\gﬁgl I o G?@%s@%%&%@%%lﬂ?y EQ £64

conpl ementarity M&lmpér)naﬁr@nzﬂdd%l iagd |W‘mﬂﬁ¢%aﬂom Nempmture of

92-19759). Then, by 3edi nY TG AESE nanlfﬁ@f Wﬁﬂﬁl(ﬁ%& €nd %Acégegk?ep',\lﬁ\
encodlngtheHchalnhbrldVreglonln am no acl

sequences of FR1Xn#3ERSUSPE va&d oMol @k itdie FARS thrfferegepd of the
H chain of1%he r&lhapedclnren iatidnstivyl oX et twlm mtxh@é@ﬁéd% end

e Trom el ik gt s poll e el L8910 T LS
PCR product s, assenbling, ®sesieemndnPERg arid altomasg rentenldd tidt the
C e ereony §MREEIE e 103 w5 PR N |l LS,
reshaped human ahgpaHﬁplthg Qﬁakb@dyfluorescence intensity shifted to the
20 right in the chimeric anti-HM 1.24 antibody-added cells
as compared to the control similarly to the case where
mouse anti-HM 1.24 antibody was added. This confirmed
that the cloned cDNA encodes the variable region of the
mouse anti-HM 1.24 antibody.
25 Example 5. Establishment of the CHO cell line that
stably produces a chimeric anti-HM 1.24

antibody
1. Construction of an expression vector for the

chimeric H chain
. 30 After digesting the above plasmid HEF-1.24H-gyl
with the restriction enzymes PvuIl and BaﬁHI, an about 2.8
kbp fragment containing the EF1l promoter and the DNA '
encoding the V region of the H chain of the mouse anti-HM
1.24 antibody was purified using 1.5% low melting point
35 agarose gel. Then, the above DNA fragment was inserted
into an about 6 kbp fragment prepared by digesting the

expression vector used for a human H chain expression



After determ nation of the DNA sequence, the plasmd that contains the DNA
fragnment encodi ng the - 70 - correct am no acid sequence of the H chain
hybrid V region in which the am no acid sequences of FRI and FR2 are
derived fromthe nmouse anti-HM 1. 24 anti bodysand those of -FR3 and FR4 are
fromversion a of the Vregion 5 of the H chain of the reshaped hunan
anti-HM 1. 24 anti body was terned HEF- M+ RVH- AHM gyl . The am no acid
sequence and t hevieaterse pliERcd EeRvihh®@MI fr d gieen Ioftera tH axteli mp;mhtcaémmhi n
this plasmd HEFy Al I S

p PB1REELACY el %9@?‘1‘9’959’} SN ﬁngﬁ /¥ndV5ifR L] 'dhe

plasm d that contaln ment’ ‘enco correct
aci d sequence of aﬂﬁ‘ethecﬁ&m mpddnv ftggl conskamt olegion a:rﬁ rt‘o Iamam H

sequences of FRL-AR4nFREtar @viar wﬁdgfamm ¥Or S 3t f the
H chain of the rgshaged human anti-HM 1.24 anti boﬁﬁldg}ﬁ rpand

FR4 are from t heVREGSE (1 BHFR-AE-HERNWL1 28H-givdli hdQF e tl‘brcﬁ’é}n °f the
HEF- HM RVH AHM gghimefhe am-_r_ingcudzs‘eqHQaQ,gdgnd t he base sequence of the V

region of the H chain cont |ne in: tB asnl d HEF- HM RyH- AHM gyl are
shown in SEQ ID NO 78 eneoﬂrgFFG PFGﬁoﬁf ’-\’?EPSC&QS ¢S s of the V
regi on 20 of Inhherdegzhabnestablé sheahapad lkuprddaidtidiM 1. 24

ti body Each of | B e .o Ke , P, d f
the V region of ?ﬁ%"t%*""ﬁ%. EhPepierich apEd-Hihvin 24nePsiorty e sk
wer e constkluct edofisthg abovetmentionetngxpreshéomivegeoxs:i BOF-AS 2(4$E@1d D
*NO 78) and FA (SEQ bQFﬂanzﬁﬁFdﬁsb@ﬁeggftg YL at ?vgt.cgr ﬁql?lle%?td%ted) tion 75

to serine and valine at position 7 nine and as a t he
pl asni d 30 HERL B&REL ARV TR Byuih@ep@Rsmv%ane@@rsdwonnrtrmlslc@ﬁomrfﬁced

to obtain plasmi ehélEEHBVb@wHngyh (dBRaBBHNG rafl @héema%%la%s@ﬁ&ﬁse
sequence of the Vre ha| n contained in this plasmd

¢
HEF- RVHf - AHM gy © %Pagéﬁoﬁﬂ %ﬁ SEégt%E“m@FnESI)?,BY the electropoeﬁtﬁ@nas t he

mut agen priismer GhetR&ED hhHAE tBQ)caﬁdlﬁfoﬁSEQniDaHOt&ihedﬁbb@Q&@hetrﬂ:l@{eﬁie.
al anine at position 4 s,a_tenplate DNA t he pl asni

d
71 - HEF- RVHa- AkRﬁ‘%yﬁgh%?g?g%n‘lagﬁﬁggﬁ IFF?EﬁggS%BPaFHtBI &b §O5-
HEF- RVHg- AHM gyl ceIhg) am no aci d sequence and

3. Gene amplification by MTX
Among the gene-introduced CHO cells, only those
20 CHO cells in which both of the L chain and the H chain
expression vectors have been introduced can survive in
the nucleoside-free o-MEM culture liquid (manufactured by
GIBCO-BRL) to which 500 pg/ml G418 (manufactured by
" GIBCO-BRL) and 10% bovine fetal serum were added, and so
25 they were selected. Subsequently, 10 nM MTX
(manufactured by Sigma) was added to the above culture
liquid. Among the clones that propagated, those that
produce the chimeric anti-HM 1.24 antibody in large
amounts were selected. As a result, clones #8 - 13 that
- 30 exhibit a production efficiency of about 20 pg/ml of the
chimeric antibody were obtained and termed the chimeric
anti-HM 1.24 antibody-producing cell lines.

Example 6. Construction of the chimeric anti-HM 1.24

antibody
35 The chimeric anti-HM 1.24 antibody was constructed

in the following method. The above chimeric anti-HM 1.24
antibody-producing CHO cells were subjected to continuous



t he base sequence of the V region of the H chain contained in this plasmd
HEF- RVHg- AHM gyl are shown in 5 SEQ ID NO 17. Using as the nutagen
primer FS (SEQ ID NO 78) and FA (SEQ ID NO 79) and as a tenplate DNA the
pl asm d HEF-RVHb- AHM gyl , version h was ampl $8ied to obtai'n plasnid

HEF- RvHh- AHM gyl . The ami no acid sequence and 10 t he base sequence of
the V region of the Hchain contained in this plasmd HEF- RvHh- AHM gyl are
shown in SEQ | D Raltuge Gorngladayseusingg@s phienmedian JEgave NOMS fied
| A (SEQ 1D NO 8§L19@ébaﬂ§dmbalmt Qh%n%rf%%&%da gl%mccpﬁxfj EbrPeh {2 ing

al anine and serine at position phe lanine as a t ate DNA t
pl asm d HEF- RVHhSAergﬁpbu&énsﬁﬁﬁel nﬁ@zbomphor\rlé@ SR aﬁmﬁrm%qﬁmred by

HEF- RVHi - AHM gyl g1BRe-BRLYOLYCkHeS AGEANERNBAE ! %ma%m%gem%ﬁmﬁém v
region of the H chain 20 contained in this E’D’asm HEF- RVHI -AHM% are

shown in SEQ | D KeraxoSYesriig2fs (PRBUSBFAYERDPVMEELISY SHOSTRISE 8NC ahd
JA (SEQ | ID NO. 85) deshgaag¢ 18,nabat @33r gieni aﬁdaBm@%ﬂézo%t@G:ﬂichd YtSHéle and
as a terrp ate

| a 2 HEE- RV i on,
anplified to obt EFEQBngm%gEHEEEWFF wafhg%rﬂvr?(feé’z l?ence and
the base sequencprefstitézidr égluarohnuheSHRﬂ@sRm\bc(nItamufm:turédw|h'y pl asm d

HEF- RVH - AHM gyl | Sy he
nut agen pri ner EQS(— EP%T Qnég)@hgﬁd% %géﬁégch&ntﬁ)H de5| gnedn?qlbz%J te
glutanic ddl d atwpsspfféniBy-pergfiednhrdngng dergeramwdivamee aDNAkddy pl asm f

* HEF- RvHh- AHM gyl oY @68t 98nksyaseamRki Lbedot 8 QlEteﬁ\' nﬁ'ﬁ%ﬂ&umd by Nippon
HEF- RVvHk- AHM gyl . The am no aci d sequence 35 t he base sequeénc

the V region of easshilhand SBReH| REAtEANt A §oép53§m@e|45wo@m@-mmogw ar e

shown in SEQ I D dkhudctured B¢ NipbbAJGasshh§ ﬁutmgem@r laerHeS (SEQ I D
NO 88) and LA (

123
. | D_NO. ,89), designed t at e ytam ¢ acid osi tion
81 to gl utam ne %%EBFH’IQ/?R%B B\"ngﬁﬁ g‘i‘% Bg& Fgﬁld‘l "fe CarFate g"‘t%rﬁﬂ ate
DNA t he pligsnid ppH 3 EEst/hlh AHME gyh, bufferoactowdd ngntlol fihed aita aeiteri n
pl asm d HEF- RVH : C S ¢e_and the S ence of
the V region of Hlne ﬂ%{% i) con al neg {-‘%d ﬁggggfggm HeﬁEFa%s st '% are
shown in SEQ | D &lepu2pH10.4 by immediatelfgi adgdasgt AeMnilragedClr i{pay BNEB)
(SEQ ID NG 90) Antibody concentration was measured by absorbance at 280
nm and calculated with 1 pg/ml as 1.35 OD.
20 Example 7. Determination of activity of the chimeric
anti-HM 1.24 antibod
Chimeric anti-HM 1.24 antibody was evaluated by the

following binding inhibition activity.

1. Measurement of binding inhibition activity
25 . 1-1. Construction of a biotinylated anti-HM 1.24
' antibody

After the mouse anti-HM 1.24 antibody was
diluted with 0.1 M bicarbonate buffer to 4 mg/ml, 4 pl of
50 mg/ml Biotin-N-hydroxy succinimide (manufactured by EY
- 30 LABS Inc.) was added and reacted at room temperature for -
3 hours. Thereafter, 1.5 ml of 0.2 M glycine solution
was added thereto, incubated at room temperature for 30
minutes to stop the reaction, and then the biotinylated
IgG fractions were collected using the PD-10 column
35 (manufactured by Pharmacia Biotech).
1-2. Measurement of binding inhibition activity
The binding inhibition activity by the



and MA (SEQ ID NO 91) designed to nutate glutamc acid at position 81 to
glutam ne, serine at position 82b to isoleucine, and threonine at position
87 to serine and as a tenplate DNA the plasm d HEF- RvHh- AHM gyl , version m
15 was anplified to obtain plasm d HEF-RW AHM gyl . The am no acid
sequence and the base sequence of the V region of the H chain contained in
this plasm d HEF- RvHm AHM gyl are shown in SEQ 1D NO 23. Using as the

nut agen prinmer NBipSEQyLBtEO moRpe2@nti-&Md INR4 Si@:lbbdﬂ()w%)mmjmcbyo

mitate serine at .pasiLhqn t I i d 5%5[- 4.

pl asm d HEF- RVHh- g 'CEI? E@érgsp‘i grs\lﬁ%v\g?%a%ﬁ"%ﬁ eaz;ﬁlto olbt aln asm

HEF- RVHn- AHM gy| 1imge éﬁﬁn@eééisd(éé‘éﬁeﬁgé: &5 thé‘hﬁasf;eelslexﬁ;eﬁﬁfe pkater V
gegl on of the H QE%bng%éasareaoagalfeqdowe Lhigy Rl @%ﬂ&ﬂEF 1%@&4!\4 Hded £
hown in SEQ I D NG I ng. as the nutagen Erlrrer EQ 1D NO 94) and
OA (SEQ IDINO 95%) 18es¢%h’e’ﬂ/'t‘30 PERRAESY h‘f’b’%l RME: 1549 {“Féhuw to serine

and as ‘a i el ot guPckBRcakAGILA 303, colEl BULA Maiin, SRR vas

anplified to obtain plasm d HEF- RVvHo- AHM gyl . The am no aci d sequence and
the base sequencBvV8FnigBty gBgi 8Ater F’ﬁ§hH"8h&|Wﬁc@omléh1é’@ﬁ(n')trh|"éeJiﬁ asni d

HEF- RVHo- AHM gyl J.ﬁ\fn@bimQWédl @iehQol. Dy u%ira@.@leh (manufactdtdtl) ;g the
nmut agen pri ner &Sgg I D _NO 36) and A (SEQ | D 97) designed to nutate
valine at positi Hﬁ £ot§FIHPAe and as a tenplate DNA the plasnid - 73
- HEF- RVHatoAHM: gyl , ver SI onfpevablaoRlinti,edobylt g BER @t id dtd ol ah

“plasm d HEF- RvHp; AHM The am.ng..aci d,s e and the base se en of
the V region of Fﬁg ﬁlﬂ C(%Hglél ﬁlé[d‘il g4t 91% %P it ﬁ-ﬁg

are shown in SEQlLD4Né)ltZBOdYJSPhgaaBEdhéYnatfégenﬁm‘-mmf@S_é(t_SE@. \1CE] N@ldEQB)
and QA (SEQ 1D Ngy, ggzhd@émnsﬂdt Qﬁﬁmi%ﬁeb%q n58° éfffsz G175 to

serine and as a te;!E ate asm d VErsi on g was

anplified by theP l&ﬁlateﬁe{“ﬁlﬁﬁet 8nbhrHMn 1pR4s And LHOAYRYAG- Addegd . The
am no aci ci§equemﬁ@uaadeahatbasemseam éﬁ'ﬁtﬁEet Iﬁ@rvt%glh@m&f the1 Hl{é}ﬁ'ﬂhe

contained in this Ias d HEF: .Shown

Usi ng as the rrutﬁﬁgﬂxb PRET @%R?/g%e} 6'3 ipg (ma égr@E@Y IQ}W(Q) 66)
and as a tenpl atea®dNAdtiéd. pl asted i:IEEuBHtImngHMtg;tbomve@mp@i:altum faopplordd ed
by the PCR net hog to obéa Ias d HEF- ﬁ %36 etam no__aci %d d.
sequence and the Bas qti nce %ﬁg VE ssFate sO15t 38 %t e

After stopping the reactlon by adding 50 pl of 6N

20 sulfuric acid, absorbance at 490 nm was measured using
the MICROPLATE READER Model 3550 (manufactured by
Bio-Rad).

The result, as shown in Fig. 2, revealed that
the chimeric anti-HM 1.24 antibody has the identical
25 binding inhibition activity with the mouse anti-HM 1.24
antibody to the biotinylated mouse anti-HM 1.24 antibody.
This indicates that the chimeric antibody had the same V
region as the mouse anti-HM 1.24 antibody.

Example 8. Measurement of the ADCC activity of the

- 30 chimeric anti-HM 1.24 antibody
ADCC (Antibody-dependent Cellular Cytotoxicity)

activity was measured according to the method as set

forth in ‘Current Protocols in Immunology, Chapter 7.

Immunologic studies in humans, Editor, John E, Coligan et
35 al., John Wiley & Sons, Inc., 1993.

1. Preparation of effector cells



the H chain contained in this plasm d HEF- RVH - AHM gyl 20 are shown in
SEQ ID NO 28. Version s of the V region of the H chain of the reshaped
human anti-HM 1. 24 anti body was constructed by nutagenesis using PCR The
mut agen priners SS (SEQ ID NO 100) and SA(SR.1D NO 101) were designed
to mutate 25 met hi oni ne at position 69 to isoleucine. After the above
prinmer was anplified using plasmd HEF- RVH - AHM gyl as a tenplate, the
final product was purified, Mdhgeptes weié Bephiratgd lfirefl kthe pegipherANA
fragnent obtaine cl.an LN the HEF, ex ssjon_30 vect qr .
HEF- VH gyl to ob?%:{\ﬁé%l Jégmﬁ‘g”%—la&lgﬁﬂ%-%EWS??‘.[‘Eﬁ‘héuQﬁf‘ﬁoaBSi Bai"é&ﬂ@ﬁcé’%]i‘d
the base sequencemeltiple\mmyehbwa by the denbaty centaifedatdohhinethbasmi d
HEF- RVHS- AHM 0V 8665 5NaiNoblla PEGROEh Qe 1925 ThewheoLAngaCaEodhAg the
vari abl e regi on of 35 ea ?1 of the above-rreﬁnt oned plrasm ds
HEF- RVLa- AHW gK  aPRFF HERe X84+ Dhemsl g3nd vehe bpgesmadrow afikbendthyi bumens
fragments with regidigatooneszyies whieiple anfeBanbl - which %és'ié?@éeﬁﬁEﬁ
> Eac

inserted into the Hind]l|l and BanH sites_of plasmd vector pUC
plasnid was ter metpRELOUFRARE 2EERD P PREI02RIA) - AP gy 1 (mapufactured

S Loh o S e sile o, LS e iy
DH5[ err] (pUCLO- @%Hvr Y %’b‘?ﬁ%ﬁ%& 2ol #0&rg[ £pF) 30 minutes. The

( pU§_19- RVH%SAT%MQCYBS plesge w ebgys lcaasmttl éwe@;ee@rfla N &EREd | @ﬁﬂbé)éwSJQHORPMQd |
~ on August , e AWMt i fitute o i 0Scj ence,

Hunan- Technol ogyfi‘lSA‘%Igﬁen@)]/EI 0 f'%\%édfg{'?i% r%c%%ies‘ﬁﬂ?%%ﬂt%ﬁiﬁﬁgﬂh&&% fetal
(H gashi 1- Chone boviinarsisuba gianyfddialcdd lpy ef ccdkee) , Japanprepdeedt he a
accessi on nunber JFHRMBR;S( K sBP~5043, ivel w. under. t he
provi sions of the Buda enst recg?% )5?6 7 Witn Et%%o%%tg{er (;%él?ﬁ‘c}:ﬁl eeﬁlcléﬂ‘}lh%'
t he vari abl e regi on ofé+ he Risparatsimn onle d gt @t ce HEF- RVHs- AHM gyl wer e

di gested tpsnake a restri Cty n{%g{rq@; i ri gt z 1 I
and BanHl . §I'hey were i nsertTe}%]iﬁnl{o th eﬁyﬁrﬁd%]lt{%d%%énﬁh@t%%@%f t_%?gém&ﬁl'
vector pUCL9. THe Y &7 Fasholakgdiladhdy vircuhatiny pUCIhRBREMAHM 491 .
The Escherichi a qalandfituent aynsit ) b el Rvien A4 Opde YRS

pl
termed Escheri chi a col i DHg%nerr 19- RVHS- AHM gyl ), and has been
i nternational |y G&yddS &F- Sfé’l?ﬂé#@é:rtu’f? itaHe het q@gtppia with 0.1
Institute of Bi os€iiemde Saitth tdonbeml edivendaagy a tAGIRY for |60lusinits Sci ence
and Technojegy, MfE%x(@é%¥3Tab£f?l%Eﬁ cells were washed three times with

Hanks balanced salt solution (HBSS) and adjusted to a
concentration of 2 x 10°/ml.
3. ADCC assay
Into a 96-well U-bottomed plate (manufactured
25 by Corning) were added 50 ul of 2 x 10° .target cells ml,
1 pg/ml of affinity-purified chimeric anti-HM 1.24
antibody and mouse anti-HM 1.24 antibody, or control

human IgG (manufactured by Serotec), and reacted at 4°C
for 15 minutes.

30 Then, 100 ul of 5 x 10° effector cells/ml was
added thereto, and cultured in the CO, incubator for 4
hours, when the ratio (E:T) of the effector cells (E) to’ -
the target cells (T) was set at 0:1, 5:1, 20:1, or 50:1.

One hundred pl of the supernatant was taken and

35 the radioactivity released into the culture supernatant

was measured by the gamma counter (ARC361, manufactured




1-3, Tsukuba city, Ibalaki prefecture, Japan) under the accession nunber
FERM BP- 6127 under the provisions of the Budapest Treaty. 30 : 4,
Construction of the reshaped hunman anti-HM 1.24 anti body, the chineric
anti-HM 1. 24 anti body, and the H chain hybtidlanti body In order to eval uate
each chain of the reshaped human anti-HM 1. 24 antibody, the reshaped human
anti-HM 35 1.24 antibody and the chineric anti-HM 1. 24 anti body as a
positive control bantAllede) .weFoxareased erenx wisshe Inaxcinst roadiogeeseht of

version b and af t,gr h of hai

reshaped human arﬁ%l -Ntl?lqut{J antngcq'%redt bi%R alwné{y ‘J'ri]cgl an ngigé%ﬁxlc%ty

al l owed to expred$)i wasr G@rlcthdaltmﬂem gMW|&+CWMamfmmmcm| n the

FR shoul d be substidtidla@®divitht HRpID SelidastRf i3 th@wé‘sceﬁ%ﬂel e O;g@é on
|

wth the chimeric Hchain in"qQrdér 'to eval uate version of L
reshaped hufran aft i-SHRELSASKAVLYdY CPR)1 redgasaditm I‘Eﬁ"iche '?%Hépw human

anti-HM 1. 24 ant lrb@dba(:i;hvmy (cpm releasetebyl alHd ¢ Eaair®df1ideid alone
expressi on vector (tEfE?Ft lz\iil to HEF- RVvHr - AHM gyl ) for the H chain of
t he reshaped humdr &7 anti body and the expression vector

( HEF- RVLa- AHWt gK or HEF- RVBJs- AHewgK)Lnf eigt.he L wheai rchad dﬁmqm&\aauwhmman

ti-HM 1.24 15 7 cell
ol ect ropor ation ds7ag “Paoaalt Wasy S o Tendleh, we e et Tesy
Each DNA (1@ [er cygptoadcitgedncoeasgdnividhi ddet dngfrehse 10f ethd E=r | s/ m
“1n PBS, and was suphect ofibh Bibiescdy HRAL ¥rdRd chiGhAd hd e 1417

20 e recovery perio m nut es at
t enperature, theadtébpdpbagt BBCEcPFrEiNdity -adduathersend, @lmmme U aEs

nmedi um ( manuf act ypedyby+SkBED: @Btsa_wneage%% YhenORHd mduke Jr@éﬁmbor/'ﬂ?
serum After mcubatLOgrof 72 ﬁurs i.n err] .incubator BNA120D

(manuf act ured byaBgt ABAF) adHger t’-ltrewéénﬁ WBntS‘Iat3'F[h@r Flcc Ryt impp of

CJerr] tmesculthﬁmaﬁuaﬁtmabayt 1waseqalllredt &o, obltaleleLA!Dcietardti fﬁlﬁ-ﬂpVed
by centrifugatio tes IEFa .ce tr| ge 15PR-

( manuf act ur ed bygpﬂaTﬁ tégufﬁgédlﬁn FhHHmEQn Fflﬁ’ﬁ 03 (manuf act ur ed
by H TACH ),

by Am con) was ul traflltrate Y 'Qﬂti‘b gtrlfuge J2-21 (manufactured by
BECKMAN) equi pped with a cen JA-20.1 (manufactured by
BECKMAN), and was used-forDegigningspf the V region of the reshaped human
20 anti-HM 1.24 antibody- :
In order to construct the reshaped human

antibody in which the CDR of mouse monoclonal antibody
has been grafted to a human antibody, it is preferred
that there is a high homology between the FR of the mouse

25 antibody and the FR of the human antibody. Thus, the V
regions of the L chain and the H chain of the mouse
anti-HM 1.24 antibody wére compared to the V regions of
all known antibodies whose structure has been elucidated
using the Protein Data Bank.

. 30 The V region of the L chain of'the mouse
anti-HM_l.24'antibody is most similar to‘the consensus
sequence of the subgroup IV (HSGIV) of the V region of a:
human L chain with a homology of 66.4%. On the other
hand, It has shown a homology of 56.9%, 55.8%, and 61.5%

35 with HSGI, HSGII and HSG III, respectively.
When the V region of the L chain of the mouse
anti-HM 1.24 antibody is compared to the V region of the



35 Expression of the reshaped human anti-HM 1. 24 anti body (2)
- 76 - Ten [err]g each of the expression vector (HEF-RVHs-AHM gyl) for
version "s" of the H chain of the reshaped hunan anti-HM 1.24 anti body and
t he expression vector (HEF-RVLa-AHM gK) for ¢he-L chain of the reshaped 5
human anti-HM 1. 24 anti body were cotransformed into COS-7 cells by

el ectroporation using the Gene Pul ser instrunent (manufactured by Bi oRad).
Each DNA (10 [ er L] ghaias odd#adwno hdm@nnandlibegadtess ,0fitl haslGlosdd sl i n

PBS, and vas SUbLERESEGKOJRUICDe ER0RNY 10k 4P Yopla Rl T 10

After the recovery péeri tes at room erat ure,
el ect r opor at ed cehﬁsnmepeeaeée&hﬁoSB@QWPu@fIDWEMhh§1Mﬂn§gﬂnnlnﬁ a human L

(manuf act ur ed bycﬁh@m paRLa '%h@ngo%EYR@IOW&'s' Rl Qi sbé%‘ilﬂ%% erum
After incubation of 72 hours in the CJerr] incubator BNA120 (h nuf-act ur ed
q

by 15  TABA) UAHBFiaheIOBnEPRSSRUSELON Bfr theaVd Bsmica @f [the He chaimur e

supernatant was g¢l kaet edshtpedcahhafdebnits-wor . rzqmv&qwa entrlfugatlon
at 1000 rpmfor 5 mnutes na centrlfu 05PR—220%UB iéLured by HITACHI)
equi pped with a centrifugeP584PR03 f’ﬁa adt 5P8d chgip =f ¢

t he m croconcent rabhapé@ehhmanoani:QOHMrranaﬁaahuuiMdlyywém Ql@?s):.

concentrated by tra tio Ln ntgrifu J 21 (na .ured .by
BECKMAN) equi ppeg}1 e‘ggcgnt’rﬁlﬂ‘ée ?gt ‘6"%%5@58 %% g’d%
BECKMAN) , 1dhd waBEfirbasadl BR- presehtzéd uhengeahfaplexiehumm ICAMPRITEHH 25

~ (manufactured by Mkbp r‘?)see""ﬁ&@é fnused gera L §,gh342f22t HXBJLSSi on

a
of the chineric antl— N? anti body LBlng Ten err g eac
expr essi on vect ok 1388), FEF FRogppgainedr iph¥ersdRg A 6f the &hmmgmqp of

anti-HM 1.24. antthedy, endihherexneesssna éaChamaHEEM112ﬁbs&K«lfHérd tihe L
chain of the chineric anti-HM 1. 24 antlbodégpiae chimeric anti-HM 1. 24

antibody to be usBEEFPRtERNRLIERPRALGAE1BR cgtdondNry #9 ORe19759),

above- mentiisoned skéhoHefRbusé CDRewasemstienigbnthealeshizpednbuedr amt ivndV
1. 24 anti body. regsLon %fF he_anti-HM 1. 24 3nt| body
a

- 77 - 4-3,, Ex
conprising versi 6nf898P7+RE hlifehi SBALE @ e RRUERe 2RhETEM dKdchai n
Usi ng Ten [err] gartitbody.t he expressi on vector
The H chain V region of the mouse anﬁi—HM 1.24
antibody is most similar to the consensus sequence of
20 HSGI of the V region of a human H chain with a homology
of 54.7%. On the other hand,'it shows a homology of
34.6% and 48.1% with HSGII and HSGIII, respectively.
When the V region of the H chain of the mouse anti-HM
1.24 antibody is compared to the V region of the H chain
25 of known human antibodies, FR1 to FR3 were most similar
to the V region of the H chain of the human antibody HG3,
one of subgroup I of the V region of a human H chain
(Rechavi, G. et al., Proc. Natl. Acad. Sci; USA, 80,
855-859), with a homology of 67.3%.

. 30 .Therefofe, the FR of the human antibody HG3 was
used as the starting material for construction of the V
region of the H chain of the reshaped human anti-HM 1.24; _,
antibody: However, since the amino acid sequence of the
FR4 of human HG3 has not been described, the amino acid

35 sequence of the FR4 of the human antibody JH6 (Ravetch,
J.V. et al., Cell, 27, 583-591) that shows the highest _
homology with the FR4 of the H chain of the mouse anti-HM



5 HEF- 1. 24H gyl for the H chain of the chineric anti-HM 1.24 anti body
and the expression vector HEF-RVLa-AHM gK for version a of the L chain of
. the reshaped human anti-HM 1. 24 anti body, the anti-HM 1. 24 anti body
conprising version a of the humanized L chaifi3ard the 10 - chineric H
chain to be used for Cell-ELISA was prepared according to the

above- nenti oned net hod for expression of the reshaped human anti-HM 1. 24
anti body. 4-4. EXpRésshtaboflyt WesHuskdi-n Ber FRRdaotf Et6y Hasi itheTeaneerr] g

each of the exprggsh8Na¥eat ebghr 6EEEH | .
FEF- HV RVEE ALV 00T Pos o he - TaREar S, 25t tﬁfﬁ\%‘ﬂ%rﬁ % phain of
expressi on vect ofFhPERORGEa2Aki-EX Lor4t RatibeHy exserth @nee dmired arirhn

-anti-HM 1.24 antibody, therh ¢hai Ribxkrdraabnbadb e eHee W {dH of the H
Cel | - ELI SA was pr egar ed_accor di ngat above-nenti oned net hod for

o . the 20 ] )
expressi on of thehraBhIpebiNRuRERNEREA- ARMEN2 AnLdrHY dy 24 ant ihodyy dfthitof
gnti body ConCﬁntFlalBiﬁérQOiﬂé&ét {ila,éiéelln%in fvmehamgbbm_ w&imd}ﬂ/\@ﬁlf 11{&?@5}%1@%,(1
y ELI SA. Each we a -we £ te .Maxi sor e cture y
NUNC) was i mobi PP?egi‘Bycgng’ﬁﬁ 18 e[éfig??lSP-zlga’énl\t/%aﬁ?‘ne- I?rgjd%eaﬁ‘{i body
(manuf act ured byr8yOoSCURCERepHephatd o6 dheomoeser anitdrHM 1l Jderartg/bddy,

with the coating r 1 e 0,.02% [.err]... RH 2.6) .and
i ncubati ng at ro%%y{eéﬁpgﬁrlgfutrﬂeygp%y%eéééds agoérog%@,&g er30bll(1)'lc%hr% IWHH‘P 100
[err]l of he diFRiiandbpessties07Miflr theHhmah FRBMyeireemelde GdEsitdeEd

* 0.05% Tween 20, Q; PR%ANBNIRSEAD: ad YaROYhNERaeRHEsA! QH@iQHQIIBSIA.‘?’4 %'ﬁt%.l%% 1@00

[err]l each of serial_dilutions of the culture supernatant of cos-7
setrating the reshapefl- hune®aRERCHWR. 94 BBe V zRoiRSdPL the Ehichadn of
anti-HM 1.24 antibody, or the rkshapadhnbimhf antibesly 1tbat MWRi®ody
concentrated by - 78 - ﬁ)tr fi tratlgn %vere added to each wel| “and
i ncubated at room tenper at t?® FofPohR RbuFleTRERNaPEE: Ri AGEiTdY [erdd) 1
of al kal i 16 phosairatiasdy | whe| ¢ens yoat tadt by hthancbgGgaattithady ipname acrur ed
by DAKO) was added. After incubating gt rogomte rature
for one hour an ‘%é’% ¢ hg, TADEERPS I LBt S OY%rng.ﬁ\g'sgbst%épnb&s i on
(Si gmal A, p-ni tropheny | wghe sphed efoS| G#$ tdustbbnedfi nheheeshhpiedatbh@man
buffer (50 nmM JeT Ay e 9.8) d , =and _then the
L sy TrozsBeh nd) ¥BIaBIRRE RR\Her1iBe,

absorbance at 405 nm was neasured 10° usi ng ;
3550 ( manuf act ur&ePmytis ey  ankikedy sRBRhdar Bheoextasnadapuisensst Aof( SEQ

concent rappon, hsravod 03 § eikd & MRS aps ed by) TherBi adkagnSit ¢) was used.
hybridize with the DNA sequence of the expression vector
HEF-VL-gkK -
The CDR grafting primers L1S (SEQ ID NO: 49),

L2S (SEQ ID NO: 50), and L3S (SEQ ID NO: 51) have the

25 sense DNA sequence. The CDR grafting primers L1A (SEQ ID
NO: 52), L2A (SEQ ID NO: 53), and L3A (SEQ ID NO: 54)
have the antisense DNA sequence, each having a
complementary DNA sequence (20 to 23 bp) to the DNA
sequence at the 5’-end of the primers L1S, L2S, and L3S,

. 30 respectively. :

' In the first stage of PCR, the four reactions
A-Ll1A, L1S-L2A, L2S-L3A, and L3S-H were conducted to
purify each PCR product. The four PCR products from the
first PCR were allowed to assemble with one another by

35 their own complementarity (see International Application
Publication No. WO 92-19759). Then, external primers A
and H were added to amplify the full-length DNA encoding



5. Est abl i shnent of. the CHO cell line that stably 15

produces the reshaped human anti-HM 1. 24 anti body 5-1. Construction of the
expression vector for the H chain of the reshaped human anti-HM 1. 24

ant i body 20 By digesting plasms4d HEF- RVvHr - AHM gyl with the
restriction enzynes Pvul and BanHl, an about 2.8 kbp fragnment containing

t he DNA encoding the EF1 pronpbter and the V region of the H chain of the
reshaped human ahhe-VWMrég2dnanfi bhdyLwabapor pfi sheugiespapesohiumameEnt ingiM
point 25~ a0ar 9984 Oghe 1ndBon(+hBCs800YKE PR (M AGHERheBSOVRSGIAA drlld an
about 6 kbp fragnent that wa E)re ared by digésting the expression vector
used for a humanP®Rehthe Bkpseidi BRF vB¥EoM2 1pHEREREIRYRXIRItionadt er nat i ona

Application PublpggiieatNon YebP2cdBIER) NoCORDABBLAG NG PicodiFdRIEeENe
and the gene encodi ng the cgnstant regl,on of a, hupan H chain \i\_{lth Pvul and
BamH to cénstruferSioRxpretstbr VetegionprERPEr ] BhAER- RIHEREHTSFaPe
the H chain of themagsORped2anahtibbdy2Basati 6Ad¥heShdmagedtiiboaggduct i on
into CHO cel |l s Sg . I n ordfr tg estab%ish atstable producti on
system of the reBRApSEFhIRANTRNYRS HRFR 19 AnPFbBayS™PhETS: . 79 - genes of
t he above-nenti oned expressnotheefinst, sDeE&- pEr PCE, HEReRPHR- Alidtayle and
HEF- RVLa- AHM gK, that.were linearize di, ggst,i kLth wer.e .
si mul t aneousl y i%??% h%%%gi%?dﬁﬁhggtgﬁﬁ%%lFgﬁmgigi’ﬂ§btﬁ§yghl’ 0.1 mi
el ectropondti on d¥TPhed LndenttMgClondiGld org SHinitemplate HeN&poleo nemolened
-~ one (transfectiop_int ab - tion P54 C S - 3. e
anplification bfg ﬂ%ﬂ%rfhgxgeﬁggi%?rgﬂaced %ﬁm@%%|F§?édn|$g?ﬁo§§R1o
CHO cells in mhit#b?mﬂ@ﬁo@OYEEﬂgjmiéhdSGi%hapﬁ BXpeEadi ohlveclben Birerveen

i ntroduced can sy Wye fﬁé@%é‘#&{;@@é&dlgyfﬁé&t%ﬁ&ﬂf%cghbér,ei%e%%m
(manufactured by G BCOBRL) to which 500 [err]g/lnl G418 (manufactured by
G BCO-BRL) ‘and 199Bie¥%8d beRi dereastenef¥chaoed, 24nd §8r13 minpgey R&°E

sel ect ed. 15Subsegpient |iindfe NAMMATIQ {oeret act Wi RELEY %am)ﬁena&aﬁdded to the
cbove cul {ure, mofl i AP0, gl oies Bl ppgpagated, those that pr oduce
a result, clone 1 that 20 PCRephdodidiss aApLDAUC2ZLONbe){i LleRLRAQD8abRYt, 3
L T NSRS L Srlhg AL 21 L DEY useoBi228de(Cung
1.5% low melting point agarose gel and were assembled in
20 the second PCR. In the second PCR, 98 ul of PCR mixture
| containing 1 pg each of the first stage PCR products and
5 u of Ampli Taqg was incubated for 2 cycles of 94°C for 2
minutes, 55°C for 2 minutes, and 72°C for 2 minutes, and
then 100 pmole each of the external primers (A and H) was
25 added. The PCR tube was coated with 50 pl of mineral oil
and 30 cycles of PCR were conducted under the same
condition as above.
A 516 bp DNA fragment resulting from the sécbnd
PCR was purified using 1.5% low melting point agarose
- 30 gel, digested with BamHI and HindIII, and the DNA
fragments thus obtained were cloned into the HEF
expression vector HEF-VL-gk. After determining the DNA
sequence, the plasmid containing the DNA fragment having
_ the correct amino acid sequence of the V region of the L
35 chain of the reshaped human anti-HM 1.24 antibody was

termed plasmid HEF-RVLa-AHM-gk. The amino acid sequence



cell line. 5-4. Construction of the reshaped human anti-HM 1. 24 25

anti body The reshaped anti-HM 1. 24 anti body was constructed in the

fol | ow ng nethod. The above CHO cells that produce the reshaped human
anti-HM 1.24 antibody were cultured for 10-d#gs-using as the mediumthe 30
nucl eosi de-free a- MEM cul ture nmedi um (manufactured by G BCO-BRL) to which
500 [err]g/mM (418 (manufactured by G BCO BRL) and 10% y-free fetal bovine
serum were added arsd righe mm@ql]eriqﬂ:mﬁatme BRASI@O6N (afnLf ahaumeg % -
TABAI ) under the condiii 1L e Gdesr n
after)startl ng the cul tduérmé ?Leégu téj]lra%r\?ﬂg was ée%%vgg g¥?he%83fll +n
debris were renoiER AP dEht rd f ugi ng - 80 - for 10 nminutes at 2000 rpm

using the centri fuge RL- 506 (veruiiai el tye @ epbbk éfe{JH?p}Ethﬁ‘ﬁxhof

the TS-9 rotor, thenfll sterlllzed usi a bottle

(rrgnuf act ured by "ﬂ%ﬁﬂ; ?1*5* 2)49 4%“"51b°d¥e‘1’¢f nFPASHruRtedr .

After an equal arn;uﬁttutm‘ é?ﬁ%(h s ush@ dzmd thdﬁHigﬁrU'é%‘Irﬁe%éQﬁTﬁ thﬁﬁe 0.9
| I's that du res ant i body hen e

?gsthedahuPr;(r)l aﬁfq E'e\%) m%o%?dathé Pl s i ¥ %%?h%nﬁé as tfe

hi gh- speed ant i baooyt gher |gheuaﬁhajrar&yrlet @t @mﬁﬂpf d,rCl'DDdt(cﬁmtfyﬁ-b esineed b%'
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3-1. Construction of versions a to e of the V region
20 of the H chain of the reshaped human anti-HM
1.24 antibody
' DNA eéncoding the V region of the H chain of the
reshaped human anti-HM 1.24 antibody was designed as
follows. By linking the DNA sequence encoding the FR1 to
25 3 of the human antibody HG3 and the FR4 of the human
antibody JH6 to the DNA sequence encoding the CDR of the
V region of the H chain of the mouse anti-HM 1.24
antibody, the full length DNA encoding the V region of
the H chain of the reshaped human anti-HM 1.24 antibody
. 30 was designed.

Then, to the 5‘-end and the 3‘-end of this DNA
sequence the HindIII recognition site/KOZAK consensus
sequence ‘and BamHI recognition site/splice donor
sequence, respectively, were attached so as to enable

35 insertion of the HEF expression vector.

The DNA sequence thus designed was divided into

four oligonucleotides. Subsequently, oligonucleotides



activity and binding inhibition activity 1-1. Measurenent of antigen

bi nding activity Antigen binding activity was neasured by the 35

Cel |l -ELI SA using WCH cells. Cell-ELISA plates were prepared as descri bed
in the above Exanple 7.1-2. After bl ocking, §80-[err]l of -serial dilutions
of - 81 - the reshaped human anti-HM 1.24 anti body that was obtai ned
fromthe concentrate of the culture supernatant of COS-7 cells or purified
fromthe culturewhipér patant iafl 1gHOineldrs ammiﬂl@ecbﬂ othaéﬁ‘él vveI . After it
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substrate sol uti®h WA® feREdoiAgenvrlaeridesr pad ﬁn@u@étlﬂém’ it AR ovas
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2-1. L chain Ver2giminates$, t 58°C £bai 2 ninthesr aalapedchdoan 2amtiimdtd¥sl. 24
antibody was evajpaled; 5§ JROTLO059n 9% RuP1 (SEQ ID NO: 61) and REP2

(SEQ ID NO: 62) were added as the external primer, the

20 PCR tube was coated with SO.ul of mineral oil. Then it
was first denatured by heating at 94°C for 1 minute, and
then was subjected to 38 cycles of 94°C for 1 minute,
55°C for 1 minute and 72°C .for 1 minute, and then was
incubated at 72°C for 10 minutes. :

25 The 438 bp DNA fragment was purified using 1.5%
low melting point agarose gel, digested with HindIII and
BamHI,- and then cloned into the HEF expression vector
HEF-VH-gyl. After determination of the base sequence,
the plasmid that contains the DNA fragment encoding the

- 30 amino acid sequence of the correct V region of the H

chain was termed HEF-RVHa-AHM-gyl. The amino acid
sequence and the base sequence of the V region of the H 5 .,
chain conitained in this- plasmid HEF-RVHa-AHM-gyl are
shown in SEQ ID NO: 11.

35 Each of versions b, c, d, and e of the V region
of the H chain of the reshaped human anti-HM 1.24
antibody was constructed as follows.



- 82 - measurenment of antigen binding activity. As shown in Fig. 8, when
version a of the L chain is expressed in conbination with the chineric H
chain it has shown a simlar |evel of antigen binding activity. However, in
5 consideration of further increase in acg7vity and of conpatibility
with the H chain, version b of the L chain was constructed. Versions a and
b of the L chain were eval uated together for antigen binding activity and
of binding inhibition acti Ustipgwhentbentutegen tplrmerrsmms(sm) iD aqob 63)

or h of the H ch o] Fi 1, a , t he
L chain had a hi gher aAglsglatWB Hgn \Eg Iagﬁ}.%neﬁ ggt ﬁ'%t]at?tl V|at |gzls |n a
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neasur enent of an& gﬁn di ng aCT_I vi.t | n N I nhi bi tion acti vi tf/
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The result, as sh tajped)an ’éﬁ&slB as idcéltE@(TFt ~AiM-gv
versi ons were weakershOWhoih 8EQI !lDtNBS as conpared to the chineric anti-HM

1.24 anti body, suggesting niog _aci d.25 i Lon i
required. 2-3. The H chai nﬁgfégl %g i bo a?ﬁe Hr&ﬁlgirncﬁyggl%gj ;ﬁ ix‘g{]o'dﬁ(/aas
eval uat ed 3 nenanhdnedl f%EQnéﬁsH@erréﬁo desagnegeMObmndtlartg: adixiedntijne Eie
“result, as shown n d,that .t he u

anti - HM 1.24 ant? Jda'ﬂas‘;tg B{)Angggglltlﬁ‘l g? égt?v}:tégplatghgﬁﬁoﬁléhg f%}},[ne“ C
anti-HMV 1. 24 antH%d?Vlfi@TNéMtG'génbm hbﬁn@CchEVhPQ, wezsdan ch&agouse human
hybrid anti-HM %@ﬁlﬁﬁié@% Bséaﬁnws%%lacmw h&m&hﬁﬁmtaeylch' F8ld Gmino

anti-HM 1. 24 antlbody Thi s indicated in order "to construct the
reshaped human aff+d HAeQuence e oktye h%%?ﬂgs?ﬁﬁeaﬁ?l génthendi Fggden \fy

simlar taqsthat orﬁetﬂnecmmeds@ﬁtaﬂﬁedmltﬁﬂsa L abREY, HEF-RYHc-AHMBZy1
‘necessary to convert am no. ac €§ Ig 8def| in or FR4 anong those

contai ned the V 750 9% theElc A Versions f tor of the H chain
Version f of the H chain disihg asashlweduhmgan primeanDB- BED. 24 a00t:i BAJY

was eval uat ed as, A opesh | A5 MEASHS FIROL ; GhedNEb IR0 RERIENY; AGLLV LY - The

result, as
position 66 to lysine and threonine at position 73 to

20 lysine and as a template'DNA the plasmid HEF-RVHa-AHM-gy1l
by the PCR method, version d was amplified to obtain
plasmid HEF-RVHd-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the H chain'
contained in this plasmid HEF-RVHd-AHM-gyl are shown in

25 SEQ ID NO: 14.

Using as the mutagen primer.ES (SEQ ID NO: 69)
and EA (SEQ ID NO: 70) designed to mutate valine at
position 67 to alanine and methionine at position 69 to
leucine and as a template DNA the plasmid

- 30 HEF-RVHa-AHM-gyl, version e was amplified to obtain
plasmid HEF-RVHe-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the H chain
contained in this plasmid HEF-RVHe-AHM-gyl are shown in
SEQ ID NO: 15.

35 3-2. Construction of the H chain hybrid V region

Two H chain hybrid V regions were constructed.
One is a mouse human hybrid anti-HM 1.24 antibody. in



shown in Fig. 17, indicated that its antigen binding activity is decreased
as conpared to the chineric anti-HM 1. 24 antibody, but is increased as
conpared to the above 10 versions a to c, suggesting that any of the
four am no acids at position 67, 69, 75, ard6B3- hat were newy converted
in this version is responsible for the activity of the reshaped human

anti body. Version g of the H chain of the reshaped human 15 anti-HM 1. 24
anti body was evalwhieh the mminomeid gequenceenefit FBL andi §BA bireddegived
activity. The re gm}/gbl ' ' s hbdd e t oEehi

versi on has exhi Eﬁ&e% tf’jt}?esi m | ar ﬁ@e%%fﬁé%?%ﬁilb?ggtﬁg? gPB?ﬁeogbg\% and
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converted ip this, version-is not responsib)e for e increase.in the
activity of 2the r’e"‘sﬁ'&’d‘éﬂf‘ MAHEE dhB T AN ST o:hsﬁ‘h FREIPRRY B Hhéﬁai hhet
the reshaped 25 amintratiahtdedddriceidt cathfdeamdvte;ﬂ'E%ea{féuaﬁﬁﬁvéa feohi oned
for neasurenment of antigen hinding,activity i.nding.inhibjtion
activity. The resvuﬁ’is‘,loarg ashot(;f‘!\/vg‘:q}enq’Firg:je.gJﬂ)r,1 ﬁ&qﬁ,ﬁa%%g’zﬁ,‘)#n%%‘%af%ﬁh?ﬂﬁfl
all versions wer dumsakentfioHMal 12 a@Entihodys axd conpse edf t BRE hendhFRer are
anti-HM 30 1. td ¥:1ple £ a1 m | ﬁ)sf};@d bov, i one rsion
f, suggesting th;t:}:cﬁrﬂeﬂ}%‘r)nq%o aci ds lat}mpo@s]%r oén arpg' 69%%%%i$ﬁeg?%§r

am no aci d&0t hat sggueneas i dhee QR Hegiaisiane fakl cdepivedsfoemi bpeseor

“the increase in the jagiv vi 12 ehhdidyeshaped human antibody. 35
Versions k to p of the H chain of thé reshaped human anti-HM 1.24 anti body

were eval uated as nentioned“ FERsdr SN DIV HRIERNS bYER ngCBEETYFE9dand
bi ndi.ng - 84 by MHeDIfdRMmeaAtiddli t Yrhel e tiRsdl s AShSHOMcADL Y Showd: iRS,
26, and 27, indi %ated hat a,ll er si

t

K. f bot h tivyit
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80 and after that W\ C er i | X, Velsions are not
responsi bl e for tahgg@c;}?agé'i whe""t’ﬁgﬂ 35533 gﬁj ﬁ% r-’g%%a"bee’ae Kifhoned to
anti body. Ver si ofylprafditziee wHtdhdihe ONA Isequesittapert M HED expoessioil 1. 24

antibody vas evalldhed SEriRAANSd Tie PG HnA %*&&h@é{@gg -

activity and binding in activity. The result, as shown in
and 27, indicat e®@THRRL HHiSs (PELQS IO NRds Addaks dssigmnad & ihave ekhessense

conpared tppthe JMAV@eReFice ahdOiheeHSichain hybrid primer HYA (SEQ ID
NO: 74) to have the antisense DNA sequence so that the
- DNA sequence are complementary to each other. _
For the construction of the H chain hybrid Vv
region in which the amino acid sequences of FR1l and FR2
25 are derived from the mouse anti-HM 1.24 antibody and
those of FR3 and FR4 are from version a of the V region
of the H chain of the reshaped human anti-HM 1.24
antibody, PCR using the plasmid HEF-1.24H-gyl as a
template, the external primer a, and the H chain hybrid
- 30 primer HYA, and PCR using the plasmid HEF-RVHa-AHM-gyl as
a template, the H chain hybrid primer HYS (SEQ ID NO:
73), and the external primer h (SEQ ID NO: 72) were
carried out in the first'stage of ‘PCR and each PCR
product was purified. The two PCR products from the
35 first PCR were allowed to assemble by their own
complementarity (see International Application
Publication No. WO 92-19759).



15 p and was simlar to that of the above-nentioned a, suggesting that
substitution of the amno acid at position 78 is essential for the increase
in the activity of the reshaped human anti body. Version r of the H chain of
t he reshaped human- 20 anti-HM 1. 24 anti bogg were eval uated by the nmethod
mentioned above. The.result, as shown in Fig. 15 and 28, indicated that
version r has a simlar level of antigen binding activity and binding

i nhibition activity to thatThsn AIhy(ﬂddﬁnq(xhﬁnéxtﬁtﬂa24pnhmébsda (88Q ID
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PCR using the plasmid HEF-1.24H-gyl as a template, the H
chain hybrid primer HYS, and the external primer h were
carried out in the first stage of PCR and each PCR
product was purified. The two PCR purified products from
20 the first PCR were allowed to assemble by their own
complementarity (see International Application
Publication No. WO 92-19759). _
Then, by adding the external primers a and h, a
full-length DNA encoding the H chain hybrid V region in
25 which the amino acid sequences of FR1 and FR2 are derived
from version a of the V region of the H chain of the
reshaped human anti-HM 1.24 aﬂtibody and those of FR3 and
-FR4 are from the mouse anti-HM 1.24 antibody was
amplified in the second PCR stage.

- 30 The methods of the first PCR, purification of
PCR products, assembling, the second PCR, and cloning
into the HEF expression vector HEF-VH-gyl were carried
out according to the methods shown in “"Example 9.
Construction of the V region of the L chain of the

35 reshaped human anti-HM 1.24 antibody".
After determination of the DNA sequence, the
plasmid that contains the DNA fragment encoding the



for measurenment of antigen binding activity and binding inhibition
activity. The result, as shown in Fig. 29 and 30, indicated that version s
has a simlar |evel of 30 antigen binding activity and bi ndi ng
inhibition activity tpo that of version r. As<7gentioned above, the reshaped
human anti-HM 1. 24 anti body of the present invention retains the ability of
bi nding to antigen even after one or nore 35 am no acid residues have
been replaced w tdomtdmwtr &mirm) md:lsseq\mm‘elimglt{hethecnaﬁﬁehybi:mdemi on

i ncludes the res HM 1. 24 i bod n_which on r r -
86 - amno acid :}geo %ues eetnher eaﬁTJaré dé l‘? g%?‘ﬁ%?c%\?n ﬂg g’é?dgrqanﬁf{ﬁe
vari abl e regi on &re hiseni\cﬁchlﬁrcm tthee nouswmi antas-Hidnd. 24 a'mtr.hodj/'nandhe
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anti-HM 1. 24 ant |t8%cfyeg e %%#?& ﬁheﬁapgﬁﬂﬁﬁlr%#%ﬁ B ill\f?? gﬂgant I %gﬁy was
eval uat ed f8r thefgdwe Hethdionaf dthe greshipeid dylmuwty—mdl b24di ng

i i t1/0n aCt | Vi ik W it S R hunblo 00 SEne! Al 651 £ ghat

the 10 reshaped human antj-HM 1.24 anti body has simlar leve
anti gen bi ndi ng &RIUANSF AN FhRIBAFS RIHINGH %t‘i%t? ¥egipmtobf theet
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anti-HM 1. 2@ ant |ﬁiml3omgeﬁnm;mddte ol ny el e JmtseEr rﬁ)ﬁiﬁho 1ac:Ld sequence

- Preparation of anf eamnl ed 20 aratlon of
the chineric ant ?)%4%?.%\/5&1 t%tlnb LllheQ{)Lﬁ%gTJroéh J@hl%’f‘f}b %‘?ﬁ 1d

anfi body obt ai ne@aquetrW@Sat@dvé'Rixm EFI{Q e cimmemd af.:e:pin asmhﬁinm baufcbf:r

sol ution was replaeed g gp%g( of Y3 1’&9%&9 human antﬂ.]—HM

manu ct ure

ultrafiltration concentr Oentrlprep

was filter-sterili-Z28d 2aadiikgdvhanseihosee of IRRS and |EB4 @J—'? r@?ﬁ}ﬁa% reeusy

M LLIPORE) 18 th &nFtGI—GIPSllZQ40far&12)%dyeWa]smteE%le%l WESF DNV Ch e @E The
concentration of 2Q0 [err, usm he 30 filter-sterilized BS -

whi ch was used fSF“lt“t‘?eaF IS Papfe seananis f% o‘ﬁ“%fvtﬁ%glon
ant i body was neasdr etheby &hﬁdjhb&:@@ﬁa&he%(lmrﬁ}ﬁjm pladsmicated with 1 ng/-m

as 1.35 OD. 1-2. Hg%rhh!%%HJ%% yﬁh%r%Pg %wn 1An§%dg¥§'NO. 76.
3-3. Construction of versions f to s of.the V region
20 of the H chain of the reshaped human anti-HM
1.24 antibody
Each of versions £, g, h, i, j, k, 1, m, n, o,
P, 4, ¥, and s of the V region of the H chain of the
reshaped human anti-HM 1.24 antibody were constructed as
25 follows.
' Using as the mutagen primer FS (SEQ ID NO: 78)
and FA (SEQ ID NO: 79) designed to mutate threonine at
position 75 to serine and valine at position 78 to
alanine and as a template DNA the plasmid
. 30 HEF-RVHe-AHM-gyl by the PCR method, version f was
amplified to obtain plasmid HEF-RVHf-AHM-gyl. The amino
acid sequence and the base sequence of the V region of '
the H chain contained in this plasmid HEF-RVHf-AHM-gy1l
are shown in SEQ ID NO: 16. _ .
35 Using as the mutagen primer GS (SEQ ID NO: 80)
and GA (SEQ ID NO: 81) designed to mutate alanine at
position 40 to arginine and as a template DNA the plasmid



35 Human 1gGL to be used as a control for the chineric
anti-HM 1. 24 antibody was purified as follows. After an equal anount of
PBS(-) was added to Hu 1 gGl - 87 - Kappa Purified (manufactured by
BINDING SITE), it was affinity-purified usirng the high-speed anti body
purification system ConSep LCL00 (manufactured by MLLIPORE) and Hyper D
Protein A colum (nmanufactured by 5 Ni ppon Gai shi) using PBS(-) as the
absorpti on buf f HERrRVHR-IAHN-onll urvexrs ien eg bwd $ eamppHE Bepdasot bbtealint i on

2 Usted Lo aboB A IF JHE ANRL AR VET (OPRe dRFg HEEH FLOGERBECAHE 0
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(manuf act uPed by¥WEA 130 PERE)1 i th a pore size of 0.22 [err]m 15 This was
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the foll owi ng expeyinent 1. body, concentration measur ed. by )
absor bance at 2§8“{1rﬁr§r{§%@al Il‘gﬂ'ed7% 9 33/ % teRPI2ES P Bhe plasmidy
Met hod for quantHBF{RVEb-GHMWWEN, saxnsndrgGh iwas hempbittedetonpbbaan | gG
cont ai ned in the,muse ) nti.tat by the follow ng ELISA. 100
[err]] of goat gﬁtﬁs%imiﬁflujgpg%fg@@%]o‘ 1 75 TR W%‘% %?%uﬁ‘fﬁ?cﬁ? onat e
25 bufier (pHhe Gpssascndentd @fa 9 Welteqiat eof nelmaificthatnd by NUNC)

~ and incubated a fsf. erys t ?qu i he-antibo .
bl ocki ng, 100 [tgfﬁﬁ%lé%egsg\rﬁ a l%é’lﬁa%tﬂel nouie}z@gﬁ lr}ﬁq{%péﬁgn%\'{nel%gé n
standard (nmanuf &&Qui&d N @BPPEL) was added and i ncubated at room 30

tenperature for one hour. yAfdelasiatt Mhtabih [$Ffndr Ofs 2 B @t | y%\gd
S

f
al kal i ne phosphat ase-1abel | ed "anti - human | gG (manuf actured by CAPPEL
added and i ncub&fed I& (SE&IDe M £ dasdansst tprutate Ararinagt he

substrat e1%0l ut pe’ iwdenaddedcard dnitidhairell se¥hine abddEticbsgy besce at
405 nm was measu %gl séilggl.t tgae M CRgZIgé;EE %E%R del. 3550 (nmanufactured by
Bi o- Rad) . - 88 yg_ ARG Puifor && R anti - HM 1. 24
anti body agai nsHEFR&VHbralMygyllonwersion i was amplified to obtain

plasmid HEF-RVHi-AHM-gyl. The amino acid sequence and

‘the base sequence of the V region of the H chain

20 contained in this plasmid HEF-RVHi-AHM-gyl are shown in

SEQ ID NO: 19.

Using as the mutagen primer JS (SEQ ID NO: 84)
and JA (SEQ ID NO: 85) designed to mutate arginine at
position 66 to lysine and as a template.DNA the plasmid

25 HEF-RVHf-AHM-gyl, version j was amplified to obtain
plasmid HEF-RVHj-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the H chain
contained in this plasmid HEF-RVHj-AHM-gyl are shown in
SEQ ID NO: 20. |

- 30 Using as the mutagen primer KS (SEQ ID NO: 86)
and KA (SEQ ID NO: 87) designed to mutate glutamic acid
at position 81 to glutamine and as a template DNA the
plasmid HEF-RVHh-AHM-gyl, version k was amplified to
obtain plasmid HEF-RVHk-AHM-gyl. The amino acid sequence

35 and the base sequence of the V region of the H chain
contained in this plasmid HEF-RVHk-AHM-gyl are shown in
SEQ ID NO: 21.



cells-transpl anted nouse 3-1. Construction the human nyel oma 5

cell s-transpl anted nouse The human nyel ona cel | s-transpl ant ed nouse was
constructed as follows. KPMW cells passaged in vivo using SCID rice
(breeded by N hon CLEA) were prepared at [err7R & concentration of 3 x 10
cells/mM wth RPM 1640 medi um 10 suppl emented with 10% fetal bovi ne
serum (manufactured by G BCOBRL). Two hundred [err]l of the above KPMWR
cel | suspension was injectdlbirih ashethaainutagen tpr 5GD b ceSEQRID, NB:WB8kS

ol d breeded by N ' 0 f ' ja . .
(manuf act uredyby Jv}ﬁol'qﬁﬁﬁ%:dcﬁ[g\nmcﬁ 8]1% d%%\%es(?rifgs% %%Qéé L%gl.l%éﬁ e
i ntraperitoneal | RiRRE P el freWlBikamine and seginei atrpoébhioh 82B to

ant i body On day IBlduiiP Ml Gl la WSSl A Ofhe SET4LRYES cOl | ect ed
fromthe abgve huyman %on& 20 cel | s-transpl ant ed ce, and human |1gG
At

in the serum was "gud Wi Ing iaFE 1N A wRshtamkttied tHe abbaén2. Take
of _K:DMVIZI cel |l shi rpltdw.ihbmmmd W ARRVS- AN | Wfﬂiﬁ@%ém@]@?@e,@ée hgpan
lgG level in the_ serum_ On day 14, w.ang_ 28 after KP ce .

transpl antati on, t?’(5"[)l‘él““esrer € &?92?%1 the q{ HE G b%ﬁi%p‘?e‘b%?’eﬂ in the
above 1 was i ntr asertiaioedaliny tgiise pliantilte HERHRVAE 1 -AMRM-dvh| aeé | Sowh 1he
anti -tunor effectSE? i §gshioReric anti-HM 1.24 antibody against the human

myel oma cel | s-transpl ant ed nouse 30 The anti-tunor effect of

the chinmerl® anti-HM 1.24 ¥singody Wwhe awdlageredriymearhdiSufSEY aiD g0 020 pf

“the mce. As shqawa iMA Fisto 3B Nohe gilhC I el ' i C .
anti-HM 1. 24 anti body s vigd a prolon e?ﬁ)&el?fnoegﬁa% g’hrw véalrbela‘gé%:ngfrrépag%l to
thé mce that re@& PO§itdrm §1 39 gln%‘mﬁlel,g@ﬁrmm@ pas ek B2H roed

that the chinerigsankiuclide]. ahdarhirbomy nkast! MRs3ttilorn WPt S &Cin L9388 s
e 13. Measur ement

- 89 - the human_nyel oma, cells-transpl ant.ed nouse. Exanpl .
of ADCC activity®o ef"ﬁggitss h&%e%li’ﬁu ASEG BERT-RVAh-AM15d), Asxsion m
(Anti body-tpendeat GmblilfaedCebobbriadnt pllasmid MEF-RVn-YAMIBasUr the
g(r:]cor ding to thea1 %gogc?a ggéug% hﬁlﬁﬁ %g‘rﬁr %IQ%FPrSot ocaol S, 'é;q' _Itgqgnollg ion
apter 7, |nmmundlogrc®studrés th Rufffins, £d . STHTE i Brreglo
John Wley & Sonef the. H ¢Be3n tontapPnepadat ithisofplefsheict HER-alVB-IHM-gy 1
Mononucl ear cel | §-¥eERoRRP2HAERE THOfLLNS3.
' Using as the mutagen primer NS (SEQ ID NO: 92)
20 and NA (SEQ ID NO: 93) designed to mutate serine at
position 82B to isoleucine and as a template DNA the
plasmid HEF-RVHh-AHM-gyl, version n was amplified to
obtain plasmid HEF-RVHn-AHM-gyl. The amino acid sequence
and the base sequence of the V region of the H chain
25 contained in this plasmid HEF-RVHn-AHM-gyl are shown in
SEQ ID NO: 24.

Using as the mutagen primer OS (SEQ ID NO: 94)
and OA (SEQ ID NO: 95) designed to mutate threonine at
position 87 to serine and as a template DNA the plasmid

. 30 HEF-RVHh-AHM~gyl, version o was amplified to obtain
plasmid HEF-RVHo-AHM-gyl. The amino acid sequence and
the base sequence of the V region of the H chain
contained in this plasmid HEF-RVHo-AHM-gyl are shown in
SEQ ID NO: 25. .

35 Using as the mutagen primer PS (SEQ ID NO: 96)
and PA (SEQ ID NO: 97) designed to mutate valine at
position 78 to alanine and as a template DNA the plasmid



peri pheral blood of healthy humans by the density centrifugati on nethod.
Thus, an equal anmount of PBS(-) was added to the peripheral blood of
heal t hy humans, which was | ayered on Ficoll-Paque PLUS (rmanufactured by 15
Pharmaci a), and was centrifuged at 400 g fer730-m nutes. The nononucl ear-
cells layer was collected, and washed four tines with RPM 1640 medi um
(manuf actured by @ BCO BRL) supplenented with 10% fetal bovine serum
(manuf act ured by HEFBBUHBRAHM-givd ,p veyxsrisch gt %as:eaﬂtpni)fleddeylsthg PER5 X

10[ERR]/m wth C ls ct| Klller
Oel[ 1) JNas [ nduce&gﬁrhg’%n?ﬁelé o %ngq'gg\lfvgﬂce% OW% 16\'( breed %" °Ni hon
'CLEA). Thus, bon@cssr IS@W“@@ICIGS apsh d&hes lage Faqunnaaof cpve o mmeomfof he
m ce and washed fwecs \é‘htallnzéontaa%wdl%'p tRd Eﬁmééﬁ&'fﬁﬁiﬁ\g&; co@ng)L)

BRL) supplemented with 10%.f et al bow ne serum nuf act ur ed

and prepared at 8F€efRoYBndit pEG 1P NOfo[2&r]/m with the sane cul ture

medi um This was i ncubat edusaget her thet mutdgegl Priofer qEONEERND NORNGS |- 2
(manuf act ured by %%E BY@éTN% %dﬁ 10 n of reco i nant, nouse
GV CSF ( manuf act ﬁpnggy 8 BPSVSTENE) | IFonine at
(manuf act ured byp®ABALPnf G5 $eveerda¢sandﬂas cz-malﬁempjr&imr DS el Yyslashid 2

x 10[err]/m Wtﬂ?ﬁhﬁvﬁgnﬁﬂ&ugwqrevrg% I%Imﬂe Pre ad%.a%g}of ta cells

35 e human orfa '¢cé ed
Pat ent PublQ cat i mathgdkap) oN(qam- plasmay dJIrEF RVHW-@‘@SW& Tred lamino

~ | euk d d 1 i i
t ﬁg gP!]Ma 1226Vﬁea€ﬁ (Z%‘ggé\]g;ag%t % %gé éa %%)e supp éeen%lrét))é%i wqﬁh%&:fgy "
fetal bovine serthf(Hafbprast GPéBaB?eGI BEOtBRS) Plegatise HER-RVHESI-AHM- oy h(

of 51Cr-sodi um carenshewhMBAUEEBQL gpedoly 2CN) at 37[err] C for 60 m nut es.
After radiolabelling, the gells were washed three tines with t

cul ture medi um and adj ust eHS£B928% tBEeMPfAGED PrimexpEs a(gz%/ IP) MO+ 65)
Into a 96-1%el | Unhdt CanesEQ! abeNOraBef)aahdr ed by tBaplet<DDNA ASRN)p MEMeid

‘added 50 [err]l 2 10 r arget _cells/m, 50 [ reshaped
urmn ant |- v 1. BAF SRTIBCABM bd?  SBES TS, 7 Fioe1 SFRLERSL R, HeneRat  hunan
| gd (rmanuf act ureethgd TEHE SbtBLNGPBeFE)LdOHEFoRVHT-ANM+sy 115 Thd @@21&10

(UPC10, manuf act EEL a r e r r r .nut es
Then, 100 [err] Igé?&l %é{q%ﬁe%t %Irld gﬁﬁss\%ﬁ%g gﬁ 8%41%% t&l% él,lqri on of
i ncubat or for 4 HeRrH chatn ceatained LB Tthisf ptlnémeﬁf étheerm—iAém(-@)yno

the targebocel | Safd)sNGnSEh 8EQ 1D NO: 28.

Version s of the V region of the H chain of the
reshaped human anti-HM 1.24 antibody was constructed by
mutagenesis using PCR. The mutagen primers SS (SEQ 1D
NO: 100) and SA (SEQ ID NO: 101) were designed to mutate

25 methionine at position 69 to isoleucine.

After the above primer was amplified using
plasmid HEF-RVHr-AHM-gyl as a template, the final product
was purified, digested with BamHI and HindIII, and the
DNA fragment obtained was cloned into the HEF expression

- 30+ vector HEF-VH-gyl to obtain plasmid HEF-RVHs-AHM-gyl.
The amino acid sequence and the base seqﬁence of the Vv
region of the H chain contained in this plasmid
HEF-RVHséAHM—gyl are shown in SEQ ID NO: 102.

The regions encoding the variable region of

35 each of the above-mentioned plasmids HEF-RVLa-AHM-gk and
HEF-RVHr-AHM~-gyl were digested to make restriction

fragments with restriction enzymes HindIII and BamHI.



20 0:1, 3.2:1, 8:1, 20:1, or 50:1. One hundred [err]| of the supernatant
was taken and the radioactivity released into the culture supernatant was
nmeasured by the gamma counter (ARC-300, manufactured by Al oka). For

measur enent of the maxi num radi oactivity, 1%25- NP-40 (manufactured by.
Nakal ai) was used. Cytotoxicity (% was calculated by (A-C/(B-C) x 100,
wherein Ais radioactivity (cpn) released in the presence of antibody, Bis
radi oactivity (cphpyr eecasddskythB- 4dtocanheCHindIdd cacdl iRBaHI (<itygs of

rel eased by the Lture - i 30 W_{ . | {g. 34 shows
the result obtai ﬁgag\%ﬁgnq?ggg?eﬁhgqgr'epgragg Prl%%%{lhcg%deér)%%‘} a# bl ood from
t he heal t hy hunapU@éPeRiSedAHM-gke antf pPCIP - RVHr-RHPML cel | s were used

as the target cell. Fig. 3 h u bt.a i naven. S
prepared fromthe peri pherZFébP\g’%HE?‘rigqr}lg?hlgbﬁgaltt?{rf{%tf’r?g'na]i/\r}ere usﬁegﬁfa(s:e{%e

t
effector céi| anBlasmidg)pUCARHRYhanAlMygEd ags SRt AdiM-gY WYARF t he
reshaped human agbimly! tséfiezithRadyoWas pigde ¢ pURMIGQIRVLLIABMIRICY eaied W th
the increase in antjbod concegtratlon as ared to the control huma
1 gGL, indicatingEFﬁh?r%EElé co Fe?ﬁéﬁe&PHG§§ﬁ A -EY2) ra G IRREEHRLY /
ADCC activity. FahtihRagobeenwhfaBekhetieahdfgddeposi tarl idreAddddtl. 294, 1996,
anti body was addedt c¥ﬁotﬁx%cit§ eiigﬁnEI% i%&rgg%gd.%§cgo ared to the
nouse anti-HM 1. 3% Qn Bo 9,lPH ﬂc B 6 Biv&t °th ré@ﬂad%é’ n anti-HM
1.24 antibddy haBumagh®echfologipCEgentivpify Inkas tidie ImSesicerard iantdM 1. 24
“ antibody. Furthe n d,;a targe t ddition

of the reshaped ﬁ%ﬁ%ﬁoé§$§fFﬁﬁ?&gﬁﬁgﬁ?gggd§ ngggcgnggnFﬁg£4§$(#l 1
[err]g/ M or highealakispyefecthangelppanyt vndercithe, acs@issdioimqunikear t he

concentration of pfrfk Bb-5645Caht9FFRMOBPDEEREST, Raspediliveignt e the
activity. Wen ARH 77 was used as _the target cell, the addi'tion of the

reshaped human aR¥PYiRAANS40hnEPBoBYdaPegtcEReE/Fration of 1 [err]g/m or
hi gher cauged no change i nTh¥t sbgxbfibt ¥ncbhdngatheg viakdlapille re@icantigatiH

R CRTTR N 0 o R S ook TR M L
mce were used asakéeaetéstroctiehl frd¥mentheithshapedikition amnzyndd 1. 24
anti body concent a0 bt aa R ohRil Ly "t BRERe Eba: PAPOR ot iTGE rendrtiT,
t hat the reshapeantubamHansited] of 2glasmitdovgchas PODCCIact Mhiet plasmid
Furthermong, thepddifion,of {Heni&SHaRed-RYABNARNLyHM 1. 24 anti body
The Escherichia coli that contains the plasmid
pUC19-RVHs-AHM-gyl was termed Escherichia coli DH5a
(pUC19-RVHs-AHM-gyl), and has been internationally
deposited on September 29,1997, with the National
25 Institute of Bioscience and Human-Technology, Agency of
Industrial Science and Technology, MITI (Higashi 1-Chome
1-3, Tsukuba city, Ibalaki prefecture, Japan) under the
accession number FERM BP-6127 under the provisions of the
Budapest Treaty.

- 30 4, Construction of the reshaped human anti-HM 1.24
antibody, the chimeric anti-HM 1.24 antibody,
and the H chain hybrid antibody
In order to evaluate each chain of the reshaped

human anti-HM 1.24 antibody, the reshaped human anti-HM
35 1.24 antibody and the chimeric anti-HM 1.24 antibody as a

positive control antibody were allowed to express. 1In

constructing each of version b and after of the V region



at a concentration of 0.1 [err]g/m or higher caused no 30 change in
cytotoxicity, indicating that the concentration of 0.1 [err]g/m or higher
has sufficient ADCC activity. These results show that the reshaped human
anti-HM 1. 24 anti body has ADCC activity evemshen the effector cells used
are derived from humans or m ce. - 92 - Exanple 14. Anti-tunor effect of
the reshaped anti-HM 1. 24 anti body agai nst the human nyel oma nouse nodel 1.
Preparati on of aufibbdyHtothnadﬁinheteeeﬁaﬁed human antl—Hﬁﬂi Jxashaped

I - ' | ' d HEE- RVLa- AHW K
it BB AR A MR T
of 40, 200, and Q@QOeﬁeri¥g¢nﬂenstgginhestuga99 whechlamamoPEEiuﬂ SeRfueridee
control human | ggl éﬂf FROpﬁﬁﬂ&dbén ﬁ@-ﬁ’?kﬁt ea 1-¢ %ﬁe q)t?ﬂ\ﬁm ch

concentration of 200 [err usl ng Fosterili
were used & thee’éHF?E%%ﬁiernt‘émblél’é@lﬁi-‘hﬂsVétbdthﬁ Chlmﬁmlctﬁmg aefnfect of

the reshaped antbréids leddedBluate versxon a@9¥i BOd¥adgab?s kheh e
nyel oma cel |l s-trans Iante mouse_2-1. Construction of the human nye rra

cel | s-transpl ant RUPARUIRE ’Tﬁ%”hhn%ﬂ‘n #etBAeY cel | s-transpl anted mice were 20

prepared accordi ng to4Exanpxprd®s fod. of THRe Nk6€hdped WamanSehRilkee 1(higve
weeks ol d) (breeded by N hon % %{ ﬁ 2. The adm nistration of antibodies
On day 9 after KPMWR cel l ??% ?ﬁl nt )clon serum was col | ected fromthe
above humdf nyel oma 25 'D@hl;sgtemmﬁntbel expeeps dpar edcktbrt he above

- 2-1, d h I egd 1sing,the E ti.one
inlt hgnab035322 %%tl'ake ofﬁ%mql s on ﬁ%ﬁ%—%g%ebﬁaprgg- !EggAg Pr’ré‘d %y
t he increase of ?hﬁnﬁﬁﬁ@ﬂp¢4ﬂh#manlQﬁﬁ%fﬁ#LﬂnZ{hadabeOyaanértKENNB cell 30
transpl antat i on,e%iﬁddlvm H{Héﬂﬂ_q:am 10641 g8 BECREFE vtﬂ_h{[ilg_ gQﬁge 1

was intrave_nouslé gi ven to these -3. Eval lon o he an

effect of the r pete dntGh a]-II\’)P 1°§4t%tﬂetfdb%9%@ali“ﬁ§@ntﬂ@thuﬁﬁnlr@él ona

cells-transpl antgk IBBELE wire cotransforme&TEh€6“¢O$UﬁDéefi§eﬁ% of the
reshaped anti-HM.1. 4 ant| bod was, eval uat ed t he change in The anount of

human 1gG in thé& F5ing @%Lﬁqﬁ%a}?u ser J.nstrument
(manufactured by BioRad). Each DNA (10 upg) was added to

0.8 ml aligquots of 1 x 10’ cells/ml in PBS, and was
subjected to pulses at 1500 V and a capacity of 25 uF.

20 After the recovery period of 10 minutes at room
temperature, the electroporated cells were added to 30 ml
of DMEM culture medium (manufactured by GIBCO) containing
10% y-globulin free fetal bovine serum. After incubation
of 72 hours in the CO, incubator BNA120D (manufactured by

25 TABAI) under the condition of 37°C and 5% CO,, the
culture supernatant was collected, the cell debris were
removed by centrifugation at 1000 rpm for 5 minutes in a
centrifuge 15PR-22 (manufactured by HITACHI) equipped
with a centrifuge rotor 03 (manufactured by HITACHI), and

" 30 the microconcentrator (Centricon 100, manufactured by
Amicon) was ultrafiltrated using a centrifuge J2-21
(manufactured by BECKMAN) equipped with a centrifuge
rotor JA-20.1 (manufactured by BECKMAN), and was used for
Cell-ELISA.

35 Expression of the reshaped human anti-HM 1.24

antibody (2)



- 93 - period of mce. The change in the anmount of human 1gGin the nouse
serumwas quantitated for the serumcollected on day 35 after the

transpl antati on of KPMVR cells by 5 determ ni ng human 1gG using the

ELI SA nentioned in Exanple 12.2. The result a6 shown in Fig. 37 reveal ed
that in the control human 1 gQd -adm nistration group the anount of human 1gG
in the serumon day 35 after the KPMW cell transplantation was increased
by about 10 1000- f ol d a®evopparedht oft the @xpisssddi eedryr bef ore

anti body adm ni s L _ r i h ped. .h antj-HM 1. 24

ant i body- adm ni s{(?g%i ggharéﬁg §?§\)\,a§°%| ﬁ%&?ig’g‘ua% tt)gzg&}i?el%vﬁ]}m % géﬁ/ 9
for any dosage, raghamefinjumpat anké-HMshapdd andnidnedynteindHte Bxkmrassiosty 15

suppressed the gyeutBrofyEPMWLAChl-ox 1 £bBe LRNY ANt JO G aIAE!

period as shown in Fig. 38, Erol ongati on was observe e reshape
human anti =HM 1.bumant pRb&yEYdA+ AfseRhibedygere &9teemsdicamad it QO8-DI

human 1 gQ - adni ngeList bpneUeotPopdbatiohedsing shengedd pulldiat itha
reshaped hunman anti-H g tigod has thé gnti-tum)r efue'ect algal rfsl?netrhte

g|1.24 n
human nyel oma cefPany 3?15’131:3%@3 ﬁbé@é.d)ExaFiﬁFé PHA ¢dfpad)s sasofadded to

anti-tunor effeco.Benesbighetseshaped hoharerrd /mHMA. Bdsanshlogysand the
25 halgn agai nst the human el oma nouse

.ex] sti dr mel | !
nodel 1. Prepa?‘é}l??%ﬂ{%‘% ?‘ﬂepﬂfgﬁi &b belSd¥i Are: &r 68PecLtyPOdH ZBatHFon of -
anti bodi e20t o be adni ni st eafteFhehe esbapedriuperiadt ofHY0lmdhudels RAdW-c3th
~ obtained by the j Lon p ) - a- AHMt gK and _pl.as d

HEF- RVHr - AHM gylt%é‘%g%%él sem%?%’fgﬁgfﬁga% 8#?&8’%%?5&?@“4@%&&
I20_(()EI [elr3 {] g/ md yﬁg(gDMWé ¢:Sj;ﬁez sm%dullmzemaﬁgS{iC):}lrgddbthIeﬁQt){ :rlon!tlarmﬂfng
g3 obtained in a,fa)é 1~ r a c .at
200 [err]g/m ust n hef?i I:%.er-fsj\f‘%i ?(lééz}%g IBDB‘é%H? sw%lmélﬁ \/\g‘?gg%sé tcélg)%ttﬁgn
anti bodi es to bePhadht MEietn the COy incubatgy PWMEIDn(mAnwbighated by

Mel phal anjgmanufecs At € d; e S ) c @4 + | exh shi deyg-for | oma was
prepared to a concentfat i ogh of 0.% ﬁn%%n*éﬁgﬁg%g%g g%gggr nggrrét hy gcel | ul ose
(CMO) 5 ( manufEkture ekl Rt Crrei cal lenteds rtbs, celd. fleb2is wEre

anti-tunor effecltevddi®y ediPetr 4 ®on at 1000 rpm for 5 minutes in a
centrifuge 05PR-22 (manufactured by HITACHI) equipped

with a centrifuge rotor 03 (manufactured by HITACHI), and
20 the microconcentrator (Centricon 100, manufactured by
Amicon) was concentrated by ultrafiltration using a
centrifuge J2-21 (manufactured by BECKMAN) equipped'with
a centrifuge rotor JA-20.1 (manufactured by BECKMAN), and
was filtration-sterilized using a filter, Millex GV13mm

25 {manufactured by Millipore), which was used for
Cell-ELISA.
4-2. Expression of the chimeric anti-HM 1.24
antibody
Using Ten pug each of the expression vector
" 30 HEF—1.24H-gyl for the H chain of the chimeric anti-HM

1.24 antibody and the expression vector HEF-1.24L-gk for
the L chain of the chimeric anti-HM 1.24 antibody, the
chimeric anti-HM 1.24 antibody to be used for Cell-ELISA
was prepared according to the above-mentioned method for

35 expression of the reshaped human anti-HM 1.24 antibody. .



anti-HM 1. 24 anti body and nel phal an agai nst the human nyel oma

cell s-transpl anted nouse 2-1. Construction of human nyel oma 10

cell s-transpl anted nouse The human nyel oma cel | s-transpl anted mce were-
prepared according to Exanple 14.2-1. 2-2.-Th& adnm ni stration of drug 15
On day 9 after KPMVR cells transplantation, serumwas collected fromthe
above human nyel oma cells-transplanted mce prepared in the above 2-1, and

human 1gG in the seruhwas E'qftmﬁst-'@tne@fusﬁhﬁg aritel #IM Sn Hemnoikedyn t he
above 12.2. Take of KPMVR Rlupy- ntgﬂ%?z%lon ROnSE MBS G %fnrﬁgfﬁy
ter

the increase of human |gG Ievel e serum On day 10 a
transpl antation, 100 [err] Ia”@am%F %Dd-rﬁ itb&diad? prepared in the above

1-1 were intravenousl| y givess i k%%ﬁ glieeh OF RS Bigresddibd efedtopf 0. 2%

CMC sol uti on was raI I |ve once %}/ﬂfgf f'\ﬁm“é%‘”a%;é)’ﬂ%g‘fg%
ti on

after transpl ant |orJr
group, the mel phal.a4 %@dtlilbl mﬂpﬂ@de z@i;%a.@bp\x&c]to'&: HEF <RVAL3 YARMVEE a

an armount of 100 err per bod hal an) 30
once dai.ly for fi §J‘Ppor?1 (ﬁy%&’@ gf\é&a gﬁ%ﬁ%ﬁ?%& cell's.
2-3. Eval uation @htuhéIMarlt i24t aumii. beidiys ¢ tt hef arﬁa—ﬂ—nfsham aam:nbddm 1.24

anti body agai nst elless<tra .-
The anti -t unor %Hgfjl%@{&hg%?esgh%glp%d é"nttfh ?ﬁ@ 21}%%%1[ rlgt)kﬁ% was evaf[ uat ed
by the chahe |ncﬂlhé'eé'ﬁ=6uﬁt cdrifuienbegased s meéel{é&ﬁﬁm ipreprred
*survival period accor33ny @b Wheeabbie-geaRd@nid H@%ﬁaaM£Br<H:g¥&§§hdﬂ £n

the mce serumvva quan |tategfor the serum col | ected on day after the
transpl ant ati on 5 F aper) fupgns antigBe dni2di RGYHAREY | 9G using the

ELI SA nentioned in Exanpl.eEkprassiba bQSlﬂhb aaswhcmw Hynbrliicg antdi beal ed
that in the control human d -agm ni strat zlap he amaunt of human |gG

in the serumon day 35 afté&r*{*fe "RBVIE SSF EAPEESSH MY S HFeased
by about 1B 1(DHBFFMHGRH§—AHMpgryédob:oHElﬁ‘aHmRVdiay&m-(g dor feore

ant i body adm ni SE%QFBBHM \mgr ﬁaEh &nsgggqut Iggih %ﬁmxﬁ)@es“ rew |cq: t hese

m ce. |In the nel phal'an- "admni strati on <€ um
human | gG was noHEF-R¥Eeaddl¥-ghafiorh&hebéf cheinhefdithg reshaped human

anti-HM 1.24 antibody, the H chain hybrid antibody to be
used for Cell-ELISA was prepared according to the
20 above-mentioned method for expression of the reshaped
human anti-HM 1.24 antibody.
4-5. Measurement of antibody concentration
Concentration of the antibody obtained was
measured by ELISA. Each well of a 96-well ELISA plate
25 (Maxisorp, manufactured by NUNC) was immobilized by
adding 100 pl of goat anti-human IgG antibody
(manufactured by BIO SOURCE) prepared to a concentration
of 1 pg/ml with the coating buffer (0.1.M NaHCO;, 0.02%
NaN;, pH 9.6) and incubating at room temperature for one
- 30 hour. After blocking with 100 ul of the dilution buffer
(50 mM Tris-HCl, 1 mM MgCl,, 0.15 M NaCl, 0.05% Tween 20,
0.02% NaN;, 1% bovine serum albumin (BSA), pH 8.1), 100 |
pl each of serial dilutions of the culture supernatant of
_ cos-7 cells secrating the reshaped human anti-HM 1.24
35 antibody, the chimeric anti-HM 1.24 antibody, or the H
chain hybrid antibody that were concentrated by



15 - admnistration, though not so high as in the control human

-1 gG adm ni stration group. This result indicates that adm nistration of

mel phal an did not suppress the growmh of KPM\R cells perfectly. On the

ot her hand, in the reshaped human anti - HM-1.784 -anti body- adm ni strati on 20
group, the anount of serum human 1gG at day was | ess than at day 9 after
transpl antation for any dosage, indicating that the reshaped human anti-HM
1.24 antibody supbtesteltxiteign oveie cidd&i/Moceath. walhlt hedotineubladed, aftor

t he survival perj S o) i i.g. p gat.i S
observed for t he*é)%gf\%%g% %?r%ﬂéafn(ti % l.ﬂcél?:émt?ggayégh%gn?é%?%ﬂ dn 1g?rooup
as conpared to tihke ebmlilrlingrephogphatapenl sbehlednggasupndi-human IgG

mel phal an-adm ni gl phd Q) OhOMPFadE R NSy fOAREPI P8s hiawas shown that the
reshaped human anti-HV 30 1.24 antibody has”the anti-tunor effect

agai nst th& human nyel ona 2E1¢%- inGiRat bag ot reemahempRERTEKE £RKI OR€nor

effect of the prigsentapdtuding s S60 oNDEs £t Dagyhe S¥bstiAdedEBdution
mel phal an. The above results indicate tﬁgﬁwmhen t he_35 gunan-derlved
effector cells weteIMREY - t?\'emn"o‘if%él%t‘?ﬁlr- sphatent FHEH)) nddsppived in

cytotoxicity to theesubyetare weffex yhEnasNaieo] esitped rtgum,r)b ; h@éﬁ ig-. gy
1.24 anti body - 96,- and the chineric anti-HM 1.24 anti bo ad stran
cytotoxicity. 1TW%?f%ﬁﬁeézuﬁQéhﬁﬂ?qrﬁ??rﬁﬁﬁ?Eﬁﬁ%F%faFu%ﬁﬁiEWnéaﬁnﬁﬁﬁﬁﬂfegnd
provi des hope orudiregy used MICROPLATE REARER apede huBBH0 aihantihdtiddednbiybody
“in humans. 5 . T Snﬁﬁf i-HM 1. 24 antihady have
exhibited a veryBls rr%)and 'ant}}%]'?tuﬂrregr e %%Q&%ﬂ%nﬁ%uxﬁ’%%]%ﬁﬁ%ﬁ"%ﬁ{é 89

cell s-transpl anteahS@itratiigan, Jiviean i TgGlma(ranhfactizedobyc®hesbanding
derived from humpns, nghd Wahpcytes are normal ly present, an even stronger
10 anti-tunor eff'ect of the reshaped human anti-HM 1.24 antibody is

expected. In the nyel®om rfsdablishmens abcehe GHE @etl- Hvne. bhabnstpbdy

have exhi psted a strong afiodubay ©id edsmsps®Paned 4RcibBmexi siing drug,
and therefore, 15 it is exgeg&gd that the reshaped human anti-HM 1. 24

anti body wi |l make an epod@tt drug for treatnment of nyel oma. Reference
exanpl e 1. Construct il ofcdidfyicionss tited axPekieeson heedogefapt theMa

é%gguggs the nouse anti-HﬁhfifhcﬁBﬁgggg%%ﬂ%%ﬁ? bﬁggg&a%yg?g%g:éggggcgrg}ng
to the nethod antibody
20 By digesting plasmid HEF-RVHr-AHM-gyl with the
restriction enzymes Pvul and BamHI, an about 2.8 kbp
- fragment containing the DNA encoding the EF1l promoter and
the V region of the H chain of the reshaped human anti-HM
1.24 antibody was purified using 1.5% low melting point
25 agarose gel. Then, the above DNA fragment was inserted
into an about 6 kbp fragment that was prepared by
' digesting the expression vector used for a human H chain
expression vector, DHFR-AE-RVh-PM1f (International
Application Publication No. WO 92-19759), containing the
- 30 DHFR gene and the gene encoding the constant region of a
human H chain with Pvul and BamHI to construct an
expression vector, DHFR-AE-HEF-RVHr-AHM-gyl, for the H
chain of the reshaped anti-HM 1.24 antibody.
5~-2. Gene introduction into CHO cells
35 In order to establish a stable production
system of the reshaped human anti-HM 1.24 antibody, the



described in Goto, T. et al., Blood (1994) 84, 1992-1930. The Epstein-Barr
virus nucl ear antigen 25 (EBNA) - negative plasma cell line KPCG-32 (1 x
10[err] cells) derived fromthe bone nmarrow of human patient with nultiple
nyeloma (Goto, T. et al., Jpn. J. din. Heral®l- (11991) 32, 1400) was
intraperitoneally given twice to BALB/c m ce (breeded by Charles River)
every six weeks. 30 In order to further elevate the titer of

anti body [err] pgenastPénthe. BbgveomEpEignedeekprmsisdomijvecttad-s nto the

spl een of the n1§ﬁphnaeeﬂﬁ@yﬁvﬁff§ﬁﬁ 593, phulFRE- R LRI, (B lerd| |

al ., Tokushima J 1990 ter sacr
spl een were 35 llﬁéﬁ”ﬁ%‘éﬂd Bﬁddi-ﬁés‘ébpéewlébl Pyude wered Sam;drt@nayusciyt he

method of G oth, j HerSucédSehts éﬁggeﬁo(gémiebeeiqa?agh - 97 - (1981)
41, 3465) were sub ected to cell fusigon wth ceI | s SP2/0.

Ant i body i ? t he %hﬁ%?ﬁ%?%ﬁ?tb?“tﬂ%th9ﬁr ragRa thet GP@%%W%%Q e

ELI SA (Posner, I\Axﬁbvéi-méhtloded%ne fpunskecthebhodntol9Be) 48, 23) using

t he KPC-32 cel | -coat ed tes. é § 0{: 1{% KPC-32 cells were suspended in
50 M of PBS and E?Yﬁ l?ﬂ?g LE i) fes (U bottoned, Corning,

manuf act ured by | wakij~ 3AfGenebhmpkiﬁgca\tianB§ MORt ai ni ng 1% bovi ne serum

?'bU”‘n 10 (BSA), the ;Hﬁgﬁga{ﬁ§g etEgFfégﬂéggngggagﬁigfvhon&y those

i ncubated at 4[err]C for sequen
per oxi dasddl abel TRQ epbis aimiwhiek ebo 4t @fit Lbobgifnandf Hcthadd bxpfyessdonat

“4ferr]C for 1 hopdetr s etk ONSEan NG ac&gﬁi %Egkgﬁr)tgﬁgmhgnedl am ne

substrate 15 sol ution (manufactured i: Sum t ono room
tenperature for BEIRRAR-Iree p-¥EH PR hguraemedien tmanifaceNred byric

?CI d, fabtsor bgngesgécd%m wwmu{@d WS/ RY @bfs%ﬁ%ﬁﬁé ge
manuf act ured by_Bi o n,order_to fenove ona
produces anti booﬁ}%f'g%ll??s")() n{ %‘n#ﬁﬁ%lglla%m-?% S‘Fﬁ‘émp‘dgF?l 9§dﬁ9brﬁd§m§0

cul ture saper nattandy hﬁbté)rﬁ/lefltﬁéd/ bearbﬁsk;@élbeﬂytolbuﬂﬁgMQgUm and the

reactivity to other sub-ce ar conponent s €,SCcreene ositive

hybri domas were SEEEEF Y ¢ gahbf gg'ga)n ?’%a%@ii‘?ﬁltflo B $afPOVE EBLEUEEnes

and hunman sanpl e@edmene' i rAremtg Ged:hmemg thatw pyopagatyd, ThRoEenahhy

sel ected hybrid d:,_jéglef_shé/\q@s}g | Migh yesg Lniegied into_the
it S D100 1°SF SRESEOER 1A, Srtit

abdom nal cavity of the pri stane ¢ mce and
fluid was obt ai REPUHE e'femﬁnse?i@ctfi‘d Asvphoeenkt - aptohedy whstpurified

fromthe gpuse exhibits a production efficiency of about 3 pg/ml of the
reshaped human anti-HM 1.24 antibody was obtained and
termed the reshaped human anti-HM 1.24 antibody-producing
cell line. :
5-4. Construction of the reshaped human anti-HM 1.24
25 ) antibody
The reshaped anti—HM 1.24 antibody was
constructed in the following method. The above CHO cells
that produce the reshaped human anti-HM 1.24 antibody
were cultured for 10 days using as the medium the
. 30 nucleoside-free o-MEM culture medium (manufactured by
GIBCO-BRL) to which 500 pg/ml G418 (manufactured by
- GIBCO-BRL) and 10% y-free fetal bovine serum were added
using the CO, incubator BNAS120D (manufactured by TABAI)
under the condition of 37°C and 5% CO,. On day 8 and 10
35 after starting the culture the culture liquid was

recovered, the cell debris were removed by centrifuging



ascites by ammonium sulfate precipitation and Protein A affinity

chromat ography kit (Anmpure PA, manufactured by Amersham). The purified

anti body was conjugated to fluorescein isothiocyanate (FITC) using the

Qui ck Tag 35 FI TC conjugation kit (manufaggured by Boehri nger Mannhei m.
- 98 - As a result, the nonoclonal antibodi es produced by 30 hybridoma
clones reacted with KPC-32 and RPM 8226 cells. After cloning, the
reactivity of théoxup@rmahameSohttBese hphrhddmgsaﬁdimeﬁﬂrﬂfdgéIRﬂJS&ﬂsmnd

peri pher al n | gar. I s was | te
them three c|on2§9§§§ g%g %gcﬁgﬁ |§%ﬁ#%§oﬁq§§ ébqﬁi gﬁieﬁneact
with plasnma cel | sotont, endt kbee ﬁhd&eresaaesllubd Mﬂmngnanbaﬂtmuaudpﬂ

produce monoc! oned, 2k patkuElRL BBt HEBEN) HAUOW Mhnne S AP X

anal ysi s and that has c enent epen OXI Ci agai ns
cel s was sl ect 88 &Rd #éWﬁﬁGrHM 24. The subclass of nonocl onal anti body

produced by this hybr|donaAmggrdgheéqhagdagﬁuthOEnggAu 'W&s %?ﬂ?d to
subcl ass-specific rabbht anti nouse anti b @é ufact ur'e xﬁﬁyned)
Anti-HM 1.24 ant FBSd§UptYTs LdBridsefothegEHQ F@##F thed pyEed

produces the antreth@ea4hamhnbadtlmﬁﬂ unneraatugaaglyt%%ﬁQ&th&éyhaped
Sept enber 14, 19%5 wth stitute of QsSci ence

th t
Human- Technol ogy, %ﬁen89tbfﬁwhﬁ rFQFl de Wgéléﬁéén&ﬁa'?@E HrfdieSy s g
( Hi gashi ﬂithonethe3h1§hukpbadcany;bbbglpkrlmneheabnreysiémambnﬁﬁ@emdﬂuﬂ
“ accessi on nunber d S he B est Treat
Ref erence exanplgﬁgﬁ%%ggﬁéﬁégogg ﬁiﬁﬁgﬁgﬂgﬁ %th H%Fzé SRS
1.24 antigen pol {pepufaetured EEnE@PHinGnlahlaDNAthbPasx -}) as Rhepar ati on

of total RNA The,g fcbaﬁ/ﬁagﬂdséfkgf 5%102§ ﬁn&baﬁﬂm“gi&t&&;% Buffer

pol ypepti de specifically recognized nonocl onal
anti body was |so(@ﬁea)a%sfBF?OQEUtFPBn??ﬁéeﬁuﬁﬁﬁoﬁﬂﬂﬂgpFé el ergacdied | i ne

KPMVR, totial RNAiME@SreEepahsd a@ﬁ@rdwﬂeaOﬂ:BetﬂshBOde% thhg\%;a %b al.
(Blochenlstry,

94 (1979 Thys, PMVR
conpl etely honng%%?%édpg 7 % %% £ Fehthﬁﬁéﬂgdﬂng ?ﬁﬂéc?ﬁﬁaﬂ?H 8.0)

(manuf act ured byaiNdkehem tebngelhe centrifuging ultrafiltration
concentrator Centriprep-10 (manufactured by MILLIPORE),
concentration and substitution to PBS(-) was carried out

20 and filter-sterilized using a membrane filter MILLEX-GV
(manufactured by MILLIPORE) with a pore size of 0.22 um
to obtain the purified reshaped human anti-HM 1.24
antibody. Antibody concentration was measured by
absorbance at 280 nm and calculated with 1 mg/ml as 1.35

25  OD. |
Example 11. Determination of activity of the reshaped

human anti-HM 1.24 antibody
The reshaped human anti-HM 1.24 antibody was

evaluated for the following antigen binding activity and
- 30 binding inhibition activity.
1. The method of measurement of ahtigen binding
activity and binding inhibition activity.
1-1. Measurement of antigen binding activity
Antigen binding activity was measured by the
35 Cell-ELISA using WICH cells. Cell-ELISA plates were
prepared as described in the above Example 7.1-2.

After blocking, 100 pl of serial dilutions of



- 99 - The honogenate was |ayered on 5.3 Mcesiumchloride layer in the
centrifuge tube, which was then centrifuged using Beckman SWO0 rotor at
31,000 rpmat 20[err]C for 24 hours to precipitate RNA. The RNA 5

- precipitate was washed with 70% et hanol, andXi-ssolved in 300 [err]l of 10
mM Tris-HCL (pH 7.4) containing | M EDTA and 0.5% SDS. After addi ng Pronase
(manuf actured by Boehringer) thereto to a concentration of 0.5 ng/m, it
was i ncubat ed atthg[reshapedrhenani antésiHMThe2di Rngibodys that wasxt ract ed
Wi th phenol and &Qkamé@rf%ﬁ @ﬁécwhééﬁerg%\ ofhene thatdha R §gﬂ9fatt%ec
was di ssolved in 200 Jerr Tris-HCQ (pH 7.4) _contai ni

EDTA. 2) PrepaR&t¢ Y)fcﬁbl‘?(%W%?ﬂgfﬁﬁﬁthﬁoguﬂéPFFg setpetrﬁ)@tta@ttal

RNA 15 prepar g4 @ﬁoa@@nﬁs aga8 addedvtsléath ReLY(A) sRha WAt R fied
usi ng the Fast Track sol ation Kit émanuf actured by Invitrogen)

accordi ng o theln?\‘ét??ﬁ%‘? g?l% é{t}t‘%‘éﬁ%dai:or?ﬂ kempezpture,and, washeel of
CDNA library 20 Teroxxdase -labelled UsabgitOaheirhgmah the aheidodyl y(A) +RNA

SN AL e W T O VLSO S YOG A TR

synt hesi zi ng k|t
according to thefonstrhetr ont mwmctmdpenatheekand wadhedi, nd00h@l of
Directional do r cia) | adapter
was |inked thereto a%%%?%lg P'%pfﬁe ms%ruc |gﬁsQ§%F %EE E%%Et

Ki nation aAd resmcrtcl?a*@xp@nzy}m mcptwr@avmnsstgppeﬁebzcém Méd@[ﬁt éN were

Learried out acoaighAgeid dbiedl Nehd UbdoRSaRts 26BeH9bOnhNGakl heaBlieler N e,
the -30 adapter-attached doubl e strand cDNA_ havi ngpa si ze of about 500

bp or higher wasi$ed st BHRORHATE e%IE%%EJ?\gM‘id%% pevl nmémenugapsireda®yr ose
gel (manufact ur egh dyr&d (GVA) to obtain about 40 [err]1 of adapter-attached

doubl e strand cDNA. 35 adapt et t ached douybl e
strand cDNA thus prephared ¥RRSTFMRRE (Qf p%%%@%c BPl}(’:‘}gbﬁﬁeEStEjﬁé%Xm ned
Pat ent Pubbi cati on (Kokai )Tke Zﬁﬁiiﬂﬁ)gtflaﬁlhﬁdlon ac‘ﬂ.ﬂ@1typb§VtﬁéS| y been
treated with re i,Cil s EcoR nd t Iine hosphat ase:
(manuf act ur ed b;blloarkar a ast?nr]];]}c%?ulgo nse ) %‘gngt r uc'-flffil fi?{gggg ndSuze
(manuf act ur ed bybyABEO BRY- Em%mxm@twmdalm;ar yCeIlheEbﬁﬁst pﬂlaltea 5

DNA |ib i |
c ibrary was, éé@%f&éﬁ%arﬁso 5 totacf@'fnceﬂlé b6 NE L@

(manuf act ur ed by and t Sl ze was_est | mat to be about
2.5 x 10[ err]i ndefeidnodtgies .20 k1l of serial dilutions of the reshaped
20 human anti-HM 1.24 antibody that was obtained from the

concentrate of the culture supernatant of COS-7 cells or
purified from the culture supernatant of CHO cells was
added to each well, and 50 pl of the biotin-labelled
mouse anti-HM 1.24 antibody was added simultaneously.

25 After incubating at room temperature for two hours and
washing, peroxidase-labelled streptavidin (manufactured
by DAKO) was added. After incubating at room temperature
for one hour and then washing, 100 pul of substrate
solution was added in each well. After incubation, the

.30  reaction was stopped by 50 ul of 6N sulfuric acid, and
absorbance at 490 nm was measured using the MICROPLATE
READER Model 3550 (manufactured by Bio-Rad).

2. - Evaluation of the reshaped human anti-HM 1.24
antibody
35 2-1. L chain

Version a of the L chain of the reshaped human
anti-HM 1.24 antibody was evaluated as mentioned for



2. Cloning by direct expression 1) Transfection into COS-7 cells 10
cDNA was anplified by culturing about 5 x [err] 10 clones of the above
transduced Escherichia coli in the 2-YT nmedium (Ml ecular Coning: A
Laborat ory Manual, Sanbrook et al., Cold Sprgpg-Harbor Laboratory Press,
(1989)) containing 50 [err]g/m of anpicillin, and plasmd 15 DNA was
recovered fromthe Escherichia coli by the al kali nethod (Ml ecul ar

Cl oni ng: A Labor measyrkment| ofSamtigeln &inding GutdivSiy ng Adardldwn in
Laboratory Press,.(1989) h I ' t gi ned mas, transfected jnto
COs-7 celis by eFé%t'r%ﬁo%’gﬁIo%e%ssli?l’g gh%ﬁ% E’u.lcg}ear”} et r%?s%g in
(manuf act ur ed bycBmbRad)ioTfihwd thl@heechligiesfict e ghairf ijdd HasshavibDNA was
added to 0.8 m : -l hs oleh : i S :
concentration of Q%m}%?%g (J:‘%?Ib%/ r?1tf, g?ﬁ%s%&baﬁg%%&!%é&aﬁﬁsp?oﬁeﬁﬁb V' and
a capacity df 25CpBgifpragion off furthgriiincrease imeasitdivitieranst @f room

t emperature, thecelngamgmﬁeyedi@al kheWer @ halnt UnRG-difbr e JVEMe 1 chain
(manuf actured by G BCO BRLZ%E%pI emented with iO%f%té?lt bovi ne serum under

the condition of Y3FCCRRELE er r VSESLOPRr 8e Y he L chain wersg
Preparation of tbeapaanedgtdgebhérpgori agtdigeh Bdaiddthgrddt VI PRUEE of

anti-HM 1. 24 antjbo was _pr. red by, the net hod of B.. Seed . al . (Proc.

Nt | acad. soi beaRingainBLERRISR, AreuTeltuiRn, Sonping St Menaion )

anti body viels added B% £, oo BOofiMthei H- HEhinpH @s5shiowna ico/rdent ragt i xo, of

» 10 [err]g/m. Three of ,th i hody_go ion repar ed - 101 -
was added to a t?géughguﬁgﬂrgegggbg \% % lgﬂgi g'rrg%lg#%o?\a%g arr%l%ﬁ ncubat ed

at room t enper at aeeivary2thanr yerafioar bnashbeght hesd viiitdes vint 10, 15 M Nad

sol uti on and bl ogki Lt S eontal3ni,ng 5 et;a i ne m 5
EDTA, and 0.02% Gl\lgkN[gg?}rQ% Qf Egéegbl %?gshuggd%?l%r ihlt Egla?'\éll'l ovﬁ%ﬁgc’ggﬁ'ng. 3)

Cl oni ng of cDNA YPBF&PY) FhefctRe7Lcehpint panshecireshapede hamame @rdliowdt wer e

detached hy PBS goptahntDHofy WhEDIdedandrt BAB 811owimghesdkpRAGaaMd.N PBS
contai ning 5% f et al m These cells were then suspended in PBS

bgv'# neHsei\u
containing 5% fetal bovfnetlsePdnfahar®1888 Rak® Bo a concentration of [err]
about 1 x 10 cells/nm, whivérsssnaddetiote dliethenHi epadnsbfpreparedhaped

above and inCUbaﬁSHaﬁtaﬁefﬂﬁﬁefPfﬁa£H£$body were evaluated in combination
with the version a of the L chain as mentioned for
20 measurement of antigen binding activity and binding
inhibition adtivity. The result, as shown in Fig. 11,
13, 14, and 15, indicated that all versions were weaker
in both activities as compared to the chimeric anti-HM
1.24 antibody, suggesting that further amino acid
25 substitution is required.
2-3. The H chain hybrid antibody
The H chain hybrid antibody was evaluated as
mentioned for measurement of antigen binding activity.
The result, as shown in Fig. 16, indicated that the
- 30 human-mouse hybrid anti-HM 1.24 antibody has shown a
similar activity to that of the chimeric anti-HM 1.24
antibody for antigen binding activity, whereas the mousef__.
human "hybrid anti-HM 1.24 antibody had a weaker activity
than the chimeric anti-HM 1.24 antibody. This indicated
35 that in order to construct the reshaped human anti-HM
1.24 antibody having the antigen binding activity similar
to that of the chimeric anti-HM 1.24 antibody, it is



15 for 2 hours. After washing three tines gently with PBS containing 5%
fetal bovine serumand 0.02% NaN[err], plasm d DNA was recovered fromthe
cells bound to the panning dish using a solution containing 0.6% SDS and 10
mM EDTA. The recovered plasnm d DNA was transgiced 20 again to
Escherichia coli DH5[err]. After anplifying plasm d DNA as above, it was
recovered by the al kali nethod. The recovered plasm d DNA was transfected
into COS-7 cel | snebgesharygl bot copuventi aminet hoddsnd nollasiadd iIBNARZ: cov ERA
fromthe bound c CLJ : % The pr r . Was
repeat ed one rmr%n{);ﬁﬂea?hg%% %hgggéﬁ%@er@}e’ gl 5%%5{‘9%\%2% S{I g?;;cgls B4 with
restriction enzynes E2oRl ¥edshens. fAtoarr efuthe Hogdedmr ation of the
insert with a size of abouyePsPokbp ¥eStheNk ERBIn BFChE %s%agﬂ-:jtdo hé‘}ﬁ“an

transduced with part of the recovered plasm d_DNA was inocul ate

the 2-YT adar pl aReicidit bhi 4t ngn5ePPRYr VYaFnPvet uakstcas mentdonad &A%t uring

OyeL ni ght, plas nﬁ@a&h@eﬁ@&tr%ﬁoaﬁgﬁd]ieﬁlrﬁﬂhaﬁ.ﬁﬁ' aceagq%-.hl fTheaseEhaas! ek f
with restriction enzynes Eco nd, Not n one.p3. )avi ng .an, .insert o

0.9 kbp.was obt at AR 3% F"g' 17, inditaB08 % thégé §‘é’&d‘@ﬁ6’e%d‘lndtlﬁi% cl one
was deternm ned byctiaitynis udecge®sdSMas Dyemparatnabetheychdmeric B i—HM

Sequenci ng kit ( f by, rkin, ccaording to the instruyctions

attached to the g??&la%g{%é%g%hcl?ﬁg #s'l Jﬁ}g%g%%;ggisg\gD%Xmgga&gng& the above

(manuf act d0ed byvexs koms B nee )G, Theggeshongcthatequgnod ahe tfomrbasdno

~ sequence 5 t PV N PEQ § D HEX . 2&h cadi t he
pol ypepti de hav%f?%e%%?\% ac!% %?h%%ée?gé égta Z%dﬁﬁ%}?’#ﬁg&% ?%L"R% 103

was i nserted i ntSPRRCYEMAI 17| Balfgeess tenof spoesponeibde, famd thes agddivity

prepared as pl asgf de RIS ALdP- hdmen 1&ntib&agherichia coli that contains
this plasm d pRS38-pUCLl9 has been internationally deposited on Gctober

5,1993, as Escherichia col YeE#59%r9 0% pRRSH pEl2 b, Ohi thet ResRaPeenauman
Instituteigf Biosetenne BUEh Hultibdee hwes ogyaldgeaayasf mbaddshedalro®ci ence

and Technol ogy, M Tl (Hi gashi_ 1-Chome 15. ..1-3 Tsukuba cjty, |bal aki
prefecture, ggpa{ﬁaiﬂéeé?eq? &%&@ﬁ%’h]}h’cﬁ%‘wg%ﬁk&%ﬁﬁmﬂbﬁa&?%ﬂ ¢ 88
provi si ons of thehdBudapesRidr ekt yaiideld JapadibsatéiexhatnediPavvemrksion has

. Publ i cation (Kokajy);: -19 I rial bcabili 0

Since the chi m%ﬁla%gil\ﬂllgg%@aarﬁi%iiésgc%éggls’% §0H3t %)eéa\%aﬂfaﬁpg region
of the nouse antdbd¥i@ Vexsion idaly resk i eeveabingt thegi oasoshawhuffam the
anti body, 2gnd t hg,desharath A ot hphr 28t LRLHHOLS, COAROSAINST aL0G

at position 40 that was converted in this wversion is not

responsible for the increase in the activity of the
reshaped human antibody.
Versions h to j of the H chain of the reshaped
25 human anti-HM 1.24 antibody were evaluated as mentioned
for measurement of antigen binding activity and binding
inhibition activity. The result, as shown in Fig. 20,
21, 22, and 23, indicated that all versions were weaker
for both activities as compared to the chimeric anti-HM
- 30 1.24 antibody and were similar to the above-mentioned
version f, suggesting that the amino acids at position 67
and 69 among the four amind acids that were newly -
converted in version f are not responsible for the
increase in the activity of the reshaped human antibody.
35 Versions k to p of the H chain of the reshaped
human anti-HM 1.24 antibody were evaluated as mentioned
for measurement of antigen binding activity and binding



conplenentarity determ ning region of the nouse anti-HM 25 1.24

anti body, the franework region of a human anti body, and the constant region
of a human antibody, it has a | ow antigenicity agai nst humans, and
therefore, is expected to be used as a nedic84 eonposition, especially for
treatment of nyel ona. - 103 - Reference to the organi sns donated The

I nternational depository concerned Title: the National Institute of

Bi osci ence and Hdnhﬁbi@dhnohcgjvikqencﬁhm=neakkﬁwiaﬂ éhdmmcbnamﬂgS 24,

Technol ogy, M TI ,Add¥, i ggshi, ga%gg[ %‘ 'I(; |
prefecture, Jap arzléi Eécﬁgrﬁl %ﬁl al(r:lo rr %ﬁ%gﬂ%)&% éa]é%r
No.: FERM BP- 443ztor0both activiitiesorsdermpiagied Gst dhe S im@9iBc 2anti-HM

-Mouse- nouse hybr id S [ i on:
Nori | 27, 100 3. Bchorioocy Soft veRg Sl las o TR b e e’

Accessi on Nb.: FERKEBPN5BH43SBEgessingo &Pltoﬁ eaggude Zsidget position 80

Escherichia col | aRt5hete) ¢RWELGete Ak boﬁ@@&&%@&%hed%ﬁ%\iﬁ%éﬁéfo
Dat e of donatlon Escherichig coli DH5[err]

Al t 29
(pUCL9- RVLa- AHM § uﬂBie&FBﬁnﬁ&gleFéﬂm BE54RET8ASE Gin JJ}%@}%VJM@&&
29, 1996 6. EschEhecheahapéd Rupar aht@pUG;rQ 1. 24L-gK) Accession No.: FERM

BP- 5646 25 Date o donatlon us .1996. 7., Esch rlch col

DH5[ err] (pUCL9- RVHs- AHW g{fﬁf ARBedsP Sn%ﬁg h Eﬁ %H‘? Ifaet Ad%ﬁﬁ?arrbn:

Sept enber B, 1987ti-HNO0Z. $E@JEN®EOQYS?]7BNGeV§1@ated as@nmlcsmq/aﬁag .

~ Kabushi ki K h e -ant i.- . .24 i >
Eg?gs<ll4b> als “ng %9% 855%% éi}g?ggn BERGs80 = 8?%%‘& il bt}%g%é’ 64756

1nh1b1tlon activity. The result, as shown in Fig. 25 and

27, indicated that this version was weaker for both
activities as compared to the above version h or version

15 p and was similar to that of the above-mentioned a,
suggesting that substitution of the amino acid at
position 78 is essential for the increase in the activity
of the reshaped human antibody.

Version r of the H chain of the reshaped human

20 anti-HM 1.24 antibody were evaluated by the method
mentioned above. The result, as shown in Fig. 15 and 28,
indicated that version r has a similar level of antigen
binding activity and binding inhibition activity to that
of the chimeric anti-HM 1.24 antibody.

i 25 N The above results indicated that the minimum
conversion required for the reshaped human anti-HM 1.24
antibody to have a similar level of antigen binding
activity to that of the mouse anti-HM 1.24 antibody or
the chimeric anti-HM 1.24 antibody is the amino acids at

- 30 positions 30, 71, and 78, and furthermore 73.

The antigen binding activity and the binding
inhibition activity for H chain versions a to r of the
reshaped human anti-HM 1.24 antibody are summarized in
Table 6.



<151> 1996- 10- 04 <160> 129 <210> 1 <211> 394 <212>

DNA <213> Mouse <220> <223> Nucl eoti de sequence coding for L

chain V region of nouse anti-HM 1.24 anti body <400> 1 atg ggc ttc aag

atg gag tca cat ttt ctg gtc ttt gta ttc gtg85tt= 48 Met Ay Phe Lys Met

G u Ser Hi s Phe Leu Val Phe Val Phe Val Phe -20 -15

-10 ctc tgg ttg tct ggt gtt gac gga gac at.t gtg atg acc cag tct cac 96

Leu Trp Leu Ser Ay Val Asp Gy Asp Ille Thr A n Ser Hs -5

-1 1 H chafn 338sfohC RitGgéC GiAEthg Gt BlidyJinddhg AGEiBitGoAYC atc

acc tgc aag 144 Lys Phe Met Ser Thr Ser Val Gy Asp Arg Val Ser Ile Thr

CQys Lys 10 15 - 20 d%ﬁlé t¥ cag gat gtg aat

act gct gta gcc tgg taat caa caa aaa cca 192 Ala Ser @ n+#Asp Val Asn Thr

Al a Val Alg Trp Tyr g n An Lys Pro 25, 3Q

35 40 gga caa tcg cct aaa cta ctg att tac tcg gca tcc aac

cgg tac act 240 Aoy A n Ser Pro LystLeu Leu Ile Tyr Ser +Ala Ser Asn Arg

Tyr Thr 45 d 50 + 95 0gg: WeCs&idg 9at cgc

atc act .ggc agt gga tct ggg acg gat ttc act 288 Ay Val Pro Asp Arg lle

Thr Ay Ser Ay Ser @y Thr Asp Phe Tht 60 not measgmed

70 ttc acc atc agc agt gtg cag gcg gaazgac ctg gca ctt tat ggac tgt 336

Phe Thr 1le Ser Ser Val An Ala Qu Asp Leu Ala Leu Tyr Tyr Cys 75

80 10 . 885 cag caa cat tat agt act cca ttc acd ttc ggc tcg ggg

-~ aca aag ttg 384 Ghn A n H's Tyr Ser+dhr Pro Phe Thr Phe+@y Ser dy Thr

Lys Leu 90 . 95 100 gaa atg aaa c

394°Au Ile Lys 105 2210>2 <21 1>418 <HM2> DNA <213> Mouse *3220> <223>

Nucl eoti de sequence dgoding for H chai i+ regi on of nouse anti- HV 1. 24

antibody <400>2 atg gaa tgt aac tgg atg ctt cct ttt att ctg,tca gta act tca
48

got

1 ++ ++
m ++ ++
n ++ ++
o ++ ++
p ++ ++
20 q + +
r +++ +++
2-5. Version s of the H chain
Version s of the H chain of the reshaped human
25 anti-HM 1.24 antibody was evaluated in combination with
the above-mentioned version a of the L chain as mentioned
for measurement of antigen binding activity and binding
inhibition activity. The résult, as shown in Fig. 29 and
30, indicated that version s has a similar level of
.30 antigen binding activity and binding inhibition activity
to that of version r. |
As mentioned above, the reshaped human anti-HM ;
1.24 antibody of the present invention retains the
ability of binding to antigen even after one or more
35 amino acid residues have been replaced with other amino

acids. Accordingly, the present invention includes the

reshaped human anti-HM 1.24 antibody in which one or more



Met Gu Cys Asn Trp Ile Leu Pro Phe Ile Leu Ser vVal Thr Ser Ay -15

--10 -5 gcc tac tca cag gtt caa ctc cag cag tct ggg gct
gag ctg gca aga 96 Ala Tyr Ser G n Val Adn Leu @Gn A@n Ser Ay Ala
Gu Leu Ala Arg -1 1 ' 5 - 86 - 10 cct ggg gct-
tca gtg aag ttg tcc tgc aag gct tct ggc tac acc ttt 144 Pro Gy Ala Ser
Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr Thr Phe 15 20

25 106 act caemitner agjg aeyisugest J@ Vet Perib xerl aRRMd ceithygatkey aginet g
192 Thr Pro Tyr JUiydBln @ne Vit i¥d1d- Yedddh A0 the ©H iR & Yehéun30

35 .40 . 45 gaa tgg att ggg tct att ttt
cct gga gat ggt d@tim@s dgaa &6 dft retaing Ghef RpiIine G RrERrEiesSphe Pro
Ay Asp Ay Asp Thr A g T¥vad®fati®n of the purified SPeshaped human

60 cag aag ttc aag ggc aa CC aca ttg act,.gca gat aaa tcc tcc agt 288
Gn Lys Phe Lys Gy Lys Al ?ﬁmﬁ_guzﬁhran&llé’%@p Lys Ser Ser Ser 65

70 75 ahe @axitfdedatrestepert chumggn adct 14MM gra24tt gag

gee tot 600 gte . 330 T ARG I 0 b SR bihetedld Bl gy Ao

Ser Ala Val 80 gca aga
gga tta cga cgabjggliggy acddviidy tand dpdndiagg inlgidithon agtByktyl a The Ay

Leu Arg Arg G yrngJl-Eyr a-gyrsh%% %DF-E_)QI" %’%. and 32, indicaté@othat the -
105 tgg ggc caa ggc acdc act ctc aca gtc tcc tca g

418 Trp A§ G nre@spaped humane@nti-Hall .G sgdribedy has a similar lgusgl

* 120 <210>3 <2113kl ;54%22PREntdhd™ aMRUSA t52 201 HAH } o0 O Seuence of
L chain V region CDR(1) of nouse "anti- HM 1.24 antibo !—ﬁ‘&<400>3 L%/s Al a Ser
A n Asp Val AsnathdvAty %@ tApt §f the chimeric antygidd it BNTiRedYo) 2>

RRT 107 <213xM3¥s€ac?2Qndicated that the reshaped human anti-HM 1.24
antibody has the same antigen binding activity as the

15 mouse anti-HM 1.24 antibody.
Example 12. Anti-tumor effect of the chimeric anti-HM

1.24 antibody against the human myeloma

mouse model
Preparation of antibody to be administered

20 . 1-1. Preparation of the chimeric anti-HM 1.24
antibody
The purified chimeric anti-HM 1.24 antibody
obtained in the above Example 6 was concentrated and the
buffer solution was replaced by PBS(-) using the
25 centrifuging ultrafiltration concentrator Centriprep 10
(manufactured by Amicon). This was filter-sterilized
using the membrane filter MILLEX-GV (manufactured by
MILLIPORE) with a pore size of 0.22 um. This was
prepared to a concentration of 200 pg/ml using the
.30 filter-sterilized PBS(-), which was used for the
following experiments. The concentration of the antibody
was measured by absorbance at 280 nm and calculated with ;
1 mg/ml as 1.35 OD.
1-2. Purification of the control human IgGl
35 Human IgGl to be used as a control for the
chimeric anti-HM 1.24 antibody was purified as follows.
After an equal amount of PBS(-) was added to Hu IgGl



<223>Am no aci d sequence of CDR(2) of L chain V region of nouse anti- HM

1. 24 anti body <400>4 Ser Ala Ser Asn Arg Tyr Thr 5 <210>5 <211 >9 <212> PRT
<213> Mouse <220> <223>Am no aci d sequence of CDR(3) of L chain V region of
mouse anti- HM 1.24 antibody <400>5 @ n G-n8Fi s Tyr Ser Thr Pro Phe Thr
<210>6 <211>5 <212> PRT <213> Muse <220> <223>Am no aci d sequence of
CDR(1) of H chain V region of nouse anti-HM 1.24 antibody <400> 6
REPLACEMENT SHEERPEGS Purd fiyad fmgnwfactures oy BINDRING >SHTE k2 106 Wy

<213>Mbuse <2203 rEA2IATNNG 130l SRR 4P hidiRshedd %@f@é V region of
nouse anti-HM 1. 24 antlbggg <400> 7 ggf I'Te 5he 5%%30 &y y Asp Thr Arg

Tyr Ser @n Lysﬂﬂﬂéﬁﬁﬁ?QHQP system ConSep LCLQY (manu%gctured by5 <210>8
<211>11 <212> PKELiZl’@RENblaSﬁI ‘H&%ﬁ& 2 3FAE D pawdh@ﬂqumﬂcﬁﬁw)bpf H

éhsl -rll-yy [I_e ! gﬂe%f m)us?; ar]thlJ.) uSJ.ng P% f t5Odays t%ooxi)sor.yptlﬁ'.egn %gffb\r amX
0.1 M sodlum citrate buffer (pH 3) as the elution buffer

according to the attached instructions. The eluted
fractions were adjusted to about pH 7.4 by immediately
adding 1 M Tris-HCl (pH 8.0) and then using the

10 centrifuging ultrafiltration concentrator Centriprep 10

. (manufactured by Amicon) concentration and buffer

substitution to PBS(-) was carried out, and
filter-sterilized using the membrane filter MILLEX-GV
(manufactured by MILLIPORE) with a pore size of 0.22 um.

15 This was adjusted to 200 pg/ml using the
filter-sterilized PBS(-) and used for the following
experiments. Antibody concentration was measured by
absorbance at 280 nm and calculated with 1 mg/ml as 1.35
OD. '

20 2. Method for guantitating of human serum IgG in

the mouse serum
Human -IgG contained in the mouse serum was

quantitated by the following ELISA. 100 pl of goat
anti-human IgG diluted to 1 pg/ml with 0.1 M bicarbonate

25 buffer (pH 9.6) was added to a 96-well plate
(manufactured by NUNC) and incubated at 4°C overnight to
immobilize the antibody. After blocking, 100 pl of
serially diluted mouse serum or human IgG as standard
(manufactured by CAPPEL) was added and incubated at room

30 temperature for one hour. After washing, 100 pl of
2000~-fold diluted alkaline phosphatase-labelled
anti-human IgG (manufactured by CAPPEL) was added and
incubated at room temperature for one hour. After
washing, the substrate solution was added and incubated,

35 and then absorbance at 405 nm was measured using the

MICROPLATE READER Model 3550 (manufactured by Bio-Rad).



<210> 9 <211 >379 <212> DNA <213>Artificial Sequence <220> REPLACENMENT

SHEET 109 <223> Nucl eoti de sequence coding for reshaped human anti-HM 1. 24
~antibody L chain V region version a <400>9 atg gga tgg agc tgt atc atc ctc
tcc ttg gta gca aca gct aca ggt . 48 88t-dy Trp Ser Cys Ile lle Leu
Ser Leu Val Ala Thr Ala Thr Ay -15 -10

-5 gtc cac tcc gac atc cag atg acc cag agc cca agc agc ctg agc gcc

96 Val His Ser Asp |Be Gann@ttnmaree%fs@t PEother chamearde [eyLimgM -H.24 1

> 10 agsneiﬂog\gt gagneeatabghaﬁ%nah@ea%é gt aag gct agt
cag gat gtg 144 Ser Val Thr Ile Thi Cys Lys Ala Ser A n
Asp Val 15 Cell?ﬁtranSP anted mouse 5 g3t act gct gta gcc

.tgg tac cag cag aag gca. ggangaguae1oﬁcahaaauman1&&e&maThr Ala Val Ala Trp
Tyr GInGnLysProGIyL% fd ¥ 13_: 35

40 3 £y EfﬁrﬁPEP apPtedymglEe cc aac cgg tac act ggt
gtg cca agc aga 240 Lemhéehuhbr myelSmna AbdlSetraAssplagtBd mbuseGwasval
Pro Ser Arg t agc
ggt agc ggt acccﬁﬁﬁtFPEtﬁgca§tgoﬁggwﬁtc 55@Mggge1152§§§%h e@%ﬁ%Gé¥%

Ser Ay Thr AspufhegTHCIPhmidéar (bree@ed BgrNébon CLEA) were prepaﬂbd at

Lew'an Pro & Ay eraehreteh 8875  Erbeed /P Wiy ﬁ‘PM*a“@go‘“ediéﬁG

85 10 supple®énted witht18%afgtalcbgyineasegyg e(wnalégcgl@tug:eghépyat c
" Jh Adu Il
ﬁ;‘g 85 GIBcégﬁL) r 'ch? Fifalbs Feod }(BEI 25%)5 %gw;y%e‘i <512>e

DNA <213> Art|f$@$9¢n$@qmen@% k@i@cteﬂzsbahﬁbﬁeﬁ@l&eV§é@u§ﬁC§Cé@Umngxfor
reshaped human gptie HM 124k @nbi8o8¥ebdslaby Nih68i PREXS' ToO%Hich 1040 y1

<400>10
of anti-asialo GMl (manufactured by Wako Pure Chemical
15 Industries Co., Ltd.) had been intraperitoneally given on
the previous day.
3-2. Administration of antibody
On day 12 after KPMM2 cell transplantation,
serum was collected from the above human myeloma
20 cells~-transplanted mice, and human IgG in the serum was
quantitated using the ELISA mentioned in the above 2.
Take of KPMM2 cells in the bone marrow was confirmed by
the increase of human IgG level in the serum. On day 14,
21, and 28 after KPMM2 cell transplantation, 100 pl each
25 of the antibodies prepared in the above 1 was
intraperitoneally given to these mice. |
3-3. Evaluation of the anti-tumor effect of the
.chimeric anti-HM 1.24 antibody against the
human myeloma cells-transplanted mouse
30 The anti-tumor effect of the chimeric anti-HM
1.24 antibody was evaluated by the survival period of the
mice. As shown in Fig. 33, the mice that were given the : _ .
chimeric anti-HM 1.24 antibody showed a prolonged period
of survival as compared to the mice that received control
35 human IgGl. Thus, it was confirmed that the chimeric
anti-HM 1.24 antibody has the anti-tumor effect against



atg gga tgg agc tgt atc atc ctc tcc'ttg gta gca aca gct aca ggt 48
Met Ay Trp Ser Cys Ile Ile Leu Ser Leu Val Ala Thr Ala Thr Ay -15

-10 -5 gtc cac tcc gac atc cag atg acc cag agc cca agc
agc ctg agc gcc : 96 Val His Ser Asp Bbe-G n Met Thr G n Ser Pro Ser
Ser Leu Ser Ala -1 1 5 10 agc gtg ggt
gac aga gtg acc atc acc tgt aag gct agt cag gat gtg 144 Ser Val Gy Asp
Arg Val Thr |l e tHe miy@emmémens»ms{alaﬂﬁed mouse. 20 .
25 aat act gct 0

Asn Thr Ala Val #

234 resha
35 ' 40 Mﬁﬂ%ﬁ.@n@m tac tcg gca tcc
aac cgg tac act ggt %E @&r?&cb%%ﬂ dep&”éler{‘@‘téﬂhiég CytotEkibigyyer Asn

Arg Tyr Thr dy Val
60 ttc agc5ggt aagxt:ggutyagtaSggneaeﬁéterhcaq%r%tgt% Bee methagcaageet 288
Phe Ser Gy Ser fdmnrem @urrEit Asfototold i hudiolbgy SethabtepS7,

70 75 ctc cag, cca q?"ﬂ'éf? atc ct acc tac tac tgc cag caa
cat tat agt i agif Htdt Agb EPH1ERR Rifs
Tyr Ser 80 al., John Wileé3p & Sons, Inc., 199390 act cca ttc acg ttc

ggc caa ggg acc aag gtg g at c 37 Thr Pro Phe Thr Phe
Gy @n dy Thr Lys %a‘l Gapﬁcelqaerq?c?;‘:or%of effector ce ]? 100

105 <210>101 <21 1>418 <21®a=1d3l\n:l<®:lr3>ceﬂrls fwere | s Spapreted £2Q0>th@23>

~ Nucl eoti de sequengce 4 dy H chain
V region versi or?%crlp%%qlfgo glclglc{ ac t ac'@awé%g ggt%g’?% p?tc ttg ctg

gct gta gct ccaoaggttrifugatiors I\T%Ih 0 'ﬂl"rplsrhraffr?ﬂm@b Wuﬂpheoﬁ’hEBEéu)Leu

Ala Val Ala Pro.fdy sgfed to the perip heraiublood of healthy hum§n9Ct cac

tcc cag gtg cag ctg gtg cag tct (%gg %ct %ag 96 Ala His

Ser dn Val 4@ n“Ll’té&}Vé[‘IasGlr?YS'}é?e q_yétrt@s(mqnuchtured by

5 15 Pharmia%leagt GOW 9% tdentihRpdd Git 400 ggfoﬁa@o %ﬂnﬁ@ésgga
tac acc ttc %4 Pro Ay . Al a Ser .Val, Lys Val Ser s y Tyr
Thr Phe 15 e monon cleqﬁ)cells lafgr was co tc%ngé%afﬁﬁdatg

cag tgg gtg cga feag GCEnesC twigdn RRMI mmMedluﬂ%Jﬁufﬁmﬂqd By pciecod n
Trp Val Arg G nlﬁﬂ PrOp?%%ﬁt%(ﬁ#lgheﬁ@ctfea%%l tlﬁv%%? ‘serum o2

40 at'g gga gat ggt gat act
agg tac agt A4 @ fiachurede tbyGGIEEE) BRI ,PmCPrEri@Eyrd@pﬁGay #sphlThr Arg

Tyr Ser 20 density of 5 x 10°/ml with the same culture medium.

LAK (Limphokine Activated Killer Cell) was
induced from the bone marrow cells of SCID mice (breeded
by Nihon CLEA). Thus, bone marrow cells were isolated
from the femoral bone of the mice and washed twice with

25 RPMI1640 medium (manufactured by GIBCO BRL) supplemented
with 10% fetal bovine serum (manufactured by GIBCO BRL),
and prepared at a cell density of 2 x 10°/ml with the
same culture medium. This was incubated together with 50
ng/ml of recombinant human IL-2 (manufactured by R & D

- 30 SYSTEMS) and 10 ng/ml of recombinant mouse GM-CSF
(manufactured by R & D SYSTEMS) in the CO, incubator .
(manufactured by TABAI) for seven days. The cell number ‘ .- - .
was adjuéted to 2 x 10°/ml with the same culture medium.
2. Preparation of target cells.
35 The human myéloma cell line KPMM2 (Japanese
- Unexamined Patent Publication (Kokai) No. 7-236475) or



50 ' 55 60 cag aag ttc aag ggc aga gtc
acc atg acc gca gac acg tcc acg agc 288 A n Lys Phe Lys Ay Arg Val Thr
Met Thr Ala Asp Thr Ser Thr Ser 65 70

75 aca gtc tac atg gag ctg agc agc ctg aga $gt-gag gac acg gcc gtg 336
Thr Val Tyr Met GQu Leu Ser Ser Leu Arg Ser d.u Asp Thr Ala Val 80

85 90 tat tac tgt gcg aga gga tta cga cga ggg ggg tac tac
ttt gac tac Peéshpr cejld Cpskémd aAdgr@ived aRHATY ArAFdR \CAR-1613k) ™Was Phe
Asp Tyr 95 1 prately g acc
acg gtc ace gte tCz.ot].abelled QJ?/ incubating in thelqg?@g%l n\:éac&lglg Thr

Thr Val Thr Va|(ggnuggpty;@d by GIBCO BRL) suppdemented w1th 10% ﬁg&ﬁk210>
12 <21 1>418 <2$§619E1As§%h§>‘(\ﬁluhfq'f%b%hréa%?n%ﬁaﬁ%ﬁ%L 2%y dMd 2Qk e

sequence coding resh man anti - 24 anti bo H cha| n V region

version b5  118-%4063 st al§rgaediys &Momeagg\agtuéatqtcut% hy &)y et

gta gct cca ggt 37°c for480|\/ﬁtmﬁ%asTrpA’f*&brﬂ:ﬁd&fa&a\@lﬁhﬁg PhﬁmeLGaéi-ﬁJ A a
Val Ala Pro Gy cac t

cag gtg cag ct ngFS ¥aghee: tb‘ﬁﬁeg&‘mﬁégw@i"‘é‘ &g sage cultu:.% “Jﬁga"
G n Val G@n Leua¥ghs€ea Ser 2Gky18famE u Val Lys Lys -1 1 5
10 cct ggg gcc tca gtg aa 8tt tcc tgc aag gca tct gga tac acc ttc 144
Pro Ay Ala Ser Val Bys VAPC8ePSE3¥ Lys Ala Ser @y Tyr Thr Phe 15

20 10 25 aghteca B8cwk(q TL-Hotagmegn pgtag,ecqmaragfagﬂmm@d gga

“caa 999 ot B925IHEoF 104 nlbR) Gko€ Habll ) A 408 ARGt

gag tgg atg ggacetilsdmi,t 60 pdt ofgahgatreghbpeadt hmtanagagxmaaimglt 24 240 du
Trp Met Qy SeranL?bgggopEHe mXuA%th%x ﬁﬁp% B iEQa Seré%{rol human

55 g aag aag ggc "aaa gtc ac atg acc gca gac
acg tcc acg agcIgG12$ﬁa®ﬁatyErétieb¥y§‘Hﬁl PINDINGaISITH) Mbat chtxdlla msyseThr
Ser Thr 65 t ag
ctg age af crg 353% (PPGAS: mankdachured by CABRELY/ %%%&%@%a%%u
Ser Ser Leu Argf8§r1@I BipygeFhr Al a Val 80

90 tat tac tgt gcg a@ﬁeﬁga1bbau§96fcGEeQQQfQGQoE:a%etlQ"s thals Qf’iﬁttxﬁ‘éd in84
Tyr Tyr QIsAlaArgGy Gy Ay Tyr. Tyr Phe Asp
100 alﬁpcubator for 4 "hours, "when the ratlo E T of

the effector cells (E) to the target cells (T) was set at
20 0:1, 3.2:1, 8:1, 20:1, oxr 50:1.

One hundred pl of the supernatant was taken and the
radioactivity released into the culture supernatant was
measured by the gamma counter (ARC-300, manufactured by
Aloka). For measurement of the maximum radioactivity, 1%

25 NP-40 (manufactured by Nakalai) was used. Cytotoxicity
(%) was calculated by (A-C)/(B-C)x 100, wherein A is
radiocactivity (cpm) released in the presence of antibody,
B is radioactivity (cpm) released by NP-40, and C is
radioactivity (cpm) released by the culture medium alone

30 without antibody.

Fig. 34 shows the result obtained when the cells _
prepared from the peripheral blood from the healthy human
were used as the effector cell and KPMM2 cells were used
as the target cell. Fig. 35 shows the result obtained

35 when the cells prepared from the peripheral blood from

. the healthy human were used as the effector cell and



tgg ggg caa ggg acc acg gtc acc gtc tcc tca g 418
Trp Ay An dy Thr Thr Val Thr Val Ser Ser 110 115

120 <210> 13 <21 1>418 <212> DNA <213> Artificial Sequence <220> <223>

Nucl eoti de sequence coding for reshaped han@h anti-HM 1.24 antibody H chain
V region version c 113 <400>13 atg gac 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 Al a Val Al aARHe7@ yasi®ised as the target cgll. When the reshapegdct

cac tcc cag gtgy Ctagltg.t—gwpqg 2t4Ctarﬂ:Q%oQﬁzt w&@ ﬁcﬁb@a%}f}a&toxlety 96 Al a

Hs Ser Adn Val nLeu Val dn G u Val S
5 mcref@e@cf«ug@gt@@cwe@tsg ddy ik Q‘gytijbn%%\‘btﬁ%%l?‘étaﬂga

tTﬁC gﬁc ttc &dthpBredGes /Elh@ SontYdl hsavalrgear, Qusdiyse M@ tedt Gye Tyr
r e

tac atg

cag tgg gt?:; cgareshaged @é’f“aﬁ’gé@ala%d' &k antJM?YI'H}a%rJ%%’CI‘E/ agh ‘9%@(
IBD Val Arg Gn Al a E?gtﬂétﬂ?ﬁé Grheheuﬁ§%feiﬁaaii human ant38M l 24

i a a,tct. a a, gat at act
agg tac agt ?E‘GléoﬁlYTg’ﬁgl\/@%%@%yg FHOX G Yo Y fAlgg Jég: 'ﬁq@edrg‘? Arg
Tyr Ser 50 compared to the5mouse antJ. HM 1.24 wtuagpcaag inctlcamiguggc
aga gtc act at a 88, G
Val Thr wet Thr CAek A EpErdRRd HundE 3R T2 dhCHodP had hides O
75 aca gtx0tac aDgCgagtatvgtazgc;ha@ct@egn@g:azet antgadidyde 2 prjcidody). 336

- ahr Val Tyr Met pGinkfhos®!, When- R0 i (deu A3 Y tﬂﬁqé@'c@ﬁ the
85 actgt gcg aga gga tta _cga cga ¢ gggé;tactac
ttt gac tac sdditjonTef the Reghapgdghpmady amty - Alf”g %gll REHRRdT\at Mhe

Asp Tyr 95 concentratlon]-%(f 0.1 pg/ml or highkdb ddlgsélgglcﬁ&ﬂ'xﬂ@e atk
acg gtc acc gtc tcc tca Thr

4
Thr Val Thr Va|cg§ptgéﬂc1fg, indicating that fﬁg concentéétlak(ng%oy<21o>
14 <21 1>/18 <2L37mDNAr<RiZhedf hiaki eudlf iBdeuan AdOC 2t iZid3» Nutheot i de

SgﬁgﬁgﬁedcodingA ﬁt7se%g%p%%eguas t gtkarge% cefT“'é%xhégéfQEgﬁl éﬁhon

reshaped human anti-HM 1.24 antibody at a concentration
of 1 pg/ml or higher caused no change in cytotoxicity,
indicating that the concentration of 1 pg/ml or higher
20 has sufficient ADCC activity.
Fig. 36 shows the result obtained when the cells
prepared from the bone marrow of SCID mice were used as
the effector cell. When the reshaped human anti-HM 1.24
antibody was added, cytotoxicity increased with the
25 increase in antibody concentration as compared to the
control human IgGl, indicating that the reshaped human
anti-HM 1.24 antibody has ADCC activity. Furthermore,
the addition of the reshaped human anti-HM 1.24 antibody
at a concentration of 0.1 pg/ml or higher caused no
30 change in cytotoxicity, indicating that the concentration
of 0.1 pg/ml or higher has sufficient ADCC activity.
These results show that the reshaped human anti-HM
1.24 antibody has ADCC activity even when the effector

cells used are derived from humans or mice.



114 <400> 14 atg gac tgg acc tgg agg gtc ttc ttc ttg ctg gct gta gct cca

gt 48 I\/bt Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro
Gy -15 -10 -5 gct cac tcc cag gtg cag
ctg gtg cag tct ggg gct gag gtg aag aag -~ 92 -96 Ala Hiss Ser An Val Gn
Leu Val @n Ser dy Ala GQu Val Lys Lys -1 1 5 '

10 cct ggg gcc tca gtg aag gtt tcc tgc aag gca tct gga tac acc ttc 144
Pro Gy A a Ser Biample 5 > af £ ] ghapl

20 25 act Cf 4 cct gga
caa ggg ctt 192 Thr Pro TyT ' 3 ‘ 3y Gn
dy Leu 30 meuse model 40 45

gag tgg atg gga tct aff ttﬁr%&éré)@forgaéf ggﬁtﬂ@édﬁ%oaﬂe aaﬁlﬁggter_eé“o Gu
Trp Met GlgSer Il e Phe Pro Asp

55 60 céﬁ‘%a’@eﬂ'@%ga@@%"%féal g?g aﬁngPQYa@btgéaeéabYaag

tce acg age  2ARRduddForPher Lyadisa arsr Vevs.bahbi ThhdAbRadhBalys Ser
Thr Ser aca gtc tac atg gag

ctg agc agc ct g BRfE R‘Q'frg%bug%%l A YLHGYtgells msmm%re#y?omt Gu Leu

Ser Ser Leu Argcﬁsﬂrcéatraﬁarbﬁmrf AM®, \Ed0 80and 1000 pg/ml usm§5the 284

90 tat tac tgt aga a it tac tac t :

Tyr Tyr Cys Al ag%r%t s'q% ‘%anBC%f y)g'Gg‘Vg(?'g‘f’hﬁ'y?O%Jéo;‘ngﬁ? §§Gl

100 10 obtamLeﬁis Jtrgg‘::gggplmal@g]g—mmaaqgrqbaradctgta tcc tca g

“418 Trp Ay Adn G o 15
120 <210> 15. <211> f}gé <%J}2 21\3@/4t i f1CH a? lég%ufeﬁjé%eﬁzﬁ)erlﬁﬁggé

Nucl eot i de sequétfdd dodiig Forweanss s arurkde antibpdiegstanbébody H chain

V region versi odgginiskkrest00> 15 atg gac tgg acc tgg agg gtc ttc ttc ttg

t 48 Met_ Asp Trp Thr Trp Arg_Val Phe Phe Leu
Egg %f; %;? %f; g?g 'y . fpti-tumor effeé% of {tthe’ reé%apéh anti-HM._§E. 3¢t
cac tcc cag gtg cag ctg glagh thidd dye lag3Oith GC 1t 199 i dn adPe BéBa 96 Al a

Hs Ser Gn Val dn Leu V%Iel(ilsn tSreans%lyan'At‘:le% (Izlnouus\éal Lys Lys

2-1. Construction of the human myeloma
cells~transplanted mouse
The human myeloma cells-transplanted mice were
20 prepared according to Example 12.3-1. The mice used were
SCID mice (five weeks old) (breeded by Nihon CLEA).
2-2. The administration of antibodies
On day 9 after KPMM2 cell transplantation,
serum was collected from the above human myeloma
25 cells-transplanted mice prepared in the above 2-1, and
human -IgG in the serum was guantitated using the ELISA
mentioned in the above 12.2. Take of KPMM2 cells on the
bone marrow was confirmed by the increase of human IgG
level in the serum. On day 10 after KPMM2 cell
.30 transplantation, 100 pl each of the antibodies prepared
in the above 1 was intravenously'given to-thesé mice.
2-3. Evaluation of the anti-tumor effect of the
'reshaped.anti—HM 1.24 antibody against the
human myeloma cells-transplanted mouse
35 The anti-tumor effect of the reshaped anti-HM
1.24 antibody was evaluated by the change in the amount
-of human IgG in the mouse serum and in the survival



-1 1 5 10 cct ggg gcc tca gtg aag gtt
tcc tgc aag gca tct gga tac acc ttc 144 Pro Gy Ala Ser Val Lys Val Ser
Cys Lys Ala Ser Ay TFyr Thr Phe 15 20

25 act ccc tac tgg atg cag tgg gtg cga cag f88c-cct gga caa ggg ctt 192
Thr Pro Tyr Trp Met A n Trp Val Arg Gn Ala Pro Ay An Gy Leu 30

35 40 45 gag tgg atg gga tct att -ttt
cct gga gat ggt p@tio@c_tofaggcnaac agt 240 Au Trp Met Ay Ser Ile Phe Pro
Gy Asp Ay Asp Thr Arg Ty ha‘?’% in the amount of Human IgG in the

60 cag aag ttc aag ggc aga gcc acc ctg acc gca gac acg tcc ag%gagc 288
dn Lys Phe Lysrrgu,seArsgrAmawaﬁr quantitatgd fagp the skrurrrolbecesd on

70 35/ afded Ghe tt%r@tpqag?&ﬁtcgu e eMElee BDa bFt gag gac
acg gcc gt 33 Thr, Val Tyr G u Leu Ser Ser_leu Ar Ser Glu Asp Thr
Al a Val dg determining qggn IgG using the EL%ﬁﬁtQﬁng tlﬁcg aga
gga tta cga cgam@pg@g 12aQ tacrhret regadtd & shcadd ibyrFilyr Iysréealed GI y

Iigg :[A\(E]g g‘gg (?azl %é d%lc tgégc ?rg phé%@!??((:gc-‘tl admlnlstratlor}ogroup the

418 Trp Ay d na@opnthofThumdal IH& ivialth&erseSam mday 35 after the 115
120 <210>16 <21.1>418 < > %A %ﬁﬁ%i%p %ﬁgp <223>

Nucl eoti de sequé(%g@ljzcggﬁr&lg ('#lgAl %égéed'%ur‘fjén aq{ 3%' ant1 body H chai n
V regi on Versi 01000-fold6 as4eompagest gogahatgpraciay dyy e qlay thefexe ttg
» ctg gct gta gct As Pyl l r Leu
Lot Ala g‘fﬁb%@%r afgllnlst%%t%tn) Pﬂh-gr%a-g”' inl ffheV &é@ép&f‘%tﬁ@@n

cac tcc cag gtgaMg-HMg 1g24 eadibedygggmiai sgra@atglt@ SHPHRgLt was all‘%s"?\l a
His Ser dn Val e@ualL% ¥l pEhBwSeha® YrAldyAl A dis dogagd, 1

5 cct guag%&%tca gtg dag gtt tcc t c ah gca fct gga
tac acc ttc }E@lpla(‘}lelgyt &S haped umsdy aiisl RN Iy 2 ptidpgdsty
Thr Phe 1fs suppressed the2@rowth of KPMM2 celld. a@nthéﬂma’ﬁ@,

cag tgg gtg cga cag cc cct caa.ggg ctt 192 r Prg Tyr T Gn
Trp Val Arg G nf gﬁosgryl%gi gua:?oshown 1n-li-h LPS fcpngatlon

40 was obéﬁrgag tfog athg ges hiapiedathuntetrt aodti-gha 19324 ggt gat act

agg tac agt 240 ;Boly LAnYR sFrhcTeh Yrdud' G Bt dP R & thd' Borlio ' 9

Tyr Ser 50

human IgGl-administration group. The foregoing shows
20 that the reshaped human anti-HM 1.24 antibody has the
anti-tumor effect against the human myeloma

cells-transplanted mouse.

Example 15. Comparison of anti-tumor effect between the
reshaped . human anti-HM 1.24 antibody and the
25 _ existing drug melphalan against the human

myeloma mouse model
1. Preparation of the drugs to be administered

1-1. Preparation of antibodies to be administered
The reshaped human anti-HM 1.24 antibody

-30 obtained by the introduction of plasmid HEF-RVLa-AHM-gx
and plasmid HEF-RVHr-AHM-gyl into CHO cells was- prepared
to a concentration of 40 and 200 ug/ml using the
filter-sterilized PBS(-), and the control human IgGl
obtained in Example 12.1-2 was prepared to a

35 concentration of 200 pg/ml using the filter-sterilized
PBS(-), which were used as the antibodies to be

administered.



cag aag ttc aag ggc aga gcc acc ctg act gca gac acg tcc tcg agc 288 dn
Lys Phe Lys Ay Arg Ala Thr Leu Thr Ala Asp Thr Ser Ser -Ser 65 '

70 75 aca gcc tac atg gag ctg agc agc ctg aga tct gag gac
acg gcc gtg 336 Thr Ala Tyr Met Gu Leu Ber-Ser Leu Arg Ser A u Asp Thr
Al a val 80 85 90 tat tac tgt gcg aga
gga tta cga cga ggg ggg tac tac ttt gac tac 384 Tyr Tyr Cys Ala Arg Ay
Leu Arg Arg Ay Ay Ty2.TPrepacapipnTof @&lphalan 100

105 tgg ggg caa ggg acc a c g 3
418 Trp Gy Gn Gy Thr Hidrghp1dn” (fhfugaechi8ddby s1oMA) that is an

120 <210>17 <219?=:>a§8n§24239DKIRIdZISiORFt WRScPEPPSEGGe O < ERpcentxation

Nucl eot i de SeqU8E06 Qoﬁui?'ﬂlfQélﬁ?Sbaﬂﬁdcaﬁﬁaﬂyﬁ\@ﬁ:hy'ﬂvbblaﬁl%@ gedeyH chain
V region version <400>

7 at ac t g acc % tC ftc ttC ttg
ctg gct gtda get %éﬁ%@@tured bY4§aM§? Be‘ﬁ’-g %F‘W‘Pg /Kr’-% thd ‘Phe Leu
Leu Ala Val Ala Pro fly -#Re anti-tumor effectOof the reshaped humarb gft
cac tcc cag gtg cag ctg gt t.gg g a . Al a
Hs Ser @n Val Gn Leu V& tG’ﬁMSi %3“%&&%‘1 33 “‘E@ghf?}gn- fgalfS% the
5 10 cchumgn gyeloma gedlaagrgnspilentedcmaagegca tct gga

tac acc ttc | 144 Pro,d -Val Ly Lys Ala Ser Ay.Tyr
Thr Phe 15 2215 éo%gﬂ%{:lgﬁ ofYRuigh §9%%%{1‘§t ccc tac tgg atg cag

tgg gtg dda cagcebtsetraggplanbedgg ctt 192 Thr Pro Tyr Trp Met dn Trp
“Val Arg Gn Arg Pro Gy Ggu,8Yy Leu 30 35

40 45 gag tgg atg gi;a tct att ttt cct g%a gat, ggt gat
act agg tac agt 240 G Therhuner wolopp FRilPnErPRSPERPTRE,MECE NG&FSThr

Arg Tyr Ser 50 prepared accordin§®to Example 14.2-1. 60 cag aag ttc aag
ggc aga gtc acc atg acc gca gac acg tcc acg Bgcdru 288 A n Lys Phe Lys Gy
70

Arg Val Thr Met Thr 44 A%emims%ﬁ?ﬁ?tsa

/5 aca ghg tac atg gag ct@nagay agCaﬁteraEEMmtcéagsgaeaaeglgmagtl@n, 336
Thr Val Tyr Met G u Leu Ser r Al a,Vval

u_Ar
85 serum @ps (Gl %‘ét?‘gtfﬁ‘erg gﬁﬁ 5388"& gug‘aﬂ 5‘331888 ggg tac tac
ttt gac tac S8Yldyerdysplystédamicg fgpheadAig Bhg &bypve 2-Tyr ahgdr Phe

Asp Tyr 95 ?%%p IgG in %he serum was quanaiégge&ggsggg £A8 @99sacC acy

gtc acc gtc tcc
mentloned in the above 12.2. Take of KPMM2 cells on the

20 bone marrow was confirmed by the increase of human IgG
. level in the serum. On day 10 after KPMM2 cell
transplantation, 100 pl each of the antibodies prepared
in the above 1-1 were intravenously given to these mice.
Furthermore, 200 pl of 0.2% CMC solution was orally given
25 once daily for five days from day 10 after
transplantation. On the other hand, for the
melphalan-administration group, the melphalan solution
prepared in the above 1-2 was orally given at an amount
of 100 pl per 10 g of body weight (1 mg/kg as melphalan)
-30 once daily for five days from day 10 after
transplantation of KPMM2 cells.
2-3. Evaluation of the anti-tumor effect of the
"reshaped anti-HM 1.24 antibody against the
human myeloma cells-transplanted mouse
35 The anti-tumor effect of the reshaped anti-HM
1.24 antibody was evaluated by the change in the amount

of human IgG in the mice serum and in the survival period



Trp Ay Gdn @y Thr Thr Val Thr Val Ser Ser 110 ' 115

120 <210> 18 <21 1>418 <212> DNA <213> Artificial Sequence <220> <223>

Nucl eoti de sequence coding for reshaped human anti-HM 1. 24 anti body H chain
V regi on version h 118 <400>18 atg gac-t%fy -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 Ay -15 -10 -5 gct
cac tcc cag gtgoéa@i€eg gtg cag tct ggg gct gag gtg aag aag 96 Al a

Hs Ser Gn Val Gn Leu V@he(%ﬂa§§é ﬁytﬁéaaﬁounvabf%%m'a)‘xs Igls inl the
5 10 cct tca gtt tcc tgc _adg gca tct gga

tac acc ttc 'MQGPFBI'@I“yWA?aQSéPtVEPtE9st§I ther SEFEmLFS’lAIe&tSé‘r @ yHawr

Thr Fhe'15 35 after th? tEQnsplantatlon of ﬁggﬂ5haéul%0$yta$ tg%b?t%
cag 1gg gtg cga,c ¢c.cc a_caa r Prq Tyr Irp n
Trp Val Aﬁg a nd %r&*glggy %ﬁﬂncggGnglgg the ELISA mentionegg in

40 ExampléSlgag tg’ghat;geggattas ghowht h’.nCE’ﬁ.gQQSSQ&Tev@@Ilegﬂt act

?3? gg? ggt #A9: Gy {18 Mk %roY Sman'fggyeagﬁgeggﬁﬁg%égﬁ ughghr ¢’

aaa gtc acc at gameenygcaf ghemangligGcitcghagserum288 Gay BfsaBhexiyhed y Lys

Val Thr Met Thrafﬁﬁ A@QlTh{réﬁégffﬁt%@ioﬁSW?s lncreased bg bzgt

75 aca gcc tac gag C ac ac g %SG 336
Thr Ala T I\/Etl@@—t@hdsess @@np@@d&g 'Seatebu ql\grj ?hu(tl\ﬁa ore

- 85 - ant1b039 ééfalﬁf&ti-&l&ﬁp agReBdast L 8 gsémeaataag g@gndrac tac
ttt gac tac 384 Tyr Cys Ala Arg Gy Leu Arg Tyr Tyr Phe

Asp Tyr 95 cells grew 1nlg@ese mice. "In the qggpgg aggg caa ggg acc
acg gtc acc gtcCadfnif@rdtion group as well, the amédftToP SkYufd Aufdan Thr

T o et e a0 T oo e AL R9505° SH9-REI cot e -
sequence 160di ngadrin i eshapbch hutiksugintnotdd . Rdghnas bodythecbentri¥lr egi on
versiton | human IgG-administration group. This result indicates
that administration of melphalan did not suppress the
growth of KPMM2 cells perfectly. On the other hand, in
the reshaped human anti-HM 1.24 antibody-administration
20 group, the amount of serum human IgG at day was- less than
at day 9 after transplantatibn for any dosage, indicating
that the reshaped human anti-HM 1.24 antibody suppressed
the growth of XPMM2 cells.
On the other hand, for the survival period also
25 -as shown in Fig. 40, prolongation was obsexrved for the
reshaped human anti-HM 1.24 antibody-administration group
as compared to the control human IgGl-administration
group or melphalan-administration group. From the
foregoing, it was shown that the reshaped human anti-HM
30 1.24 antibody has the anti-tumor effect against the human
myeloma cells-transplanted mice and that the anti-tumor
effect of the present antibody is stronger than the
existing drug melphalan.
The above results indicated that when the
35 human-derived effector cells were used, the mouse anti-HM
1.24 antibody had little cytotoxicity to human myeloma
cells, whereas the reshaped human anti-HM 1.24 antibody



119 <400>19 atg gac 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 Ay -15

-10 -5 gct cac tcc cag gtg cag ctg gtg cag tct ggg gct
gag gtg aag aag 96 Ala Hi's Ser A n VWaBgG-n Leu Val G n Ser Ay Al a
Gu Val Lys Lys -1 1 5 10 cct ggg gcc tca

gtg aag gtt tcc tgc aag gca tct gga tac acc ttc 144 Pro Gy Ala Ser Val
Lys Val Ser Cys laysl Alhse Sdun@:r.;a.cTwnt‘ﬁh-rH}Pfﬂe. 24 antibody had stroR§

25 act ccc tac t t%ég

Thr Pro Tyr Trp %’t i rp \7a| qtkggscgaa % %n %ﬁ?‘g’ggaﬁ% of

35 humanjging antibody and Prm% ht%e oy Yoa wsefulnesst

CCt gga gat ggt gat t3fd *EH E?ﬂﬁuan a0 -EW 17T Py “@ﬁtﬁé’d?ef.nlflﬁmgﬂg Pro
Ay Asp Gy Asp Thr Arg Tyr

60 cag aag ?tc aag ggc aaa%rﬁé@aﬁeﬁl Mﬁtaﬁ’&h’c—%glt%‘é aribgdy hayes

gon Lys Phe Lys @)&1%)6.3:&18'&1 Wry'V%ttrUHg Alr A UrddY  SBfecE! iweFhEOhuman

¢ tac .at ¢t g agc agc_ctg gca ttt gag
gac acg gcc gtg myesl%‘aT ﬁre(igd fﬁnsﬁé@“%qgiag‘;&}[gé?lcﬁ‘r L%’cpfg@ a-PhRURRRS Asp
Thr Ala Val 80 the effector cel@s are derived from Kﬁhéﬁ& awg tgt gcg aga
Pou Arg Arg ay SHelSRAEE BRE Rbprilivdresent’” al el Rfohgée O Y
105 tgg ggipcaa g@glawnmgegﬁecaccofgttma ceshegpeayl human anti-HM 1.24
418 Trp Ay dn The, Val Ser Ser 110 115
120 <210>20 <21 %nﬁié@:ﬁglg %%k Eg% SArtificial Sequence <220> <223>
Nug! eot i de sequence codi ng Iﬂoﬁhﬁemﬁéé@@ahmlantﬁh%M$1@@%thm H chain

V region versionahti-p#29.540832018H Ha%e SHIBEH el £Q% K lﬁnﬁé
ctg gct gta gct cca %t 48 t Asp Trp Thr Trp Arg Va P
Leu Al a Val pﬁge% yasjgompared to the exisfgng drug, and therefq¢@5t

cac tcc cagp gtg gagist gxgbgt@agthﬁt @@9 ﬂ‘é% G@@ogtrﬁm&&gaﬁkﬁgi -HM 1.24'96 Ala

Eis Ser Gn Val g%%i% yvaklg:maﬁe an %poc%-ma iﬁa dﬁﬁg or treagment of

myeloma. _
Reference example 1. Construction of the hybridoma that

roduces the mouse anti-HM 1.24

20 monoclonal antibod

The hybridoma that produces the mouse anti-HM 1.24
monoclonal antibody was prepared according to the method.
described in Goto, T. et al., Blood (1994) 84, 1992-1930.

The Epstein-Barr virus nuclear antigen

25 (EBNA)-negative plasma cell line KPC-32 (1 x 10’ cells)
derived from the bone marrow of human patient with
multiple myeloma (Goto, T. et al., Jpn. J. Clin. Hematol.
(11991) 32, 1400) was intraperitoneally given twice to
BALB/c mice (breeded by Charles River) every six weeks.

- 30 In order to further elevate the titer of antibody
production, 1.5 x 10° KPC-32 cells were injected into the
spleen of the mise three days before sacrificing the A
animals (Goto, T. et al., Tokushima J. Exp. Med. (1990)
37, 89). After sacrificing the mice, the spleen were

35 removed, and the spleen cells removed according to the
method of Groth, de St. & Schreidegger (Cancer Research
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ggg
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agc
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gcc tca gtg aag gtt tcc tgc aag gca tct gga tac acc ttc 144 Pr.o
Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe 15
25 act ccc tac tgg atg cag tgg gtg cga cag gcc cct gga
ctt 192 Thr Pro Tyr Trp Met G m Bip-Val Arg Gn Ala Pro dy dn
30 35 45
tg gga tct att ttt cct gga gat ggt gat act a ? t ac agt 240 Qu
Ay Ser (1¥8bPhetPr 03485) Adprd sulrsected Nagc¢$ §BF190 with the -

- elorﬁé’ &8P &agpd }¢. aag ggc aaa gcc acc ctg act gca gac acg
agc 8% Lys Phe_ Lys dy Lys Ala Thr _Leu Thr Ser

65 Ant1body7gn the supérnatant o$5tgeah§95138@aapgq§g
agc Ctg i d6tedidd J9¢ Bid KISLSA gPposndBp MLR. A8 AyL Mt G u Leu

90 t at t;gut S{ gggg“r“él‘b%fgg%&f ‘E%A}afgc%g) ggg @ﬁ)t‘éﬁl?gctp?t K880§?ac 384

Tyr Tyr Cys Al a eIl Gtyated platds g G yx Q¢ RAC-BA ddd sAspedy rs@dpended

100

416 Trp Gy an S RAT i aeraugedoriydoie 1T Bhess' % 9

120 <210>21 <21 (Bt tdierdr, MErriP> rﬁmmfac:tlare$eh1aelﬁweki220>Ai223>

Nucl eoti de sequ 1= COdI ng %r %S&?ﬁ)@éjlﬁl 1@”1% sggtu{ang?ngfprH chal n

V region versio KIng i

ctg
~ Leu
cac

5
tac
Thr
cag
Trp
40
agg
Tyr
aaa

Hi s

gct
Al a
tcc
Ser

acc
Phe

tgg
Val

tac
Ser
gtc

g acc gg a
g8 gct (B3Apgtthe superm&amu; d!:éptﬁ'e phylhncroxpaAwgsvaﬁdpﬁeapﬁe Leu
val Ala Fra,dveq Loe 4cc for 2 hours. bseg uently, it reat®efCl
cag gtg cag ctg gtg cag tct.- ggg gct gag g ag aa 96 Al a
A n Val Wdth |perosidaerheldsd geay %m%*rmwgeL%G antipody
(man&@a&@dr&@%)g%é@ ) HE 499 ﬂéi— icrsoﬁgc; #aghgaaochek,gga
ttc 144 Pro Ay Ala Ser Val  Lys Val 3 CY sAIaSerGIyTyr
15 and was react with o- phenylene izmine, Eeﬁtfaﬁetgg at g
gtg Cga $EhEén (gﬁazﬂgﬁa@ﬁﬂrﬁﬂga}@Mumltdﬁa BAkePiveJyatTepolet G n
Arg @n Ala Pro g (ay J_eut30 35
empe%t‘b%% Yo N PYYPLEITL att ttt cct gga gat ggt gat act
agt 240 GAftep dMdpfdng Seie |teadhbo®reithy2MspulyrAspathd,Ar g
>0 3 0:A8Yz} 1622282888
acc atg aabsorbcaancgeaca%c%% Ju twags measur % @91198 AR89}t EA228a
(manufactured by Bio-Rad). In order to remove the
20 hybridoma that produces antibody against human
immunoglobulin, the positive hybridoma culture
supernatant had previously been adsorbed to human serum,
and the reactivity to other sub-cellular components were
screened. Positive hybridomas were selected and their
25 reactivity to various cell lines and human samples were
investigated using flow cytometry. The finally selected
hybridoma clones were cloned twice, which were injected
into the abdominal cavity of the pristane-treated BALB/c
mice and then the ascitic fluid was obtained therefrom.
30 Monoclonal antibody was purified from the mouse
ascites by ammonium sulfate precipitation and Protein A
affinity chromatography kit (Ampure PA, manufactured by
Amersham). The purified antibody was conjugated to
fluorescein isothiocyanate (FITC) using the Quick Tag
35 FITC conjugation kit (manufactured by Boehringer
Mannheim) .



G n Lys Phe Lys Ay Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser 65

70 : 75 aca gcc tac atg cag ctg agc agc cta aga tct gag gac
acg gcc gtg 336 Thr Ala Tyr Met G n Leu Ser Ser Leu Arg Ser Qu Asp Thr
Al a val 80 85 - 98 - 90 tat tac tgt gcg aga

gga tta cga cga ggg ggg tac tac ttt gac tac 384 Tyr Tyr Cys Ala Arg Ay
Leu Arg Arg Ay Ay Tyr Tyr Phe Asp Tyr 100
105 tgg ggg caa 999 d’@caae@sgql(;,a@eggrpqq&;qr@al gantlbodles produced by

418 Trp Ay G n 3@ vB¥idBia YAlonBy ré&lcteRl wIdh Jx'l;(t 32 and RPMI 8226115
120 <210>22 <21 1>418 <212> DNA <213> Art|f|C| al thentce <220> <223>

Nucl eot i de sequ@ﬁééscodﬁféiefrorclroé’é-ﬁ&ped: e At A A XN R BRERa kAR Rai n
V region versiofl thesREfAE M{EsSHEEB loAHdxl 89 12hes! (xd 2ot Pplya@cal gg

t t tec t. t t t 48 t Asp T
ace (00" a0g 01 e V0 0 PSSR0, 00 50 0 snciadldSt AP 11D
-10 Amonggtthemgc thaeec ag ogtep qag)dn@cgtrgmragldmal ggg gct
gag gtg aag aaganflbofle%Gtﬂd% @p%c%%ﬂgngyy¥e£g€1df%h\ﬁﬂﬁé&ﬁ y Al a

Gu Val .Lys L ct ggg gcc
tca gtg aag gtt Oudc ofgthesg ddaeec © lgge st,ad-hec hivhiidoma 47l gme) gt Al a Ser

val Lys Val Ser (&% E¥§m®ﬂ%€%3hég'ﬁﬂgﬁﬁo éﬂ%%-%% most useful for f¥dw
25 act ccc tac lp gg atg cag 3@1 gtg cga ca cct %Ga caa ggg ctt 192
al

Thr Pro T¥® TrpcysomgtayTepalaisis ¢nd ha eR]ndeNt

=35 cytoto®lcity against RPUI mﬁg&lﬁgﬂ vﬁ&sg ﬂﬂ?edt?éd anqttt
cct gga gat ggt at act agQg tac agt 240 d Gly Ser Ic?yPhe Pro

Gy Asp Gy Asptermess §iMty2iser THe subclass o mono antib
60 cag aag tic pIGAUGERRy PhisabEbAIGORR WBEA AT MUNAD b CNAELISA 288

?on Hys Phe Lys 8 thg \%gbgggségépteg&fé{:grgi% &&n];d'c "}?ﬁeltrk,s ! t%g’ Qg(:t gag gac
acg gcc gty 3da@ntifacAharedy byMstymed) Leanﬁm%HMeil&ﬂj&h@}bﬁﬁy(hddAap Thr
ava tta coa coa®§8G7G88 £IcRRA fr gBbe hyPridspr it AR, L O0G |
Leu Arg Arg d yagGity-Hr 1Tgd B¢ ikogyTywas9internationally depaited on
105 September 14, 1995, with the National Institute of
Bioscience and Human-Technology, Agency of Industrial
20 Science and Technology, MITI (Higashi 1-Chome 1-3,
Tsukuba city, Ibalaki prefecture, Japan) under the
accession number FERM BP-5233 under the provisions of the
Budapest Treaty. '
Reference example 2. Cloning of cDNA encoding the HM
25 o 1.24 antigen polypeptide
1. Construction of cDNA library
1) Preparation of total RNA
The cDNA that encodes the HM 1.24 antigen

which is a polypeptide-specifically recognized by mouse
-30 anti-HM1.24 monoclonal antibody was isolated as follows.
From the human multiple myeloma cell line
KPMM2, total RNA was prepared according to the method of {”_
Chirgwin et al. (Biochemistry, 18, 5294 (1979)). Thus,

2.2 x 10° XKPMM2 cells were completely homogenized in 20
35 ml of 4 M guanidine thiocyanate (manﬁfacthred by Nakalai

tesque).



tgg ggg caa ggg acc acg gtc acc gtc tcc tca g 418
Trp Ay An dy Thr Thr Val Thr Val Ser Ser 110 115

120 <210>23 <21 1 >418 <212> DNA <213> Artificial Sequence <220> <223>

Nucl eoti de sequence coding for reshaped hungp anti-HM 1. 24 anti body H chain
V region version m REPLACEMENT SHEET 123 <400>23 atg gac 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 Al a Val Al ghHer diddlogeridie was layered on 518 M cesium

-5 gct cac tcc ¢ t.0, C ctg.qtg,cag. t .
% Aatis Sor GRVACGRYEE] Thithy seci GUbS il YhfeiMafitney
5 centrif@igect ugdaqEeckmamtSFdhgraiar tak QQCOé@grmaatct gga

tac acc-ttc # - Vi S 4 S pVS KR Ser Ay Tyr
rac aec il b Pred .G "Noezbd:%e to ?Jrédi%l\@altesﬁn% a'igty R Ser o at

cag tgg gty cgaPrE§ipitade wiga washegyyidh 70% mphampl prandQigselyed &nn
Trp Val Arg G n3pafr ofGno @M 1dis-ren 3QH 7.4) containing BomM EDTA

40 45 gag t atg g tct att ttt cct at t gat
act agg tac agt and ?4(§%G5?Ps?‘r p%%ﬁier(} HEEHRE Wrﬁeg‘%‘é‘g’:?ﬁl p Thr
Arg Tyr Ser 50 Boehringer) theret®bto a concentration & ®ay m@dnl} ciwag
ggc aaa gtc acc atg .acc a ga g tcc t aqc 288 n Lys Phe Lys Ay
Lys Val Thr thw?ﬁrﬁﬂcgb%gﬁdgﬁ% %&rCSJPIS§% huted* 1hé mg&tur%dwgs
75 aca gcrotac axgreaged griafgc phiethod! gnaahleirogfayrmac tmeaiouitdiige RNB36
~ Thr Ala Tyr Met n Ley Ser .|| Arg _Ser G | 80

fﬁen, %38 ?@P;g%@kﬁéthgg'QES(?ig§51633 fﬂei&@' f of 10

85 aga gga tta cga cga gdg ggg tac
tac ttt gac tacmM T384-HEA TpH Gyd)Acenegnding lemM\EPTRg Ay Ay Tyr Tyr
Phe Asp Tyr 95 2 PrePArat f poly(A)+r@> 1099 09g caa ggg
acc acg gtc acc gtctcctcgg %ra ion of poly(a) 8 Trpdy An Ay

Thr Thr Val Thr Val Ser Ser 11&sing about 500 pg pifs the total 'RNA 120
<210>24 <Pq 1>418cpdted aBNALSAE3 28 i iiatd AatB3QGUANC HoIRZ) + 1388 was
Nucl eoti de sequence (4oa 18:hY ¢he> 1R A" A ’l hdohation kit
(manufactured by Invitrogen) according to the
instructions attached to the kit.
3) Construction of cDNA library _
20 : Using 10 pg of the above poly(A)+RNA as a
raw material, double stranded cDNA was synthesized using
the cDNA synthesizing kit TimeSaver cDNA Synthesis Kit
(manufactured by Pharmacia) according to the instructions
.attached to the kit, and using the Directional Cloning
25 Toolbox (manufactured by Pharmacia) EcoRI adapter was
linked thereto according to the instructions attached to
the kit. KXination and restriction enzyme NotI treatment
of the EcoRI adapter were carried out according to the
instructions attached to the kit. Furthermore, the
-30 adapter-attached double strand cDNA having a size of
about 500 bp or higher was isolated and purified using
1.5% low melting point agarose gel (manufactured by
SIGMA) to obtain about 40 pl of adaptér-attached double
strand cDNA.
35 The adapter-attached double strand cDNA
thus prepared was linked to pCOSl vector (Japanese
Unexamined Patent Publication (Kokai) 8-255196) that had



anti body H chain V region version n REPLACEMENT SHEET 124 <400> 24 atg

gac 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 Gy -15

-10 -5 gct cac tcc cag gtauemo-ctg gtg cag tct ggg gct -
gag gtg aag aag 96 Ala H's Ser dn Val dn Leu Val Gn Ser Ay Ala
Gu Vval Lys Lys -1 1 5 10 cct ggg gcc

tca gtg aag gtt trevigmsday heen tttegumd twictlaaoed trict idd defs pméd YEAORI Ser
val Lys Val Ser GQyy NGt N>l Kd1Yink ‘ondYpiiash %5 (Jm%n%%%ca%e%tley Taggﬁa

25 act ccc tac tgg atg cag tgg gtg cga-cag gcc ¢c
Thr Pro Tyr Trp zQ)n lflsrl[:§1<3‘\/§14 ArcgcenswLa:uDerG:gaqase G(xyameﬂaGBured by

35 GIBC*BRL) to const uct 913:% edfleAldeddt
cct gga gat ggt at a g tac agt * [ﬂ% rp Ser Etﬁ' ‘IIE’% Pro
Ay Asp d Asp ﬁ.gt Ysé&tass ransduced into Escl'gg:'lchla coli strain

60 cag aag ttc a@gxsgg naaﬁzfgich:u&@Ei & eqcntcgczamg)a(‘arﬁfgtﬂéctét%l Wfze widd

G@n Lys Phe Lys d L Thr | a Asp Thr, Ser Ser Ser 65

70 y ést i "P%ega &g b€ g%(? adt &03 ipdeperdeng §487€&t gag gac
acg gcc gtg 336 Thr.Al ac][wn:Mgt b ldill;:@:ttS%erJIIé%g_,_-Q;h Arg Ser Au Asp Thr
Al a Val 80 tgt gcg aga

tat t
gga tta cga cga ggg ggg tacht acTtrtaflsgggtrlé’@ ln%foﬁ/r 'F'ﬁa"@s Ala Arg Ay
Leu Arg ArlP Ay Ay Tyr Tyr PhecB¥a Was @mplified by culturilil about 5 x

105 190 00 ca 100 Sfsnahflengsibfhs Lnkifcly pecnerionia cot Lo
120 <210>25 <21 Ihe428Ysz2d1DNA(Mble&nlémtcﬂnnuﬁg-S@quenﬁﬁ:ntl Rﬁﬁ&ﬁfhaln
U“SLS?E,LFSJE?Eﬁﬁﬁﬂb%gy”g%%&e rCRRRE oYL g an Yabeth Ay, RS OO
agg gtc ttc ttc {48880y gentgiaiget S@cagdgil of amplCd&JNEt mmtrlpas“ﬁhrd Trp
Arg Val Phg Phe bRA 8Y fbaoVakell 2rBmOtfeYEscherichia coli by the alkali

method (Molecular Cloning: A Laboratory Manual, Sambrook
et al., Cold Spring Harbor Laboratory Press, (1989)).
The plasmid DNA obtained was transfected into C0OS-7 cells
by electroporation using the Gene Pulser instrument

20 (manufactured by BioRad).

Thus, 10 pg of the purified plasmid DNA
was added to 0.8 ml of COS-7 cells that were suspended
into PBS at a concentration of 1 x 10’ cells/ml, and was
subjected to pulses at 1500|V'and a capacity of 25 uF.

25 After 10 minutes of recovery period at room temperature,
fhe electroporated cells were cultured in the DMEM
(manufactured by GIBCO BRL) supplemented with 10% fetal
bovine serum under the condition of 37°C and 5% CO, for
three days.

" 30 2) Preparation of the panning dish

A panning dish coated with the mouse
anti-HM 1.24 antibody was prepared by the method of B.
Seed et al. (Proc. Natl. Acad. Sci. USA, 84, 3365-3369
(1987)). Thus, the mouse anti-HM 1.24 antibody was added

35 to 50 mM Tris-HCl, pH 9.5, to a concentration of 10
pg/ml. Three ml of the antibody solution thus prepared



-15 -10 -5 gct cac tcc cag gtg cag ctg
gtg cag tct ggg gct gag gtg aag aag 96 Ala His Ser G n VvVal dn Leu
Val Gdn Ser Ay Ala Qu Val Lys Lys -1 1 5

10 cct ggg gcc tca gtg aag gtt tcc tgc aag &R +ct gga tac acc ttc 144
Pro Gy Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe 15

20 25 act ccc tac tgg atg cag tgg gtg cga cag gcc cct gga
caa ggg ctt ¥&E HddeR gona thgsusketcudture pMte Aritld a @tm@ter(i:y &bn
Ay Leu 30 mm and incubat®d at room temperatuid for.2 hou éabeéf

gag tgg atg gga tct att ttt cct gga gat ggt "gat act agg tac ag u

Trp Met Ay Ser Washinmge thrgegtimes, wath AsplSTHE NeQl T!’wllSexOlSOand

55 block:.@@_; 3B ol w e POo? fe a&&r&ﬁaﬂq%gacg
Loo oo age 25,0 1Y 5, R, O dubls Wil mt T

Ser - Ser 65 o Nal;, p ates ?§e§c$°§c6hﬁaé°d-tlg>“§a{$
ctg agc agc ctgca@auh@t gag gac tf:g gc?: gta 336 Thr Ala Tyér3 Met A u Leu
Ser Ser Leu Arg Ser Ser, A a Va &8

90 tat tac tgt gcg aga gg‘élsttacéL FBBy kihramk ttt gac tac 384
Tyr Tyr Cys Ala Arg Ay Leu Arghar go@-w Ge)l 1By trifs fee Ab s Yder i bed

N XL W e e .

120 <21051b <21washédgonze2wibNAPBS]18onAetinfing &% wmvaq.ﬁ???oéﬂﬁﬂ?chai i
WeLeot e senuansecediag hrel SRRAENSBUTRRLA0 PN LA ARG chal
gtc ttc ttc ttgfgt—glgbpvg{la g@u:umcangglo 02% NaN;48oMet cmapeﬁltpaflibnTb}f Ar g

Val Phe Phe Leug a,Vahe Al e Yok § dded to t
-5 gct cac tcc cggug?g cagbct €l gﬂréag Tet 8967 9c8G85 6Pg gggpggalng

96 Ala His Ser G,Lathre@anedeasVabo@enaﬁdr J.ﬂcyabéltadGl latVadodnya:dmt.%ralturd

Cao aco % 95 ALOCEFS VASREE LaRnihg RA0ihes L0I30 85 ofls 900
Thr Phe 15 contalnLng 5% fetal bov1ne serum anQSOa@Q%cmeﬂgacplggmadg :
%?g bg? %ﬁg é?anfgwgﬁCr%f&v%?édé?foﬁgghgtEellsl%%uﬁgrt %AR' th an
dish using a solutlon containing 0.6% SDS and 10 mM EDTA.
' The recovered plasmid DNA was transduced
20 again to Escherichia coli DH5¢. After amplifying plasmid
DNA as above, it was recovered by the alkali method. The
recovered plasmid DNA was transfected into COS-7 cells by
the electroporation method and plasmid DNA recovered from
the bound cells as described above. The same procedure
25 was repeated one more time, and the recovered plasmid DNA
was digested with restriction enzymes EcoRI and NotI. As
a result, concentration of the insert with a size of
about 0.9 kbp was confirmed. Escherichia coli transduced
with part of the recovered plasmid DNA was inoculated to
‘30 the 2-YT agér plate containing 50 pug/ml of ampicillin.
After culturing overnight, plasmid DNA was recovered from .
single colony It was digested with restriction enzymes f
EcoRI and NotI and clone p3.19 having an insert of 0.9
kXbp was obtained.
35 The base sequence of this clone was
determined by reacting using'PRISM, Dye Terminater Cycle



30 35 40 ' 45 gag tgg
atg gga tct att ttt cct gga gat ggt gat act agg tac agt 240 Qu Trp Met
Gy Ser Ile Phe Pro Ay Asp Ay Asp Thr Arg Tyr Ser 50 55
60 cag aag ttc aag ggc aga gtc acc atg ace Q@@ gac acg tcc acg agc 288
G n Lys Phe Lys Ay Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser 65

70 75 aca gcc tac atg gag ctg-.agc agc ctg aga tct gag gac
acg gcc gtg 38eqgiilencAng Kt wmantHCMHresemyS@mrmau1Ammméky ddapAdinghr
Ala Val 80 c

gga tta cga cga SSgtSS 1P§§rtu§glto{1s attaChed toSé:z{l%Tlgl a%%é%ﬂ&%rggcal y
Leu Arg Arg Ay elsynwyABTymﬁneDﬂépSEgpegser (manufactured byo®erkin

105 tgg ggg caa @aAe?§C 2GHIbMiABCaBhiE Lequen?eland the base sequence
418 Trp Qv G n g&é Thr. Thr Val Thr Val Ser Ser 110 115

120 <210> 27 <21thsrged aseoshpMp ip18ER, £0f N0allO0Sequence <220> <223>

Nucl eoti de sequence codi ng for rashapsa bu&&alagtthHNbb1&@e@ﬁﬂd§ﬂhdeJﬁbaln
V regi on version

ctg gct .gta gt the Sﬁ‘tm‘?’ ad? >s§é“%t8 ga% tf%% i ‘%‘93%%%@%% S B3 Leo
Leu Ala Val Al a #ase Ehyertéd into the XbaI cledfage site of pUC19 v%ﬁgﬁﬁei
5T Y A0 B 1A Whpncpebite etttk

5 Esch@olghnaggglgcthatacgngaaag yhtist p&.atsgnda@@S@Gammwgga

: tac E‘,ﬁg t g ¢ 1f4sPpeefd zneég 2eEoNah 1YY §eyBkitel BhSok okxabé&ass%g%i yavr

cag tgg gtg cga Baghgréchia gohicBHS¢gg¢PBEBS- PUEQE)TthPhoth?rNﬁﬁpomed G n

Trp Val Arg @n fﬁ@tff@t§;¥fehﬂo§%Yeﬂ€H dAd Human-Technolo y,3igency

40 g.tgg atg gga tct att ttt cct adat g S act
agg tac agt Zﬁﬁd@fEr#gi ReicnFs apd Teehppiopye MLYI ngPﬁhAsg %P

Tyr Ser 5Q5 1-3, Tsukuba &bty, Ibalak:. prefectﬁQet;aGagag)thﬁdé%gt%C
Sg? %Lf ;;f ?L? %f%g%ébo hpY @E&réﬁﬁ gpgg234 ungerGEHeLﬁgogggég % gfytﬁgg
75 aca gtc tac abBgdgpesttDregtyapseet Japgaeset UnagagianedcBageatgt g 336
ggr Val Tyr Met ﬂb‘lhg%tf&ﬁ OROk&EEY A59 FELgbtyafsp Thr Ala Val 80
: Industrial Applicability
20 Since the chimeric anti-HM-1.24 antibody is composed
of the variable region of the mouse anti-HM 1.24 antibody
and the constant region of a human antibody, and the
reshaped human anti-HM 1.24 antibody is composed of the
complementarity determining region of the mouse anti-HM
25 1.24 antibody, the framework region of a human antibody,
and the constant region of a human antibody, it has a low
antigenicity against humans, and therefore, is expected
to be used as a medical composition, especially for
treatment of myeloma.



tat tac tgt gcg aga gga tta cga cga ggg ggg tac tac ttt gac tac 384 Tyr
Tyr Cys Ala Arg Gy Leu Arg Arg Ay Ay Tyr Tyr Phe Asp Tyr 95

100 105 tgg ggg caa ggg acc acg gtc acc gtc tcc tca g

418 Trp Ay A n @y Thr Thr Val Thr Val Ser 183 -110 : © 115
120 <210> 28 <21 1>418 <212> DNA <213> Artificial Sequence <220> <223>

Nucl eoti de sequence coding for reshaped human anti-HM 1. 24 anti body H chain
V region versi onReferenge £00the2@rgeagigms dgmadesd t gg agg gtc ttc ttc ttg
ctg gct gta gct 3 4 : Tr : Arg Val Phe Phe Leu
Leu Ala Val Al a %?l% %ﬂit;_e_r?gtlor}al ﬁe%tsr%%g'y _d%dl—@HrnEdD -5 gct
cac tcc cag gtg &a§letgthegNesdonad JggtdtntgaefytBiassienae and 96 Al a
H's Ser An Val ghfahefe¥hofogyFehgehby oF Priduédrilais deierde and

5 gcc'tca“gtg aag gtt tcc tgc aag gca tct gga

10 cct
tac acc tte 123013?89@9¥'Aﬁ§%§er Val Lys Val Ser Cys Lys Ala Ser Ay Tyr

Thr Phe 15 Address: HigadHi 1-Chome 1-3, Tsukuba Gt COBaGKOY atg
cag tgg gtg cga cagfgcg cct a_caa ggg ctt 192 Thr Pro Tyr Trp Met @ n
Trp Val .Arg A n BF&*BF6"EPy &PR3® y Leu 30 . 35

40 : 1. EscHérjabitggodigDHfe {pRSaBB-pUC1®Jt gga gat ggt gat

act agg tac agt 24 T t, eLol LePhe Pro Gy Asp Gy Asp Thr
Arg Tyr Ser 50 RC&gSlE’R NSSS%ﬁRﬁ Bp-4432 60 cag aag ttc aag

ggc aga gtl® acc atg abatgcafgdonabjonccOatgbegc5, 1888 A n Lys Phe Lys Ay

*Arg Val Thr Met fhrM§$§e£ﬁ8u§¥shgﬁfiagﬁaSﬁﬁ%§§4 70
75 aca gcc tac atg gag ctg agc agc ctg aga tct gag gac acg gcc gtg 336

Thr Ala Tyr Met Qu LBECSesigprNeep REBMSBP-BPE3Asp Thr Ala Val 80 .

85 D&Pct8F &8KatHbnYCHpRAYR 992 hbgscga cga ggg ggg tac
tac ttt gac tac 384 Tyr Tyr Oys. Al a Ar? GX feu ArgyArg Ay Ay Tyr Tyr
Phe ASp Tyr 95 3. Escherichia Cq_b.B DH5c pUC 9-RVHxr- gsgﬂég ggg caa ggg

acc acg gils acc gtc tX€cé$8i@n No.: FERM BP-5643 418 Trp Gy An Gy
Thr Thr Val Thr Val 120

er. Ser_110 ) . 11
<21 0529 <21 1>40 <2§’i>t%>|\% éﬁ%%ﬂ??fi%?ﬁ?s%ea%enégf’s

4. Escherichia coli DHS5a (pUC19-1.24H-gyl)
Accession No.: FERM BP-5644
Date of donation: August 29, 1996
20 5. Escherichia coli DH5a (pUC19-RVLa-AHM-gk)
Accession No.: FERM BP-5645
Date of donation: August 29, 1996
6. Escherichia coli DH5a (pUC19-1.24L-gk)
_ Accession No.: FERM BP-5646
{ 25 . . Date of donation: August 29, 1996
7. Escherichia coli DHS5a (pUC19-RVHS-AHM-gyl)
Accession No.: FERM BP-6127
Date of donation: September 29, 1997



<220> <221 > <222> <223> Pri nmer REPLACEMENT SHEET 129 <400>29 act agtcgac
atgaagttgc ctgttaggct gttggtgctg 40 <210>30 <211>39 <212> DNA <213>
Artificial Sequence <220> <221 > <222> <223> Priner <40036=actagicga _
at ggagwcag acacactcct gytatgggt 39 <210>3%F d881>40 <212> D'I‘EIASSHEETHASBEEN'=
<213>Artificial Sequence <220> <221 > <222> <223> Pri ner <4OOXEW%ﬁ¢gmtcgao
at gagtgtgc tcactcaggt cctggsgttg 40 130 <210>32 <211
<213>Artifici al Seayeasee la3LANI<221 > <222> <223> Prinmer <400>32 actagtcgac
at gaggrccc ctgctcagwt tyttggmmc ttg 43 <210>33

SEQ ID NO: 1

LENGTH: 394

TYPE: nucleic acid
TOPOLOGY: linear
"MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GGC TTC AAG ATG GAG TCA CAT TTT CTG GTC TTT GTA TTC GTG TTT - 48
Met Gly Phe Lys Met Glu Ser His Phe Leu Val Phe Val Phe Val Phe

-20 o -15 ' -10
CIC TGG TTG TCT GGT GTT GAC GGA GAC ATT GTG ATG ACC CAG TCT CAC 96

Leu Trp Leu Ser Gly Val Asp Gly Asp Ile Val Met Thr Gln Ser His
-5 -1 1 5
AAA TTC ATG TCC ACA TCA GTA GGA GAC AGG GTC AGC ATC ACC TGC AAG 144
Lys Phe Met Ser Thr Ser Val Gly Asp Arg Val Ser Ile Thr Cys Lys
10 15 20
GCC AGT CAG GAT GTG AAT ACT GCT GTA GCC TGG TAT CAA CAA AAA CCA 192
Ala Ser Gln Asp Val Asn Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro
25 30 - 35 40
GGA CAA TCG CCT AAA CTA CTIG ATT TAC TCG GCA TCC AAC CGG TAC ACT 240
Gly Gln Ser Pro Lys Leu Leu Ile Tyr Ser Ala Ser Asn Arg Tyr Thr
45 50 55
GGA GTC CCT GAT CGC ATC ACT GGC AGT GGA TCT GGG ACG GAT TTC ACT 288
Gly Val Pro Asp Arg Ile Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr
60 65 70
TTC ACC ATC AGC AGT GTG CAG GCG GAA GAC CTG GCA CTT TAT TAC TGT 336
Phe Thr Ile Ser Ser Val Gln Ala Glu Asp Leu Ala Leu Tyr Tyr Cys
75 80 85
CAG CAA CAT TAT AGT ACT CCA TTC ACG TTC GGC TCG GGG ACA AAG TTG 384
Gln Gln His Tyr Ser Thr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu

90 95 100 _
GAA ATA AAA°C | 394
Glu Ile Lys '
105
SEQ ID NO: 2 |
LENGTH: 418 .

as Been Replaced

"N



<211>40 <212> DNA <213> Artificial Sequence '<220> <221 > <222> <223> Priner
<400>33 actagtcgac atggatttwe aggtgcagat twtcagcttc 40 <210>34 <211>37
<212> DNA <213>Artificial Sequence REPLACEMENT SHEET] <27 >
<222> <223> Prinmer <400>34 actagtcgac atgagdiOcy ytgyts
37 <210>35 <211 >41 <212> DNA <213>Artificial Sequence [k
<223> Prinmer <400>35 actagtcgac atgggcw ca agat ggagtc acakmyycmg g

41 <210>36 <211T¥BE:<puplepmAaec2d3> Artificial Sequence <220> <221> <222>

<223> Primer 148800692 1408336
' MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAA TGT AAC TGG ATA CTT CCT TTT ATT CTG TCA GTA ACT TCA GGT 48
Met Glu Cys Asn Trp Ile Leu Pro Phe Ile Leu Ser Val Thr Ser Gly
-15 -10 -5
GCC TAC TCA CAG GTT CAA CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA 96
Ala Tyr Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Arg
-1 1 5 10

CCT GGG GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT 144
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe

15 20 25
ACT CCC TAC TGG ATG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG 192
Thr Pro Tyr Trp Met Glﬁ Trp Val Lys Gln Arg Pro Gly Gln Gly Leu

30 35 40 . 45
GAA TGG ATT GGG TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 240
Glu Trp Ile Gly Ser Ile Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser
50 55 60
CAG AAG TTC AAG GGC AAG GCC ACA TTG ACT. GCA GAT AAA TCC TCC AGT 288
Gln Lys Phe Lys Gly Lys Ala Thr teu'Thr Ala Asp Lys Ser Ser Ser
65 70 75
ACA GCC TAC ATG CAA CTC AGC ATC TTG GCA TTT GAG GAC TCT GCG GTC 336
Thr Ala Tyr Met Gln Leu Ser Ile Leu Ala Phe Glu Asp Ser Ala Val
_ 80 85 90

TAT TAC TGT GCA AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr

95 100 105
TGG GGC CAA GGC ACC ACT CTC ACA GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
110 115 120
SEQ ID NO: 3
'LENGTH: 11
TYPE: amino acid
TOPOLOGY: linear
MOLECULAR TYPE: peptide
SEQUENCE DESCRIPTION:

Sheet Has Been Replaced
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act agt cgac at gt ggggay ctktttycnn1titttcaatt g
<211>35 <212> DNA <213>Artificial Sequence <220> <221 >
<400> 37 actagtcgac atggtrtccw casctcagtt ccttg 35 <210

DNA <213> Artificial Sequence <220> <221> <PP@><223> P

|_rer

41 <210>37
22>—&22$zi%1ner
EHKQSHEEBHASZ$ZR

_BEBDAGED

actagtcgac atgtatatat gtttgttgtc tatttct

ST

L.L

o

<211>38 133 <212> DNA <213>Artificial Sequence <220> <221 > <222> <223>

Primer <400>39 last&kpt gndlatdaradiat dsncychéagial ftacttcc

38 <210>40 <211>27 <212> DNA <213>Artificial Sgquence <220> <221> <222>
<223> Prinmer <400>40 ggatcccggg t ggat ggt gg gaagatg 27 <210>41 <211>25

SEQ ID NO:

LENGTH: 7

TYPE: amino acid

TOPOLOGY: linear

MOLECULAR TYPE: peptide

SEQUENCE DESCRIPTION:

Ser Ala Ser Asn Arg Tyf Thr
_ 5

SEQ ID NO: 5

LENGTH: 9

TYPE: amino acid

TOPOLOGY: linear

MOLECULAR TYPE: peptide

SEQUENCE DESCRIPTION:
.Gln Gln His Tyr Ser Thr Pro Phe Thr

5

SEQ ID NO: 6

LENGTH: 5

TYPE: amino acid

TOPOLOGY: linear

MOLECULAR TYPE: peptide

SEQUENCE DESCRIPTION:
£ Pro Tyr Trp Met Gln

5

SEQ ID NO: 7

LENGTH: 16 ,

TYPE: amino acid

TOPOLOGY: linear

MOLECULAR TYPE: peptide

SEQUENCE DESCRIPTION:

Ser Ile Phe Gly Asp Gly Asp Thr.Arg Tyr Ser Gln Lys Phe Lys Gly

5 10

SEQ ID NO: 8

15

LENGTH: 11
TYPE: amino acid

il

Ml
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<212> DNA <213> Artificial Sequence <220> = 134 <221> <222> <223> Priner
<400> 41 tagagtcacc gaggagccag ttgta 25 <210>42 <211 >26 <212> DNA
<213>Artificial Sequence <220> <221> <222> <223> Prinmer <400> 42 ggatcccggg
agt ggat aga ccgatg 26 <210>43 <211>34 <212> DRAR <213>Artifi ci al Sequence
<220> <221 > <222> <223> Pri nmer REPLACEMENT SHEET 13 23
caccatgggc ttcaagatgg agtc 34 <210>44 <211>34 <212> DNA

Sequence <220> ¥PPOLOGY¥22}imeas> Primer <400>44 "

'MOLECULAR TYPE: peptide

SEQUENCE DESCRIPTION:

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
5 10

SEQ ID NO: 9

LENGTH: 379

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GGA TGG AGC TGT ATC ATC CTC TCC TTG GTA GCA ACA GCT ACA GGT 48
Met Gly Trp Ser Cys Ile Ile Leu Ser Leu Val Ala Thr Ala Thr Gly
-15 -10 ' -5
GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC CTG AGC GCC 96
Val His Ser Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
11 5 10 |

AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AAG GCT AGT CAG GAT GTG 144
Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val
15 20 : 25

AAT ACT GCT GTA GCC TGG TAC CAG CAG AAG CCA GGA AAG GCT CCA AAG 192
Asn Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys

30 : 35 40 ' 45
CTG CTG ATC TAC TCG GCA TCC AAC CGG TAC ACT GGT GIG CCA AGC AGA 240
Leu Leu Ile Tyr Ser Ala Ser Asn Arg Tyr Thr Gly Val Pro Ser Arg

50 55 60
TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC 288
Phe Ser Gly Ser Gly'Ser Gly Thf Asp Phe Thr Phe Thr Ile Ser Ser
65 70 75
CTC CAG CCA GAG GAC ATC GCT ACC TAC TAC TGC CAG CAA CAT TAT AGT 336
Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln His Tyr Ser
80 85 . 90 _
ACT CCA TTC ACG 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
95 100 105

SEQ ID NO: 10
LENGTH: 379

———
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gataagcttc caccatggaa tgtaactgga tact 34 <210> 45 <211>34 <212> DNA
Sequence <220> <221> <222> <223> Pri ner

<213>Artificial
ctcacgtttt atttccaact ttgt 34
Artificial

Sequence <220> <221 > <222> <223> Priner

<210>48 <211>26 T¥PEs> nyRAeic REPAACEMENT SHEET 4

Sequence

TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:
ATG GGA TGG AGC TGT ATC ATC
Gly Trp Ser Cys Ile Ile
-15
GAC ATC CAG ATG
Ile Gln Met

Met

GTC CAC
Val

TCC
His Ser Asp
-1 1
AGC GTG GGT GAC AGA GTG ACC
Ser Val Gly Asp Arg Val Thr
15 20
AAT ACT GCT GTA GCC TGG TAC
Asn Thr Ala Val Ala
30 35
CTG CTG ATC TAC TCG GCA TCC
Ile Ser Ala
50
GGT AGC GGT AGT
Gly Ser Gly
65
CCA GAG
Glu Asp

Trp Tyr

Leu Leu Tyr Ser
GGT

Gly

TTC AGC

Phe Ser Ser
GAC ATC GCT

Ile Ala

CTC CAG

Gln Pro
80

TTC ACG TTC GGC CAA

Pro Phe Thr Phe Gly Gln
95 © 100
SEQ ID NO: 11

LENGTH: 418

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR ‘TYPE: cDNA

SEQUENCE DESCRIPTION:

Leu

ACT
Thr

CCA

CTC

Leu

ACC
Thr

ATC
Ile

CAG
Gln

AAC

Asn

ACC
Thr

ACC
Thr

85
GGG
Gly

TCC

Ser

CAG
Gln

ACC
Thr

CAG
Gln

CGG
Arg

GAC
Asp

70
TAC
Tyr

ACC
Thr

136 <210>46 <211>34 <;
Sequence <220> <221> <222> <223> 1@8 mer <40

ctcactgag gagactgtga gagt 34 <210> 47 <211> 18 <212> DH
<400>47 cagac == S
137 <213>Artificial

TTG GTA
Leu Val
-10
AGC CCA
Ser Pro
TGT AAG
Cys Lys
AAG CCA
Pro
40
TAC ACT
Thr

Lys

Tyr
55
fAC ACC
Tyr Thr
TAC TGC
Tyr Cys

AAG GTG
Lys Val

4

GCA
Ala

AGC

Ser

GCT
Ala

25
GGA
Gly

GGT
Gly

TTC
Phe

CAG
Gln

GAA
Glu
105

<400>45 ggcggat cca
) <213>

A Y e it

SeteliT

ACA GGT 48
Thr Gly

ACA GCT
Thr Ala

CTG AGC GCC 96
Ser Ala

AGC
Ser Leu
10
AGT

CAG GAT 144

Gln Asp

GTG

Ser Val

AAG GCT CCA AAG 192

Ala Pro Lys
' 45

CCA AGC AGA

Lys
GTG 240

Val Pro Ser Arg

60

ACC ATC AGC AGC

Thr Ile
75

CAT

288
Ser Ser

CAA TAT AGT 336
Gln

90
ATC

Ile

His Tyr Ser
379

Lys

ATG GAC 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

-15

-10

—_—
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<220> <221 > <222> <223> Priner

<210>49 <21 1>48 <212> DNA <213> Artifici al

<400>48 gaattcggat ccactcacgt ttgatt 26

<223> Priner <400>49 agtcaggatg tgaatactgc tgtagcctgg
48 <210>50 <21 1 >39 <212> DNA <213> Artitigpsl -Seque

138 <222> <223> Priner

39 <210>51 <211>45 <212> DNA <213>Artifici al
<223> Priner <48RX>84C JR&COAR GTG @YEaCT 6FE tCAGQEET (CEGJECTc G&G FTacAr A48t g 496

<210>52 <211>4752 425 dMN e ¥37 Mhlidd vhlcIRCEeRE A220Tu ¥a2ltys Lys

cCcT

Pro

ACT
Thr

30
GAG
Glu

CAG
Gln

ACA
. Thr

TAT
Tyr

TGG
Trp
110

SEQ ID NO:

GGG
Gly

15
CcccC

Pro

TGG
Trp

AAG
Lys

GTC
Val

TAC
Tfr

95
GGG
Gly

-1
GCC
Ala

TAC
Tyr

ATG
Met

TTC
Phe

TAC
Tyr

80
TGT
Cys

Gln

1
TCA

Ser

TGG
Trp

GGA
Gly

AAG
Lys

65
ATG
Met

GCG
Ala

GGG
Gly

12

LENGTH: 418"
TYPE: nucleic acid

TOPOLOGY: linear

GTG
Val

ATG
Met

TCT
Ser

50
GGC
Gly

GAG
Glu

AGA
Arg

ACC
Thr

MOLECULAR TYPE:

SEQUENCE DESCRIPTION:
ATG GAC TGG ACC

Met Asp Trp Thr

GCT CAC TCC CAG
Ala His Ser Gln

-1

1

AAG
Lys

CAG
Gln

35
ATT
Ile

AGA
Arg

CTG

Leu

GGA
Gly

ACG
Thr
115

GTT
Val

5
TCC

Ser

20 -

TGG
Trp

TTT
Phe

GTC
Val

AGC

Ser

TTA
Leu
100
GTC
Val

CDNA

TGG AGG GTC

Trp Arg Val

-15

GTG CAG CTG
Val Gln Leu

GTG
Val

CCT

Pro

ACC
Thr

AGC
Ser

85
CGA
Arg

ACC
Thr

TTC
Phe

GTG
Val

TGC
Cys

CGA
Arg

GGA
Gly

ATG
Met

70
CTG

Leu

ceA
Arg

GTC
Val

TTC
Phe

CAG
Gln

AAG
Lys

CAG
Gln

GAT
Asp

55
ACC
Thr

AGA
Arg

GGG
Gly

TCC

Ser

TTG
Leu
-10
TCT

Ser

<400> 50 gcatccaacc ggtacactgg
Sequence <220> <221>

€

Sequence <220> <221 > <222>

10

GCA TCT GGA

Ala

GCC

Ala

40
GGT
Gly

GCA

_Ala

TCT

Ser

GGG
Gly

TCA
Ser

120

CTG

Leu

GGG
Gly

This Sheet Has B

LT

Ser
25
CCT

Pro

GAT
Asp

GAC
Asp

GAG
Glu

TAC
Tyr
105

GCT
Ala

GCT
Ala

Gly

GGA
Gly

ACT
Thr

ACG
Thr

GAC
Asp

90
TAC
Tyr

GTA
Val

GAG
Glu
10

TAC
Tyr

CAA
Gln

AGG
Arg

TCC
Ser

75
ACG
Thr

TTT
Phe

GCT
Ala

GTG
Val

ACC
Thr

GGG
Gly

TAC
Tyr

60
ACG
Thr

GCC
Ala

GAC
Asp

61071

Pro

AAG
Lys

TTC
Phe

CTT
Leu

45
AGT

Ser

AGC

Ser

GTG
Val

TAC
Tyr

GGT
Gly

AAG
Lys

Replaced

|

144

. 192

240

288

336

384

418

48
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<222> <223> Priner REPLACEMENT SHEET 139 <400>52 gcagtattca cat cct gact

ggccttacag gtgatggtca ctctgtc 47 <210> 5

<213>Artificial Sequence <220> <221> <222> <223> Prlnanﬁ@ﬂgﬁﬁﬁ- %%gg 0t
accggttgga tgccgagtag at cagcag - 110 - §A§§§ /
<212> DNA <213>Artificial Sequence <220> <221> <222> -
gtgaatggag tactataatg ttgctggcag tagtaggtag c 41 <210>

55 <211>31  140T <GSE2SCOHURA STEIBAGGET (TGS F6C BAGUEGHe CR JGRB>TAQ ACCSTRE 205144
<223> Priner <4QQ355,08iAGegaGh BFAYEL I SACCPAIGA0RANGCE cl) F7 BR20prP 11 >31

<212> DNA <213>Art|f|C|aI Sequence <2 95

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 B 45
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

50 55 60

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288

Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Thr Ser
65 70 75
ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glg Asp Thr Ala Val
80 - 85 90

TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

110 115 | 120

SEQ ID NO: 13

LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAC 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
-15 T -10 -5
GCT CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG GTG AAG AAG 96
Ala His Ser GIln 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 TTIC 144
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25

TthhaﬁIﬁm
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<221 > <222> <223> Pri mer

<400>56 ggtgaaggtg tagtcggtac

<210> 57 <211> 144 <212> DNA <213>Artifici al

<222> <223> DNA fragnent for construction of Hchain Vr
atgccttgca ggaaaccttc actgaggccc caggcttctt 1dacet cagec ¢
ccagctgcac ctgggagtga gcacctggag ctacagccag caagaagaag accctccagg 120

t ccagt ccat ggtgg%?%ct tatc

-<210>58 <211> 1

Sequence

eeget-—a 31

i on ﬂE@QA@ED

TS SALET FAR JB?:E-;{

144

8§ JACDRRE £7¢ LACATEG GTE A 886 RERCECTLESHCAH46. CTP 22> 192

<223> DNA fragnemd pkerryconss MeetdranTef vl chdl 81y A100p a0 c1¢hn 68y tLeagt gaagg
tttcctgcaa ggcatctgga tacaccttca ctccctactg gat gcaqgt gg

cccct ggaca agggc

V regi on <400>5

gtgctcgtgg

60"
CAG AAG

Gln Lys

ACA GTC
Thr Val

TAT TAC
Tyr Tyr
a5
TGG GGG
Trp Gly
110
SEQ ID

LENGTH:

TYPE:

TOPOLOGY: linear

TTC
Phe

TAC
Tyr

80
TGT
Cys

CAA
Gln

NO:
418
nucleic acid

%LaradEs g

AAG
Lys

65
ATG
Met

GCG
Ala

GGG
Gly

14

gag tggatgggat

<22
SF

GAG
Glu

AGA
Arg

ACC
Thr

MOLECULAR TYPE:

SEQUENCE DESCRIPTION:
ATG GAC TGG ACC TGG AGG GTC

Hecths:

GGC AGA GTC
Gly Arg Val

CTG

Leu

GGA
Gly

ACG
Thr
115

AGC

Ser

TTA
Leu
100
GTC
Val

CcDNA

Met Asp Trp Thr Trp Arg Val

GCT CAC
Ala His

CCT GGG

Pro Gly

15

ACT CCC

Thr Pro
30

TCC
Ser

-1
GCC
Ala

TAC
Tyr

CAG
Gln

TCA

Ser

TGG
Trp

-15

GTG CAG CTG

Val

GTG
Val

ATG
Met

Gln

AAG
Lys

CAG
Gln
35

Leu

GTT
Val

20
TGG
Trp

fra
Pﬁg
ACT
Thr

AGC
Ser

85
CGA
Arg

ACC
Thr

TTC
Phe

GTG
Val

TCC

Ser

GTG
Val

tbedt

ATG
Met

70
CTG

Leu

CGA
Arg

GTC
Val

TTC
Phe

CAG
Gln

IGC
Cys

CGA
Arg

AcC
Thr

AGA
Arg

GGG
Gly

TCC

Ser

TTG
Leu
-10
TCT

Ser

AAG
Lys

CAG
Gln

¥ratttttcc tggag

qgi?

GCA
Ala

TCT

Ser

GGG
Gly

TCA

Ser

120

CTG

Leu

GGG
Gly

GCA
Ala

GCC
Ala
40

GAC
Asp

GAG
Glu

TAC
Tyr
10s

GCT
Ala

GCT
Ala

TCT
Ser

25
CCT

Pro

60 gtgcgacagg
ggt 120 gat act adot

130 <210>59 <21d4sc T8¢ AI21CcA DBA A1218PT /éctrldcacca'r c:’s‘eqclem&er KR0PACABE>
REPLACENMENT SHEET %42 <%28f

240
uctio of H chain
géﬁt%fgc Sﬁact

AAG TCC ACG AGC 288

Lys Ser Thr Ser
75

GAC ACG GCC GTG 336

Asp Thr Ala Val
90

TAC TTT GAC TAC 384
Tyr Phe Asp Tyr

418

GTA GCT CCA GGT 48
Val Ala Pro Gly

-5 .

GAG GTG AAG AAG 96

Glu Val Lys Lys
10

GGA TAC ACC TTC 144

Gly Tyr Thr Phe '

GGA CAA GGG CTT 192
Gly Gln Gly Leu
45
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acgtgtctgc ggtcatggtg actctgccct tgaacttctg actgtaccta gitakes
ctccaggaaa a 131 <210>60 <211>119 <212> DNA <213>Artific
<221> <222> <223> DNA fragnment for construction of H chgfn V
60 gagat ctgag gacacggccg tgtattactg tgcgagadd® t+t acgacgag= .
ctttgactac tgggggcaag ggaccacggt caccgtctcc tcaggtgagt ggatccgac 119
<210>61 <211 >25 <212> DNA <213> Artificial Sequence <220> <221> <222>
<223> Primer . SHEEPCRAAGERRA SGERNTTIIET LEF05E% FAT fCTaBY AT AR ALGRET t g4l

25 <210> 62 <21¢1eA7pWek2e1PNAr <RL3PhAHrof 6151 Akp IFULHS ThE Tge%ie% <222>
<223> Prinmer <400> 62 gtcggatgga ctcacctgag gagac 25 <210> 6 11>26 <212>
DNA <213>Artificial Sequence 20> <221> <222>°%223> Pri mer

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC AAG TCC ACG AGC 288

Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Lys Ser Thr Ser
65 70 75
ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Val 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

110 115 120

SEQ ID NO: 15

LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA GCT CCA GGT 48
Met Asp Trp Thr Trﬁ Arg Val Phe Phe Leu Leu Ala Val Ala Pro Gly
-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 1l 5 10

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA fCT GGA TAC ACC TTC 144
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
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

50 55 60

—
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<400> 63 aagttcaagg gcaaagtcac catgac 26 144 <210> 64 <211>26 <212> DNA
<213> Artificial Sequence <220> <221 > <222> <223> Pri _

gtcatggtga ctttgccctt gaactt 26 <210>65 <211>26 <212>
Sequence <220> <221 > <222> <223> Primer <4DD365 at gac : :
gagcac 26 <210> 66 <211 >26 <212> DNA 145 <213> Artifici al Sequence

<220> <221 > <222> <223> Primer <400> 66 g ctc Eg actt gc(&gtcat 26
$2105 67 <211>4ChAD TTONACIAB SRAG BTG TOARTORER LEo0SF acE “2ss

Gln Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Ser
65 70 75
ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Val 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gl& Gly Tyr Tyr Phe Asp Tyr
95 | 100 105

TGG GGG CAA GGG ACC ACG GTIC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

110 115 120

SEQ ID NO: 16

LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAC 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

| -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
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
5 . 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
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 Tpr Arg Tyr Ser o

50 55 60
CAG AAG TTC AAG GGC AGA GCC ACC CTG ACT GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Arg Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser
65 70 75

This Sheet Has Been R
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<221 > <222> <223> Primer <400> 67 aagttcaagg gcaaagtcac catgaccgcaﬁ o
gacaagt cca cgagcac 46 <210> 68 <211>47 <212> Artificia

Sequence <220> <221 > REPLACEMENT SHEET 146 <222> <2U3pHErdHRiT 15 QEE !
gtgctcgtgg acttgtctgc ggtcatggtg actttgccet lgaactt : REPLACGED < l
69 <211>38 <212> DNA <213>Artificial Sequence <220> <22&==222 22 —

Primer <4003 69 aa ttcaagg cagigscac cct gaccgca gacacgtc
38 <210> 70 <21&%%§C<'1’2\92 T‘%ﬁA B349G ACE | HCACAIETePh CAP APS GOD £IG<22236

<223> Priner <490>40a 0860k 614 mq*s&agggtmgﬁ}%tmcmd hWggadll A1 val,
38 REPLACEMENT SHEET 147 <210> 71 <211> 18 <212> DNA <213>Artificial

Sequence 90
TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
a5 100 105 .
TéG GGG CAA GGG ACC ACG GTC ACC GTIC TCC TCA G . 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
110 115 120

SEQ ID NO: 17

LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAC 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
-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
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 CGC CCT GGA CAA GGG CTT 192
Thr Pro Tyr Trp Met Gln Trp Val Arg Gln Arg Pro Gly Gln Gly Leu |
30 . 35 40 45
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
50 55 60
CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC ~ 288
Gln Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser '
" 65 70 ' 75
ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Val Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
80 85 20
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<220> <221 > <222> <223> Prinmer <400>71 cagacagtgg ttcaaagt 18 <210> 72
<211> 17 <212> DNA <213>Artificial Sequence <220> <221 > <222> <223> Prlner
<400> 72 gccccaaagc caaggtc 17 <210> 73 <211>23 <212> - ' s
Sequence REPLACEMENT SHEET 148 <220> <2211% <222>

atttttcctg gagatggtga tac 23 <210> 74 <211 >23 <212> [DNA . [
Sequence <220> <221> <222> <223> Priner <400> 74 gtatcaccat . ctccaggadaft t

23 <210> 75 <21W834T4C ISTOCCOHABA SEAITIY CLA| CGAAFCEETGeTAG TAC TTT GAC TAC 384
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105
- TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
110 115 120

SEQ ID NO: 18

LENGTH: 418 _
TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAC 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

-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
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
GAG TGG ATG GGA TCT ATT TfT 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

50 55 60
CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser
65 70 .75
ACA GCC TAC ATG GAG CTG 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105
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<220> <223> Nucl eoti de sequence coding for reshaped human anti-HM 1. 24
anti body H chain V region (nouse-human hybri d) REPL
<400> 75 atg gaa tgt aac tgg ata ctt cct ttt att ctg t
48 Met Qu Cys Asn Trp Ile Leu Pro Phe Il e.Lpyg Ser Val
-10 -5 gcc tac tca cag gtt caa ctc cdg= t
gag ctg gca aga 96 Ala Tyr Ser G n Val dn Leu An Gln Ser Gly Ala
GJu Leu Al a Arg TG GGG CAA GGG ACC ACG GTCSACC GTC TCC TCA G 10 cct ggg gctsis

tca gtg aag ttg fpCel081RdyOf: bt W3 t 144 Pro Ay Aa ser
Val Lys Leu Ser Ms fl_yg/s Al aySerr €] 3?1‘%%%%1' gér 20
25 act ccc tac td8 atg cag tgg gt¥ aaa cag agg cci2qga cag ggt ctg 192

Thr Pro Tyr Trp deR} IngOTrQ_QVaI Lys Gn Arg Pro Ay An @y Leu 30
35 45 gaa tgg att ggg tct att ttt

cct gga gat ggt I&ﬁGTé’ct 44y tac agt 240 Au Trp Ile Ay Ser Ile Phe Pro
Ay Asp Ay ASDT-’Q*FE'A&Q!CMLCS@CJ.@ 55

60 cag aag ttc %'é% tc acc atg acc gca gac acg tcc acg agc 288
G n Lys Phe Lys 3?9&56( Met Thr Ala Asp Thr Ser Thr Ser 65

70 : MOLECUmRaQHPMCcm atg gag ctg agc agc ctg aga tct gag gac

acg gcc gtg G u Leu Ser Ser Leu Arg Ser G u Asp Thr
Al a val 80 é%guwc %%S%g%b 90 tat tac tgt gcg aga
gga tta cga cgal@gFA§gtFa ABCTEE 44Q GRATTTCATIC TTGIGTHCT BYA @sc@A &HCAr g Gy

“Leu Arg Arg dyud YaspYfrpl ¥hr mﬁ ﬁ%pVIYrPhQSPhe Leu Leu Ala Val Alh 91:0 Gly
105 tgg ggg caa ggg acc acg gtc acc gtc tcc tca g
418 Trp Ay @n Ay Thr Thr V&P Thr Val Ser Sei®110 -5 115

120 <210> 76 <2gci c;;éﬁ:cﬁéﬂ.@MMﬁ@i@%r&%Ad Tt %scs@ﬂU%ﬂé%ﬁZZﬁc’ 66823>

Nucl eot i de sequgﬁqﬁjI codi ng for reshaped human anti - ) ant1 bo H cha| n
V regi on (human®hb{d& fpPid)al Gli‘Sbe‘kXGéﬁlT‘Gsa’E gflga%lat Qéué@é kYR Latgg gtc

ttc ttc ttg ctg gct gtaigcticca ggt 5 48 10

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144

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
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

50 - 55 60

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288

Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser '
65 70 75
ACA GCC TAC ATG GAG CTG AGC AGC CTG GCA TTT GAG GAC ACG GCC GTG 336
Thr Ala Tyr Met Glu Leu.Ser Ser Leu Ala Phe 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr .
95 . 100 105

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
110 115 120

SEQ ID NO: 20

This Sheet Has Been Replaced
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Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Al
0 -5 gct cac tcc cag gtg cag ctg gt

gag gt g aag aag 96 Ala H's Ser Adn Val dn Leu

A u. vVal Lys Lys -1 1 5 - 117 -~ == g6-.QCC M
tca gtg aag gtt tcc tgc aag gca tct gga tac acc ttc 144 Pro Ay Al a Ser
Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe 15 20

25 act ccc tac L@@Gﬁﬂg €38 tgg gtg cga cag gcc cct gga caa ggg ctt 192

Thr Pro Tyr Trppdeg . chfépcVaél&rg Gn Ala Pro Gy Adn Gy Leu 30
35 45 gag tgg atg gga tct att ttt

cct gga gat ggtT%%?L%§¥ abb"eaE agt 240 Au Trp Met Gy Ser Ile Phe Pro
Ay Asp Gy AspudbECULAR TrYPSercHia 55

60 cag aag ttc ttg act gca gat aaa tcc tcc agt 288
G n Lys Phe Lys%%gg‘ﬁ?ﬁ *Thr Ala Asp Lys Ser Ser Ser 65
70 ATG GAC TSGoARE BeC AGACCTL §TC AICCTIS §0€ GUICGTA @cgc@c& 66T gag 4mc

tct gcg gtc 6 e, Al n p Ser
Ao o 3 10 I T hr ¥g%'X‘%§ 1N ph€ Ynztled '1,858\91! @i]ta Sé@saga
gga tta cga cga ggg ggg tac tht ttt gac tac -10384 Tyr Tyr Q/s -A‘zl a Arg Ay

Leu Arg Arg G yodd ¥adtc ToWe ERE cAE Tl ErdTac et 666 GO GAG ctéUhc asc - 96
105 tgg ggc caa ggc acc act ctc aca gtc tcc tca

418 Trp Ay d rila YistRer §Hn Vel Ciarleyalalk&ln Sigr ﬂn Ala Glu Val Lys Lys 115
120 <210> 77 <21 1 >38_.g213> DNA <213> Atificial Sequengﬁ <220> <221>

<222> <223> Priner REPLACEMENT SHEET 151 <400> 77 cég tc gc ccacctctga
aggtt ccaga atc a%GG GCC TCA GTG AAG GTT TCC TGC AAG_§G4)JCF 5TQC‘212>1%\|A

<213> Artifici @droSeruans cses2@4> L2 At s& 2ys 1A3R1PISedeCly 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
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
50 55. ' 60
CAG AAG TTC AAG GGC AAA GCC ACC CTG ACT GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser
65 70 75
ACA GCC TAC ATG GAG CTG 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105
TGG GGG CAA GGG ACC ACG GTC ACC GTIC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser -
110 115 120
SEQ ID NO:" 21
LENGTH: 418
TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA

—
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<400> 78 gcagacacgt cctcgagcac agcctacatg gagct 35 <21 (
DNA <213>Artificial Sequence <220> <221> <222> <223> Pr
agctccat gt aggctgtgct cgaggacgtg tctgc 35 <21 0>80
<211 >26 <212> DNA <213>Artificial Sequentell®20> <221 thec22?
<400>80 tgggtgcgac agcgccctgg acaagg 26 <210>81 <211>26 <212> DNA
Artificial Sequence ééo> %fé%i% bi22> <223> Prinmer <400>81 ccttgtccag
ggcgct gt cg caccid 41 <212> DNA <213> Artificial Sequence

79 <21 1>35 <212>

153 ATG GAC 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
-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
Pro Gly Ala Sef 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
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

50 55 60
CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser
65 70 75
ACA GCC TAC ATG CAG CTG AGC AGC CTA AGA TCT GAG GAC ACG GCC GTG 336
Thr Ala Tyr Met Gln 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr

) 95 100 105
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

110 115 120

SEQ ID NO: 22
LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: lineaxr
MOLECULAR TYPE: cDNA

SEQUENCE DESCRIPTION:
ATG GAC 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
-15 -10 -5
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<220> <221> <222>.<223> Priner <400> 82 tacatggagc tgagcagcct ggcatttgag

gacacggccg t 41 <210>83 <211>41 <21
Sequence <220> <221> <222> <223> Prinmer <400>83 acgg
caggctgctc agctccatgt a 11 1P10>84

<213>Artificial Sequence <220> <221> <222> <223> Pri (€

aagtt caagg gcaa 2 2 zcPWAG <3 rti.fici
Sequence <220> ggﬁ%ﬁg < Zg&£§§§§i ??€§?6<é%%§§§ﬁ§%%§%gg€8g ct??égg%tt @E
gaactt 26 <210>8ba di$15e281lx¥a2>CIDNDew VB3 >Cly Spf | Gliyahl Séduecfrlely92@s <221 >

<222> 11 5 10
CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA TAC ACC TTC 144
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
GAG TGG ATG GGA TCT ATT TTT CCT GGA GAT GGT GAT ACT AGG TAC AGT 250
Glu Trp Met Gly Ser Ile Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser
50 55 60
CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser
65 70 75
ACA GCC TAC ATG CAG CTG AGC ATC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Ala Tyr Met Gln Leu Ser Ile 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
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly.Gly Tyr Tyr Phe Asp Tyr
95 100 105

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Tﬁr Thr Val Thr Val Ser Ser

110 115 120

SEQ ID NO: 23

LENGTH: 418

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: cDNA

SEQUENCE DESCRIPTION:

ATG GAC 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

-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
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<223> Prinmer <400>86 gcctacatgc agctgagcag cct 23
<212> DNA <213>Artificial Sequence <220> <221 > <222> <2
aggctgctca gctgcatgta ggc 23 <21 0>88 <211 >38 <212> D

Sequence <220> <221> <222> <223> Pri ner <40é;§8‘gcctacat
cctgagat ct gaggacac

gat ot cagua oot KaDeFg ekt BhAR Rt GE 56 151 58° 65 B Seb MThee BT e

Artificial Sequerc&lyx22@>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
Thr Pro Tyr Trp Met Gln Trp Val Arg Gln Ala Pro Gly
30 35 ' 40
GAG TGG ATG GGA TCT ATT TTIT CCT GGA GAT GGT GAT ACT
Glu Trp Met Gly Ser Ile Phe Pro Gly Asp Gly Asp Thr
50 55
CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG
Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr
65 | 70
ACA GCC TAC ATG CAG CTG AGC ATC CTG AGA TCT GAG GAC
Thr Ala-Tyr Met Gln Leu Ser Ile Leu Arg Ser Glu Asp
8o - 85 ' 90
TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr
95 , " 100 105
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G
Trp Gly Gln Gly Thr Thr Val Thr Val Ser.Ser
110 115 | 120

SEQ ID NO: 24
LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA

SEQUENCE DESCRIPTION:
ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT GTA

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val
-15 -10

GET CAC TCC CAG GTG CAG CTG GTG CAG TCT GGG GCT GAG
_Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu
-1 1 5 10

CCT GGG GCC TCA GTG AAG GTT TCC TGC AAG GCA TCT GGA
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly

15 : 20 25

-

CAA
Gln

AGG
Arg

TCC
Ser

75
TCG

Ser

TTT
Phe

GCT
Ala

GTG
Val

TAC
Tyr

GGG
Gly

TAC
Tyr

60
TCG

Ser

GCC
Ala

GAC
Asp

cca

Pro

AAG
Lys

ACC
Thr

—

CTT
Leu

45
AGT

Ser

AGC

Ser

GTG
Val

TAC
Tyr

GGT
Gly

AAG
Lys

TTC
Phe

192

240

288

336

384

418

48

26

144
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<221 > <222> <223> Prinmer <400>90 gcctacatgc agctgagcat__cctgagat ct

gaggactcgg ccgtgtatta 50 <210>91 <211 >50 <212> DNA <2{f
157 <223> Pri ner

Sequence <220> <221 > <222>

<400>9

cctcagatct caggatgctc agctgcatgt aggctgtget 180 «210>92

e

<213> Artificial Sequence <220> <221 > <222> <223> Pri ner <400>92

&lei ;
AS BEEN

gagctgagca tcctgagatc 20 <210> 93 <211>26 <212> DNA <213> Artifici al

Sequence <220>

gat ct cagga t gct emgeke Wat gimmMeb cidlPAP4al Arg Gln Ala Pro Gly Gln Gly Leu

30 35
GAG TGG ATG GGA TCT ATT TTT
Glu Trp Met Gly Ser Ile Phe
50
CAG AAG TTC AAG GGC AAA GTC
Gln Lys Phe Lys Gly Lys Val
65
ACA GCC TAC ATG GAG CTG AGC
Thr Ala Tyr Met Glu Leu Ser
80
TAT TAC TGT GCG AGA GGA TTA
Tyr Tyr Cys Ala Arg Gly Leu
95 100
TGG GGG CAA GGG ACC ACG GTC
Trp Gly Gln Gly Thr Thr Val
110 115

SEQ ID NO: 25
LENGTH: 418
TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:
ATG GAC TGG ACC TGG AGG GTC
Met Asp Trp Thr Trp Arg Val
-15
GCT CAC TCC CAG GTG CAG CTG
Ala His Ser Gln Val Gln Leu
-1 1
CCT GGG GCC TCA QTG AAG GTT
Pro Gly Ala Ser Val Lys Val
15 : 20
ACT CCC TAC TGG ATG CAG TGG

Thr Pro Tyr Trp Met Gln Trp

30 35

CCT

Pro

ACC
Thr

ATC
Ile

85
CGA
Arg

ACC
Thr

TTC
Phe

GTG

Val

TCC

Ser

GTG
Val

GGA
Gly

ATG
Met

70
CTG

Leu

CGA
Arg

GTC
Val

TTC
Phe
CAG
Gln

TGC
Cys

CGA
Arg

GAT
Asp

55
ACC
Thr

AGA
Arg

GGG
Gly

TCC

Ser

TTG
Leu
-10
TCT

Ser

AAG
Lys

CAG
Gln

40

GGT GAT ACT

Gly

GCA
Ala

TCT

Ser

GGG
Gly

TCA
Ser
120

CIG

Leu

GGG
Gly

GCA
Ala

GCC
Ala
40

Asp

GAC
Asp

GAG
Glu

TAC
Tyr
105

GCT
Ala

GCT
Ala

TCT
Ser

25
CCT

Pro

—
as Been Replaced

L

Thr

ACG
Thr

GAC
Asp

90
TAC
Tyr

GTA
Val

GAG
Glu

10
GGA
Gly

GGA
Gly

AGG
Arg

TCC
Ser

75
ACG

Thr

TTT
Phe

GCT
Ala

GTG
Val

TAC
Tyr

CAA
Gln

" i,

TAC
Tyr
60
TCG

Ser

GCC
Ala

GAC
Asp

CCA
Pro

-5
AAG
Lys

ACC
Thr

GGG
Gly

45
AGT

Ser

AGC

Ser

GTG
Val

TAC
Tyr

GGT
Gly

AAG
Lys

TTC
Phe

CTT
Leu

45

e

—

$CC Th5o366 £35 LACPEGGETC COAREAS REENFNTCMEt 4G5 C2B00>982

240

288

336

384

418

48

96

144

192



<211>20 <212> DNA <213>Artificial Sequence <220> <221> <222> <223>
<400>94 agat ctgagg actcggccgt 20 <210>95 <211 >20 <212> -
Artificial Sequence <220> <221> <222> <223> Priner <400

cctcagatct 20 159 <210>96 <211>35 <212> DRR «213> Ar (i.f:
<220> <221 > <222> <223> Primer <400> 96 gcagacacgt ccacgagcac a
gagct 35 <210> 97 <211>35 <212> DNA <213>Artificial Sequence <220> <221 >

<222> <223> Pri f#f TEERFGOFCAJET ATt OTT £5T TR GeT Tt BYRAGT Lo ThE A58 <2262

98 <211>35 Glu Trp Met Gly Ser Ile Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser
50 55 60

CAG AAG TTC AAG GGC AAA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser
65 70 75
ACA GCC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC TCG GCC GTA 336
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val
80 85 90
TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384

Pri ner

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
110 115 120

SEQ ID NO: 26
LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA

SEQUENCE DESCRIPTION: _
ATG GAC 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
-15 -10 -3
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

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 5

30 - 35 40 45

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

50 55 ' 60

—_—
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<212> DNA 160 <213> Artificial Sequence <220> <221 > <222> <223> Pri ner

<400>98 gcagacacgt cctcgagcac agtctacatg gagct 35 <210>
DNA <213> Artificial Sequence <220> <221 > <222> <223> H} iTH$ SHEBHHAGPHEEN
P26 <

agctccat gt agact gt gct cgaggacgtg tctgc 35 23> 100 <21
<213>Artificial Sequence <220> REPLACEMENT SHEET 161 <221 > <222> <223>

P <400> 100 t t <210> 101 <211>06 <212>
DA <2135 Ar ] PR A SHABACEeosoh TE Ao A 458 650 $8C AT 20C BFoecy o Zes

Gln Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser
65 70 75
ACA GCC TAC ATG GAG CTG 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 i
TAT TAC TGT GCG AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
li0 115 120

SEQ ID NO: 27

LENGTH: 418

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:

ATG GAC 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

-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 TTIC 144

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
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 '

50 55 ' 60
CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC TCG AGC 288
Gln Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Ser Ser
65 70 75
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gacttgtctg cggtgatggt gactct 26 <2105 102 <211>418 <212> DNA <213>
Artificial Sequence <220> <223> Nucl eoti de sequence codi b'"‘o“""" -------

S eﬂ*&ﬁﬁms BEEN |

in

human anti-HM 1. 24 anti body H chain V region version s i
HEF- RVHs- AHM gVI 162 <400> 102 atg gac 13y acc tgg afiegr REPLACED R ttg
ctg gct gta gct cca ggt 48 Met Asp Trp Thr Trp Arg Va Te—Led

Leu Ala Val Ala Pro -15 -10
cac tcc cag gt g“céa%TCCFé T A CTE ACHAFGETC 84 FT CASGAF4CC ccce 616 96 ﬂﬁa
H's Ser G n Valthd vel eyr YRk (luL&erSed SerA\Lau @rg Sed cliySadpyShr lala Hal

5 108 ct ggg gcc tca gtg aag gtt tcc tgc aag gca tct gga.
tac acc ttc 144 Pro y Ala Ser Val s Val Ser Cys Lys Ala Ser Ay Tyr
Thr Phe 15 TAT TAC TGT GCG AGADGGA TTA CGA CGA GGG GGRTAGQCTACCCTLT tGAC TAYy at3Ips
cag tgg gtg cg a g 1 roJdyr, Irp Met Gn
Trp Val Arg G ?Yg\la% % é% %%ncgf%eg '&g\?é;g Gly 8%'11—' 'R'r Phé/SAg P

40 95 45 gag tgg at Q,Ogga tct att ttt 188t gga gat ggt gat act
agg tac agt  1440:@ HAATVGEGWC ¢ cPE"add ETchx%cP'f& @ y Asp Gy Asp Thr fygg
Tyr Ser.50 0O cag aag ttc aag ggc
aga gtc acc at GrR&gElr Far H‘&'gW%é’ahc'ﬁlraﬁel Serz%f A n Lys Phe Lys Gy Arg
Val Thr Ile Thrifl a Asp Lys Serqjlyir Ser 65 120 70 ;

75 aca gcc tac atg _gag ctg agc agc ctg aga tct gag gac acg gcc gtg 336
Thr Ala Tyr MeSEQ d ?l : 3,8 Ser Leu Arg Ser Au Asp Thr Ala Val 80

~ 85 LENGTH 9Q1tgat tac tgt gcg aga gga tta cga cga ggg ggg tac tac
ttt gac tac 384 ¥1 ‘Jl: Cys Ala Arg Ay Leu Arg Arg Ay dy Tyr Tyr Phe
Asp Tyr 95 TYPE: nucleic 105 tgg ggg caa ggg acc
acg gtc acc gt coPOLOGYa glnear 418 Trp Ay G@n Ay Thr

Thr Val Thr Va . 115 120 <210>
103 <21 1>1013h9;%§9%&%f3>c/g% ficial Sequence <220> <223> Nucl eoti de
sequence codi n§ERUENER DEBLRARTIGNn <400> 103

ATG GAC 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
-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
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
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

50 55 60
CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC AAG TCC ACG AGC 288
Gln Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Lys Ser Thr Ser )
-65 70 75
ACA GCC TAC ATG GAG CTG 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
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163 gaattcggca cgagggatct gg atg gca tct act tcg tat gac tat tgc
49 Met Ala Ser Thr Ser Tyr Asp Tyr Cys 1 5

o Uty “=s .
gaa gac ggg gat aag cgc tgt aag ctt ctg ctg ggg 7THS SHIERTT HASBEE
Gu Asp Ay Asp Lys Arg Cys Lys Leu Leu lred23 y- 10 1 REPLACED 5
20 25 ata gga att ctg gtg ctc ctg atc atc grg att cto—
gtg ccc ttg 145 Ile Ay Ile Leu Val Leu Ley Ile lle Val _lle Leu Ay Val .
Pro Leu 30 Tyr Tyr Cys Ala ArgsGly Leu Arg Arg Gly Gly46y:ét‘liyraf'l&e tAlSB %Yd"c at ¢
aag gcc aac agc gagsgcc tgc cgg gagoggc ctt 193 uhbe Ile Phe Thr Ile Lys
Ala Asn Ser

55 cgg gca g?g%g?AlgG%&??ﬁ‘t g\%gc@%pﬁ‘% Xg%g%gﬁgl‘%gtcc&% gtg caa cagogag Prnd

Arg Ala Val MtrrgbdalyGym Alg TAsnThfavaThthrHVsl ISew 3ssu A N G n G u 60
65 N 70 ctg acc g gcc cag aag ttt cag gat gtg gag gcc -
cag gcc gcc ﬁ%gLeuThr Gu a dnLys Ay e dn Asp Val Gu Ala dn
Ala Ala 75 SEQ ID NO: 29 80 85 acc tgc aac cac act
gtg atg gcc ct?‘E dchtcc ctg gat gca gag 337 Thr Cys Asn H's Thr Val
Met Ala Leu Me a Ser Leu Asp Ala du 90 95
100 TYPE: nu@3edggagdd caa gga caa aag aaa gtg gag gag ctt gag
gga gag atc ac L Gn dy An Lys Lys Val Gu GQu Leu u.Qy
AQu.lle Thr 1130P0L%%§' {in€ad 115 120 aca tta aac cat
aag ctt cag gaMOREGULER G¥REgagypthegag OHA ctg 433 Thr Leu Asn His Lys
' 130

- Leu A n Asp A grgpenfEapEsEBrYBrIEhY Arg Leu 125

135 aga aga gaa_aac ca tc tta agc gtg aga_ at g gac aag aag tac 481
Arg Arg GQu AsﬁC?ﬁGﬁcQ/?ﬁgAg%‘}fG%?C VgFT’%'chT?%TTﬁ?gc p Lys Lys Tyr 140 40 _

145 SEQ ID #bQ BBC ccc agc tcc cag gac tcc agc tcc gcet
ccc cag ctg ctg G g2933'yr Pro Ser Ser A n Asp Ser Ser Ser. Ala A
A n Leu Leu 155ENGTH: 160 : 165 att gtg
ggc ctc agc gcTYPEg ntigledg agadgat cccagga 575 Il e Va
Gy Leu Ser A Uy Gp *** 170 ) 175

180 agctggqaca@P%§#883ag§3ﬁ%%6tcctgc tcggettttc gettgaacat tccctt

t cat cagttc t ga¥opggUbARt §¥BPcaagntibgyicaBl¥d gggagagcac ggggt agccg
gagaagggcc tct ggagsrREsIbeteaagggonccat gggge agt cct gggt ctggggacac

agtcgggttg accca ct gtctccctcc agagcctccc tccggacaat gagtcccccc
tcttgtctce cacé“cﬂggﬁ%ﬁq f"&i}fﬁ@ﬂ?ﬁg"ﬁ&‘%@ﬁﬁf diYTQBrgc’g;ggcatg tgct gect gt
tgttatgggt tttggpt §60N6909g00ttg cttttttctg gggtctttga gctccaaaaa

LENGTH: 40

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG

SEQ ID NO: 32

LENGTH: 43

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ACTAGTCGAC ATGAGGRCCC CTGCTCAGWT TYTTGGMWTC TTG

SEQ ID NO: 33

LENGTH: 40

TYPE: nucleic acid

—_—

gcg gcg
a Ala Pro
ctg ctg
| Leu Leu

gatc 635
695
755
815
8753°
935

40

43

TOPOLOGY: linear R ——
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164 aat aaacact tcctttgagg gagagcacac cttaaaaaaa aaaaaaa aaaattcggg cggccgcc
1013 <210> 104 <21 1> 131 <212> PRT <213>Mouse <220> <221> <222> <223>Am ho

aci d sequence of anti-HM 1.24 antibody L chain V regio ﬁ%@@ LD NET
Phe Lys Met Qu Ser His Phe Leu Val Phe Val 1R6e -Val Phq] - §H%?%*b€iaéé
Thr Gn Ser Hs - 5 Lys Phe Met Ser

-15 -10 Leu Trp Leu Ser Ay Val Asp Gl

Thr Ser Val ClyMﬂbﬁcﬂPéRvﬁypgér5YF§h¢ﬁ#CCP§ALys 10 ' 15
20 Ala Ser A n aspu¥RteApBsERrpianyYal Ala Trp Tyr Gn G@n Lys Pro 25

30 n Ser Pro Lys Leu Le%

"o Tyr ser Al aAGACTRER APgeaTTTHC pscrecacaT Rrrbhdcrtc! ST L

55 Ay Val Pro 8s8Q E\DgNOI e3dhr Ay Ser Gy Ser Ay Thr Asp Phe Thr 60

65 he Thr Ile Ser Ser Val G n Ala Gu Asp Leu Ala Leu
Tyr Tyr Cys 75 LENGTH 3? 80 85 An G@n Hs Tyr
Ser Thr Pro PheTYHE:PhechycSaCLGly Thr Lys Leu 90 95

100 G u Ile Lys 0> <21 1 > 139 <21 2> PRT 165 <213> Mouse
<220> <221 > <25é952§§%>A%%ﬁ§ aC|d sequence of anti-HM 1.24 antibody H

chain V regi on YQDBSYDBRNVEYPE: usgnthathcTPBAlIl e Leu Pro Phe Ile Leu Ser Val

Thr Ser d Yy -155E UENCE DESCRIPTI ﬁ -5 Al a Tyr Ser d.n
Val dn Leu @n G? GF F C? Leu Ala Ar 5

10 Pro Ay Al a %%WAG%?ACL?E @@EK%FT%AE% &[T l%,°§er a y Tyr Thr Phe 15 37
- 20 SEQ ID2RO: 35

LENGTH: 41

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41
SEQ ID NO: 36

LENGTH: 41

TYPE: nucleic acid

TOPOLOGY: lineax

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION: '

ACTAGTCGAC ATGTGGGGAY CTKTTTYCMM TTTTTCAATT G ' 41
SEQ ID NO: 37

LENGTH: 35

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG | 35
SEQ ID NO: 38 5
LENGTH: 37

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA
SEQUENCE DESCRIPTION:

—_—_

—

This Sheet Has Been R

TN



Thr Pro Tyr Trp Met A n Trp Val Lys Gn Arg Pro Ay An Gy Leu 30
35 40 45 Gu Trp I . Ser _|le Phe

Pro Ay Asp Ay Asp Thr Arg Tyr Ser 50 : FhiIS ¢ o Lo :
60 G n Lys Phe Lys Gy Lys Ala Thr Leu Th# 222 Asp Lys .Ser@S%%i?EEE%@EEN ‘l
70 75 Thr Ala Tyr Met A n Leu Ser |1¢ u_Asp
Ser Ala Vval 80 85 90 Tyr Tyr Cys Ala Arg
Gy Leu Arg ArgrQEAGTCRAC ATGTATHTATPRETTASEGTG TAQBICT 100 37
105 Trp dy d nS%y a‘hlg Thg Leu Thr Val Ser Ser 110 115
120 <21 0> 106 < :_[L> 36 <212> PRT <21 3>Artificial Sequence <220> <221>

<222> REPLACERRGHHSHEET 166 <223>Ani no aci d sequence of reshaped human
anti-HM 1. 24 anpypedynkc thHE Nadjidegi on version a <400> 106 Met Ay Trp Ser

Cys Ile lle Leu Ser_Leu Val Ala Thr Ala Thr Gy -15 -10

-5 Val His Ser PROMPSY G IiA®2*Thr G n Ser Pro Ser Ser Leu Ser Ala -1 1
5 MOLECULARETYMY &FycHepidrondal Thr -11e Thr Q/ﬁ Lyls Al al Selr
Gn Asp Val 15 . 25 Asn Thr Ala Val Al a
Trp Tyr dn @& nsi?/%EW% @@C%%T%?% Pro Lys 30 35

40 ACTAGTCCARLATGEAACEG CAGETTAHGCISEETOYTECSer Asn Arg Tyr Thr d §8
Val Pro Ser Ar . 55 : 60 Phe Ser Gy
Ser Ay Ser G;g/s%grl%s%ophlleo Thr Phe Thr Ile Ser Ser 65 70

75 Leu G n Pro IENGPEDP 37e Ala Thr Tyr Tyr Cys G n A n H's Tyr Ser 80

~ 85 TyPE: mak1ldYc o Phe Thr Phe Ay @ n @y Thr Lys Val Qu lle
Lys 95 P alia 105 <210> 107 <21 1> 126 <21 2>

PRT <213>Arti f i FORALSshuehictean 20> <221 >
MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GGATCCCGGG TGGATGGTGG GAAGATG : 27
SEQ ID NO: 41

LENGTH: 25

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

TAGAGTCACC GAGGAGCCAG TTGTA _ 25
SEQ ID NO: 42

LENGTH: 26

TYPE: nucleic ACid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GGATCCCGGG AGTGGATAGA CCGATG 26
SEQ ID NO: 43

LENGTH: 34

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GATAAGCTTC CACCATGGGC TTCAAGATGG AGTC - 34

SEQ ID NO: 44
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<222> <223>Am no acid sequence of reshaped human anti-HM 1.24-antibody L

chain V region version b <400> 107 Met Ay Trp Ser Cys|ffe_t u
val Ala Thr Ala Thr Gy -15 210 Fﬁsél-fEéTWAnééek h
167 Val H's Ser Asp Ile A n Met Thr A n Ser P28 Ser Seflleu Qﬁ?'ﬁ?in :
5 10 Ser Val Ay Asp Arg Val Thr Ile Thr Cys Lys Al a Ser
A@n Asp val 15 20 25 Asn Thr Ala Val Al a
Trp Tyr G n A n ¥ENGHHO ¥y Lys Ala Pro Lys 30 ' 35 :
40 TYPE: 4fudmidedtide Tyr Ser Ala Ser Asn Arg Tyr Thr dy.Val
Pro Ser Arg 50 } 55 60 Phe Ser Gy Ser Ay
Ser Ay Thr Asp TRROEGY PHLPBAT | | ¢ Ser Ser 65 70
75 Leu A n Pro (MOLBSLAR erv¥ nthetikyrpdys A n @n Hs Tyr Ser 80
85 Thr Phe Ay Gn @y Thr Lys Val Gu lle
Lys 95 SEQUE”PC%E%‘[S&IQP Ti: 105 <21 0> 108 <21 1> 139 <212>
PRT <213>Artifi &AﬁM@éq&m&mﬂmewm <223>Am no aci d sequence W
reshaped hunman #gw ntlbody H chain V region version a <400> 108
g#dp he Phe Leu Leu Ala Val Ala Pro Ay -15

Met Asp Trp Thr
-10 LENGTH:- 534AIaHis Ser Gn Val Gn Leu Val Gn Ser Gy Ala

Gu Val Lys Lysqvbg. %uc]]elc & y T5 10 Pro Gy Al a Ser

Val Lys Val Ser yr Thr Phe 15 20
25 Thr Pro Tyr H %&é l‘l"ﬁS‘IVaI Arg An Ala Pro Ay Adn Ay Leu 30

'%5 G b G MOLEC_II%QRATYPE' s nthetlc pia Gu Trp Met 5? y Ser Ile Phe
ro Yy 0] Yy r I er

60: - 168 A n L$$§ ﬁé‘cl?yé’ %Cﬁ%RFg}Wal Thr Met Thr Ala Asp Thr Ser Thr Ser

GGCGGATCCA CTCACGTTTT ATTTCCAACT TTGT 34

SEQ ID NO: 46
LENGTH: 34
TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: synthetic DNA
SEQUENCE DESCRIPTION:
GGCGGATCCA CTCACCTGAG GAGACTGTGA GAGT : 34
SEQ ID NO: 47
LENGTH: 18
TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE: synthetic DNA
SEQUENCE DESCRIPTION:
CAGACAGTGG TTCAAAGT : 18 .
SEQ ID NO: 48
LENGTH: 26
TYPE: nucleic acid
TOPOLOGY: linear
" MOLECULAR TYPE: synthetic DNA
SEQUENCE DESCRIPTION:
GAATTCGGAT CCACTCACGT TTGATT 26
SEQ ID NO: 49
LENGTH: 48
TYPE: nucleic acid
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65 70 75 Thr Val Tyr. NEt GI u Leu Ser
Ser Leu Arg Ser Qu Asp Thr Ala Val 80
90 Tyr Tyr Cys Ala Arg Ay Leu Arg Arg Ay Ay Tyr Tyr Hh @Hlﬁsg‘é% 8% BEEN
100 105 Trp Ay @ n dy Fhd2%h+ Val Thnl, Val ED110
115 120 <210> 109 <21 1> 139 <21 2> PRI ZJZISSATtificral
Sequence <220> <221> <222> <223>Am.no aci d sequence of reshaped human
anti-HM 1. 24 anTPBBYHYGK: ch&NRaY regi on version-b <400> 109 Met Asp Trp Thr

—

Trp Arg Val PhemBhEcbsuRLwPé\L as \/yﬁthéJc@chﬁAG y -15 -10
-5 Ala H s Ser Adn Ay Ala Qu Val Lys Lys -1 1
5 SEQUEI_’@EPPBS@VNQNSH Val Lys Val Ser Cys Lys Ala Ser Ay

Tyr Thr Phe 15 AGTCAGGATG TGAATACTGC 20TAGCCTGG TACCAGCAGA AGCZAGAAr Pro Tyr Trps
Met Gn Trp Valséﬁgl goPro Gy @d@n dy Leu 30 35
GI Trp Met Ay Ser

40 Ile Phe Pro Ay Asp Ay Asp Thr
Arg Tyr Ser 50 LENGTH- 55 60 @ n Lys Phe Lys
Gy Lys Val ThrRt?é T Jhr Ser Thr Ser 65 70

75 Thr Val Tyr Gu er er Leu Arg Ser A u Asp Thr Ala Val 80

85 TQPOLOGD T%/Inagrr Cys Ala Arg Ay Leu Arg Arg Ay dy Tyr Tyr
Phe Asp Tyr 95 105 169 Trp Ay. An
@y -Thr Thr Val %EC%%RSerP%er ﬁgnetlc DNA 115

120 <210> 110 <GHQUANGE DASCRIPAICHI3> Artificial Sequence <220> <221>

~ <222> <223>Am nezagctAhcsecpmoaerael Tertioanesl abunmacanti - HM 1. 24 anti body kb

chal n V region version c <400> 110
SEQ ID NO: 51

LENGTH: 45

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

CAACATTATA GTACTCCATT CACGTTCGGC CAAGGGACCA AGGTG 45
SEQ ID NO: 52

LENGTH: 47

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GCAGTATTCA CATCCTGACT GGCCTTACAG GTGATGGTCA CTCTGTC 47
SEQ ID NO: 53

LENGTH:- 38

TYPE: nucleic acid

TOPOLOGY: lineaxr

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ACACCAGTGT ACCGGTITGGA TGCCGAGTAG ATCAGCAG 38;.ﬂ B
SEQ ID NO: 54

LENGTH: 41

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA This Sheet Has Been

T
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Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Ay -15
-10 -5 Ala Hs Ser An Val dn Leu Val_dn Ser Ay Ala
Gu Val Lys Lys -1 1 5 g

Ser Val Lys Val Ser Cys Lys Ala Ser Gy Tyr 1Blor -Phe 15

25 Thr Pro Tyr Trp NEt Gln Trp Val Arg Gn Ala Pro Ayt 1
35 45 Au Trp Met Ay Ser Ile Phe

Pro Ay Asp G ySE@HEYFﬁE BE§CREPTION:50 55

60 Gn Lys Phe tyeasGbyacirBcMabaThiirrbbiccEhe Ricaadsmclys Ser Thr Ser 65
70 75 Thr _Val Tyr Met GQu Leu Ser Ser Leu Arg Ser GQu Asp
Thr Ala Val 80 SEQ ID NO: 55 85 90 Tyr Tyr Cys Al a
Arg Gy Leu ArgrBrgr®:y3dy  -Tyr Tyr Phe Asp Tyr 95 100
105 Trp Ay dn %ﬁ Thr hr Val ,Thr Val Ser Ser 110 115
120 <210> 111 <3 1@3‘3 ei§7pcid) 2> PRT <213> Artificial Sequence <220>

<221 > <222> <22GrdDDGY: amdeagquence of reshaped human anti-HM 1. 24

anti body H chai si on <400> 11 Met Asp Trp Thr Trp Arg Val
Phe Phe .Leu Leuﬂgggégg#QA$g§érostTgheES pta - 10

-5 Ala H s Ser SEQUEMCE @BSCRIPYEONEG n Ser Ay Ala Gu Val Lys Lys -1

5 GGTAccé&TPK@Ac@ri’cﬁ:' EA K ys Val Ser Cys Lys Ala Ser
Tyr Thr Phe 15 ﬁeAGCXé& - 25 Thr Pro Tyr Tr pﬁ\/bt.
An Trp Val ArgSERnIANMOPr® dy GI n Ay Leu 30

~ 40 LENGTH 45 uTrpNEtGIySerIIePheProGIyAspGIyAspThr
Arg Tyr Ser 50 T 38 55 60 G n Lys Phe Lys Ay
Lys Val Thr MetT¥®E: muckeic 183@ider Thr Ser 65 70

75 Thr Val Tyr mo@@yLeyl,@grSer Leu Arg Ser Au Asp Thr Ala Vval 80

85 sAIaArgGIy Leu Arg Arg Ay Gy Tyr
Tyr Phe Asp Ter%CULAR TYPE'y }1% 105 Trp Ay An Ay
Thr Thr Val ThrSBGUENEE ﬁESCRIPTION.

GGTGAAGGTG TAGTCGGTAC CGCTACCGCT A 31
SEQ ID NO: 57

LENGTH: 144

TYPE: nucleic. acid

TOPOLOGY: linear .

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:
ATGCCTTGCA GGAAACCTTC ACTGAGGCCC CAGGCTTCTT CACCTCAGCC CCAGACTGCA 60

CCAGCTGCAC CTGGGAGTGA GCACCTGGAG CTACAGCCAG CAAGAAGAAG ACCCTCCAGG 120
TCCAGTCCAT GGTGGAAGCT TATC 144
SEQ ID NO: 58

LENGTH:- 130

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:
TCAGTGAAGG TTTCCTGCAA GGCATCTGGA TACACCTTCA CTCCCTACTG GATGCAGTGG 60

GTGCGACAGG CCCCTGGACA AGGGCTTGAG TGGATGGGAT CTATTTTTCC TGGAGATGGT 120
GATACTAGGT 130
SEQ ID NO: 59

]_LENGTH: 131

TYPE: nucleic acid
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110 115 120 <210> 1 12 <211> 139 <212> PRT
<213>Artificial Sequence <220> 171 <221 > <222> <223>Ani no aci d sequence

of reshaped human anti-HM 1. 24 anti body H chai-n V regi off yersrone <aA00> &
12 Met Asp Trp Thr Trp Arg Val Phe Phe Leu L&} Ala Val Al H‘"ﬁr%*g‘iﬁL@ASlBEEN l

-10 -5Ala Hi s SerGIn Val Gln Leu™Val

Gu Vval Lys Lys -1 10 Pro Ay Ala Ser
Val Lys Val SerT@%LQ?‘é ALENSRE Gy Tyr Thr Phe 15 20

25 Thr Pro Tyr Hopedbtam tyPep ¥pheheasiéipydla Pro Gy Gn Ay Leu 30

35 5du Trp Mt Ay Ser Ile Phe Pro
Ay Asp Gy AspSEiﬂPE'A?g RGPCRLPTEQN: 55 60
G n Lys Phe LysAABAQAGUGE PERETTOTCA GATCIICAGEE TCABPAGTIIC GGTASACTSETCHEGTGG

70 ACGTGTCTGR EHCAY@&TGT ErdEclt ohfthTott RGkrhGita bk atcal 1 p
Thr Ala Val 80 AT

Ay Leu Arg ArcTECHC@EM Hyr Tyr Phe Asp Tyr 95 . 100 131
105 Trp Ay dng %y ﬁi ThggVal Thr Val Ser Ser 110 . 115
120 <210> 1 13 < Il> %9 <212> PRT <213> Artificial Sequence <220> <221 >

<222> <223>Am neENETH: sbiience of reshaped human anti-HM 1.24 anti body H
chain V region pepsi oudieic REPLELCEMENT SHEET L2 7JUL 19991 172 <400> 1 13

TOPOLOGY: linear
MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:
GAGATCTGAG GACACGGCCG TGTATTACTG TGCGAGAGGA TTACGACGAG GGGGGTACTA 60

CTTTGACTAC TGGGGGCAAG GGACCACGGT CACCGTCTCC TCAGGTGAGT GGATCCGAC 119

SEQ ID NO: 61

LENGTH: 25

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GATAAGCTTC CACCATGGAC TGGAC 25
SEQ ID NO: 62 |

LENGTH: 25.

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GTCGGATCCA CTCACCTGAG GAGAC 25
SEQ ID NO: 63

LENGTH: 26

TYPE: nucleic acid

TOPOLOGY: linear :

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

AAGTTCAAGG GCAAAGTCAC CATGAC 26
SEQ ID NO: 64 o
LENGTH: 2

GT 5 et Has Been Replaced
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Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Ala Pro Ay -15
0 -5 Ala Hs Ser Gn Val Gn Leu Val Gn Ser Ay Ala

AQu Val Lys Lys -1 1 5 10 Pro Gy AIa Ser
Val Lys Val Ser Cys Lys Al a Ser Gy Tyr Thr1BRe-15 I

25 Thr Pro Tyr Trp NEt Gln Trp Val Arg Gn Ala Pro Ay TH@S\L,EIEq}Lh BE%N
35 45 Gu Trp G YREMIACES

Pro Ay Asp 4 yT¥8B: m«ac}e@gcml@er 50
60 A n Lys Phe Mpoﬁ)gYArglﬁénghr Leu Thr Ala Asp Thr Ser Ser Ser 65

70 75 Thr é’ Met G u Leu Ser Ser Leu Arg Ser Gu
Arg Ay Leu Ar gsEQUENEY Iﬁi:s/cﬁ'ypTil'(m Phe Asp Tyr 95 100

105 Trp dy d Ser Ser 110 115
120 <210> 1 14%3%&(“1&]%@9‘?@5%@T§R$’£“5§?3> Artificial Sequence <220> <2212

<222> <223>Am reE@cInl Meguehce of reshaped human anti-HM 1.24 antibody H
chain V regi on ng %n <400> 1 14 Met Asp Trp Thr Trp Arg Val Phe Phe Leu
Leu Al a.Val -15 -10 -5 Ala
His Ser @n VaITXBEF LrBu:Maﬂc @aqider Ay Ala Qu Val Lys Lys -1 1

1 i3 Fro Ay Ala Ser Val Lys Val Ser Cys Lys Al a

5 .

Ser Ay Tyr Thr S 20 25 Thr Pro
Tyr Trp Met G rMOﬁrEi?WeﬁR AYPRY symtheyic @NA G n Gly Leu 30

~ 35 EQUENCEY DESCRIPTION. 45 Gu Trp Met Ay Ser Ile Phe

Pro Ay Asp Gly Ser 55

60 A n Lys Phe (P#QG&CQQQEI% ?h‘f“%ﬁ? Thr Ala Asp Thr Ser Thr Ser 65 26
70 SEQ ID Mo:Tlgs Val Tyr Met G u Leu Ser Ser Leu Arg Ser Qu Asp
Thr Al a Val 85 90 Tyr Tyr Cys Ala
Arg Gy Leu Ar&ERF&HG )?GGI y Tyr Tyr Phe Asp Tyr 95 100
105 Trp Gy G mYBEy hHucleic HalidThr Val Ser Ser :

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GTGCTCGTGG ACTTGTCTGC GGTCAT 26
SEQ ID NO: 67 |

LENGTH: 46

TYPE: nucleic acid

TOPOLOGY: linearx

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

AAGTTCAAGG GCAAAGTCAC CATGACCGCA GACAAGTCCA CGAGCAC 46
SEQ ID NO: 68

LENGTH: 47

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION: :
GTGCTCGTGG ACTTGTCTGC GGTCATGGTG ACTTTGCCCT TGAACTT 47
SEQ ID NO: 69

LENGTH: 38

TYPE: nucleic acid —_—
TOPOLOGY: linear

This Sheet Hag BeenR
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110 115 120 <210> 1 15 <21 1> 139 <21 2>
PRT <213>Artificial Sequence <220> <221> <222> <223>Am no aci d sequence of
reshaped human anti-HM 1. 24 anti body H chain V regi on ver|p ' '

| aHEg

Met Asp Trp Thr Trp Arg Val Phe Phe Leu LeulBBa-Vval Ala R EE'BHAS BEEN
-10 -5 Ala Hi s Ser Gln Val G n Leu Val i@ n S PGA?ERIa
Gu Vval Lys Lys -1 1 . 10 Pro 4 ;
Ser Val Lys Val MGRECULAR| TEPR asmthq—yCT?NAThr Phe 15 - 20
25 Thr Pro Tyr g’g@umg%@saﬁppy%NArg A@n AaPrody dn Gy Leu 30

35 40 45 Gu Trp Met Ay Ser Ile Phe
Pro Gy Asp A yARIFCMTC GEAFAGHTACSERTEGCECA cReacete 55 38

60 174 A n lgsoPhe toys Yy Lys Val Thr Met Thr Ala Asp Thr Ser Ser Ser

65 75 Thr Ala Tyr Met du Leu Ser Ser
Leu Arg Ser @ @%%Tl%hrmkl a Val 80 85 90
Tyr Tyr Cys A ar¥pR: Guyclelc AMgidvg Ay Gy Tyr Tyr Phe Asp Tyr 95

100 TOPOLO%@S Tr Gy Adn @y Thr Thr Vval Thr Val Ser Ser 110
115 ' FRAF 116 <21 1> 139 <212> PRT <213> Artificial

Sequence <220> m@mzwkfmmrmtmlwsequence of reshaped human
anti-HM 1. 24 a %;ﬁfﬂ[ Ifé?d ){ﬁfu on version i <400> 1 16 Met Asp Trp Thr
Trp Arg Val Pherg eu eu% Ala Pro Ay -15 -10

-5 Ala His Ser C@CHTWGGWTE&FG\'P&GC@CHG@& T@MCRF-"a Ju Val Lys Lys -1 38

-5 seQ 100Qid¥ [y Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gy
25

Tyr Thr Phe 15
. LENGTH: 18

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION: _

CAGACAGTGG TTCAAAGT | | 18
SEQ ID NO: 72

LENGTH: 17

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

CCCCCAAAGC CAAGGTC 17
SEQ ID NO: 73

LENGTH: 23

TYPE: nucleic acid

TOPOLOGY: lineax

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ATTTTTCCTG GAGATGGTGA TAC . 23
SEQ ID NO: 74 '
LENGTH: 23

TYPE: nucleic acid

TOPOLOGY: linear _
MOLECULAR TYPE: synthetic DNA e ——
SEQUENCE DESCRIPTION: This Sheet Has Been Repl
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Thr Pro Tyr Trp Met A n Trp Val Arg G@n Ala Pro Ay G

35 40 45 du Trpj{Mag '
Pro Ay Asp Ay Asp Thr Arg Tyr Ser 50 Eg%ﬁ(ﬂ“SBEEN
60 G n Lys Phe Lys Ay Lys Val Thr Met Th+y 184 -Asp Th

‘Leu ‘Al a Phé

70 75 Thr Al a Tyr Met Gu Leu Ser Ser Asp
Thr Ala Val 80 90 Tyr Tyr Cys Ala Arg
Ay Leu Arg Ar FTAICACERY GF&FAWA% Asp Tyr 95 100 23
105 175 Trps(gg/l(gm(ﬁ sthr Thr Val Thr Val Ser Ser 110

115 120 <210> 117 <211> 139 <212> PRT <213> Artifici al

Sequence <220> LB AIB. <223>Ani no aci d sequence of reshaped human
anti-HM 1. 24 amtyppodhdd 1dia acdd €gi on version j <400>117 Met Asp Trp Thr

Trp Arg Val Phe P eu Ala Val Ala Pro dy -15 -10

-5 Ala His Ser PE)?'\?;%UG N&AF val G n Ser Ay Ala Ju Val Lys Lys -1 1
5 MOLECULARPITYPE:y oAiNd Ser Val Lys Val Ser Cys Lys Ala Ser Qy
Tyr Thr Phe 15 ] 25 Thr Pro Tyr Trp Met
G@n Trp Val Ar ggEaur?N&EaDIgrsgp@PfIé% Gy Leu 30 35

40 ATG GAA IGT @AG TRGPAMBCTTI GETSEPT ATE Gl%e TRA ST6 4CTATBA QST Asp 4Bhr

Arg Tyr Ser 5SOpet Glu Cys Asn Trp IRPLeu Pro Phe Ile Leu SeP%a@ fhil¥sr FH]S Lys Gy
Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser 65
75 Thr Ala Tyr Met Ju Leu S@¥ Ser Leu Arg SeR°d u Asp Thr Al a- Q/al 80

- 85 GcC TAC D6k EXE o' c@/%wé\loacﬁw, @Y deRUcér g;Aer@chm Gy Tyr ofyr

Phe Asp Tyr 95 11 10 f ¥ A@n dy Thr
Thr Val Thr Vaplse’q.yrsét?r ﬂ._@ Val Gln Leu Gln Gln f$5 Gly Ala Glu eu Ala AfEO <210>

118 <211 > 139 -11 5 , 10

CCT GGG GCT TCA GTG AAG TTG TCC TGC AAG GCT TCT GGC TAC ACC TTT 144

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 ) 25

ACT CCC TAC TGG ATG CAG TGG GTA AAA CAG AGG CCT GGA CAG GGT CTG 192
Thr Pro Tyr Trp Met Gln Trp Val Lys Gln Arg Pro Gly GIn Gly Leu

30 35 40 45
GAA TGG ATT GGG TCT ATT TTT CCT GGA GAT.GGT GAT ACT AGG TAC AGT 240
Glu Trp Ile Gly Ser Ile Phe Pro Gly Asp Gly Asp Thr Arg Tyr Ser

50 55 60

CAG AAG TTC AAG GGC AGA GTC ACC ATG ACC GCA GAC ACG TCC ACG AGC 288

Gln Lys Phe Lys Gly Arg Val Thr Met Thr Ala Asp Thr Ser Thr Ser
65 70 75
ACA GTC TAC ATG GAG CTG AGC AGC CTG AGA TCT GAG GAC ACG GCC GTG 336
Thr Val 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

Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105 |

TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G klg'ﬂ'“
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser

110 115 120
SEQ ID NO: 76
LENGTH: 418
TYPE: nucleic acid _—
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REPLACEMENT SHEET 176 <212> PRT <213> Artifici al Sequence <220> <221 >
<222> <223>Am no aci d sequence of reshaped human anti - H -
chain V region version k <400> 118 Met Asp Trp Thr Trp rmg%@hm%&mt

Leu Ala Val Ala Pro Gy -15 - 13516 nEPLACEIS Al a
His Ser @n Val @n Leu Val An Ser Ay Ala Au Val Lys gy ‘
5 10 Pro Ay Ala Ser Vval Lys Val Ser Cys Lys A a Ser Gly
Tyr Thr Phe 15TOPOLOGY: linear 20 25 Thr Pro Tyr Trp Met
An Trp Val A gogetubha Ifly@EGI ygDﬁAn Gy Leu 30 35

40 45 G u pMetGIySerIIePheProGIyAspGlyAsp
Thr Arg Tyr SePEBHENCE DESCRIPTION: 55 60 G n Lys Phe

Lys Ay Lys VahT@ACMNG ACC TALaAGESPTTMTCSEIC 38¢ (R6r GBH GTA GCT CCA GGT 430

[2 T AR T e S T SRR

Phe Asp Tyr 95 -15 100 -10 105 Trp dy3dn dy Thr

Thr Val Thr VakcSencSRic é4d cre cac CTG GTG CAG &P cco GGT GAG GTG 4AS £hg0 <23g>
119 <211 > 139 <212> PRT <213> Artificial guence <2 177 <221 >
<222> <223>Ami fb? #éF Fegsefiefed O Fesiapetim ﬁﬁrﬁlanﬂa ﬁM1Va24L&m11ysody H
chain V region versionjl <1400> 119 Met Asp Trp Thr Trp Msg Val Phe Phe. Leu

Leu Ala Val Ala Pro d 5 Ala
H s Ser dn VvafC™aChR® | ‘\‘féﬁ C& PA8PTIRTHC A G‘% G741 TGT §C4 yRaC. 4CC TJTC 144

~ 5 Pro Gly 14laPséxr @hYy IAlsavieiseYadysl yps b Ser cOysrylryshAlPheSer Gy
Tyr Thr Phe 15 20 2;5 Thr Pro Tyr Trp Met

@n Trp Val Arg df’Aa Pro Gy anoGy Leu
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
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

50 55 60
CAG AAG TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC AGT 288
Gln Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser
65 70 75
ACA GCC TAC ATG CAA CTC AGC ATC TTG GCA TTT GAG GAC TCT GCG GTIC 336
Thr Ala Tyr Met Gln Leu Ser Ile Leu Ala Phe Glu Asp Ser Ala Val
80 85 90
TAT TAC TGT GCA AGA GGA TTA CGA CGA GGG GGG TAC TAC TTT GAC TAC 384
Tyr Tyr Cys Ala Arg Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr
95 100 105

TGG GGC CAA GGC ACC ACT CTC ACA GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Leu Thr Val Ser Ser
110 115 120

SEQ ID NO: 77

LENGTH: 38

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:
CTIGGTTCGGC CCACCTCTGA AGGTTCCAGA ATCGATAG 38

——————

T
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30 35 40 . 45du Trp Met

Gy Ser Ile Phe Pro Ay Asp Ay Asp Thr Arg Tyr Ser 50 | _
60 G n Lys Phe Lys Ay Lys Val Thr Met Thr Ala Asp Thr FHEESHEET HRS

70 .75 Thr Ala Tyr Met G-nlBéu-Ser |l eflleu Aﬂgpﬁnés
Thr Ala Vval 80 85 90 Ty Y =Gy
Gy Leu Arg Arg Ay Tyr Tyr Phe Asp Tyr 95 100

105 Trp Ay d nS@yIWh{‘OTh?BVal Thr Val Ser Ser 110 115

120 <210> 120 <ppigrh3935212> PRT <213>Artificial Sequence <220> <221 >
<222> <223>Am no_aci d sg{guence of reshaped human anti-HM 1. 24 anti body H
chain V regi on Y&FPEF oRURLeiCRERPLACEMENT SHEET 178 <400> 120 Met Asp Trp Thr

Trp Arg Val Pherfberbev: Leindaa Val AI a Pro dy -15 -10

-5 Ala H's Ser Val Gn Ser dy Ala Qu Val Lys Lys -1 1

5 SOEE(Y@%A&@Y%SY SratReri¢PNRyS val Ser Cys Lys Ala Ser @y

Tyr Thr Phe 15 SEQUENCE DESCRIPTIQN: 25 Thr Pro Tyr Trp

Met Gdn Trp Va

40 cccckoc %E&G?&@“Se&%“e“@ B Phe Pro G y Asp Ay Asp Fhr

Arg Tyr Ser 50 SEQ ID NO 79 60 A n Lys Phe Lys

@y Lys Val Thr g,ﬁ d:[hr é a Asp Thr Ser Ser Ser 65 70,

75 Thr Ala Tyr ieu Ser Ile Leu Arg Ser Qu Asp Ser Ala Val 80

85 TYPE necigic geidys Ala Arg Ay Leu Arg Arg Ay Ay Tyr Tyr
“ Phe Asp Tyr 95 TopPOLOGY: llnear 100 105 Trp Gy GAn dy

Thr Thr Val Thr_Val Ser_ Ser 115 120

<210> 121 <211>M%‘?9CQ%”1&>TW QX@QNH%%N% Sequence <220>
SEQUENCE DESCRIPTION: '

AGCTCCATGT AGGCTGTGCT CGAGGACGTG TCTGC : _ 35
SEQ ID NO: 80

LENGTH: 26

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

TCGGTGCGAC AGCGCCCTGG ACAAGG 26
SEQ ID NO: 81

LENGTH: 26

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

CCTTGTCCAG GGCGCTGTCG CACCCA 26
SEQ ID NO: 82

LENGTH: 41

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

TACATGGAGC TGAGCAGCCT GGCATTTGAG GACACGGCCG T ) 4]
SEQ ID NO: 83 JE—
I
LENGTH: 41 -
ot Has Been Replaced
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<221> <222> <223>Anmi no aci d sequence of

reshaped human anti-HM 1. 24

anti body H chain V region version n <400> 121 Met Asp Trp Thr Trp Arg Val

Ala Pro dy -15
G n Leu Val

Phe Phe Leu Leu Al a Val
-5 Ala Hs Ser dn Val
5 10

Ser Cys Lys Ala Ser Ay Tyr Thr Phe 15

35 QPO LOéQ lln
Pro Gy Asp Ay Asg hr 9
60 G n Lys Phe H?% CYLARyTYRA}
70

Asp Thr Al a Val
Arg Gy Leu Ar
105 Trp Gy G nskpyidtmodhgs Val
120 <210> 122
<222> <223>Am

lr: Ser 50

Thr Val

chain V regi on T#PBi omoleddlxcil®? Met Asp Trp Thr Trp Arg Val

Leu Ala Vval A . -5
Hs Ser An Vaﬁ%%’&yu' vé’r“‘?ﬁ‘n Ser

“ Tyr Thr Phe 15
A@n Trp Val
40 -

S%gUE%&E DESC%&PT
AAGTTCAAG25§CAAAGC8QC CCTGAC
SEQ ID NO: 85

LENGTH: 26

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE:
SEQUENCE DESCRIPTION:
GTCAGGGTGG CTTTGCCCTT GAACTT
SEQ ID NO: 86

LfNGTH: 23

TYPE:
TOPOLOGY: linear
MOLECULAR TYPE:
SEQUENCE DESCRIPTION:
GCCTACATGC AGCTGAGCAG CCT
SEQ ID NO: 87

LENGTH: 23

TYPE: nucleic acid
TOPOLOGY: linear
MOLECULAR TYPE:
SEQUENCE DESCRIPTION:
AGGCTGCTCA GCTGCATGTA GGC
SEQ ID NO: -88

LENGTH: 38

TYPE: nucleic acid
TOPOLOGY: linear

nucleic acid

Gn Ser BB Ala Gu \lng QHE#&&VBE

REPLACEVMENT SHEET 179 Pro Gy Al

25 Thr Pro Tyr TYBENenudﬁlCrr@CMél Arg Gn Ala Pro Ay d n.Gy Leu 30

Gy Ala Qu Va
5 MOLECURLARIEYRE $¥m¢bﬁ¢1ckDNAys Val

Gly Leu 30

a SHEPYA

'--ﬁ.

45 Gu Trp Met Ay Ser Ile Phe

55

SYRtetiqhPNAl a Asp Thr Ser Ser Ser 65
§?ENCE5D§§CRf§@IJNF Met Qu Leu Ser Ile Leu Arg Ser Qu

Sc‘iﬁ%? EE’&F%?GCT%G‘%%&C% (FOFTRCAJET A

90 Tyr Tyr Cys Al a
-, 100 4
115
Sequence <220> <221>

Ser Ser 110

< > 139_<212> PRT <213> Artificial
ﬁ%&%éT%'sz%uence of reshaped human anti-HM 1. 24 anti body H

Phe Phe Leu
-5 Ala
Lys Lys -1 1
Ser Cys Lys Ala Ser Gy
25 Thr Pro Tyr Trp Met
35

-10

26

synthetic DNA

26

synthetic DNA

23

synthetic DNA

23

-\\\‘\
‘ \
Thwsh
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180 Gu Trp Met Ay Ser Ile Phe Pro Ay Asp Ay Asp Thr Arg
55 60 G n Lys Phe Lys Ay Lys Val Thr }Me
Ser Ser Ser 65 70 3
A u Leu Ser Ser Leu Arg Ser Au Asp Ser A-al3sl -80

90 Tyr Tyr Cys Ala Arg Gy Leu Arg Arg Gy Ay Tyr Tyr Phe Asp Tyt > !
110 - 105 Trp Ay An dy Thr Thr Val Thr Val Ser Ser 110 .
115 MOLECULIZR BYRD> systhetliq >DNBO <212> PRT <213>Artifi ci al

Sequence <220> ﬁ%(}%fg %ﬂno aci d sequence of reshaped human
anti-HM 1. 24 ant| e on version <400> 123 Met Asp Trp gshl‘
-1

H
T Arg Val PheOeREATSE AICAIAT SFIOACATE GAcK
-5 Ala H's Ser g MaIngd ngdeu Val Gn Ser Gy AIa Gu Val Lys Lys -1 1

5 10 Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay
Tyr Thr Phe 15 LENGTH: 35 20 25 Thr Pro Tyr Trp
Met A n Trp Valrywr): GQueWic Riiddy An Ay Leu 30 35
40  GQu Trp Met Ay Ser Ile Phe Pro Ay Asp Gy Asp Thr
Arg Tyr Ser 50 roporod?: ihddP 55 60 A n Lys Phe Lys
Ay Arg Val ThrMOBBRCULRR A'¥PB'S (syiithedeic THMA Ser 65 70
75 Thr Ala Tyr < .Leu Arg Ser Qu Asp Thr Ala Val 80
85 %Uﬁ%%®$%ﬁb5m SHEET 181 Tyr Tyr Cys Ala Arg G Y,
Leu Arg Arg G \PBATFTCARGA TREACAHKEG MATCTHECATSGTGCT 100 .

105 Trp Ay dn zp%ﬁnﬂf\go JThyg Val Thr Val Ser Ser 110 : 115
120 <210> 124 <271 1> 5% <21 2> PRT <213>Artificial Sequence <220>

LENGTH:

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION: |

GCCTACATGC AGCTGAGCAT CCTGAGATCT GAGGACTCGG CCGTGTATTA . 50
SEQ ID NO: 91

LENGTH: 50

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

ACGGCCGAGT CCTCAGATCT CAGGATGCTC AGCTGCATGT AGGCTGTGCT - 50
SEQ ID NO: 92

"LENGTH: 20

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GAGCTGAGCA TCCTGAGATC _ . 20
SEQ ID NO: 93

LENGTH: 26

TYPE: nucleic acid

TOPOLOGY: lineaxr

MOLECULAR TYPE: synthetic DNA
SEQUENCE DESCRIPTION:

——

—_—
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<221> <222> <223>Anmino acid sequence of reshaped human anti-HM 1..24
anti body H chain V region version q <400> 124 Met Asp ——Fr X
Phe Phe Leu Leu Ala Val Ala Pro Gy -15 THIBOSHEET-HAS BEEN |
-5 Ala His Ser dn Val @n Leu Val Gn Setr 3By Ala A Val BEBLAGED. 1

5 10 Pro Ay Ala Ser Val Lys Val Ser CTysS LyS Ara y
Tyr Thr Phe 15 20 25 Thr Pro Tyr Trp Met
dn Trp Val Ar PAECTCARCE TRGCEGICENEY Leu 30 35 26
40 SES%Ile@:QIPTrp Met Gy Ser Ile Phe Pro Ay Asp Ay Asp
Thr Arg Tyr Ser 55 60 @ n Lys Phe
Lys Ay Arg VallENGTHEt20rhr Ala Asp Thr Ser Ser Ser 65 .70
75 Thr Val Tyr ndedr Qnudmiceicier Leu Arg Ser Au Asp Thr Ala Vval 80

85  Tyr _Tyr Cys Ala Arg Gy Leu Arg Arg Ay Gy Tyr Tyr
Phe Asp Tyr 95 roporocY: Mined 100 105 Trp Ay Gn dy Thr
Thr Val Thr ValM@&CUB®RR I¥PE: synthetic DNA 115 120 <210>

125 182 <21 < 3> Artificial Sequence <220> <221 >
<222> <223>Am ﬁ%ﬁ%?ﬁﬁ%{ﬁﬁbshaped human anti-HM 1. 24 anti body H
chai n V regi on APAEST@RC rACZEBEECCT25 Met Asp Trp Thr Trp Arg Val Phe Phe 3%u

Leu Ala Val Al - -10 -5 Ala
H's Ser @n Va%%;klfe%b\/;%%eln Ser Ay Ala Qu Val Lys Lys -1 1

5 LENGTH0 2% 0 Gy Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gy
“ Tyr Thr Phe 15 pype: nucleic acid® 25 Thr Pro Tyr Trp Met
An Trp Val Arg dn Ala Pro Ay Gn Gy Leu 30 35
40 ' OPOLOBY :glimm3¥F Met Ay Ser Ile Phe Pro Ay Asp Gy Asp Thr
Arg Tyr Ser 50 MOLECULAR TYPE: syfthetic DNA 60 G n Lys Phe Lys Gy
Arg Val Thr Met_ Thr Al a As %S Ser Thr Ser 65 70
75 SEQUENCE DESCRIPTION: :
ACGGCCGAGT CCTCAGATCT ' 20
SEQ ID NO: 96
LENGTH: 35

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GCAGACACGT CCACGAGCAC AGCCTACATG GAGCT 35
SEQ ID NO: 97

LENGTH: 35

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

AGCTCCATGT AGGCTGTGCT CGTGGACGTG TCTGC . . 35
SEQ ID NO: 98

LENGTH: 35

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GCAGACACGT CCTCGAGCAC AGTCTACATG GAGCT . 35

SEQ ID NO: 99 B
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Thr Ala Tyr Met GQu Leu Ser Ser Leu Arg Ser A u Asp Thr Ala Val 80

85 90 Tyr Tyr Cys Ala Arg Ay Leu Ar g=Aeg—Gy—chy—Tye—Fyr
Phe Asp Tyr 95 100 10Y TiHiS SHIBETAHAS BEENTJhr
Thr Val Thr Val Ser Ser 110 - 1405~ | : e
126 <21 1> 139 <212> PRT <213> Artificial Sequence ravian
<222> <223>Am no acid sequence of reshaped human anti-HM 1. 24 anti body H
chain V regi on ¥BBGEH: hdPan hybrid) <400> 126 Met A u Cys Asn Trp Ile .Leu

Pro Phe Ile LeuprgpE: VahcT8icSgeid y -15 -10
-5 Ala Tyr Ser dn Val Glg,Leu Gn dAn Ser Ay Ala Gu Leu Ala Arg -1 1

5 TOPOLQQY py 10PIT Al a Ser Val Lys Leu Ser Cys Lys Al a-Ser Ay .
‘Tyr Thr Phe 15 MOLECULAR TYPE: sﬂﬂth%tic DNA 25 Thr Pro %r Trp Met
G@n Trp Val Lys @y Leu 30

40 S%&ﬁ&§5§%§%&”¥%ﬁﬁ?e Gy Ser Ile Phe Pro Gy Asp Ay Asp
Thr Arg Tyr SerAGSECCATGT AGACTGTGCT CGAGPBCGTG TCTGC 60 G n Lys Phes
Lys Gy Arg Val r{w Th | a Asp Thr Ser Thr Ser 65 70
75 Thr Val Tyr sﬁgét? u cﬂ'eu{%d; Ser Leu Arg Ser Au Asp Thr Ala Vval 80

85 : LENGTHOQ26yr Tyr Cys Ala Arg Gy Leu Arg Arg Ay Gy Tyr Tyr
Phe Asp Tyr 95 qpypg. lej {190 105 Trp Ay @n @y, Thr
Thr Val Thr Val  Ser Ser 110 - 115 120 <210>

127 <21 1> 139 ROROGLOGRT kinenr Artificial Sequence <220> <221 > <222>
* <223>Ani no aci dyEesEnNoe PfpE £shgpate dibmapant i - HM 1. 24 anti body

SEQUENCE DESCRIPTION:

AGAGTCACCA TCACCGCAGA CAAGTC ’ 26
SEQ ID NO: 101

LENGTH: 26

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: synthetic DNA

SEQUENCE DESCRIPTION:

GACTTGTCTG CGGTGATGGT GACTCT . 26
SEQ-ID NO: 102

LENGTH: 418

TYPE: nucleic acid

TOPOLOGY: linear

MOLECULAR TYPE: cDNA

SEQUENCE DESCRIPTION:

ATG GAC 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
-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
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
15 20 25

S TTT—

———
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REPLACEMENT SHEET 184 H chain V region (human-mouse hybr e

Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala Val Al a Pro |GTHIS SBEET HAS BEEN
-10 -5 Ala Hs Ser dn vVal An Leu Val{{dn MPHEQEDAIa
Gu Val Lys Lys -1 1 5 - 141 - To— 3
Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe 15 - ' ' 20
25 Thr Pro Tyr Trp Met A n Trp Val Arg G n Ala Pro Ay @n @y Leu 30

35 ACT CCC J@§C TGG ATG CAG TGG GTG G4 @AG GTF FCUPRECATCAA GG CTR Phe92

Pro Gy Asp G YTH%SPrJ%rAf:% #YE cPRTTrpOval Arg Gln Ala Pro ¢BPGln Gly Leu
60 A n Lys Phe Lys Ay Lys Ala Thr Leu Thr a Asp Lys Ser Ser Ser 65

70 30 75 Thr Ala ¥9r Met G n Leu SB? 1le Leu Ala Pn&5Qd u Asp

-éer Al a Val 80 GAG TGG ATG GGA TCT Ag’ﬁ TTT cc1_'|_ GGA9G5AT GGT 6A20AdlY rAGEWAf(%@T A azfy 9
y Leu Arg Ar Tyr e I

105 Trp Gy G %1&¥ "-ﬁ\;‘? I%ﬁr”\?an"sérlys‘éﬁp §ip Asp Thr Arg Tyr Ser g5

120 <210> 128 <21 1> 139 <212s0 PRT <213> Artifdsci al Sequence <230> <221>

<222> <223>Am a n resh umn ti,- ody
chain V. regi onry\%‘ecrgéégﬁgqégoé@ %E% %@t%ngr%ﬁgp#ﬁﬁk% T%&IA%E (bhe {ééu
Leu Ala Val Al &lRrysGPe-Lys Gly Arg Val Thr Ile-Th¥ Ala Asp Lys Ser Thr Seid 185
AIaHisSerGInVaIGInL%gVaIGInSerGI Ala du Val Lys ys -1 1

5 10 Pro Ay Ala Ser Val Eys Val Ser [ys Ala Ser Gy
Tyr Thr Phe 15ACA GCC TAC ATG GAG CT@@®GC AGC CTG AGA TCT GAczcgwrheG BC6 % Trissé

“Met G n Trp Valgngr ghOrpr Mo H@Lg el b G¥u LY 30 clu Asp Thr Ala val 39

40 45 Au T Met Glg?/SerIIePheProGly Asp Ay Asp
Thr Arg Tyr Ser 50 80 90 60 A n Lys Phe
Lys Ay Arg ValTAThl‘Acl rer Bat A@Aﬁcé‘@mhy&ASecABm & T8O TAC TTT GAC TAC 38470

75 Thr Ala Tyr Tyr gys A aSEJg ny LeguAl.'Agr grgs%rly%ijy /%}S’P T-I;'I}r Pt'taél aAs})/a'Il'yr
95 100 105
TGG GGG CAA GGG ACC ACG GTC ACC GTC TCC TCA G 418
Trp Gly Gln Gly Thr Thr Val Thr Val Ser Ser
110 115 120
SEQ ID NO: 103
LENGTH: 1013
TYPE: nucleic acid
STRANDEDNESS: single
TOPOLOGY: linear
MOLECULAR TYPE: cDNA
SEQUENCE DESCRIPTION:
GAATTCGGCA CGAGGGATCT GG ATG GCA TCT ACT TGG TAT GAC TAT TGC 49
Met Ala Ser Thr Ser Tyr Asp Tyr Cys
1 5
AGA GTG CCC ATG GAA GAC GGG GAT AAG CGC TGT AAG CTT CTG CTG GGG 97
Arg Val Pro Met Glu Asp Gly Asp Lys Arg Cys Lys Leu Leu Leu Gly
10 15 20 | 25

ATA GGA ATT CTG GTG CTC CTG ATC ATC GTG ATT CTG GGG GTG CCC TTG 14$-q_
Ile Gly Ile Leu Val Leu Leu Ile Ile Val Ile Leu Gly Val Pro Leu
30 35 40 '
ATT ATC TTC ACC ATC AAG GCC AAC AGC GAG GCC TGC CGG GAC GGC CTT 193
Ile Ile Phe Thr Ile Lys Ala Asn Ser Glu Ala Cys Arg Asp Gly Leu
45 50 55
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80 85 90 Tyr Tyr .Cys Ala Arg Gly Leu
Arg Arg Ay dy Tyr Tyr Phe Asp Tyr 95 : 1([1CL :
105 Trp Ay A@n Ay Thr Thr Vval Thr Val Ser Ser 100 THISSHEETHA @ EN '
120 <210> 129 <211> 180 <212> PRT <213> Hemd42prens <220> |< >ngpm0 % 5 l

sequence of HM 1. 24 antigen <400> 129 Met Al a Ser Thr Ser ¢
Arg Val Pro Met du As _
150 nep Lys ar g €57 Oeh STo ARG G45 (155 <SG, AT ST61 §CG CATIEAF GBF WbCMLGAR0 261
25 Arg Ala 3Q11%er tle cYaladd @shara1Gryr Yak RRwWLELW61h! €14 lceu Phe Thr
Ile Lys Ala 35 45_Asn Ser GQu Ala

Cys Arg Asp Gy Leu ArgﬁoAI a val et d us?,ys Arg 50 70 55

60 Asn Val Thr didicsatewaterccCas @an HouTLECAGheATGGUG Abas GEo dagsedd wcb5 289

70 80, Ph I u adn
Ala Ala Thr SLe'&S'IL']hxi_ﬁégu_lz}]lra %rr L%tGIgSPhe Gln Asp %ag (gl.uAﬁpeggﬁn Aqa Af\ela
95 REPLACEMENT SHEET 186 Ala Leu 8%t Ala Ser Leu &p Ala Au Lys Ala @n
Gy An Lys Lys,EO 1 I u
on by o aPRa e fae g, oto TS onn ot gpr o B2 Sl oy Gy
120 Thr Cys fs® HispThy Yabdfetppla Gy NaH ALe (Pear ey dgrAlg Aly G u
Asn G n Val Leu g430 95 135 100 140 Ser,yal Arg
Ile Ala Asp Lys Lys Tyr Tyr Pro Ser Ser Ser 145

AAG’ GCC it CEA CAA' ARG AMR'CTG R (FBR TEGACARGA MG MCaATE o CBE5

150
“ Leu Leu Ile ValLysemd eun @1y ¢BULPEILyE6Pal Glu Glu Leu Glu G1yY16Qu Ile Thr
Ala Leu Leu G n 180 REPLACEI\/ENT SHEET 187 CLAI M5 1. A chineric L

175
chain conprising the constanjfloregi on (C regi of a human Ii (L) chain,

and t he ACA TTA AAC CAT AAG CTT CAG GAC GCG TCT GCA GAG GTG GAG CGA CTG 433

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 Ser Val Aré Ile Ala Asp Lys Lys Tyr
140 145 150
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
155 160 165

ATT GTIG CTG CTG GGC CTC AGC GCT CTG CTG CAG TGA GATCCCAGGA 575
Ile Val Leu Leu Gly Leu Ser Ala Leu Leu Gln **%
170 175 180
AGCTGGCACA TCTTGGAAGG TCCGTCCTGC TCGGCTTTTC GCTTGAACAT TCCCTTGATC 635
TCATCAGTTC TGAGCGGGTC ATGGGGCAAC ACGGTTAGCG GGGAGAGCAC GGGGTAGCCG 695
GAGAAGGGCC TCTGGAGCAG GTCTGGAGGG GCCATGGGGC AGTCCTGGGT CTGGGGACAC 755
AGTCGGGTTG ACCCAGGGCT GTCTCCCTCC AGAGCCTCCC TCCGGACAAT GAGTCCCCCC 815
TCTTGTCTCC CACCCTGAGA TTGGGCATGG GGTGCGGTGT GGGGGGCATG TGCTGCCTGT 875
TGTTATGGGT TTTTTTTGCG GGGGGGGTTG CTTTTTTCTG GGGTCTTTGA GCTCCAAAAA 935
AATAAACACT TCCTTTGAGG GAGAGCACAC CTTAAAAAAA AAAAAAAAAA AAAAAAAAAA 995
AAAATTCGGG CGGCCGCC 1013.”_
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variable (V) region of the L chain of an anti-HM 1.24 antibody. 2. The
chinmeric L chain according to claim1 wherein said V region of t he L chain
has the am no acid sequence as set forth in SEQ I D NO '
L chain according to claim1 wherein said-Cl42g+on of th
Cerr]. 4. A chineric H chain conprising the constant leegion=0
heavy(H) chain, and the V region of the H chain of an anti-HM 1. 24
anti body. 5. The chineric H chain accor dCAAIMS cl ai m 4 wherein said V
region of the H chaipn has £ ha, gpd e a_('llc_q.léﬁq ri‘élﬁ ttﬂBrEBnég @EQ | D
NO 2. 6. The chineric H chaln according m 4 erein sal regi on
of the human HXa®%iq i€ @rgion) Qi(§nhﬁﬁq% %&ﬁh%oﬂ&)c%hﬁ%PS|ﬂgd(I?e an L
-chain conpri si mgaﬁl%l% reg Gediord dRINEHE L1, (e in a9 aReaNtieguon,oh the L
chain of an anti-H Jg 24 antibody; and (2) an H chain conprising the C
region of a huF 399 n and the v region of the H chain of an anti-HM
1.24 antibody. 8. The ctmhaard}mmmdaady:mrahmgrdmglmnﬁziamhelewneﬁém
V region of the L in has t m nQq a uence as _set for i n SE

NO 1, and sai fa\}dfgélroergl&n tq% tﬂ? chg'f i ﬁhaae %’%oa'&ﬂ‘%l §%h%eﬁ%‘éu3§
forth in SEQ | BsNGet2.foxth 'ﬁheSEngj cND:ofl-t he reshaped human L chain of--
anti-HM 1. 24 anti bo co f 1t

regi on of a human Lq%:/hal rr'lm{é % ?‘f% %W&{#%l on oﬁ%‘ﬂ Q@%ﬁ?ﬁn
of an anti-HM Bad4 @tre@gdyl O@t}fﬁne hmmaégllorchﬁln hes r&@shaped human L chain
* 188 according to C'Q‘”‘9E“$ﬂ!ﬁé%f8”ﬂjéﬂaiduﬁbﬂﬂFiéﬁﬂ Ckﬁ@'ébifﬂ&ﬁﬂcfé ion

represented by the follow ng anino acid sequences:

Asp Val Asn ThP Alaah‘VﬁlanAIh&a("SE@)l ShRén 3)anchighe éérr%JaPFSe?f AFs}PﬁAIrIgCWm

Thr (SEQ | D NOp 4 anClaiR®:i -Ev 1G22 @ﬁ%igﬁ@ySer Thr Pro Phe Thr (SEQ I D NO
5). 11. The V reg| n of hhe reshaped human L chain accord| fo cI a| m 10

wherein said FRis erlvg & CoHHeFd cFR Shad h ARGPEHND IR SFaHurhwherein
subgroup | (HSGklid ¥2regibn Yir €fieOn HOkHdih Meshanrsl MITRN dcfdadguence

as set forth in SEQ ID NO 2.
6. The chimeric H chain according to claim 4 wherein

said C region of the human H chain is Cy.
7. A Chimeric antibody comprising

(1) an L chain comprising the C region of a
human L chain and the V region of the L chain of an anti-HM
1.24 antibody; and

(2) an H chain comprising the C region of a
human H chain and the V region of the H chain of an anti-HM
1.24 antibody.

8. The chimeric antibody according to claim 7
wherein-said V region of the L chain has the amino acid
sequence as set forth in SEQ ID NO: 1, and said V region of
the H chain has the amino acid sequence as set forth in SEQ
ID NO: 2.
| 9. The V region of the reshaped human L chain of
anti-HM 1.24 antibody comprising i

(1) the framework region (FR) of the V region of
a human L chain, and

(2) the CDR of the V region of the L chain of an
anti~HM 1.24 antibody.

10.___The V region of the reshaped humggﬁghghaln

—————
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according to claim11l wherein said FR is deri ved fromthe FR of human
antibody REI. 13. The V region of the reshaped human L ¢ |
claim1l wherein said FRis substantially the sanme as th
anti body REI. 14. The V region of the reshapgd human L c
claim 11l wherein said V region of the L.chain has the am no aci
represented as RVLa in Table 1. 15. The V region of the reshaped human H
chain of anti- onﬁdimltthomiyamnﬁ)rWBéngl(l 13aiteCBR bast hbeVamdgioomcdid a

human H. chai n, %%éi” g a f |- HM
1. 24 anti body. éﬁé \}:@%gl on o [}E’é r%gehfaggﬁgﬁlﬁg ﬁlﬁﬁalh%lgcg%r %ﬁgetsd
claim 15 wherein sai d COFCPRE: tTigs ahlmosemalseﬁapnvelrépneg'ém adapyailhala
foll owi ng am no gg%dl§qw.en§ £s: CDR1: Pro Tyr Trp Met A n (SEQ I D NO 6)
CDR2: Ser lle P roGIy Gy Asp Thr Arg Tyr Ser G n Lys Phe Lys

(o 1D NG - 5 CoRs: ay Gk SR e Gy By R Py Py ERAS $570: TPSHD*| )
NO 8). 17. The V regi orcpi3{ held eshapeds heyBnsék ChRi Np26 CPhE 'I'ﬁrt&SEballm
16 wherein sai Ck(FReés derived fromthe FR of" a human anti body of HS 18.
The V region of 'th )r’eshaped human H chain REPLACEMENT SHEET 189
according to clai m 16l whertes 1V seegliidiR df khe xieshapedfhamahhh ERain3 of

human anti body The f the resh n_H c n
according to cléailc%nﬁ etr':)e|c>1{L s‘léﬂgoﬁgli"c}i It e 5 F@gtfar&erf'ﬁs sgﬁgmagh?he
FR 1-3 of humarFRimf FodyundEs, ardnidoshy obﬂ:Rmmem wtisgmm;tpall yHEBE)sane t he

“ FR4 of human anti bo JH@@¥%1%§@£ N4 é%%éoé&?l RS %,SUﬂaghg },i body

according to claim1l Wwher el am no aci d accor Ing to

t he definiti onsaasfondigg g slaidn AR Whﬁnaﬂrmcﬁﬂxﬁ‘é FR his ad¢nbvedi iram the
position 71 acagi ¢ Mhdntard tyzﬂtciqudé} tggons of Kabat insaid FR3 is al anine,
.and the amno acid at position 7 accord| ng to the definitions of Kabat in
said FR3 is al ani ne.l21. Thee HxaHEian &L (4he athared nivman aht Fhaéy
according to C|a&1dﬁrlﬁ.ﬂ/ghﬁ:ro‘3ldléhh\€ 1ANWHe gl s’ﬁld)qsﬂti@f‘sﬂﬁsﬁé;ﬁ@iﬁllﬂﬁ tRe

t he deflnltlons of Kaba in salfd FR3 is Ie/% 22 The V region of the
r eshaped hurran 59 e FR of human antibody R

14. The V region of the reshaped human L chain

according to claim 11 wherein said V region of the L chain
has the amino acid sequence represented as RVLa in Table 1.

15. The V region of the reshaped human H chain of

anti-HM 1.24 antibody comprising

(1) the FR of the V region of a human H chain,
and

(2) the CDR of the V region of the H chain of an
anti-HM 1.24 antibody.

16. The V region of the reshaped human H chain
according to claim 15 wherein said CDR has the amino acid
sequence represented by the fbllowing amino acid sequences:

CDR1l: Pro Tyr Trp Met Gln (SEQ ID NO: 6)

. CDR2: Ser Ile Phe Gly Asp Gly Asp Thr Arg Tyr Ser
Gln Lys Phe Lys Gly (SEQ ID NO: 7)

CDR3: Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr .
(SEQ ID NO: 8). _

17. The V region of the reshaped human H chain
according to claim 16 wherein said FR is derived from the
FR of a human antibody of HSGI.

18. The V region of the reshaped human H chain

\\
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according to claim 17 wherein said V region of the Hchain has the am no
aci d sequence represented as RVvHf, RvHh, RVH , RVH , THK T —RvHF:
RVHn, RVHo, RVHp, RVHr, or RVHs in Table 2 to 4. 23.jT W BB
chain of anti-HM 1.24 antibody conprising (145the C Lan ACER man

chain, and (2) the V region of an L chain conprising the FR of a humam L
chain and the CDR of the L chain of an anti-HM 1.24 antibody. 24. The

reshaped hunan aceIrdNAckdrehaign b (Theren swideFR 3addie degiyrdofrore

human L chain ighdiurmn CK d et iihn sidibdtipfage human L chain is derived
fromthe FR of a human anti body of, said CDR of -then L chain has

G nd
the amino acid sequente SHRwWY iFPERR rﬂfld?h%SFeSm%P‘?ﬁrgﬁ'i“Bﬁ Bt €PR&™r eshaped
h?mﬁn L chai nbwggngﬂb Cﬂhﬁim AD W I%ﬁ]gih ﬁ@ai:ﬁ AR $adeiéved}:—>étﬁm:ﬁ.b&l§|?
of human anti .26, The .\ regjon t he resha n_L ,chai,
190 according td'&I54Mh 2F vﬁlﬁ eFl\{h 15"214 ooq:%"f'%a%uab’%?gb‘?&& Fgg?hgngaﬁﬁlgsf'pﬁe
FR of human antisabsSREnt izl 1yl tthe eshwapechen PR df chvaman agnbibdodg gH6CLai m

23 wherein said V regon Qf e..L .chai S U e
represented as RVLaezgjn' Télg'\eer}g.c%n eﬁr}bsh%%%a%% %h%ﬁﬁlggagnti-HM
1.24 antibody comguiding Yol)cldian Qb edicoreiogf théamine! ahddnatapdsifjont Be
V region of an Jdchiih rd1Si : 'RH@:P!: ghal hy a t CDR of
the H chain of an antJj - Wﬂﬁ %ﬁ%@f}%l‘%.%hg r eskl;ka ed ﬁ%ngﬁl .%hai n
~according to clHAZE Nehertdien afHing @Gichiadn RAS iHOMubhrAFFRFAIRgi §ohtihan
- ﬁvl regi ?_n,b Zaldéfﬂiﬁisigidd%e gpmgé&%hﬁ;s@tﬂﬁ %exky@chiéﬁ%beaﬁai @ﬁet&gino
uman anti body of, , and sai of the H chain has, the, am no_aci
sequence shown 8G+% % Popdtiss HhacceatbHie 4y I-qg]"cﬁ%ﬁ‘hth%’é%rﬂf njabat
cl ai m 28 wher eiim saiid FR31-43 21ld@rineed fromthe FR 1-3 of human anti body
HG3 and said FR4 is _deriyed om t.he FR4 of hunman anti body JH6., 31. The
reshaped hunan H chgﬂ‘n aﬁ%‘&r%’l’rﬁggatl(? &gﬁhezgﬁﬁ%peﬁ }E‘ﬂ?#l'—ﬁ“'ll%?éy
substanti al | y teecsding e ERalin3 16f whexreinanthe cdyi tdcCRhaint saipostdion 73
substantial ly t E f ch n ti JH6. . T chai n of

t he reshaped h%%%r&g%gb%%ytgécgre ilﬁlg%tlg%c é’&?n% elrrg?snalt%gf‘%gm Jﬁ% acid at
position 30 lysine.

22. The V region of the reshaped human H chain

L

ey

according to claim 17 wherein said V region of the H chain
has the amino acid sequence represented as RVHf, RVHh,
RVHi, RVHj, RVHk, RVH1, RVHfm, RVHn, RVHo, RVHp, RVHr, or
RVHs in Table 2 to 4.

23. The reshaped human L chain of anti-HM 1.24

antibody comprising '

(1) the C region of a human L chain, and

(2) the V region of an L chain comprising the FR
of a human L chain and the CDR of the L chain of an anti-HM
1.24 antibody.

24. The reshaped human L chain according to claim 23
wherein said C region of the human L chain is human Cx
region, said FR of the human L chain is derived from the FR
of a human antibody of HSGI, and said CDR of then L chain P
has the amino acid sequence shown in claim 10.

25. The V region of the reshaped human L chain
according to claim 23 wherein said FR is derived from the
FR of human antibody REI.

26. The V region of the reshaped human L chain
- e
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according to the definitions of Kabat in said FRL is threenine._the am no
acid at position 71 according to the definitions of Kabaf] 1 ' f

al anine, and the am no acid at position 78 according to Ihémﬁggggﬂgﬁg§§§%¥
Kabat in said FR3 is alanine. 33. The H chal46o0f the reskspet—hunan—
anti body according to claim28 wherein the amno acid at position 73
according. to the definitions of Kabat in said FR3 is lysine. 34. The
reshaped hunman dtahadingcoorelagn t23 cvhereds swmideFR $ai substagténléy the H

chain has the g i 9 ented as RVH, RVHh,

RVH , RVH wﬁ?%%ﬁ%%%f%ﬁpﬁ H, or RVHs in Table 2
to 4. 35. The reshaptt hufhs zeahapry kumamth-¢heincaceardbbayteodprisi Ag:
(A) an L chain v{mﬁéi&'mdk} 146 dn 'S0 Ofe Of @ndPABRaL €h8I BmiABUat2y the

V region of an charn conprising the FR of a human L_chain and the CDR of
the L chain of S8AugNGe HERIeseRiRd RI\RViadall BfaBke 3 chai n conprising (1)
the C region of a hugn hrdatdshapul (Fimdmen \chi&gh 06f odnBh-HMChaRa
conprising the FR qf hunman H chain and the CDR of the H chain of an
anti-HM 1. 24 arﬂr?tb’gl‘ﬂf.%’ SRS Y haped human anti body according to claim
35 wherein said CDR of thgl) ctiee ic hesgidwe afri achwean Bechaing ahdwn in
claim 10 and said CDR of e chaln_has the.am | d_sequence.sho i
claim16. 37. The reshape LJ&R?2%t§?ﬁﬁ@né%£o?ﬁggggﬁ%l%l§§ﬂ?§%gﬁﬁ§rgﬁﬁ Fr
said CDR of thef aHainemhds ¢heimmmd e CBRqENCke showhain of aam 40t isHMd
~ CDR of the H chai i m no aci d sequence shown in claim16; said FR

of a human L c@'lin11 ihagr&ettrlfcvg'd fromthe FR of an antibody of HSG; said FR
of the human H chai ?3d dRhe eeshapsd thunaFR Bfckanmecandipgdyo of by 28
said C region Qinhdhe WK Lc Cf@g?ibﬂ WS Hknd© U OPha 8Adi s SBhdafk €491 ON
of the human H chain i1s human Cyl region. 38, The,reshaged,huna? ant i od¥
according to clZAIRL \FkdiER GF EheR pmamH (Chain 15 Aokt YR dEFPBnERReFRR
of human anti bedy did .maad &t ibopfot ESEL chand ssideCDRedf fthen Hushain
ant i body HG3, ggg S%#g FR4 of tQﬁ H chain is deriyved ron1%ge FR4 of human
anti body JH6- 3B Hife FUINMARH G AR Dctdrar Yt o°tl ai m 35

30

The reshaped human H chain according to claim 28

——— e

wherein said FR 1-3is derived from the FR 1-3 of human
antibody HG3 and said FR4 is derived from the FR4 of human
antibody JH6.

31. The reshaped human H chain according to claim 28
wherein said FR 1-3is substantially the same the FR 1-3 of
human antibody HG3 and said FR4 is substantially the same
the FR4 of human antibody JH6.

. 32. The H chain of the reshaped human antibody
according to claim 28 wherein the amino acid at position 30
according to the definitions of Kabat in said FR1 is
threonine, the amino acid at position 71 according to the
definitions of Kabat in said FR3 is alanine, and the amino
acid at position 78 according to the definitions of Kabat
in said FR3 is alanine. |

33. The H chain of the reshaped human antibody
according to claim 28 wherein the amino acid at position 73
according to the definitions of Kabat in said FR3 is
lysine.

34. The reshaped human H chain according to claim 28

wherein said V region of the H chain has the amino acid
R
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wherein said V region of the L chain has the am no act e '
represented as RVLa in Table 1. 40. The reshaped hu T# BPEEY HA OégéN g
to claim35 wherein said V region of the-H chain has tfhe arﬁm@@g%
REPLACEMENT SHEET 192 sequence represent ed 27 RvH , RVHEhs A VMK
RVH , RvHFm RVHn, RVHo, RVHp, RVHr;, or RVHs in Table 2 to 4. 41. DNA
encoding the V region of the L chain of an anti-HM 1.24 antibody. 42. The
DNA accordi ng t¥PIYeNGR erFrsnterd A RVEEqgi B RWELL R¥HIn éﬁﬁbdegv{'lllie
amino aci d sequeng@n AREE, forid, IRviIBEQ RBINO o . R8s Therdbifeagcepding to
claim4l wherein hat encodes saj gtj‘v regl on_lg)f the_L cgaig hills2 _
nucl eoti de sequence 3% sein® FS19Re B3 (Rt 4Po%y ohpbhcEYi hg2fhe v
regi on of the FmfibodwicaiprigingiM 1. 24 anti body. 45. The DNA according to
claim44 wherein said V region of. the H chain encodes the amno acid
sequence as set forth in 135 NOCPR LY COMBEL NN accor di ng to claim44
wherein DNA t hat encodes 'sai d MYy edilen Ofredion ahair nhimesnthechathgoande

sequence as set forth in SEQ I NO 7 engogl ' ' in
conprising: (1) the C region @f) ath}ﬁe‘rre}?ll {e% n&a%&i 2@%%@?@6%%%“&
the L chai-n of the &R icfHd humbmd idudyn a8l the AR @t coheli hgchainl af nea7

wherein said V J.80i 9y of 406 e SR efiepdes the amino acid sequence as set
forth in SEQ I Drﬁ% 1. 49. 'T'qhe lDNA}{'}ccordi ng to claim47 wherein said V

region of the L chain has{Bhe afudi &dtaide ctRektd%s set forth in SEQ 1D

“ NO 1. 50. DNA encoding a chi r)i Cdﬁé:l‘taifé%i}jﬂ)réﬁiélg{m,ﬁéﬁ fihenh&ifieghpa of
a human H chain; and (2) the ion of the H chain of an anti-HM 1, 24

reqi
antibody. 51. The DNA accor ditfg tg:l'tﬂ & RV hetlei 30 Jhi IR SGPBRT 5F10Ge H
chain encodes tdf 3M X aCiHhrEAOULRIRIAS H/1 (Y tEDR o SEChé DI Nehafn 6£. an

The DNA according tq _claim50 eregin said V region of the H chain has the
nucl eoti de seq@é%dég% Lt ant%o‘ﬁ"

36 The reshaped human antibody according to claim 35

wherein said CDR of the L chain has the amino acid sequence

shown in claim 10 and said CDR of the H chain has the amino

acid sequence shown in claim 16.

37. The reshaped human antibody according to claim 35
wherein said CDR of the L chain has the amino acid sequence
shown in claim 10; said CDR of the H chain has the amino
acid sequence shown in claim 16; said FR of a human L chain
is derived from the FR of an antibody of HSGI; said FR of
the human H chain id derived from the FR of a human
antibody of HSGI; said C region of the human L chain is
human Ck region; and, said C region of the human H chain is
human Cyl region.

38. The reshaped huﬁagh?ntibody according to claim 35
wherein said FR of the L chaiﬁ:ﬁs-gerived from the FR of
human antibody REI, said FR i-3 of thé'H chain is derived
from human antibody HG3, and said F§4fdftihe H chain is
derived from the FR4 of human antiboay Jﬁﬁ. i

39. The reshaped human antibody according to claim 35
wherein said V region of the L chain has the amino acid
sequence represented as RVLa in Table 1.

40. The reshaped human antibody according to claim 35

wherein said V region of the H chain has the amino acid
A e s
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193 forth in SEQ ID NO 2. 53. DNA encoding the Vre on nf the reshaped
human L chain of an anti-HM 1. 24 anti body conpri sing: .gimkg é%h é E%ﬁ
Eéué ajl n

region of a human L chain; and (2) the CDR of the V glegion

of an anti-HM 1. 24 antlbody 54. DNA encodi bg8t ke V r &g

human L chain according to claimb53 wherein said CDR has the anino acid
sequence shown in claim10. 55. DNA encoding the V region of the reshaped
human L chai n asegueintg repreésentsd abeRV¥HA, SBVHhFRRVEideRVEdd RVEM .t RYHRR
of the human a 6. e I Ngq-t g f ot

r eshaped hurrannﬁg_ﬁﬁq?/n accbqél ng t%%él ?nqgg grg?ﬁgs%?dbggllgszdgﬁ \?ed
fromthe FR of humanthnt i BBAyerEpding thmAVeregdPRgofnEhy FeghadnoPrtt Re

-reshaped hunman inehoim acsorghfdpé@ycl @i m 53 wherein said FRis
substantially the sane the FR of human anti badé;‘REl 8 DNA . accor, I"l’g to

clai m 51 wherein saitv %@?o%“%fa?h%r@lﬁﬂaF aifed tﬁgeﬁﬁﬁﬁosa&
sequence repr esesdpsin a6f RMh@ L ncHabh eedcodds thd emdndi agitiheeYfueagieomsof -
t he reshaped huna% # ?ﬁln ﬁégﬂﬁ?ﬁ%to cl ai m 53, which has the nucl eotide
sequence as set®fort?r g £0. DNA encoding the V region of the
reshaped human H chadd. of Tha DMA|adcdbdidPigaboi bdbaymcdipwheragn DNA thetFR
of the V reglon h n of .the
H chain of an an o{ﬁ{ gggdant£%&ékn € éﬁ%ﬁ$& QPE ﬁéstﬂﬁcge%ggpgn of the
reshaped human seéquence axgoseft n@orbhciml SEQGOIDNMEPei h.sai d CDR has the amino
* acid sequence shown jj C'ﬁﬁﬁ‘éﬁco&ﬁ% g A SP%BSntBE w\!héeﬂ' eRa®h b#€an

reshaped human H chain accordin erein sald FR 1s derived
fromthe FR of ameltiiMeh %tﬁ%@t@o%ﬁi HSG . 194 63. DNA encoding the V

region of the reshapgsl hupgd ﬁk&rﬁﬁébfﬁfﬁﬁdt@9c191ﬁ|@4”%ﬁ@ré@ﬁf§bmdsﬁld FR
1-3 is derived fromthe FR 1-3 of human anti t he

encodi n
V region of thec9ePaRE WRRW#I¢F%%%J?P%&%%§dF%% ?%lﬁ?a?ﬁ+%g£€HBFBFﬁ 83
FR 1-3 is substgaéﬁipd,ﬂyhthe sme;[ms;q@hezFR 1-3 of human anti body HG3. 65.

encoding the V nﬁQIOQP o 6£h acggg lngftéhglalm 44 wherein DNA that

encodes said V region of the H chain has the nucleotide
sequence as set forth in SEQ ID NO: 2. |

47. DNA encoding a chimeric L chain comprising:

(1) the C region of a-human L chain; and
(2) the V region of the L chain of an anti-HM
1.24 antibody.

48. The DNA according to claim 47 wherein said V
region of the L chain encodes the amino acid sequence as
set forth in SEQ ID NO: 1.

'~ 49. The DNA according to claim 47 wherein said V
region of the L chain has the nucleotide sequence as set
forth in SEQ ID NO: 1.

50. DNA encoding a chimeric H chain comprising:

(1) the C region of a human H chain; and
(2) the V region of the H chain of an anti-HM
1.24 antibody.

51. ‘The DNA according to claim 50 wherein said V
region of the H chain encodes the amino acid sequence as
set forth in SEQ ID NO: 2.

52. The DNA according to claim 50 wherein said V

region of the H chain has the nucleotide sequence as set
_—
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reshaped human anti body according to claim60 wherein the am no acid at
position 30 according to the definitions of Kabat in sai Ls_t hreonine,
the amno acid at position 71 according to the definitiofpsyi§ skgbatyddSal J
FR3 is alanine, and the amino acid at positlid$h <78 accordjing t g %’éﬁhég\j ,
definitions of Kabat in said FR3 is alanine. 66. DNA encegFrg=the=-—+tegion
of the H chain of the reshaped human antibody according to claim60 wherein
the- am no aci df@rtpodnt SER 7B HOcorlding to the definitions of Kabat in said
FR3 is lysine. 67. BNA epgadiengodifgY thedivokedfidh& f et pask RupEd Hhrediim
according to claim60 wherein said I’e%l on.of the H chain has the am no
aci d sequence FBAABsEAt 88 F8TRVHM 1RIAN 2MAMHCAYRAGMPIAAINT RVHL, RVH m
RVHn, RVHo, RVHp, RVHr, @n)RVidhel FRT@F @hd WO régith diNA enmedi-my dieink
regi on of the reahaped human H chai n according to claim®60, which has the
nucl eoti de seqfBfice as set forth in SEQ ID NO 18, 19, 20, 21, 22, 23, 24,
25, 26, 28, or 102. 69. DPBA entedCD® bife thesVaped iomeE [thehdl chHimmof an
anti-HM 1. 24 anti bo ogprising. (1) the Cregion of a human L chain; and
(2) the V regiSHtérggnitgghgiﬁlggd rising the FR of a human L chain and the
CDR of the L chain &f.anDNAt engbding4 tiet Vhoegiorn) ofDivhenrasthiipad thyumaEmiIm
69 wherein sai gdy¥;hedieR af ngheol c4ak" s3NGRLES i A RDRHULL SR
represent ed asgﬂgﬁg ?n §§gﬁgbl.o7fu %NAsqccor iﬁg to c g?%169 wherein sé?d
V region of thacidchganenas shewhudéheslpd® ddquence as set forth in

" REPLACEMENT SHEET 185, SEGNR MRko09ind2+theDWA ragaendiofd the WetiHaged Wi 11,
said Cregion of the L chain is the CK regl%giot a hggpn L chajn., 73 ggwa
encodi ng the r EBRAPBeBCRAREATE ERaFA2M ad ¥heredp fasdl IR ilﬁoa?’%ld’rﬁﬁiri 9Y:
(1) the C re%i e,@eROFRa"hﬁﬁna Hﬁﬁtbai _ahtabngbethgG\If.r egi 0& .01;] an H chain
conprising the of .a n chai n e of . chai n of .an
i 1020 ot 1 bod6 e THNR" saSa3pE.ERE Vi eatomm s Hise St fihan T
accordi ng to cthaim73cebedehy sai d1¥imegi3owhefretime sld ich@R ilsadetdiereaiifiveom

aci d sequence resent.e . Hh H , RVH , RVHK, RVHL,  RVHf m
RVHn, RVHo, thﬁ,g E%H?% g‘r"%é&}féﬁ%%blqggl le?‘Eg\'/to 4.

DNA encoding the V region of the reshaped human L
chain according to claim 53 wherein said FR is _
‘substantially the same the FR of human antibody REI.

58. DNA according to claim 51 whe;eih said V region
of the L chain encodes the amino acid sequence represented
as RVLa in Table 1.

59. DNA encoding the V region of the reshaped human L
chain according to claim 53, which has the nucleotide
sequence as set forth in SEQ ID NO: 9.

60. DNA encoding the V region of the reshaped human H
chain of an anti-HM 1.24 antibody comprising:

(1) the FR of the V region of a human H chain;
and '

(2) the CDR of the V region of the H chain of an
anti-HM 1.24 antibody. |

61. DNA encoding the V region of the reshaped human H__,
chain according to claim 60 wherein said CDR has the amino
acid sequence shown in claim 16.

62. DNA encoding the V region of the reshaped human H
chain according to claim 60 wherein said FR is derived from
the FR of the human antibody of HSGI.
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75. DNA encoding the reshaped human H chain according to claim 73 V\,herel n
said V region of the H chain has the nucl eotide sequen ]
SEQ ID NO 18, 19, 20; 21, 22, 23, 24, 25, 26, 28, or
encodi ng the reshaped human H chai n accordi ngote cl ai
regi on of the human H chain is the Cyl region of the human H chain. 77. A
vector conprising the DNA according to.any of clains 41, 42, 43, 44, 45,

46, 47, 48, 49, 50, 63, SONA58nc6ding5th&6Y 5@gi6s, of9ths0 reshareel Me@arb4

65, 66, 67, 68, %ﬁgin72 Cg%dl%% tZBClZ gﬁhﬂﬁQQeZﬁ s&8d @thS% @lderlvgﬁ_

trans—forrred with a vec or according to any
42, 43, 44, 45,fxem e AR, 143, osohuman SQtlQQdY5ﬂG355 56, 57 58, 59, 50,

61, 62, 63, 64, ‘65, §f, OfNaEncERindOtndlv Fgidh of4cndSredBlold nifharfn

mathodfor producmgthe I meric an X anti-HM, 1. anti body, ..
conpri sing the Ghapa %‘FCOEQJ-BQirFﬂgChaHBs@ c@h?rﬁbnt Pahes §Bm§c13w|ltsh an

expression VeCtQﬁbQ@ém{iﬂDﬁ the £hife 286 O0tHENPR! 0- aanOﬁuﬁlhﬁl ahtdboddZ HEB3, |
47, 48, and 49, and g\gl ressi on vect Oé C\anél sing % ﬁ Dl\lﬁ agcordl (r%g tho
any of claims 44, 45° % ergoding ¥he g52BveFi hfe a4 8t t

anti body. . 19r@sB£)pedAhmaﬂiloainfbhso@yoﬂcmmﬂ@lh@etoesmammdsnuwhereritm ey
of anti-HM 1.24 anti bod

risin e st._cell
co-transfor med FMH° aﬁc‘@(p?gs ?oh {‘/‘g% g& ?r% dénﬁgEEh{éH%)Nﬁgfgg&% Oﬁ'& Pg
any of clains 5Rab&¥,inSsabd, FRY, iH8thBEont®e, 70he 7aminndad2dand gosition
expressi on vect C [hS) ccor di f.cl 63,
o4 65, 06, 67, bECaBrabyg e gy UeEEALELLRG S8 RRURE' 1] BaTD PR3 BT |0
desired anti bodgdamgine, faphathmomnine adc tdnpospes bhienn? 8i atagrdéngntacthee
i ngredi ent a Chiderd £ AR Q?fikmymp@&iéusﬁ'ysrsfggﬂhées pol ypeptlde

havi ng the am no acid segﬁ\?nce as_set forth in SEQ I D NO 103,
phar maceuti cal conpdd ¢ i RNEFNRERH Y Bhe Jh TRIIR ‘i’fﬂg?léﬁl @n?héhﬂr@f-l ghe

anti-HM 1. 24 antddibed Sumar dMeisReptdccageivigf €6 &VLLANBOCRABREANNEhAS
an active ingredient  a chimeric antibody which,recognizes tide
having the ani V9 &@é&%c%osa’st’s‘& r"’f"'rF(i’lFfj%S’EQ) ?)TZ\E? gﬁgp‘ 1on§\ of
therapeuti ¢ agebdiorinmnsd PRI MR XYysneas an -active ingredient chineric
oo nor e s Yo it AR ACS) GRTRT Ok Dr8oELEAIL08 Rinld -
chain accordlng to claim 60 wherein said V region of the H
chain has the amino acid sequence represented as RVHE,
RVHh, RVHi, RVHj, RVHk, RVH1l, RVHfm, RVHn, RVHo, RVHp,
RVHx, or RVHs in Table 2 to 4. '
68. DNA encoding the V region of the reshaped human H
chain according to claim 60, which has the nucleotide
sequence as set forth in SEQ ID NO: 18, 19, 20, 21, 22, 23,-
24, 25, 26, 28, or 102.
69. DNA encoding the reshaped human L chain of an
anti-HM 1.24 antibody comprising:
(1) the C region of a human L chain; and
(2) the V region of an L chain comprising the FR
of a human L chain and the CDR of the L chain of an anti-HM
1.24 antibody. '
70. DNA according to claim 69 wherein said V region
of the L chain encodes the amino acid sequence represented
as RVLa in Table 1.
71. DNA according to claim 69 wherein said V region

of the L chain has the nucleotide sequence as set forth in
’_—/___________—_——————’ .
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' specifically recognlzes pol ypepti de haV|ng the am no ach‘snnuence as_set
forth in SEQ ID NGO 103. 86. A pharnaceuti cal conposi t i g8 g

active ingredient reshaped human anti-HM 1. 24 anti body. 37, 2

agent for nyel oma containing as an active.ipgyedi ent a rbsheped-—hing

anti body which recogni zes pol ypeptide having the. am no acid sequence as

set forth in SEQID NO 103. 88. A therapeutic agent for nyel oma contalnlng

as. an active iSEQ exth eNd: r®shaped human anti-HM 1. 24 antlbody

72. DNA according to claim 69 wherein sald-C fegion
of the L chain is the Ck region of a human L chain. o
73. DNA encoding the reshaped human H chain of an

-

anti-HM 1.24 antibody comprising:
(1) the C region of a human H chain; and
(2) the V region of an H chain comprising the FR
of a human H chain and the CDR of the H chain of an anti-HM
1.24 antibody. .

74. DNA encoding the reshaped human H chain according
to claim 73 wherein said V region of the H chain has the
amino acid sequence represented as RVHf, RVHh, RVHi, RVHj,
RVHk, RVH], RVHfm, RVHn, RVHo, RVHp, RVHr, or RVHs in Table
2 to 4. '

75. DNA encoding the reshaped human H chain accorxding
to claim 73 wherein said V region of the H chain has the
nucleotide sequence as set forth'in SEQ ID NO: 18, 19, 20,
21, 22, 23, 24, 25, 26, 28, or 102. ‘ | '

76. DNA encoding-the reshaéed human H chain according
to claim 73 wherein said C region of the human H chain is
the Cyl region of the human H chain.

77. A vector comprising the DNA according to any of
claims 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59, 50, 61, 62, 63, 64, 65; 66, 67, 68,
69, 70, 71, 72, 73, 74, 75, and 76.

78. A host cell transformed with a vector comprising
the DNA-according to any of claims 41, 42, 43, 44, 45, 46,
47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 50, 61,
62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, and
76. _ :
79. A method for producing the chimeric antibody of
anti-HM 1.24 antibody, comprising the steps of: culturing a
host cell co-transformed with an expression vector
comprising the DNA according to any of claims 41,’42, 43,
47, 48, and 49, and an expression vector comprising the DNA
according to any of claims 44, 45, 46, 50 ,51, and 52; and
recovering the desired antibody.
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. 80, A method for broducing the reshaped human
antibody of anti-HM 1.24 antibody, comprising the steps of:
culturing a host cell co-transformed with an expression
_vector comprising the DNA according to any of claims 53,
54, 55, 56, 57, 58, 59, 69, 70 ,71, and 72 and an.
expression vector comprising the DNA according to any of
claims 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74, 75, and 76; and recovering the desired antibody.

81. A pharmaceutical composition containing as an-
active ingredient a chimeric antibody which specifically
recognizes polypeptide having the amino acid sequence as
set forth in SEQ ID NO: 103.

82. A pharmaceutical composition containing as an
active ingredient chimeric anti-HM 1.24 antibody.

83. A therapeutic agent for myeloma containing as an
active ingredient a chimeric antibody which recognizes '
polypeptide having the amino acid sequence as set forth in
SEQ ID NO: 103. - _ "

84. A therapeutic agent fer myeloma containing as an
active ingredient chimeric anti-HM 1.24 antibody. '

85. . A pharmaceutical composition containing as an
active ingredient a reshaped human antibody which
specifically recognizes polypeptide having the amino-aeid
sequence as set forth in SEQ ID NO: 103. '

86. A pharmaceutical composition containing as an
active ingredient reshaped human anti-HM 1.24 antibody.

87. A therapeutic agent for myeloma containing as an
active ingredient a reshaped human antibody which
recognizes polypeptide having the amino acid sequence as
set foxrth in SEQ ID NO: 103.

88. A therapeutlc agent for myeloma contalnlng as an

active ingredient reshaped human antl HM 1.24 antibody.
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