ANTI BODI ES AGAI NST HUMAN .PARATHYRO D HORMONE RELATED PROTEI N TECHNI CAL

FI ELD The present invention relates to a human/ nouse chineric anti body-
conprising a variable region (V region) of a nouse nonocl onal anti body

agai nst a parat hyroid hornone related protein and a constant region (C
region) of a human anti body, a humani zed antibody in which conplenentarity’
determ ning regions of the |igANTERAPEES IAGRANSY) and heavy chain (H chain)
V regi ons of a nouse nonocl onal -anti body agai nst a parat hyroid hornone

rel ated protein (PTHHYMAY PARATHYBAIDOH REIRTIESo MROTERY | and H chai ns
of said antibody, as well as a polypeptide conprising the V region
constituting the L or Hchain of said antibody. The present invention also
relates to a DNA conprising a base sequence coding for the above nenti oned
ant i body; 63?@Né§ﬁé?E§ELPs V region, and a DNA coding for an L or H chain
conprising the V region. Further, the present invention relates to a
reconbi nant ve&herPeesagnt thvRpEinndrehetemtio 2 Mewmn/moyserdrinar i anc deody
vector. Furthernore, the present invention relates to processes for

prepari ng CPEPERSARE @ MadilabAeniresdonnt(Vbdddeondgafng moysEHmongtignal
further, the present invention relates to a pharnmaceutical conposition, and
hyper cal ce@¥-19egyr agiingtora hppepHugHa heronsprelatrd ageptet®nphrisiang

t he anti body a%ainst a PTHP as an -effective ingredient. BACKGROUND OF THE
| NVENTI ON [9pstantesgirmés qaddond of ahuman ankivodynshymand zedranfiioody

conplicated synptom found in 5 to 20% of, the whol e patients suffering
in which complementarity determining regions of the light chain (L

- chain) and heavy chain (H-Chain) v régions of a mouse monoclonal
antibody against a parathyroid hormone relatéd.protein'(PTHrP) are
grafted to a human antibody, the L and H chains of said antibody,

'g as well as a polypeptide comprising the V region constituting the
L or H chain of said antibody.
The present invention also relates to a DNA coﬁprising a base
| sequence coding-for the above mentioned antibody,.particularly its
V region, and a DNA coding for an L or H chain comprising the V region.
Further, the present invention relates to a recombinant vector
comprising said DNA and a host transformed with said wvector.
Furthermore, ﬁﬁe present invention relates to processes for
preparing the chimeric and humanized antibodies againét a PTHrP.

.Still further, the present inventioﬁ ielates to a pharmacéutical
composition, and hypercalcemia—suppreséing or hypophosphatemia-
improving agent comprising the antibody against a PTHrP as an

-effective ingredient.

BACKGROUND OF THE INVENTION

Hypercalcemia associated with malignant  tumor is a serious
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frommalignant tunor and is considered to be a term nal synptom of
mal i gnant tunor since it certainly leads to death if it is left as it is.
Control of hypercalcema nmay greatly affect the prognosis and QOL (quality
of life) of a patient; therefore, it will clinically play a significant
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hyper cal cegéa%(i)gﬁgﬁeg,ﬁt %%swgt'%mkhﬂagﬁ%@e HE¥ng Migebeyr dolk Slerptiignnd

parat hyr oi none rel ated protein nafter reterred to as "PTH P")

which are gubshagcgaaql Lok 'Pfééﬁ][‘%éﬂéiﬂl}%&@oB?pé?gﬂéemfa_()?%as%d on local

action of tumor transferred or infiltrated to the bone. In HHYM,
;‘.t is believed that bone resorption or osteoclasis is proinoted to
increase the flow of calcium and produce's hypercalcemia in
cooperation with the redﬁced renal calcimn—exéreting ability (S.
Wada and N. Nagata, Internal Medicine, 69, 644-648).

Hyperc':alcem_ia:is ;onsidered to exhibit its symptoms when the
concentration of calcium in the' serum exceeds 12 mg/dl; as its
symptoms, anorexia (inappetence), nausea and emesis (vomiting) are
non-specifically Qbserved at the early stage in paftients suffering
f.rommallign_ant tumor. When hypercalcemia is worsened, the reduction
of water-concéntrating ability due to lesion of the renal distal
tubules leads to hyperuresis (polyuria) and anorexia and nausea
will be accompanied with dehydration due to insufficient uptake of
wate:. | |

As humoral factors causing HHM amoncj the hypercalcemia
associated with malignant tumor, Moseley, J M et al. found
pérathyroid hormone related protein (hereinafter referred to as

“PTHrP") which are substances like parathyroid hormone (PTH): Proc.
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Natl. Acad. Sci. USA (1987) 84, 5048-5052. Thereafter, a gene coding for
PTHrP was isolated (Suva, L.J. et al., Science (1987) 237, 893) and it was
elucidated fromits analysis that there are three kinds of human PTHrPs
having 139, 141. and 173 amrio acids due to alternative splicing of the

gene and tt}@g varl %%s %C? n?gés(ﬂ&)prﬁse%bz!lsnsbgg bl ood due to restricted
39

degradation o aving 't he 'whiol’e Structure: Baba; H, C | n| cal

ai no. 8! é? s eﬁ} d%%t F%%? o B b B ermeb e it Bl 13
i Var to Tifhg e a2 B2 858 n“?t“%SZ%%%%%‘%%Hﬁﬁﬂbts |
(100%) 254, 30 pbE SHRACAR, Mol qkiRRRAS bridesihatlng, 138, TH g
(1992) 89, 27327 §7Q@q£géaa i ERUTHE01 08 ArOdGETLF R ¥ é%&@gﬁp

tunoral tissues an een el ucl y In UI'TDI’S

is also prg%&fr‘]l centr s NQELTBL P LL SSUC SR O S ‘?:[Poo%“!:ﬁ% {tQ E‘QEchted

I ncl udi ng nervous st em uterus, acenta, |actating mamm

o and. {1y dhsl kgl netathe L5k R ROl SR LES: e,
Stewart, A cﬁlrigic@ Oégﬂé Luf e§.995~] 5 Cljgy.obRdock] ’M‘hr?f 194k ndlac ikl Srlehld-

Further, PTHrP I's consi ay an 1nportant role in the netabolic

regul ation @té’ﬁh‘ﬂa}iml‘ﬂ“hﬁlﬂnbsagfds”taaﬂé“i@eﬁftléaﬂ' S sl 1D Ptl'ﬁeaﬁﬁtf‘ilz to

newborn period than in the nmother. PTH PTH P receptors are known to be

present maiqfy hédﬁée@letﬁgﬂ%@@%n{ﬂn@n%l&%l@'aﬁ:ei‘,@mﬁbﬂ' LAl Lpbsh HibA1995)
5, 355-359) and to activate plural intracellular signal transim ssion

systems by ks a steric structure similar to PTH as well; thus, PTHrP and PTH

bind to a common PTH/PTHrP receptor at least in the N-terminal region:
Jueppner, H. et al., Science (1991) 254, 1024—1026; Abou-Samra, A-B.
et al., Proc. Natl. Acad. Sci. USA (1992) 89, 2732-2736.

PTHrP is reported. tc;v be pﬁ:oduced in a variety of tumoral tissues
and it has been elucidated that not only in tumors, PTHrP is also
produced in various normal tissues of from fetuses to adults,
including skin, central nequus system, uterus, placenta, lactating
mammary gland, thyroid gland, parathyroid gland, adrenal gland,
liVe_r, kidney and urinary bladder: Burtis, W.J., Clin. Chem. (1992)
"38, 2171-2183; Stewart, A;F. & Broadﬁs, A.E., J.'Cl.in. Endocrinol.
(1991) 71, 1410-1414. Further, PTHrP is considered t6 play an
import'ant role in the metabolic regulation of calcium which is

| main1_:ained- at .a higher level in the fetal to newborn period than
in thé mother.

. PTH/PTHrP receptors are known to be present mainly in the bone

| and kidney (C. Shigeno, Clinical Calcium (1995) 5, 355-359) and ﬁo

activate plural intracellular signal transmission systems by'
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bi ndi ng of PTHrP to the receptors. One of themis adenylate cyclase and the
ot her is phospholipase C. Activation of adenyl ate cycl ase increases the '
concentration of intracellular cAMP to activate protein kinase A
Phosphol i pase C deconposes phosphatidylinositol 4, 5- bi sphosphonate to

produce inggj rL é’15| £ P phesa! s dbﬁ&ﬂrﬂiﬂéﬁ&@'ade%ﬁ%%teewciés?

i nvol ved- in't transm ssi dn systens

Bi ochenmi cal &T‘E}?\%a?%tz -lSlB ??é)ﬁéi}tﬁa%ed clOr NG, A5 16h08 ¢ ad Egh%cl se

parathyr0|d% , Raven Press, page
239. Throughd s Sﬂl‘%‘aéoﬁéé}m %horbﬁyfﬂtef@ce lplﬂ'ip cA‘E@USt% activate

hyper cal cem a, hypophosphatem a, decrease of renal phosphate- resorbing
ability, Rinssoal, CERES Qe o8 sbh habiayeiRoseryed
i n HHM Th S, %h n%een el uci atedﬁkﬁat PTHPPB|§ c%gge y ré gtéd to

hyper cal Cenaas ?ﬁgn%éhtga L8RS 1AEBItol 1) 4,8t BREEERnAEe and
hyper cal cema as w th mali gnant tunor, cal’citoni n, steroid agents,

i ndoret ham&acy]]glg;&?e GRS s 3akbIvell %pé}%%@ﬂgfeﬂ@ﬁteaﬁsﬁbgsmﬂfe
Ui d

are used, as wel replacenent. -However, these agents may show

reduction of,ddgid: ef f@OlemaONpCeNS st iale ,USE, oERERI &L | AdEhahdemsf foet s,
or slow expreSS| on of their phar macol ogi cal ‘effects; accordi ngly, use of

agents or he euts )}.e ects
is highly gépecttg}l &% ot her r{andmgs alrﬁggafétsg felip?f?% Qgéﬂegﬂﬂﬁ
hyper cal ceny ap as30Gi1aedRWVER FRésINAYw tHHFN (1l§gl42 e%%e 239, et al.

reported that when a neutralizing ant i serum agai ns rP was adm ni stered,
to athym c m cernfbudh CBh8YERsigHAD Of rARémIsIGHIC8ysEahs s HatiriPeeBauses
hypercalcemia,. hypophosphatemia, decrease of renal phosphate-'
'.resorbirig ability, increase of renal ,cAMP—excreti'on and the like
which are observed ih HHM..

Thus, it has been elucidated that PTHrP is closely related to
hypercalcemia associated with mallgnant tumor. In the treatment
of hypercaicemia-assoc_:iated with malignant tumor, calcitonin,
steroid ~agents, indomethacin, inorganic phosphéte salts,
bisphosphonates and the like are used, as well as fluid replacement.
However, these agents may show reduction of their effects upon
consecutive use, some serious side-effects, or slow expression .of
their pharmacological effects; accordingly, use of agents or drugs
which have higher therapeutic effect_s and less side-effects is
highly éxpected.

On the other hand, as a new attempt to treat hype'rcalce'mia
associated with malignant tumor,_ Kukreja, S.C. et al. reported that
when a neutralizing antiserum against PTHrPl was administered to
athymic mice in which human lung or. larynx cahcer cells had been

" transplanted to generate hypercalcemia, ' the blood calcium
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transplanted to generate hypercalcema, the blood calcium4
concentration and .urinary cAMP | evel were reduced: J. d.in. Invest. (1988)
82, 1798-1802. Kanji Sato et al. reported that when an anti body agai nst
PTHrP (1-34) was administered to nude mce to which a PTHrP-produci ng human

peri od of THACIEEELEdn PG R EETLPe IR EAERAR 0" RE LK. Ty ™S
849-860.  R4iBRST 92)R98EsPePA! CiadP!dfal I i3l d.Bah BuBLLEALIER B

4-228089 disclo u hunan chineri.c anti I"'eés agal nst hinan

1-34). M : I ' i : | gl ve ' ' ' I
(5280, s smpagclansle 20O 08 PLAN A JTPURNIERL o (SOPLU RS 0
I f th ' ' ' A ' i
val s o S SLIPHSE RNl 0. A LRI\ P MU o OEnb S AT B
h : th f felLfes . [ | S..rel [ t
e neygboRSa 08 BAL cht! 638004 LB 58 A di0ted Sl Fvelatiy

Fur t her, hggggogg%az moysepapbi RO s (HAMA) (13jo38d 9aiftnlgddhe %%Ptgie%,ered

nouse anti cause I nmune responses whi ch are i nconveni ent an

danger ous tJ%pQﬂEaES”béteﬁ#éﬁg?i%ﬁﬁ%?ﬂé%f%yﬁe& iRt 19 ;‘%%QI G IBRGlglg0Ns.

Accor di ngl y, "nouse nonoc not trequent e admni stered

to humans. iBc9pdel huse)NEnklCRIALORL CaRe 1 BBHIOLSEREnsEIHENIE Witire

I mmunogeni city of non-human derived antibodies, Tor eXxanple, nouse-d
nonocl onal @gakigpodi es have been devel oped. One of these methods is to neke
a chineric antibody in which the variable :

Mouse monoclonal antibodies are highly immunogenic (sometimes
also referred to as “antigenic") irI humans, which limits the medical
therapeutic values.of the mouse Inonoclonal antibodies in humans.
For ihstance, a mouse antibody may be metabolized as a foreign mafter
when administered to a human; therefore, the half-life of the mouse

-antibody is relatively shof:t in humans. and its eﬁpected effects are
not sufficiently exhibited. Further, human anti-mouse antibodies
(HAMA) raised against the administered mouse antibody may cause
immune responses which are inconveni_ent an'el dangerous to patients,
such as seruin diseases and oI:her aliergic reactions. Accordingly,
moﬁse monoclonal anti_bodies can not frequently be a.d;ninistered to
humans.

In order to solve these problems, methods for reducing the
immunogenicity of non-human derived antibodies,. fo:; example,
mouse-derived monoclonal antibodies have been developed. One of -
these methods is to make a chimeric antibody in which the variable

' region (V region) is derived from a moqse'monoc’:lona_l antibody and

- the constant region (C region) 1s derived from an appropriete human

antibody.



region (V region) is derived froma nouse nonocl onal anti body and the
constant region (Cregion) is derived froman appropriate human anti body. 5
Since the resulting chinmeric antibody has the intact variable region of the-
ori ginal nouse antibody, it can be expected that the chineric anti body may

By o  SEAcd il 05 PR, SASHCLE AN od Bl LAL Bl SISt

anti body. Furth suc I er 5stan

pr opor ti on gL agy, QBea&% gada}%qut}essedaqt lvo%%J r9e@am% Dygma. 291BL: ehe

t her ef or e, 'S an owWer ~i’ mrunogeni Ci

wih the orbgiRetiIi3q.s m},tr{gagéénglrtg%ggpnwgeﬁml@tt & méogg&gggtgml

Its antigen equiva Seé nbnocli onal an

Fegion rmy ST %Wﬁgﬁé?'b i o LSRR
oad. Sl 5. o O d220s 4320, 130000 ASRIRoFELROMD 8511 S U debllnce

i mmunogeni ci'ty 3t house antiBodr 25 lt%iﬁ hore conplicate ut expected

L 8%95’?{7%%( Sf ma %GSBH Pﬂé{r‘rﬁﬂﬁﬁal TEA0aeRLC t%e‘){s % i10PBSCed to

ant i bodi es. he ‘conpl ementarity term ning reg| ons

(CDRs) of thg,xari afl, tﬂ{&rg%fnﬁ aﬁue&tg;ée@a/ av@{t% R to‘?:@.g?flai‘ RuBY

vari abl e region to create man varl e reg required,

a partial aghp E2o34] A SEOYRRLH Yne? a‘h R gntesbageﬁm SEBPQ{‘:&' Qﬁtgﬁgén

CDRs in a varl € region of a nouse antlboyrray gratedtoa

vari abl e reghﬁﬂvéi‘er?t’fﬂ?rwitﬁl MBS $hiRy iU idsR Qtongaliénam tattelbeayaaﬁshe

human vari able region “cl oser to that”™ of the original nouse antib
showing a lower immunogenicity, some immune responses to t-he mouse

variable region may still be possibly generated: LoBuglio, A.F.
et al., Proc. Natl. Acad. Sci. USA, 86, 4220-4224, 1989.
~ A second method for reducing the immunogenicity of mouse
antibodies is still more.complicated but expected to further greatly
" reduce the potential immunogenicity of the mouse antibodies. 1In
this method, only the complementarity determining regions' (CDRs)
of the variable region of a'meuse antibody are grafted to a htJman
variable region to create a “reehaped” human variable region. If
required, a partial amino acid sequence of a-frameﬁork region (FR)
supporting the CDRs in a variable region of:a mouse antibody may
be grafted to a human variable region 1n order to make the structure
.of_. CDRs in the reshaped human variable region closer to that of the:
original mouse antibody.- |
Then,' these humanized, reshapéd httman variable regions are
combined with human constant regions; In the finally reshaped,
humanized antibody; the portions derived from non~human amino acid
.sequences:ere only CDRs and a'vefy small part of FR. The CDRs are

composed of a hypervariable amino acid sequence and these do not
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Then, these humani zed, reshaped human variable regions are conbined with
humafi’ constant regions. |In the finally reshaped, humani zed anti body, the
portions derived from non-human am no aci d sequences are only CDRs and a
very small part of FR The CDRs are conposed of a hypervariable am no acid

sequence an e o) . 0. a eci es- s | £ equen :
Ther ef or e, gggﬂu%gl i z%‘gg%lnetﬁsl b gﬁggﬁpyesﬁggﬁgdse%é%%’n% ﬁgﬁag%zﬁgve
any stronget..j WA RY n a OCLC Uy L1 {algl]

cont ai ni ng. PaFLPUBpHEGhir) 49ty Houde" BbHETM L AG L Sudte R Y, herhaer
reference sk f@ﬂﬁ' Yol eter-TeT g R 3 3 i
1988; Verhoglgﬂ/{é{{lgﬁ&ét a .?H%l?:agﬁce, 2?3@)_0 ?L%%%lln%%m%ggt %é?},l%ég%rggééﬂg
C A et al.huﬁélqt‘gﬂ)ﬁgﬁngng., 4, 773-783, 1991; Maeda, H et al., Human
Ant.i bodi es an ridoma, 2, 124-134, 1991; Gorman, S.D. et al., Proc.

Hy _
Nat|. Acad. Sci g 4 - 3 Rrest
Bi o/ Technol ogy, W%){:ﬁ;réag%%ﬁ: é?é‘@%é %%%,e&%lbgg q%?.’,fuP&ggr ﬁléé{f 'erh%eagﬁog(]:.?ih

USA, 88, 28RQ- & LB etR1 ety Ps9s. 3blaLhs7 Agafg . Sel -
89, 4285-42@%?%%%§§?§d%%-lef ot 52t Néquze iS -/ 7148 1415308 5% ?Sggé’and

Sato, K. etyal gr LANCRciRRe, 230, 8P43485036,19980 ; AkbBOUMLVUEH) 284 et

anti bodi es are expected to be useful for therapeutic purposes as previously

mentioned, . 500 hppBEEZLdnAGhd body, appdnads, PR ;hamebgaenukna¥n anol Human
suggested in f he af orenentioned r'ef erences. Further, there is no

b e e R R R R
to make a proc. Natl. Acad. Sci. USA, 88, 4181-4185, 1991; Tempest, P.R. et
al., Bio/Technology, 9,. 266-271, 1991; Co, M.S. et al., Proc. Natl.
Acad. Sci. USA, 88, 2869-2873} 1991; Carter, P. et al., Proc. Natl.
Acad. Sci. USA, 89, 4285-4289, 1992; Co, M.S. et al., J. Immunol.,
- 148, 1149-1154 1992} and Sato, K. et al., Cancer Res., 53, 851-

856, 1993.

Although humanized antibodies are expected to be useful for
therapeutic purposes as previously mentioned, no humanized ant.ibody
against PTHrP haé been known nor suggestecl in the aforementioned
references. Further, thefe is no standardized means generally
applicable to any antibodies in the process for preparing humanized
antibodies; various means and methods are. necessary to make -a
humanized antibody- exhibiting a sufficient binding, neutralizing
activity to a specific antigen: see, f-or example, Sato, K. et al.,

Cancer Res., 53, 851-856, 1993.

'DISCLOSURE OF THE INVENTION
It is an object of the present invention to provide a human/mouse
chimeric antibody comprising a variable region (V' region) of a mouse
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humani zed anti body exhibiting a sufficient binding, neutralizing activity
to a specific antigen: see, for exanple, Sato, K et al., Cancer Res., 53,
851-856, 1993. DI SCLOSURE OF THE INVENTION It is an object of the present
i nvention to provide a human/ nouse chineric antibody conprising a variable

ention't0 | us | ri sing
constant rdivarieil 3Ty oatrBE PELPP Rn Pl LrOBLdRn T G TOR
constant r “reghon "of Fhidran-ant [ 5oy, @ AU body T

(L ohai )" an hoapyb it R SRR R oA PO O) ol shBHEafRELT,

TH P are 04atLafhl R JAUTBASaBE POl ohieok A HcRRRLRS: " (k1A LhgTY.

as well as a polype e -conpriIsing the regron constrtuting t

chai n of S3hagpiddaa ey (! dndih) 288! Do fishoOlod ) BRELEERY dJNE BRuLe

provi de a nprising. ase sequence codi ng ve nmenti one
Compr si ng. 2 panEt ot 2l EhE ool oRe B ARA KRR o e S TRENT,
DA and 5 oSt iy 8 Bebbdl R BaRpEEERD' Ol KERLSH A ielharfae
Pumani zed 57 bosi o A0 a S BTAFERSRR TS %6 PT T anot ner. obj ect of i he.

present inventigp fsoaaaeﬁgeﬁzfﬁfcﬁaggkba@a&i%ggﬂ%ti i YL S il pra

neutralizing activity. A st er o t of the present”1nvention iIs
to provide a,phal SRLLUIEA seqh@IPOTIHiAR: for #RE ahove mentioned antibody,

hyper cal cem a-suppr €ssi ng, hypophosphat em a-1 nprovi ng or
alkalOSiS‘iﬁEfEW@ﬁEhrlyfﬁﬁﬁﬂv region, and a DNA coding for an L or H chain
: éomprising a polypeptide comprising the V region. Still another
object of the present invention is to provide a recombinant vector
cqmprising said DNA and a host transformed with said vector. Further,
an object of the present invention is to provide processes for
preparing the chimeric and humanized antibodies against PTHrP. It
is a still another object of the present invention td provide an
antibody against PTHrP having a high neutralizing éctivity. A still
further lobject of the present invention is to-'provide a
pharmaceutical composition,---aﬁd : hypercalcemia-suppressing,
| hypophosphatemia~improving or ' alkalosis-improving agent
comprising the antibody or humanized antibody against PTHrP as an
effective ingredient. |
As a result of the enefgetic study with a view to the above
mentioned obj ects, the present inventor_s have successfuily obtained
an antibody in which the immunogenicity of mouse monoclonal
antibodies against PTHrP is reduced in humans; thus, the present
invention has been accomplished.

The present invention is directed to a chimeric L chain
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conprising the antibody or hunani zed antibody_against PTHrP as an effective
ingredient. As a result of the energetic study wwth a view to the above
menti oned objects, the present inventors have successfully obtai ned an
antibody in which the inmnogenicity of nouse nonoclonal antibodies against
PTHFP is r F Rg BN S RUS s vd gsgn %E ge h
acconplishggﬂﬁ$gs H?esen Pﬁven§|%ﬁ£$§péﬁrgc% o algﬁﬁﬂgépc fac ; ﬁln

conpri si ngvape%l.frg%'fna%a | 880611 and R0 BB DR rBR0p RS, AL, Valaal On

of a nouse nal ant ody agal nst chai'n V region 1ncludes

one CONMpri g REPy apd B, R %n%e%gﬁaffsfﬁg %}P‘M?nm% 264! Qeﬁl% A and sth%‘%n
chain C regqi on includes a CJerr] region e present 1 nvention |s
directed t r

i Thoay alp*gh0 FBING: C%}Edgr%%‘)%‘? chake APedd G A1t 008 10 aéa. ﬁ??‘”‘

PTHrP. The H c n es .0 nce
. gﬂle N%ééngé e d idess Qfs&odr:igé%eés?ﬂ 56 C?aE?lﬂRef’:Péq{ THAYE

as shown in SE e Cregion i err|1 region.

Further, theny Eﬁéﬁﬁé‘ AL UNAGR tsréd,,fﬁ%%dat Hurﬁar?mrﬂﬁ X*gaa%malcham

anti body agal st PTHr P conmprising sald chineric said chineric H

chain. Stil réﬁ:[érlﬂ%rf’ a g ﬁéﬁ&éldﬂﬁ’ﬁ%h\:%o&?q %taP'P@fP’Pe@hbdf‘? chain

conprising an chain V region of a hunmani zed anti body conpri si ng f ramewor k
regions 1 g0r4q9bnainél&déd Hr¥ 8ALeNs Phg aaxhtam@maatchaoexqa@ﬁce as shown
conpl ement ar | ty determning regions 1 to an L chain V region of

TouSe Toroshogeh, siASDAy sueCOTsEon T R ST i o1

Further, the present invention is directed to a chimeric
mornioclonal antibody against PTHrP'comprising said chimeric L chain
and said chimeric H chain.

Still further, the present invention includes'é polypeptide .
comprising an L chain V region of a humanized antibbdy comprising
framework regions 1 to 4 of an L chain V region of a human antibody
and complementarity determining re_gions ‘1 to 3 of an L chain V region
of a mouse monoclonai antibody against PTHrP. The complementarity
determining regions 1 fo 3 include those comprising amino acid
sequenées as shown in SEQ ID Noé:59-61, respeétively; the framework
regions i to 3 include those derived from the framework regions 1
to 3.of human antibody HSU03868, respectively, and the frémework
region 4 includes one derived from the framework region 4 of human
antibody_825755;_or the framework regions 1 to 3 include those
substantially identical with the framework regions 1 to 3 of human
antibody HSUO3868, respectively, and the frameWork region.4 includes
one substantially identical with the framework region 4 of human
antibody S25755.

The term “substantially identical” as used herein means that

9



sequences as shown in SEQ I D NOs: 59-61, respectively; the franmework
regions 1 to 3 include those derived fromthe franework regions 1 to 3 of
human anti body HSU03868, respectively, and the framework region 4 includes
one derived fromthe framework regi on 4 of ‘human anti body S25755; or the

Hggmit ;egl ons nﬁewtoq: gghﬁrgrgﬁkh R%%%@é’& ?‘gggfa% |veW'“?l %&fl hE
Fegi on 4 of ik hRGEES SOdeLgtRgl, %E?%n%é%@ G ML o RS
used herein, uﬁ@eﬁ%&m t&hfoﬁf]a&%""%glgpet éREérPtf_ t&&e@ﬂfﬁ@nﬁ d;éégfg'a{s

used in a h tibody ma ave a I on, | acenment

addi ti on of o Ngae donodBAAT sﬁgigo&guég]éw%Mﬁ%@%pgggddﬁﬁe 1y "0

regi ons of % nouse Ton ona ant | that the ant |

shoul d have ﬁ(ﬂlﬂf Lkt ¥n %Hl%lt?]éqﬁfvél@{t eb tie 'B'Euﬁﬁe gm&%@yﬁaﬁbc onal

ant i body. T?'u e present inventron 1s concerned wt pepti
conpri si ng grqlt}b in V region of a humani zed anti body wherein in the
framewor k regions ‘the 36th and 49th amino acids in accordance with Kabat's

prescription (kphad ﬁ}éo‘é)rpetseﬁlt inVenPest - 1 Feddide Al HRRN Sg !gﬁ@ﬁti&@

Gover nnent Pri nt| ng O 1991) are tyrosine and aspartic

respecti velaompTﬂgshe{ﬁﬁnt éﬁa’ﬁ{‘tv ag %énaéﬁ% B8RS 284 L oh G Y RABLEYR in

conprising an'L chai'n V region of urmani zed anti body conpri'sing an am no

acid sequengge F5-SRWRK Eeéﬂé’né’ftl-@f@etﬁ) M fb%ﬁ&mlﬁarééﬁs inh8cRbLESAte
I nvention is directed to a pol ypeptide. -
with Kabat's prescription (Kabat, E.A. et al., US Dept. Health andl
Human Services, US Government Printing Offices, 1991) are tyrosine
and é'spartic acid, respectively. |

The present invéntion is also directed to a polypeptide’
- comprising an L chain V region of a humanized antibody comprisiﬁg

an amino acid sequence as shown in any of SEQ ID NOs:48-51.
Further, the present invention is directed to a."polypep.tide.
-' comprising an L chain V region of a humanized antibody wherein the
45th and 87th amino acids in accordance witﬁ Kabat's prescription
- in the framework regions are lysine and isoleucine, respectively.
Still further, the present invention is directed to a
‘polypeptide comprising an L chain.V region of a humanized antibody
comprising an amino-' acid sequence as shown in any of SEQ IDNOs:52-55.
The present invention is further concerned with a polypeptide
comprising an H chain .V region of a humaﬁized antibody cémpr'ising
framework regions 1 fo 4 of an H chain V region of a human antibody
and complementarity determining regions 1 to 3 of an H chain V region
of. a mouse monoclonal antibody against a human PTHrP. | The

coinplementarity'determining regions 1 to 3 include those comprising

10



conprising an L chain V region of a humani zed anti body wherein the 45th and
87th am no acids in accordance with Kabat's prescription in the framework

regions are |lysine and isol eucine, respectively. Still further, the present
invention is directed to a pol ypeptide conprising an L chain V region of a

hureani zed hod a ! ! a5, . =
unmani ze agg‘ﬂ{%h%c%&"% xféd&saﬁs?‘ghé‘&naﬁj gst@;%be%g.éé é?&%éﬂ%&%e%, Q.

| D NOs: 52- rese I nvention 1Is r concerned

pol ypept i de}g:ﬁQ”Pférﬁ'Ml@.’}eﬁiBﬁé D% r4e%e_mﬁaé &m%&&_@gda%&g‘%éﬁlgﬁork

[
conprising framework regionns 1 to 4 of an chain V region

ant i body angﬁggg}qg ey argf ﬂﬁ}ngéO’Bﬂi%dfﬁé%ﬁﬂ%%%%og?%&gﬁ”s%#(pjﬁ‘ IYI

region of a use nonocl onal anti agalnst a

conpl ement anhita oS SN I TECRIRNT 1) | Okl clede Lhose ,'Ceag:?%ﬁé{lglgéqth

am no aci d sequences as D NOGs: 62- 64, respectiv

framewor k regjjon %ra;é’%éYiéEé,qu% (ARG nfiBhEY 8¢ hE P TG AFRWY K 1Rl ONgiokel O

4 of a human anti ongi ng to human subgroup ITI (Human Subgroup 111

(HSG 111), Eﬁ?@ﬁ.cufaﬂ¥ ehodk-der¥SeHeBion Jc'ﬁé"f&%m@?@r{i';i@@&oﬁgrf £6&0f 'Hf%man

Governnent Printing OTices, 1991), nore particular those derived from

the framewopkesgghonsades, olpdutTiR1nt bRodnoSa ! 8dSstioRaaly elohe i1

those substantially identical wth the“framework regions 1 to“4 of human

anti body S3{§¢f, tHesPednhaiRIck ﬂc_ﬁbns‘ he Rbesenbri RuRBAI QAtHBoAPNEHFED,
wi th a pol ypeptide conprising an chain V region of a humani zed anti body

conpri sing thenraptNPeBgl d sequence as shown in SEQ ID NO 56. The present
I nvention is ano concerned with an L chain of a humani zed anti body agai nst

a human PTH P canRbi StRE grésémpeitived®ion is concerned with a polypeptide
comprising an H chain V region of a humanized antibody comprising-
the amino acid s'equence as shown in SEQ ID NO:56. .
| The present invention is also concerned with an L chain of a
humanized antibody against a human PTHrP comprising a polypeptide
comprisiﬁg an L chain V region of said humanized antibody and a
polypeptide comprising an L chain C region of a human antibody. The
C region includes a CA region, the framework régions 1 to 3 include
those substantially identical with the framework regions. 1 to 3 of
human antibody HSU03868, respectively, the framework region
4 includes §ne. substantially identicai with the framework region
4 of human antibody S25755, and the aminp acid sequénces of the
complementarity determining'regions 1 to 3 include those repres‘ented
by SEQ ID NOs:59-6.1, respectively.

Further, the prés_eht invention is also cohcerned wii:h an H chain -
~of a humanized antibody against' a human' PTHrP _comprising'
polypeptides comprising an H_chain C region and H chain V region
of said human antibody. The C region includes a Cy1 region, the

 framework regions 1 to 4 include those derived from the framework

11



conprising an L chain V region of said humani zed anti body and a pol ypeptide
conprising an L chain C region of a human anti body. The C region includes a
Cerr] region, the framework regions 1 to 3 include those substantially
identical with the framework regions. 1 to 3 of human anti body HSU03868,

SRR GRS et A B bt
Fepr asent ot by B T NG 5B b1 FEIEIEPE6RRARN, £4 3, Ity o0

~invention rpe i ' [ hROdy_agai nst
a human PT+—|r c%%pﬁgﬁﬁgg‘gg?%%%dﬁ%?‘%@%%% nsgl og#nﬁqcﬁmwr)g@g%n@ghd H
chain V regigh ofisaiyd human antibody. The C region includes a Clerr]1

region, the frameworK regions 1 to 4 include those derived fromthe

framevork — regi oN$uleh@rd GRS b¥edeht HRRAMTAN 810N LAY AN O
g ‘f:%?fg t hose

HSA |11, and the conplenentarity determning regions 1 to 3 1n

conpri sing ' | : ' Pan - B2 -
Fespectively T PR Ay R eCre At an PO L1 S Sy P Beubaizing

an anti - PT&&E’:'L@{EFY Dogye Wi} P S HO RN AGRMEE 5 YR &dﬂbg;%%{;ﬁé' ¥-84

activity. The PTHrP anti body I ncludés a human anti body, mani ze

- antibody, gneibdmRf,] & ERIMOPY aRBSbEd P AR E BRANAROMN L i BEEF N wHBERDRay

utilized in the treatment of hunan di seases. The antibody has a | ow
di ssoci at | g8 HHMSLAY inFEhé Nefeathld@taBE RN i @B SR anRYBBHLORadAS a

hi gh neutralizing activity due to its | ow dissociation constant and,

therefore, 5Crdly BEsUbtlagfsh (hsthAt! I ealrfRlr, Othd WA DALUGESS @he present
invention has a high neutralizing activity due to its low
dissociation constant and, therefore, can be utilized for the
treatment of human diseases.

The antibody of the | present invention has a dissociation
constant of 1.86 x 107 [M] 6r iess, a dissociation rate constant
of 1.22 x 107 [l/Secj_or less, and an association rate constant of
6.55 x 10 [l/M.Sec] or more. These constants may be measured by
Scatchard analysis using Ri labeled ligands or Surface plasmon
r_esonénce sensor. | |

The present invention ié further directed to a DNA comprising
a base sequence coding for an L chain V region or H chain V région
of a mouse monoclonal antibody against a human PTHrE_’. The L chain
V region and H chain V region include those comprising the amino
acid sequence as ‘shown in SEQ ID NOs:45-46, respectively, the DNA
c_omprising a base sequence coding for the L chain Vv region inéludes,
for example, one represented by SEQ ID NO:65, and the DNA comprising
a base sequence coding for the H chain V region includes one

represented by SEQ ID NO:57.
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The anti body of the present invention has a dissociation constant of 1.86 x
10[err] [M or less, a dissociation rate constant of 1.22 x 10[err] [1/ Sec]
or less, and an association rate constant of 6.55 x 10[err] [|/M Sec] or
nore. These constants may be measured by Scatchard anal ysis using R

| abel ed |igands or Surface plasnon resonance sensor. The present invention
is further direbaekthen ZhpNpressns iBVeRtiomascakyydinectedding BN cading
chain V'region or Hchain V region of a nouse nonoclonal antibody against a
human PTHr PEomrhgaid @hdimenicr &gPsnt aehpin chdhg DWNRAegeding f@mud@icdhdsehain
conprising the am no acid sequence as shown in SEQ | D NGs: 45- 46,

respect i vel inclygepNAospaimplag eneLydgiadcEheoarsg Jestuanae RscRBPHNY
region includes, for exanple, one represented by SEQ I D NO. 65, and the DNA
conpri si ng #NbAEQR HARseSeanddthg PV qasding &rai paldrRgrhsiln d@iclyeesonae
represented by SEQ ID NO 57. 12 Further, the present invention is also
di rect ed t oCOMMNSInithe Pases grauerFeeds chowsy iR SERI AP NAeSDNA codi ng for
said L chain includes, for exanple, one conprising the base sequence as
shown in SEQ | SN bFuatderhet IRrESANAgL RN EAN 15 k9 dlirgergdeo GnBNA
conprising the base sequence as shown in SEQ ID NO 57. Still further, the
present i nvePRPBHISINg Al kaseiisearerae 9 NONECE Gwpkidiaig ¥ tpgionsegfbrbain
coding for an L chain_ V region or, Hchain V region of said hymani zed

anti body. Yheeghign c‘bfrp‘i#lscg dymandzed apgibAde: codihPNWorcompeipingapnbyse
regi on includes one conprising the base sequence as shown in any of SEQ ID
NOs: 66- 74 Seauenee edicenprrsthg b ¢hadd Jeggencr tRelvERS Ane KOTRrdgang v

regi on includes _ ) .
the base sequence as shown in any of SEQ ID NOs:66-74 and the DNA

corhprising a base sequence coding for the H chain V region includes
one represented by SEQ ID NO:SS. |

The present invention also relates to a DNA for an L chain V
region of é humanized antibody-comprising a base sequence coding
for the amino acid.selquence as. shown in any'of SEQ ID NOs:47-55.

 Said DNA includes one comprising tﬁe-baSe sequence as shown in any

of SEQ ID NOs:66-74.

Still further, the present inveﬁtion relates to a DNA for an
H chain V region of a humanized antibody coding for the.amino acid
sequence’as shown in SEQ ID NO:56. Said DNA includes one comprising
the base sequence as shown in SEQ ID NO:58.

The presént invention further relates to a recombinant vector
comprising any of said DNAs.

The present invention still further :élates to a transformant
transformed with said recombinant vector. |

Also, the.present iﬁvention relaﬁes to a process for preparing
a chimeric or humanized antibody. against a human parathyroid hormone

related protein 'comprising cultivating said transformant and
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one represented by SEQ ID NO 58. The present invention also relates to a
DNA for an L chain V region of . a humani zed anti body conprising a base
sequence coding for the am no acid sequence as shown in any of SEQ ID '
NGs: 47-55. Said DNA i ncl udes one conprising the base sequence as shown in
any of SEQ ID NGs:66-74. Still further, the present invention relates to a
DNA for an $Pkiefting ragichimetis Mumhvracized i bobjbedyli agaiostt fe hwnap
aci d sequence as shown in SEQ ID NO 56. Said DNA includes one conprising
the base seppraidwredidhownons BTl NFE®iNTREOpr EBenreswlieing cmlitineher
relates to a reconbinant vector conprising any of said DNAs. The present

i nvention stil|Stukk hénrEbent esheo Breserist dnveprtienamsise neelakesn 4 da
reconbi nant vector. Al'so, the present invention relates to a process for -
preparing stkFrmagautigalhusaRpeedtanni bodly aydrercaleanipamsupRrasayngi dor
horrmone rel ated protein conprising cultivating said transformant and 13
col | ecti ng hyrephasphatemiRodERF2BENG MY\ CARHLSINda SRadnANpibPadYiyas| an
hornone related protein fromthe resulting culture. Still further, the .
present inveffednive dagrediers.  Fhe srdcomdauis cadulesniis imaldgnape tumor
hyper cal cem a- suppr essi ng or hypophosphat em a-i nprovi ng agent conpri sing
sai d anti boRRd dhea hyPPPBesPhateRig ek fitenTrbsesied i Ratienisegubfering
mal i gnant tunor and the hypophosphatem a i s often observed in patients
suf fering ffoomhyRerealcania asfociated with malighant tumer. THOYS, t e

anti body of the present_ invention can be used in the treatnent -of
antibody of the present invention can be used in the treatment of

-the malignant tumor or in the improvement of hypercalcemia or
hypc;phosphatemia symptoms. " The malignant tumor may include, but
not limited to, at least one selected from the group consisting of
pancreas, llung, pharynx, lérynx, tongue, gingiva, esophagus,
stomach, biliary duct, breast, kidney, urinary bladder, uterus and.
prosté\te cancers, and mélignant l}lzmphoma.' '_I’he hypercalcemia—
éuppressiﬁg agent of the present inventioﬁ can be aipplicable to any
malignant tumor which may_.ca'use hypercalcemia . | |

T

The present invention will be described in detail hereinbelow.

1. Production of mouse monqclénal antibodies against human PTHrP

| Mouse monoclonal antibodies against PTHrP'may be prepared by
preparing hybridomas through cell fﬁsion between myeloma cells and

~ antibody-producing cells derived from animals immunized with the
antigen and selecting clones producing antibodies specifically

inhibiting the PTHrP activity from the resulting hybridomas.

(1) Preparation of antigens
PTHrP used for the immunization of animals includes peptides
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the mali gn_aint tumor or in the inprovenent of hypercal cem a or
hypophosphat em a synptons. The mal i gnant tunor may include, but not limted
to, at | east one selected fromthe group consisting of pancreas, |ung,
pharynx, larynx, tongue, gingiva, esophagus, stomach, biliary duct, breast,
Ki dney, uri r af e 7B

| ynmphona. @ﬁgy‘h%grgé@f%leéﬁwgg-‘}%&g%’?ég % ?aﬁtqglq{é)g%%?@o%% ht%ﬁge%%esenﬂtig?%\%%ﬁta fcgﬁl
can be appliga . ' ngB,r izlqhi C rc e The
pr esent inviégt ?%ﬁor\%'\ngh gte eAscrl encéll dedtM;i dggzéln%gﬁg\?veg?& Prgl(')lgug;r?‘gﬁ of
nouse nobnoc | ' | g:TeN A u Q%;% ti.bodi es
agai nst PTH?%PEWJ@&B%%@%&@%‘QQ%H%%e%fjar| ngéD e-ig;tli):rgllg%rrg%ut r S{ cglalqe1F{nggén
bet ween nye s, ddPBYRPE Pl \NIcGiibe £ GRY EEd sEHQI™ 20h TR A

i mmuni zed V\nbte}_q%txﬁg#gnfi %ﬁggnd gg{ect! ng c)lqocr:lgds?é pr o1 cfl:ng _gntl bog%s o
speci 1 cal | ¥oi a1 bf 0 kRSmPRriiEp afkdptd | 6 f.OW! BE. T st dd ) fudarn) dorgs-
(1) Preparation of antigens PTH P used f'or the imuni zation of animals

i ncl udes pepspglesidh may B 6l e WHE Speiglal t T8k h&‘ﬁaﬁ 'm%%4§eﬂasnce

of PTHrP prepared by reconbi nant DNA technolfogy or chem cal sy esi's, and

PTHr P derivgd £hoM0 SUPES heeOhsCan&en &e!dr g argshypercal cem a. For
exanpl e, a peptide [PTH P (1-34)] conprising the 1st to 34th am no acids of

the known PTH PrikKeppey B dnt @rugh- s Ste0afd %%%)c%ﬁeﬂ%ﬁ%ﬁt&?@su%h@e

used as the antigen. The human PTHrP(1-34) has an am no acid sequence as

shown i n SEEh{ELSdHEL inl N 1NR%EH! BYt a&dH fon oRtdrAGR8dvhAt e Galy @ uReatei n
such as thyroglobulin followed by addition of an adjdvant. Any adjuvant

may be mixed, including Freund's complete and incomplete adjuvants.

(2) Immunization and collection of antibody producing celis

The abdve resultant antigen is édministered to a mammal, such
as mouse, rat, horse, monkey, rabbit, goat or sheep. Immunization
may be é_arried out by any known methods, including intravenous,
subcutaneous and inti:aperitonéal injections. Intervals of
injections for immunization are not particularly limited and may
be a few days to a few weeks, preferably 4 to 21 days.

Two or three days after final immunization, antibody producing
cells are collected. | The antibody producing cells include spleen,
lymph node and peripheral blood cells; generally, spleen cells are

utilized. The single dose amount of antigen used for inmﬁniiation

is 100 ug per mouse.

(3) Determination of antibody titers
In order to determine the immune response levels of immunized
animals and select hybrodomas of interest from the cells subjected

~ to cell fusion treatment, the antibody titer in the blood of the
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may be m xed, including Freund' s conplete and inconplete adjuvants. (2)

| mruni zation and col | ection of anti body producing cells The above resultant
antigen is admnistered to a mammual, such as nouse, rat, horse, nonkey,
rabbit, goat or sheep. Imunization nmay be carried out by any known

met hods, i q] Hgi ' A n 0 n Lntr. ' I

I njecti on.s.nl l%éir \%gﬁ'glgfo‘?i‘l?tn?ezcﬁ% ﬁ%tr%%%glolrﬁltﬁq%u%i‘ zﬂa | ong’gr&égggﬁg of the

parti cul arlgnéiiﬂgotyfg)er gchg f{’)%f fﬂ”n@é%rteﬁ a few weeks, preferably 4 to

21 days. Two or t ays i'nal 1 mmuni Zati on, antibody producing

cells are coll T %&9 ugl | L.AC S . ?ﬂa
node and peri pﬁgér"gfbdﬁ ggaa(?:%tlf s;*gggggaﬁ%éﬁé&zﬁkge S dr ghggpfill}zlé . The
si ngl e dose : ' useh T i ol | [\S g

mouse. (3) [STRHE ABnBhbleh) (P, (FadtBTHRRERL by D WIS BRESAT (BREme

I mune resppﬂ' 'ﬁ% Y'ﬁ{”? ' nj ani mal s and sel ect hybrodomas of

I nterest from Ciee'Lce ggéﬁgjgggtéag to) ‘cell fusion treatment, the antibody
titer in the blood of the i muni zed aninmal or the antibody titer in the
supernatant of the antibody producing cells is neasured. Methods for
detecting thg FleJeak are known, including ElIA (enzynme i nmunoassay), R A
(radio i mmgg)agfsgaly ﬂg‘ggnELl SA (enzyne |inked i nmunosorbent assay). (4)

Cel | fusion Mgy "ﬁelcleilgsﬁge&%@?éc %%@d%&éh%ﬂiw B&BQHG&HQ cslls

. _ i
i nclude cell lindes which are derived from various ani nal's such as™npbuse,

rat and hunpgy,) o genet ahdy 4 8bkead PIvdd1988mSthti Stk idhitAqd! buch as

Sui t abl ecel I'l'i nesusedar et hosehavi ngadr ugr esi st ance, _
mouse, rat and human, and generally available for those skilled in

theart. Suitable c_:ell lines used are_those having a drug resistance,
incapable of surviving J.n a selective medium such as HAT medium in
the unfused state, and capable of surviving therein only in the fused
state. Generally used are 8-azaguanine resistant. cell lines, which
lack hypokanthine—guanine—phosphdribosyltransferase ‘and can not
grow in a hypoxanthine-aminopterin-thymidihe (HAT) medium.
Suitable myeloma cells to be used include various known cell
lines, such as P3 (P3x63Ag8.653) (J. Immunol. (1979) 123:1548-1550) ;
P3x63AgBU.1 (Current Topics in Microbiology and Immunology (1978)
' 81:1-7); NS-1 (Kohler, G and Milstein, C., E:u-r. -J. Immunol. (1976)
© 6:511-519) ; MPC-11 (Margulies, D.H. et él.; Cell (1976) 8:405-415);
SP2/0 (Shulman, M. et al., Nature (1978) 276:269-270); FO (de'St._ |
Groth, S.F. et al., J. Immunol. Methods (1980) 35:1-21); S194
(Trowbridge, I.S., J. Exp. Med. (1978) 148:313-323); and R210
(Galfre, G. et-al., Nature (1979) 277:131-133).
Antibody producing cellé may- be obtained from spleen cells,
lyr_nph. néde cells, or the like. That is, the -spleen, lymph node or

the like is extracted or removed from any of the aforementioned
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i ncapabl e of surviving in a selective nmedium such as HAT nmediumin the
unfused state, and capable of surviving therein only in the fused state.
General ly used are 8-azaguani ne resistant cell |ines, which | ack
hypoxant hi ne- guani ne- phosphori bosyl transferase and can not grow in a

hypoxant hi ngn 2tk NORKEr éh tHXTLY el Medhte s Srﬁé’ﬁé&ﬁiﬁt‘é‘f—hﬁsto

be used inclu vari ous nown cel I nes, such as P3 3X63Ag8. 653) (J.

| mrunol . (1823)5\;%7%&681&%5%&8%&@369%& (o sgtys@pbﬁﬁw& Mpmbuel ogy

and | nmunol ogy (1978) 81:1-7); Kohl'er! 'Gand M1stein, C, .

| munol . (191§{e§e§1€h§;@h é\ﬂaaqn]ljes@'v?r{egﬂl 08S thid Hiket adl: ce@%khfﬁ&&]@.o

8: 405-415); SP2/0 ( Shul men, et al., Nature (1978) 276:269-270);

St. Goth, §rgpa§é t”ﬂe ’deglxje@mdﬁghbo (njgg%@ll§5 1-21); -S194
(Trowbri dge : . 148 313-323); and R210 (Galfre, G
et al., Nat ure @3%9) sai& ?ﬁ§élé§§) cef‘i‘é' QHQYaBEQgH&j( ?r@&uéﬁmmepfs are
obt ai ned from spl eeh celTs, | ynph node cells, or the Tike. That t he

spl een, |ymfiphede=@rtd r&llll @signextracted or removed fromany of the

af or ement i-oned” 16 animals and the tissue is crushed. The resulting

crushed materiabg) 8r eusisk afshe dod Nedr MRAY LHHtOVleHrfl?xbanéu%Beaﬁn BBsma DMVEY or
RPM 1640, filtered through stainless nmesh or the |iké and centrlfuged to

prepare theafesho@e-prddRadyy re@dYCingo Q%dt%ct-rbﬁlﬂh satH cswéxora @ekheignd
anti body producing cells are subjected to cell fusion. Cell fusion may be

carried out oy1b1itwinad e Eyﬁé_éﬂ&naf& 3N %Qﬁu@éogﬂcaﬂﬁgn-&l.e'deil'si)t Such
contact with gach other at aratio of 1:1 to 1:10 in a nmediumfor the

culture of agimeM, OMEMSor REME-1640, in the presence of a fusion accelerator
at 30 to 37%i for 1 to 15 minutes. To accelerate the cell fusion,

any fusion accelerator or virus can be used, such as polye‘._:hyiene

glycol with an average molecular weight of 1,000 to 6,000, polyvinyl

" alcohol or Sendai virus. The fusion of the éntibody'producing and

myeloma cells may also be performed in a commercially available cell

fusion apparatus utilizing an electric stimulation such as .

electroporation.

(3) Selection and cloning of hybridomas

Hybridomas of interest are selected from the cells after the

'.cell fusion, for example, by a method ﬁtilizing selective growth

of célls in selective media. |

That is, a cell suspension is diluted with a suitable medium
and inoculated on a microtiter plate. A'selectivé medium such as
HAT medium is added to each well and incubated while properly
replacing the selective medium with a fresh one.

Thus, the growing cells are collected és hybridomas.

These hybridomas are then screened by the limiting dilution,
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as MEM DMEM or RPME-1640, in the presence of a fusion accelerator at 30 to
37[err]C for 1 to 15 mnutes. To accelerate the cell fusion, any fusion
accel erator or virus can be used, such as polyethylene glycol with an

aver age nol ecul ar wei ght of 1,000 to 6,000, polyvinyl alcohol or Sendai

virus. The fl%r%%c%%c%hgfﬁﬂé@é’&iycgli?d'é%}r'ﬂgfa%q QM Gl S B R S fybe

performed in a comercially avall able ce usi on apparat us ut|||2|ng an

el ect 110 StiyRlaiha 3U6huat§! £ HSRARIGHIORn: BhapelpotdmnaRd. ol oni ng of

hybri domas onas Interest are se ecte s after the
cell fusion, for exanple, by a method utilizing selectlve growm h of cells
In selective nedia. That is, a cell suspension is diluted with a suitable

nedi um and | gigﬂte%@lgﬂ g Mh&hOL 1481 Rrdli®odhese! ective medi-um such as HAT
medi umis added to each me and |ncubate& whi I e properly replacing the

sel ective nedi yReMddy fof rc%ahe%@@nﬁmcm%lgémwﬂfe%l EpofitRecabl £aiadl as

hybri domas. These hybridomas are then screened by the limting dilution, 17

fluor escenOr?y fdo\eéfseén&ﬁkée eohi8ht Ponot R 1NBiNAtke anfidRliltks FYREd SRS

produci ng a ‘nonocl onal anti body are obtained. (6) Collection of nonocl onal
anti bodi es Matieds for collecting nonocl onal antibodies fromthe obtained
hybri domas | ncl ude conventional cell culture and ascites formation nethods.

In the cell Culiﬂi%é*%bﬂ@dcum@r@%wm%herEylsf&A¢mé%t QGel Budt [Pk &N £,0r
the culture of animal cells, such as RPM - 1640 medi um

a medium for the culture of animal cells, such as RPMI-1640 medium
containing 10 to 20% fetal bovine serum, MEM medium or serum-free
medium, under conventional.conditions (e.g., 37C, 5% C02)_for.2 to
14 days and the antibodies are collected from the supernatant.
In the forﬁation of ascites, the hybridomas are inoculated
intraperitoneally ﬁo the same species of mammal és the source of
the myeloma cells so that the hybridomas grow abundantly After
1 to 4 weeks, the ascites or sera are collected
Whentheantibodiesarenecessarytobepurifiedinthesen@thods,
known methods such as the ammonium sulfate précipitation, ion
exchange chromatography and affinity chromatégraphy may optionally

be selected or combined.

2. Cqﬁstruction of chiﬁeric antibodies
(1) dioning of DNA comprising base sequence coding for V region of
mouse'monoclonal_antibody against human PTHrP
(i) Preparation of mRNA

To clone DNA comprising a base sequence coding for.V region of
‘mouse monoclonal antibody  against human PTHrP, the collected

hybridomas are treated in a conventional manner, for example,
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containing 10 to 20% fetal bovine serum MEM nmedi umor serumfree nmedi um
under conventional conditions (e.g., 37[err]C, 5% CJerr]) for 2 to 14 days
and the anti bodies are collected fromthe supernatant. I'n the fornmation of
ascites, the hybridomas are inoculated intraperitoneally to the sane

species of GMBhiAe i1 2AULoE 0Lt i, TeRk o 6. By St Y Bfllaepamggﬁwﬁs

gr ow abund e asc tes’ or Sera are collecte

When the ant} bog) efsar 82086869 Y &0 ASpEUnbthsd '(ﬁh&ﬁ@z’iﬁ'xﬂﬁt nogise kagwy

nmet hods such as the anmoni um sulfate precipitation, |on exc

chr omat ogr aﬂﬂéllﬁ‘é‘fcrﬁ Bl Bbh¥m§§‘% APB19gn3Py2, ”’?LFGGQ@BQ? gd Ergﬁai?@'ﬁ?fé gdeQl

conbi ned. 2 uction of I'meri ¢ anti bodi es I ng of

conpri sing e f t y
conpr 1 S119 RARE S HGENCANAD S plell kAL Al TBSG, [EALONG 4R LRy

sequence Coébi'&nﬁ YU Hedl £8 rﬂiNA‘%%‘if%QE%R"!@it AphaRdyiagal @%Ec*k“?i‘?gr

PTHrP, the collected hybridomas are treated I n a conventional nanner

exanpl e, 18ypna OpieyH £ DRt k%egﬁﬁéﬁhw@lta{ Qi) (CRh" gY68. bed Mef? prepar
Bi ochem stry (1979) 18, 5294-529 or . AGPC net hod (Chontzynski B eF a?. ;

Anal yti cal RRE&heM sy r(ek%ﬁz)f éﬁeraééﬁo&%% tHe tRfaparRat he total RNA,
fromwhich nRNA is prepared by e.g. Adigo(dT)-cellulose span col um

attached to(RNpRapd 441Gt g&thhpifbfé%@)of Qin@dk Prep nmRNA Purification
Kit (Phar maC| a AB) can also be used to prepare nRNA wi t hout need of p
extraction of tReehail mRAA odtidiheldr £Ra(3t BBBvENERMPEDNA G tRE WhegbbiAs
-of L and H chains is synthesized with the use_of'a reverse
transcriptése. In the synthesis of cDNA, Oligo-dT primer or an other
© appropriate primer which hybridizes to L or H chain C 'region, for
example, MHC2 primer having the base sequence as shown in SEQ ID
NO:1, may be used.
In the cDNA synthesis, said mRNA and primer are mixed and the
reaction is effected in the presence of a reverse ti:anscriptase at
e.g. 52C for 30 minutes. |
Bmplification of cDNA of both L and H chains can be performed
by PCR (polymerase chain react:.on) based on 5'-RACE method (Frohman,
M.A. et al., Proc. Natl. Acad. Sc:L USA, 85, 8998-9002, 1988; _
Belyavsky, A. et al., Nucleic Acids Res., 17, 2919-2932, 1989) using
5'-Ampli FINDER RACE k1t (CLONTECH Inc.). Thus, Ampli FINDER Anchor
(SEQ ID NO:42) is llnked to 5' end of the cDNA synthesized above
and PCR is effected for DNAs comprising base sequences coding for
L and H chain V regions. (Hereinafter, the DNA comprising a base
sequeﬁce coding for L chain V region is sometimes referred to éimply :
as “DNA for L chain V'region” or “DNA coding for L chain V region”

This also applies 'to H chain V region, C region etc. similarly.)
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From the nRNA obtained in (i) above, each cDNA in the V regions of L and H
chains is synthesized with the use of a reverse transcriptase. In the
synthesis of cDNA, digo-dT prinmer or an other appropriate priner which
hybridizes to L or Hchain Cregion, for exanple, MHC2 prinmer having the

base sequence T Q\ﬁﬂe!\:nf§g%fl\@hﬁ1#g reac?gruﬁe&kaI ec?ggglgﬁlA‘fﬁe p?&?ence

said nRNA and pri are m xe ron is

o SO RSN ok Sl B e QN A
Sor. USA SBSIGEER S509 CouE b s dUeRy e A ?ﬁéuﬁuanes?%%ic. %ﬁ%s@a |
17, 2919-2932 F RA s,
érrﬁlt ] egil zNe 1An% §,?)) (‘%Eb%ﬁfr@fg%‘i é%\l %’Eé‘d %Méét en%%\mghe é%‘)‘ bat®
cgdi ng fordi&g% % Wrelgl%ﬁg wlﬂ?éi'% &5}[’5’.&&4155%% Qﬁ@glfgﬁ%%ﬂiase
"DNA for L ohann *%fﬁftgff%%n s N e R S R
applies to %ﬁt@gg Ns¥al £81118%2)CahBMUee-E1 r‘Prﬁ{éP '(Qﬁbydb Ne?3) ($he p{éﬂ?é, for

anpl i fying L chain V region which may be used includes,

exanpl e, Angh (Iﬁlerr %&e&ﬁﬁ@i&%'\@ 2)88anq9@(1&r.rers desi gned from conserved'

sequences in chaln constant” redi-on [err] region) of nouse

anti bodi es guGH 3RrlYeCcBELBR oPANA Girld) @R @SR AGHYEN COF I st YWueRceEQ | D
NG 4. The prinmer for anplifying DNA for H chain V regi on which nmay be used
includes, for epanpce, pPO@O¥s are subjected to agarose gel electrophoresis
according to conventional pfocedures to excise DNA fragments of
| interest, which are then recovéred, purified and ligated to a vector
DNA. |
- Purification of DNA may' be cai:ried out us.ir-xg commercially
availéble kits such as GENECLEAN II; BIO101l. - Vector DNA for carrying
the DNA fragments which may be used herein is known, for example,
pUC19 or Bluescript..
Said DNA and vector DNA ére ligated using a known ligation kit
(Takara Shuzo) to yield a _recbmbinant vector. The resultant
recombinant vector is introduced into e.g. Escherichia coli JM109
and ampicillin resistant coloﬁies are selected; thus, a vector DNA
is prepared in a known method: J. Sambrook, et al., “Molecular
Cloning”, Cold Spring Harbor Laboratory Press, 1989. After the
vector DNA is digested with restriction enzyme(s), the base sequence
of a desired DNA is determined by a known method such as dideoxy
method: .J.Sambrook,etal.,“MolecularCloninQ",ColdSpringHarbbr
‘Laboratory Press, 1989. 1In the present invention, an automated base

séqu_ence determining apparatus (DNA Sequencer 373A; ABI Inc.) may
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primer (SEQ 1D NG 2) and MVHG-A prinmer (SEQID NGO 3) (S. T. Jones, et al.,

Bi ot echnol ogy, 9, 88, 1991). (iii) Purification of DNA and determ nation of
base sequence The PCR products are subjected to agarose gel el ectrophoresis
according to conventional procedures to.excise DNA fragments of interest,
which are the e(éal:\lAvered, purified and ligated to a vector DNA

Purificati on 0 may be carri ed out using comercirally available kits

such as GE'\EQJE%?mhﬁ QBQ;Q}__% frgr%PJc_gﬁryi ng the DNA fragnents

whi ch may be erelrn s or Te¥a pUC19 or Bl uescri pt. Said
DNA ‘and vect or DiNA aﬂ%x{élqﬁbe%gfér@ f%{K.”:QH"%AE %% 'Bﬂn&ir‘i (shakaL Aq us
yield a reconbi nant vec resul recomrmbl nant

tor isintro uced

into e. &ﬁg;eergem &pém%%ﬁ@glﬁ am%@a é&?ﬁ%ttﬁ% dcoﬁf%vsg Hdr

sel ect ed t hu a ve 'S prepar known et

" Mol Ctilewdd Maiohi0l ArRP! | BArERORO! é—é@ori‘%@éfd ug]h‘989t Al er

t he vect or gest e res I’I ction enzyne ase sequence

g;rrgr ggil, rgﬂlx%% Iﬁl\a/g%?trj a%ggo#ngpm Hlngl—lar or E}gr at or;l?ng% ess,
1989. In t 5@§ﬁgtadl@/§ ﬁél{be Inc?§q P@éﬁé@gwéﬂf?&%%%%%ﬂﬂe

appar at us ( equencer 3A, A use

Conpl ement ax?alfﬁééfﬁﬁ.%&”b@' £e " S0 ddidnde uéﬂé’é N/ Erfeglc%S rEBiGﬁa{‘s apddygen

bi nding site an whol e structures have some simlarity to each other.
That 'S_ fc}ﬁrgh: Kabat, E.A. et al, “Sequence of Proteins of Immunological

Interest™ US Dept. Health and Human Services, i9_83.

Many portions of the four FRs have B sheet structure and, as
a result, three CDRs form a loop. Tlde CDR lma'y sometimes form a part
of the B sheet structure. Therefore, three CDRs are sterically held
at very near positions to each other by FRs, which form an antigen
binding site togéther with the three CDRs in the paired '.regions.

In view of such facts, CDR regions can be found by comparison
between the amino acid sequence in-the'varia.ble region of a mouse
monoclonal antibody against human PTHrP and the database of “amino
acid. sequences for antibodies prepared by Kabat et al. ( “Sequence
-of Proteins of Immunological Interest”™ US Dept. Health and Human

Services, 1983) to investigate the homology therebetween.

(2) Construction of expression vector of chimeric antibody

Once DNA fragments coding for L and H 'chain V regions of mouse
monoclonal antibody (hereinaftei L or H chain of an antibody may-
sometimes be referred toas “mouse L -chlain," etc. for mouse antibodies
and “human H chain” etc. for human antibodies) are cloned, the DNAs

coding for mouse V regions and DNAs coding for human antibody constant
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framework region (FR) portions are linked through three
hypervari abl e regions, or conplementarity determ ning region (CDR). The
am no acid sequence in the FRis relatively well conserved while

vari abi I|ty of the amino acid sequence in the CDR region is very high:

Kabat , . |
Dopt. " Hoal TR AESIIEERER 2o ShELE IR £6 MiBTHHORR ot i phiee
[err] sheet 5 St ddiWE and as aresult, three CDRs forma Ioop The CDR may
soneti nmes forma part of the [err] sheet structure. Therefore t hree CDRs

are stericall yd}bes&rﬁ‘i[ar\fieﬁ&étﬂﬁgrf&f’ g@gn ?geﬁg%?gér it t Y 1§@bf@e§ orm

an antigen binding site toget r vm e palred regions.
In view of S Ra np@(% e
am no acid Eequencetar IROG% vari a earagg]?%ngrg%l ar%ﬁ d ocC ongﬁgéﬁﬁgbio%y
agai nst hu P @Wﬁ e,d n Ci G S a I es
pr epared. b;@%a ogéd; E? aSé‘é% ence gOd%Pgt g?%séo Imrt%ggglhgaf ?é?gé}gst"

US Dept . (2) % FASBHY SEhVhACSxphe83) oh O veBYES! IcdalE hilfindOIEY O

therebetvveen nstruction of expressr on vector of chineric antli ody

Once DNA frapyes E,nga hBlst 13t ShRlIdhcY ARIVINRi¥hn SOYKEIPPPES

.anti body (herer nafter H chain of an anti body may sonetines be ref red

to as "nousg, b SRALY cBEE araqlgm@atgé&e%es GYindHIRR rt'met}aarttls&&y

for human antr bodi es) are cloned, the DNAs coding for. nouse V regions and

DNAs codi ngc %blbﬂ%l@@d@ﬁll@@ﬂ%ﬁ&b Qhamnaﬂ.ﬁgh%&laéfpiésgﬁt&ﬁvéegor.
expressed to yield chinmeric anti-human PTHrP anti bodies. ‘A standard met hod

for preparing thé@fdl(j/pé@i:ttaédé&ﬁpﬂl@i(ﬂgVﬁﬁman antibody C region can be any

of H or L chain C regions of human antibodies, including, for example,
Cy1l, Cy2, Cy3 or Cvy4 for human H chains or C4A or Cx for L chains..
To prepare a chimeric antibody, two expression vectors a_tre first '_
constructed; that is, an expression vector containing DNAs coding
for mouse L chain V'region and human L chain C region under the control
of an express:r.on control reg:r.on such as an enhancer/promoter system,
and an expression vector containing DNAs coding for mouse H chain
V region and human H'chain C region under the control of an expression
control region such as an enhancer/promoter system, are constructed.
Then, host cells such as mammalian cells are cotransformed with these
expression vectors and the transformed cells are cultivated in vitro
or in wvivo to 'produce a chimeric antibody:" see, for example,
W091/16928.

. Alterhativé_ly, the mouse leader sequence preseht in the cloned
.cDNA and DNAs ooding fo:f mouse L chain V region and human L chain
C region as well as the mouse leader sequence and DNAs coding 'fdr_
mouse H chain V r_egioh and human H ch_ain c fegion ate introduced

into a single expression vector (see, for example, W094/11523) and
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| igating a nouse | eader.sequence and V regi on sequence present in a cloned
cDNA to a sequence coding for a human anti body C region already present in
an expression vector of a mammalian cell. Alternatively, a nouse |eader
sequence and V region sequence present in a cloned cDNA are ligated to a

vre | a cl oned cC i g
sequence coglfig vEates fWIRBAAY H0atGheahaD: Gl OMely doptLoedndy

manmmal i an ¢ expr essi on ve e Ccor unan ant

Cregion c : . i-n.C. ' f | ' . .

Tt ading, TR darft st tn PAYLEORLORS B IR 3 Mgl niners
chains or Jeridofy. Clerr] for L chains. To prepare a chineric antibody,
two expression vectors are first constructed; that is, an expression vector

cont ai ni ng %m&&oﬁogmeﬁﬁeﬁér}ﬁ{ﬂb\é gl eﬁafﬁld human L chain C

regi on under the contro an expression control region such as an

enh / t ' ' | IG5 .
ancer/ promotfl, S¥stEP £ @3@%;%%3&%??&5‘% ‘f-féEﬁQ{n el aéci'{g.'n{é(h@'\@ﬁt f!S’cgr’Iiﬁg f

for nmouse H chain V region and h regli on under the contr

an expressi o BAali kA Pl SHSI A AEDB0BBREEILDIOTW:R SUGIAR. Eéing

construct ed. ost c manma s are colransforne

v these pUPIEIBLON 6o Bifol MaIARRIAG e BEllay Socaeil gy et

vitro or in Vivo to produce a chiner . r

W91/ 16928. - Al ternal i 1P | - j . ¢l oned
CONA and DG SCERRER Foreqads) (FHEREs SR Rab1 S RMANES BRne Y og Boh bR LA

use' L c reglion and human on

as well as {he BRURSC PRAIIMEISG48BCELAEE sBAEnE HaRg nfFor R ¥R i il Ry oY

region and human H chain C regionare introduced into a single expression .

vector ( 5eeoﬁﬁu%a%ﬁ@kﬁ}dﬂﬁ?ﬁ%e@?@f@%red 83 15 85t Ohehsmils SMal for

transforma host ce e transforne _
H chain C region” ) or cDNA coding for said region (hereinafter

referred to also as “cDNA for H chain C region"). The H chain C
region includes, for example, Cy1l, C¥2, Cy3 or Cv4 regions.
{i~a) Construction of chime_ric H chain. expression vector containing
geﬁomic DNA coding for H chain C ;:egion
The expression vectors having the genomic DNA coding for H chain
o region,' in particular, those coding for Cy 1 region, include, for
example, HEF-PMh~g vy 1 (W092/19759) and DHFR- A E~RVh-PM1-f
(WO92/19759) .
| When cDNA coding lfor mouse H chain V region is inserted into
these expression vectors, an appropriate bése sequence can be
-introduced into said cDNA through PCR method. For instance, PCR
may be effected'using a PCR primer which is designed such that said
"cDNA has a recognition sequence for é suitable restriction énzyine
at its 5.' -end and Kozak coﬁsensus sequence immediately before the
initiation codon thereof so as to improve the transcription
| efficiency, as well as a PCR primer which is designed such that said

cDNA has a recognition sequence for a suitable restriction enzyme
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host is cultivated in vivo or in vitro to produce a desired chineric

anti body. (i) Production of chineric antibody H chain The vector for the
expression of Hchain of a chineric antibody can be obtained by ‘i ntroducing
cDNA conprising a base sequence coding for nouse H chain V region

(perelyaltet (el oiratd Gl 30 BLicEPNONLET SILLNALD fedROhonsp) 1E00G, &,

sui tabl e expressi on vector COI’] al ni e genom C Ing a base

efarreq oriy SeTloElshl SriataR ey %2?%*9 e“ﬁé’cﬁb“‘%\ P LK 1o
The H chal é*i"?%—’éad%%ffﬁfé %a?ﬁr%%ﬁ%xt?n% qERFes %f%#ﬁ{'% WL )

Cerr]4 reggéggk (i-a) Construction of chlnerlc H chai n expressi on vect or
containing genonmi ¢ DNA coding for H chain C region The expression vectors

i 10 SO DN iRt 10 g
ol 7o GO Sy e 50 A1 A g 1

appr opr i at fnPé"sEaESQ%Q%EEs%%Bnb%é&;&OdU&e@thIcPuéthg G O%hcﬁgﬁn

nmet hod. For T nstance ected using a primer mhlch

desi.gned Sé%kéé?ltor?%‘e‘?:t%@\‘éoﬁ % i déj Oza n%ﬁesﬁﬁﬂe%&r{jfrfo% §1%B§9}16c

restriction enzyne at 1ts 5 consensus sequence inmmediately
before the, a hereof SO as to inprove the transcription
eff|C|ency'éé#éﬂ {qggsgg g primer which is designed such that said cDNA

has a recogpigy eBnSeIHEPESH Io¥ citimet {AR! hdi8SEkh A4 HbrEPE¥EEr Z3ntaining .
cDNA comprising base sequence coding for H chain .
The expression vectors having the cDNA coding for H chain C
region, such as Cy1l region, may be constructed in the following
manner: mRNA is prepared'from CHO cells into which an expression
vector DHFR-AE-RVh-PM1-f (see W092/19759) comprising DNA coding
for H chain V region of a humanized PMi anfibody and genomic DNA
of H chain C region Cy¥1 of a human antibody (N. Takahashi, et al.,
- Cell, 29, 671-679 (1982)) and an expression vector RV1-PMla (see
W092/19759) comprising genomic DNA coding for L chain V region of
the humanized PM1 antibody. and genomic DNA of Lk chain. C region of
a human antibody have been introduced, and cDNA coding for the H
chain V region of the humanized PM1 antibody and cDNA coding for
.the H chain C region (Cv 1) of the human antibody are cloned by RT—_PCR
method and ligated to an animal cell-expressionl vector which has
been treated with a suitable restriction enzyme(s), to construct
a desire_d expression vector.
When cDNA.codim'; for mouse H chain V region is directly ligated:

to cDNA coding for H chain C region Cvy1l of a human antibody,
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at its 3'-end and a splice donor site for properly splicing the primry
transcription products of the genomc DNA to give a nRNA, to introduce

t hese appropriate base sequences into the expression vector. After the thus
constructed cDNA coding for nmouse Hchain Vregion is treated with a

siutable %;ﬂrlo 1130 o€ (§g%uér§céss ézg}?eﬁgeqlnt'%guégﬁd 1%8“%5%95‘%%( o

to construc I meri C expressi on vec contal nin e ge

codi ng for éﬁ@kﬂi ex'éré&% %Bd& Sdd & thaq_no'!?)regleﬁA h tEHﬁtfdeg‘i’loﬁf For

chimeric H €ssi on v tor containin | S’'Ng base ‘sequence

coding for hahadh TBersy SasLopeyecd wsa”gag'é&g, gN{h daiﬂl@gﬁéﬂgﬂféd

chain C regron, such as reg on y be ¢C

fh"t “VQW?E%@Z’? t%ﬁ?@%%f%%h%? it

region e?‘#%{tq’f ﬁoﬁu%y@% |{%€%\F ﬂ%g%gﬁgggaf%@%@ﬁy gg&h%l/% 679
1982 s

genon ¢ %&ilﬁ%ﬁ%?-?bﬁ%ﬁéfﬁ %%%t.loaﬁ@l% (5§8°%€”&n§%’i§%fﬁ@sm%92‘%{>' Ehifove.q

?ﬁ??ghﬁced and éﬁharﬁgyibﬂ %f%ggﬁgﬂfycha1gwgfre€$g% g§g ﬁﬁﬁﬁaﬁgﬁ?%%d %ﬁm

ant i body ar@e oﬁ?&%&}f‘@hé@ Qi%ﬁ’%ﬁ recoffli 8o Sebfibhbe Hortf Shieabpunn

anti body are c one I'i'g to an ani nal

expr essi on Meghole %ncéhiﬁ?e heqrsts Qaérﬁ@'f&dﬁd'ir@c%&!ytﬁ%glhg%é {:ﬁé 08hain

enzyme(s), to construct & desired expression vectof n CDNA coding for

rouse H ch g g,fgquhuscod'lm%gua tqgéf%d abgrs%eedaa% ReruEnel8! Inco

region C [er man ant |
said cDNA.

The thus coﬁstructed cDNA coding for mouse H chain V region is
treated with a siutable restriction enzyme(s), ligated to cDNA
coding for said Hchain CregionCvy 1, and inserted into an expression
vector such as pCOSl or ﬁCHOI to construct an expression _vectof
containing the cDNA coding for a chimeric H chain.

(ii) Production of chimeric antibbdy L chaip

The vector for the expression of L chain of a chimeric antibody
can be obtained by ligating a 'cDNA coding for mouse L chain V region
and a genomic DNA or cDNA coding for L chain C region of a human
antibody and introducing into a suitable expression vector. The

'L chain C region includes, for example, &k chain and A chain.
(ii-a) Construction of expression vector coﬁtaining cDNA coding for
chimeric LA chain

When an expression vector containing cDNA coding for mouse L
chain V rggion is constructed, appropriate base sequences can be
introduced into- said expressién vector through PCﬁ method. For

instance, PCR may be effected using a PCR pr_imer which is designed _
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appropri ate base sequences can be introduced into a fragment conprising
cDNA coding for Hchain V region through PCR nethod. For instance, PCR nmay
be effected using a PCR priner which is designed such that said cDNA has a
recogni tion sequence for a suitable restriction enzyne at its 5'-end and

Kozak conseqgus seguenst, | IRAl aLel y belote: Lhs, | BLLLANLONERdRN LheLeRl SO

:’3.2 Ejgs: mr::reg?/ he anscrl fICI enco as we ' ; t I'ch
restri c'? i on ée%%./ﬁrr‘l;eg}Lg)ttn %f% 59138 end r{% Sadléﬁcgc yt}ioggla(t g%ggs%t%%eﬂﬁeﬁ%n%
(59,0 ety UL ROSHSE L0605, EPLOLAG) g bR PR ER e
sai d H chai b° & e%igq“‘ae@ Qb EhaE ot BIATRRY p %égéif?%&lp"?*e%%nﬁgét P €l
2zdPﬁgS%o?r%‘9c Or&{fgﬁh({i#%tn %%r%c&ox§g$&g f?rg{) ?%Hgngd%odyg%ai n
The vect or éﬁrﬁﬁnﬁ%%%%gg%ﬂge%%% Qs %LEBHal Reric antibody can be

obt ai ned by nouse n V region and a genomc

nto SE.Nf\aEf’th%pr Zéls% 3%@%;%%“@3%"5{"4%% RUERGERE ARl EL Bhafi e’ o

exanpl. e, '
vector cont af%n ng dfﬂ L] B’ ith(r:elﬁgltlﬁg ieqfrjll géﬂéggﬁéegés?on
vect or PO”tﬁg %899689 fT‘i’l H&dér‘? '— Cgﬂé{'n\é r%% 8 1§ GRS 'EBCII:?\%
appropri at e base’ sequences can be I At uce nto sard expressi on vector

through PCRaETETLQQQt_ FOli fferent isotypes and each -isotype can be used to
construct an expression vector. For example, based on a search for

- the homology with LA chéin C regions of cloned mouse monoclonal
antibodies, an isotype Mcg+Ke+Oz— of the fragment of human LA chain
C region (accession No. X57819) (P. Dariavach et al., Proc. Nati.
Acad. Sci. USA, 84, 9074-9078, 1987) can be selected and used to
construct an expression vector. Tolconstruct cDNA for the known
human L A chain C region such as Mcg+Ke+0Oz-, forlexample, the
following four primers as shown in SEQ ID NOs:11—14 are designed:
The primers MBC1HGP1 (SEQ ID NO:11) and MBC1HGP3 (SEQ ID NO:13) have
sense DNA sequences and the primers MBC1HGP2 (SEQ iD NO:12) and
MBC1HGP4 (SEQ ID NO:14) have antisense DNA sequences wherein each
primer has a 20 to 23 bp complementary sequence at either end thereof.
'MBC1HGPS (SEQ ID NO:15) and MBC1lHGPR (SEQ ID NO:16) are called
external primers, have sequences homologous with MBC1HGP1 and
MBC1HGP4, respectively, and have each a recognition sequence for
a suitable restriction enzyine. Through P_CR method, the four primers
areassemblaitosynthesizefulllengtthMAandtheexternaip;imers

are added to amplify the cDNA.
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I nstance, PCR may be effect ed.usi ng a PCR primer which is designed 26
such that said cDNA has a recognition sequence for a suitable restriction
enzyne at its 5 -end and Kozak consensus sequence for inproving the
transcription efficiency, as well as a PCR priner .which is designed such
that said c h niti ' t1 4 £ ynme
atite 3 -endnd asearbEhl iRl pER MRS bahnd Bl BRCEHERE i MbE NGRS
cDNA. The I e | ' r '
Fegi on may B8 ORRES SAITRECLRR AL FRICIT] et i & ConblRhBntary,
”?t hod. Thesggu@ce'sg errt]o Ch@?ﬂtﬁegf%on %B%llﬁ@?’ -—Mbelﬁ@yf atf:lcla tnt4 and
different isotypes and each rsotype can be used to construct an expression
vector. For fﬁ‘a&édé@ﬁ% c r e y +\Wi e hajjn C
regi ons of %ﬁ%ne %Dwtljse mrﬁgg%ﬁgﬁﬁgn%&égg ﬂ_eal(r%lalﬁégtgyég B Sk&eéglz‘-egggat he
fragment of (hy H cBRB BnhE 80 YL HREEEISEOLNINeXTZ81)cR codin
Dariavach et al.7 Proc. Natr. Acad. ‘Sci.” USA, 84, E , 1 can ge
sel ected an S t t Xphessi e To construct cDNA for
fibnce SEuf e it pia R B An St o Rk Rlon.

1Ehlel known Puman _ region suc : for _exarrp!e, t he
bri mer's NEG HGPLIE SRS B Lhr PR CR Y (RESRIR A A S fRGien s,

sequences apfyt fige PUBIRE SHEEHIER4 (ShR | ¥Rl £or-aR8udBTl HERA o §E9e9§ogp

NG 14) have antisense DNA sequences wherein each prinmer has a 20 to

conpl ement a&xns%%uem%atf&d Sbd ifdert UL I ROT re dBLIHGERS (SEndD M2 d9) annd
MBCLHGPR (SEQ I D NO 16b) are called external priners, have sequences

horl 0gous whsbrMEEL HEB brAesb MASHIARfe iS85, LY H0S1 M pdRYPL8@BAst ruct

recogni ti on sequence for
an expression vector containing cDNA coding for a LA chain of a

chimeric antibody.
(ii-b) Construction of.expression vector containing cDNA coding for
chimeric LK chain |

When an expression vector containing cDNA coding for mouse L
chain V region is constructed, appropriate base sequences can be
introduced into said ¢DNA through PCR method. For instance, | PCR'
may be effected using a PCR primer which is designed such that said
cDNA has a recognition sequence for a suitable restriction enzyme .
at its 5'—eﬁd and Kozak consensus sequence for improving the
transcription efficiency, and a PCR primer which is designed such
that said cDNA has a recognition sequence for a sui'table'restriction
enzyme at j.ts 3'—end, to introduce these appropriate base sequences
into said .cDNA.

The DNA coding for human Lk chain C region to be ligated to the
DNA coding for mouse L chain v regid_n can be constructed from, for
example, HEF-PMlk-gk containing the genomic DNA (see W092/19759).

Recognition sequences for suitable restriction enzymes can be
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a suitable restriction enzyne. Through PCR nethod, the four prinmers are
assenbl ed to synthesize full length cDNA and the external prinmers are added
to anplify the cDNA. 26 The assenbly through PCR nethod neans that
MBC1HGP1 and MBC1HGP2 or- MBC1LHGP3 and I\/BClHGP4 are anneal ed through their

and 'Négﬁﬁeég*ﬁe%‘é%ﬁ%ﬁie??%ﬁ R Pgaﬁﬁiﬂiéagi%%&@aﬁeawﬁﬁ%ﬁ%
their conpl Al tar S eréceis na/p_ 808§ codi n feuél
Ihength hu 1ﬁ_hécrr _ &H i o€ nggl%h GRIEBRASTF UL é’ |’?1 Rt

; L i dc
CChai n v 145 an s eh e A any ?hvééﬂé*ﬁi SREbETL [ ek §ﬁ%‘?s‘ﬁn’§§se
and '”Se”%je ELE]QQ}:QH t@‘é’ 85 SehBrY %s PEQd %tBﬁ%xgi-fQ%@ Tt%?@!iéﬁ’“

an EXpFESSIOH \Y or COﬂ alning c |ng or

chi meri ¢ arﬁ peem 44 Fcﬂbfcﬂﬁébﬁg QE‘a?xf eg% é§§fdr99e¥€§£ Q,fon‘"c%%ihgng C;%NA

codlng for neric err aln en an ressi on vec contaln

codi ng for é’g)(ﬂ%% 'fo(;‘:hidp c(?l%glogn 'élafﬂ%é tei% propri ate base

sequences can ntroduced i nto Sal roug PCR met hod.  For
I nstance, PCR may be effected using a PCR prinmer which is designed such
that said cDNA has a recognition sequence for a suitable restriction enzyne

at its 5 - n%rgji ak ggnﬁﬁgm 3:’1%%&&%% i mproving the transcription |

efficiency, pri mer esigned such that said cDNA has a

recogniti O”hee%% feRk ﬁoﬁHi&&P'vﬁﬂrP%{aﬁt LARigsdyE® at its 3'-end, to

I ntroduce these appropri ate base seguences
In order to make a humanized antlbody in which CDR of a mouse

monoclonal antibody is grafted to a human antibody, it is desirable
that there exists a high homology between FR of the mouse monoclonal

| antibody and FR of the human antibody. Accordingly, a compérison
is made between V regions of H. and L chains of mdi.lse anti-human PTHrP
monoclonal antibody and the V regions of all the known antibodies
whose structures have .been elucidated with t-_he use of Protein Data
Bank. Furt_:her, they are simultaneously compared with the human
antibody subgroups (HSG: Human subgroup) classified by Kabat et al.
based on the length of antibody FR, the homology of amino acids,
and the like: Kabat, E.A. et al, US Dep. Health and Human Services,
US Government Printing Offices, 1991.

Human H chain V _regions may be classified i.nto HSG I to III
according to the HSG classification by Kabat et al. and mouse
anti-human PTHrP monoclonai antibody H chain V regions have a

- homology of 82.7% with the consensus sequence of HSG III. On the
other hand, human L}L chaJ.n V regions may be cla351f1ed into HSG I
to VI accordlng to the HSG classification by Kabat et al. and mouse

anti-human PTHrP monoclonal antibody L 2 chain V regions do not have
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into said cDNA. The DNA coding for human L[err] chain C region t'o' be
ligated to the DNA coding for nouse L chain V region can be constructed
from for exanple, HEF-PMLk-gk containing the genomc DNA (see W92/19759).
Recogni ti on sequences for suitable restriction enzynes can be 27 _
I ntroduced, _ thr gugh_PCR nmet hod,..into 5' - _and_3' -ends of hng, for
Lerr ] ehat i IR PORETRA vrES e cBaRrgofs, spiti s SraminfTd anast v
construct ed A BNécC ' rr] chain C region can be

& ot her Og’%‘én Qﬂ%nﬁéﬁfo&{# %

ligated to ea rnsert expression vector such as pCOS1
I i it i s S i e O B
Gt body 11 e SR T e e e B e e
The. moute MR oRGm FRO. ang. PRCor s e e o K TR A AmaR
BT P monocl SAAT - aRtT oy LAAO R T et ane o A CoREthalRHar ook g™

whose struckiigse iy qchgeRis! dcidabed, Wit udine pise . Of 1 8% Olgy1n oFat aq gk,

Further, they are sinul t aneous y conpared with the human anti body subgroups

. (HSG Humags syboihertiah fil @esid edeBYolabad Rinstlruchas atlmbihitdad Eﬁe%édyg |

anti body FR the honology of am no~acids, and the like: Kabat, E A et
US Dep. Heakfpridid HYARB SedMd G@5no ErfsRHuRE %gé{élé‘?:g'ﬂfll éla)‘l'fi'g@leﬁoméﬂgéy

Human H chain V regions nay be classified into
in subgroups of human LA chain V regions, it is desirable to use

human antibody LA chain V region with a highest homology registered

in Protein Data Bank upon construction of a humanized antibody.

(2) Design of DNA coding for humanized antibody V region
The first step for designing DNA coding for a humanized antibody
V region is to select a human antibody v region as a basils for the
designing.
In the present invention, FR of a human antibody V region having
a homology of higher. than 80% with FR of a mouse antibody V region
| can be used in the humanized antibody.l The FR of H chain V region
as a fragment of a~substantially idenf.ical FR may include FR deri_.ved
from those belonging to the subgroup III, such as S31679: NBRF-PDB,
Cuisinier A.M. et al., Eur. J. Immunol., 23, 110-118, 1993. Further,
the FR of L chain V region as a fragment of a sﬁbstantially identical
FR may include, for example, FR1, FR2 and FR3 derived from human
aﬁtibody HSU03868 (GE_:N-BANK,_ Deftos M. et al., Scand. J. Irrﬁnunol. '
39, 95-103, 19%4) and FR4 derived from humén antibody 8525755

(NBRF-PDB) .
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according to the HSG classification by Kabat et al. and nouse anti-hunman
PTHr P nonocl onal anti body H chain V regi ons have a honol-ogy of 82. 7% w th
t he consensus sequence of HSGIII. On the other hand, human L[err] chain V
regions may be classified into HSG1 to VI according to the HSG

| I ficati : 3t R
ant body L[ er Mo aRat, ik 1By 581 €7 e By @Q“hﬁﬁﬁpk% SRR he
consensus seaUANgse Al AUTBIL e L%rag&%ed SU AR PEL 016780 dPpaNe

subgr oups. nouse anti-hunan nono st

humani zed, apl se human H chain V regi on which
bel ongs to &H}r ﬁux(rj\!a{% t%ﬁgﬁlﬁg e]g ollrflml ogy, or human H chain V region
having a FR struct ure wt h a correspondi ng canoni cal structure (Chothia C,

et al., J. Biol., 196, 901-917, 1987), as the human H chain V region,
to construc Hagednanki BE rdder 1168 nhNRlfah Sz &9 m}gy
sequence vm{ I'gh ahorr% ogyB| %y%eu% oupscoo hunglr% LFﬁ?r]zchal n V regions,

it is desir J_tho use human anti body L[err] chain V region with a hi ghest
honol ogy registered in Protein Data Bank upon construction of a humani zed

antibody. (2) DOgstgo h%ina%eﬁ%‘it‘l%oﬁ of W ABR AR n@ M ARABL oY, r@tgé eNeddion

first step for designing DNA coding for a humani zed antlbody region 1s to

sel ect a huymp tﬁatflb&ﬁa{qo\éw QﬁRPrke?ﬁo%sbéf't%J vrrég;&x%@gawgnthaoapeare
present invention, a human anti body V -regi on having a honol ogy of

EI gher t han, & i)n‘éﬂtbﬁ EPo:@fmﬁ\amaﬁa G Idéﬁ@le}:{eﬁearﬁf? CRARAIHIRY Feyidiss
umani zed antibody. The FR of H chain V region as a fragnent of "a
subst anti al {opr)desit | €9¢ TRrBBYohNakEd@igidatededrom mouse (Fig. 1). A
polypeptide comprising the V region of the humanized antibody
according to the present invention can be made in the manner called
CDR-grafting by.PCR'method so long as a DNA frégment of a human
antibody would be available as a template. The “CDR-grafting” refers
to a method wherein a DNA fragment coding for a mouseFderiVed CDR
is made and replaced for the CDR of a human antibody as a template.
If a DNA fragment of a human antibody to be used as a template
" is not available, a base sequence registered'in a database may be
synthesized in a DNA synthesizer and a DNA for a V region of a
humanized antibody can be_made by the PCR method. Further, when
only an a.miho acid sequence is registered in the database, the whole '
base sequence may be deduced from the amino acid sequence on the
basis of knowledge'on the codon usage in antibodies as .reported by
Kabat, E.A. et al. in US Dep. Health and Human Services, US Government
Printing Offices, 1991. This base sequehce is synthesized in a DNA
synthesizer and a DNA of a humanized éntibody V region can be prepared
by PCR method and introduced into a suitable host followed by

expression thereof to produce the desired polypeptide.
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fromthose belonging to the subgroup I'll, such as S31679: NBRF- PDB,
CuisinierAM et al., Eur. J. Imunol., 23, 110-118, 1993. Further, the FR
of L chain V region as a fragnment of a substantially identical FR may

i nclude, for exanple, FRL, FR2 and FR3 derived from human anti body HSU03868

Gori ved 17om hute st REEIrey g S axaftinardy! or, Hitthiod dird ™
ot body Ty L SEL G WAk DORA Y AaridEE phiarl aEfidifiph § Lofp (year

region. (3); rﬁ%rl ij1@n of pol ypeptides conprising humani zed -anti body V
region In tjhé(: una?]dl zed antibody of the present invention, the C region and

the framewoy§ (doR-4-8#qps of the V region of said antibody are originated
from human gn)d %%o%ﬁeﬁent arity determning regions (CDR) of the V

region-are ori %&@sﬁggéggwmdﬁggv giﬂekgioé @&@ﬁ%&i mscesamg If3g FRE, V

regi on of- the humani zed anti1 body accor to tHe present 1nvention can be

made in thecma,ﬂ%razeal:bﬁé, Cﬁ%,grci’m@i Qﬂd%{%i@; hed $hi%cA8a8nD¥her

fragnent of a man ant 1 body woul d be aval e as a tenplate.
The" CDR- gr af{ i 11 d fr@les, ! As2sABHROh WS eixn a DNA fragment coding for a

mouse-derived CDR i s made and replaced Tor the CDR of a human anti body as a

tenplate. 1f a PNAH I A9IBEIGY vad IR F raBhbREEYedrE BBoHESHy D f‘egﬁgﬁ{ﬂ“geids

not available, a base sequence registered in a database may be synthesi
in a DNA symbieireesyAfedi 234 f BDR3 V tP8i e yrAHAYABAHZSY 4l bRadY &AaN
n

be made by the PCR nethod. Further, whe
the base sequences of the previously cloned mouse H and L chain V
regions. Grafting primers.B and E are synthesized'such that the
primer B should have a_sequence hybridizing to the mouse CDR1 and
human antibody FR2 in the. sense _directionland the primer E should
have a sequence hybridizing to the CDR1l and human.antibody FR1 in
the antisense direcfion (Fig. 2 (1)). Similarly, the grafting
primefs C and F and the primers D and G are synthesized. Further,
suitable primers, called “external primers" and corresponding to
A and H in Fig. 2 (1), which can hybridize to the regions upstream
frmnFRlanddownstremnfrmnFR4Lrespectively,arealsosynthesized.
Isolation and extraction of the grafting primers may be carried ouﬁ |
in known procedures: Sambrook, et al., Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, 1989.
Then, frist PCR is performed using the grafting primer E and
external primer A, the grafting primers Band F, the g’;:afting primers
C and G as well as the grafting primer D and external pfimer H
resulting in the formation of fragements A-E, B—F,l C-G anc.i. D-H,
respectively, (Fig. 2 (2)), )

Since the upstream region of the grafting primer B and a part.
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only an am no ‘acid sequence is registered in the database, the whole base
sequence may be deduced fromthe am no acid sequence on the basis of

know edge on the codon usage in antibodies as reported by Kabat, E. A et

al. in US Dep. Health and Human Services, US Government Printing Ofices,

e R s sl
o 8 su£B%fobost LoVl wad Bereonns’ anul EAER! LR Prise LhsleRle

are descri ngm%’% %eﬁ agtv%\]igi H%a@%@ cP! ‘é@f’a%ﬁ@ﬂ&@ﬂr}ég%e anhedpLat e

Is avail ab gra w supposé encodl ng gi on conprrses

each ot her T HE IR Sade AP RSy e S pf fedeln TR B RRAET 1
Synt hesi zedomRETRECE: SReHTF SRR ESoobTel © BYDRIRVARG: 3 Kooeh et '
Such that S SPPrsR e GOPP RS, B Rop AR Fedlfn PHRREIHER] ey

and human eAb| OREY I diiddis %E%%aaﬂgﬁ\ﬁgﬁﬁgﬁ”gﬁ‘?@;’%;%& Rl BcRMRMydpgave

a sequence hybridizing to the n the anti sense

or  mor s D BRgrRraed 4 RIS FL A chREnd B0t Pl P o 21, Fplighaed

h%f’ ?B??L tagfgﬁ%&gr}eg?gﬁge%gﬁgg%bn@ dfe Al HekDvéd G chRY: 1 WY 3Nagan
mouse derived. Then, it may be introduced into a suitable host to
express to yield the desired polypeptide (Fig. 2 (3)).

(ii) Construction of DNA and expérssion vector coding for humanized
H chain V region

In the present invention, the whole base sequence of a DNA coding
for H chain V region of a human antibody to be used as a template
for a humanized antibody may be synthesized by a DNA synthesizer
and constructed by PCR method although said DNA is not available
from the natural source. |

The H chain V region of a mouse anti-human PTHrP monoclonal
antibody has a high hoinology with S31679 belonging to human subgroup
-III. Iﬁ order to empioy this human antibody as a template fo
construct a DNA coding for a humanized H chain V region, four primers
as shown in SEQ ID NOs:23;26, for example, are used. The primers
MBC1HGP1l (SEQ ID NO:23) and MBC1HGP3 (SEQ ID NO:24) have sense DNA
sequences and MBClHGPZ- {SEQ iD NO:25) and MBC1lHGP4 (SEQ ID NO:26)
have antisense DNA sequenceé. They are designed to each have a 15
to 21 bp complementary sequence at either end thereof.

External primers MBC1HVS1 (SEQ ID NO:27).and MBC1HVR1 (SEQ ID
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fronFR anddownstreanfrom FR4, respectively, are al so synthesized.

| sol ation and extraction of the grafting prinmers may be carried out in
known procedures: Sanbr ook, et al., Ml ecular Coning: A Laboratory
Manual , Col d Spring Harbor Laboratory Press 1989. Then, frist PCRis

pert o Tod 48 gy 21140 LGB ARt SH A M BELToEr uhdieal 10
f t
BT D ke ol Pr AR o Bt ek 1ot DAL g Lfcermit 3
| _
190 o0 O LASBERLILNG.PULIEE PeBeian i | tme o pOCEOSLLGAR, G0lon
same belngabbufied LYl Hdipa BE! BpRende Al £ s iveLhans Diand G chitese

fragnents nmay ed Wlt respective conpl enent ary sequences

naving 5 | SRCERIFE Ry s AEB, S Cig bﬁ%{iviﬂfe”%g%:ﬁfmﬁ%d. 8 fl s ?{%ﬁbw
region is %ﬁa?\%%ﬂo "hﬁe?.éiﬁrﬂf% P&éé‘e dan : E{Ei\ch;%& %ﬁﬁeﬂxp%aﬂﬁeﬁcsszd

PCR nmay be per to yireld region o umani zed

anti body i &a&ﬁh@?fﬁﬁdlmbélﬁeﬁé eth d@t‘i Vx?dctm] e&%ﬁ%a% t%e%géﬁ@eg‘)%e

derived. Then, it may be introduced to a suita ress

yield the desg lthegleelagﬁ&m@emgn géahﬁgﬁéh% £REs4 rMﬁéi Qvphifcprd

exper ssi on vector codi humani ze chain 'V region e present

i nvention, ghenuhel earﬁﬁseuseﬁefn%xfgaﬂn%ﬁed'ﬂ%g%ehte GE!?chhcjﬁ r%ab.@e of

a human anti body to be used as a tenplatée for a humani zed anti body nay be
synt hesi zedohy18mEh¥a Sy nsiélﬁ?ér?é’ers to synthesize the full length DNA for a

h_uxttanized H chain V region.

Human antibody H chain C region may be any human H chain C region
such as, for example, human H chain Cv1, Cv2, C'y'3. or Cy4.

The DNA for H chain V region of a hmnanized antibody constructed
as above described may be ligated to DNA for any human antibody H
chain C region, for example, human HchainCy 1l region. Asmentioned
in the section “Production of H chain of chimeric antibody", the
DNA for H chain V region may be treated with a suitable restriction
enzyme and ligated to a DNA coding folr a human H chain C regien uhder
an expression control region such as an enh_ancer/promoter system
to make an expression vector containing DNAs for a humanized H chain
v reglon and a human H chain C region.
(iii) Construction of DNA and experssion vector codlng for humanized
L chain V region

In the present invention, fhe whole base sequence of DNA coding
for L chain V region of. a human antibody to be used as a template
may be synthesized by a. DNA synthesize-r and constructed by PCR method

although the DNA for L chain V region is not available as in the
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and constructed by PCR nethod although said DNA is not available fromthe
natural source. The H chain V region of a nouse anti-human PTH P nonocl onal
anti body has a high honol ogy with S31679 bel ongi ng to human subgroup I11.
In order to enploy this human antibody as a tenplate to construct a DNA
codi ng for i,.zed chajh... i f.qu | s as shown in SEQ ID
NGs: 23- 26, ?%grw(%ntgﬁ%epﬁér ggﬂg%%fcﬁxggpp%ﬁa%glrg %%1 (SEQ I D NO 23) and

No 25 and MSCTHEMF LA EoREFELs: FDC e e Bt MCHIER 6P deflon .
ner dor - EMCTIATS B Rere e o SRR DSRAP A6 raTaH Gt Bl a1 B,

NOL28) have, s G 2081 A CHURIC M SMEEREE dn e MR HAide. hoRRERAa! Y-

and each conprises-a recognitioh sequence respective suita
restriction 3 [ . ﬁgﬂl ._5_39(;% d

synt hlasi Ize %ﬂ?ﬁl I'er%?ﬁ %%%%%E%ﬁ%%%rgr n g%@%r S arzfgafgge%ﬁ%nople'

lify th Them. ' r Sdy | |

VBO b1 ar st e dro hd RER L ABE TSR TRRE, TR IRS) aRUCMETeRsTruid 0.
sequences t tahe s _ %@g}, 3 EHFE n : .
I\/BCCIJITJHGDZ- VB 1%36? rgégn%%é}%%bﬁh r Egr%egfu:ing tlﬁgl??r g%%%nltDSNP ﬁ?%hg%nd
their conpl Fy (%wqrﬂ)cmzfamsxaweéﬂégfiﬁ%amﬂﬂé GhikeONA F14y Aare

humani zed chain V region. Hunman anti bo in Cregion may be “any

human H cha} ' , I i [ ,
a4ds %ﬁ&gt%[rée%"fﬁ?@é a i@DNtAoe?g;HH EomBPéERévhér'ée 8:8ubhé&é Bkleither

Cerr]2, (err or The H chain I on"of a humani zed

anti body cogsd rirdR0f.

External primers MBCILVS1l (SEQ ID NO:33) and MBCILVR1 (SEQ ID

NO:34) have a homologous seqﬁence with MBC1LGP1 and MBC1LGP4,
respectively, and each comprises a recognition sequencé for a
respective suitable restriction enzyme. The four primers are
assemled by PCR method to synthesize a full length DNA, and the
external primers are added to amplify the DNA. The “assemling by
PCR method"” herein involves annealing MBCILGPl1 and MBClLGP3 or
MBC1LGP2 and MBC1LGP4 through their complementary sequences to
synthesize a MBC1lLGP1-MBC1LGP3 fragment and a MBClLGP2-MBC1LGP4
fragment and further annealing the fragments through their
complementéry sequences to synthesize a full length DNA coding for
a humanized H chain V region. |

Human antibody L chain C region may be any human L chain C région
such as, for example, human L chain C41 or Ck.

The DNA for L chain V iegion of a humanized antibody constructed
as above described may be ligated to DNA for any human antibody L
chain C region, for example, human L chain CA region. The DNA for

L chain V region may be treated with a suitable restriction enzyme
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as above described nmay be ligated to DNA for any human anti body H chain C
-region, for exanple, human H chain Clerr] 1 region. As nentioned in the
section "Production of H chain of chinmeric antibody”, the DNA for -H chain V
region-nmay be treated with a suitable restriction enzyne and ligated to a

L suitable restr | to
such s an Bk brarbiar Syt i he ahifan YA R T Mt el irliert 8 g
Const r et | SREBPOBRR Al Gor S2n Vazt of° conRaapoeEMithdtda @y aten kb))

region 11 HiRePLRSaRird IS YAB:oLhEoRe daeRaseBIanGe flr Bhualsalor

L chain V region o uman anti as at

synt hesi zei QXa%%?%ﬂ;rpeaﬁdzg h&qgvggﬁsiéhgghﬁet%%g@ nmet hod al't hough the

DNA for L charn N 1s not aval e as’i case of the DNA

coding for H chabf Ye' §9b80ypbpt L4d8Eor R GaRet UG RgRN " 22 niiaRRLZad L
g tg?rpilgt ?’n tlabody 8 g ﬁ

chain V region using as ate a man a aving a
hi ahest h : . : : O :
om0t onal anEP bty SR BrPaLt L A R R SR A b ATRReSR Ry

l e, ak [ I\ﬁ(% i d g@{ﬁ% I D
%ﬁ%)ehasgggg%%eﬁsgghﬁég an !’%é%%% %’ &%Q@%agﬁ an %fﬁ%é? :
(SEQ 1D NOAZipbaye 3aLh S28sE: g oL alfiRheAledestgngdainseaghshave

a 15 to 21 bp conpl ementary sequence at either en EXt erna

primers MBGLLYadn( SERQARNYa33Y 400 ABCHNMRL A 8EGhATh NA3be BAEC 12 chain

honol ogous seqience wth MBCILGP1 and MBCLLGP4,
V region of a mouse anti-human PTHrP monoclonal antibody is derived

from a very rare VAx gene, it should be nécessary to .investigate
the presence or absence of the activity by combining it with a
humanized H chain and e_xpressing in an animal celi such as COS-
, _ :

' As a method for elucidating which FR in a humanized antibody
V .region may contribute to the binding and neuﬁraiizing activity
of the humanized antibody, construction of a hybrid V region (Ohtomo,
T. et al., Molecular Immunology, 32, 407—416; 1995) and confirma_tibn
may be effective. In order to elucidate which amino acid in the
L chain V region of the humanized antibody aécording to the present
invention should be mutated to provide one having the activity, a
DNA in which a fragment bf an FR region of a humanized antibody is
recombined with a fragment of amouse derived FR region is constructed
and each region is assessed for humanization.

As shown in Fig. 3, an antibody having a polypeptide comprising

a recombinant V region in which FR1 and FR2 are derived from a human
antibody and FR3 and FR4 are derived from a mouse antibody (such

an antibody having a recombinant fragment being referred to as a
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respectively, and each conprises a recognition sequence for a respective
suitabl-e restriction enzynme. The four priners are assenl ed by PCR net hod
to synthesize a full length DNA, and the external primers are added to
anplify the DNA. The "assem ing by PCR nethod" herein invol ves annealing
MBCILGP1 apd MBCLILGP3 or NBCLLGPZ2 and MBGCLLGP4 through thelr conglenentary
sequences t BYBFAE ARG kody’ WBC?L@??r%ﬁM§Q93§?dVréﬁn%#&c Ly human

MBCLLGP2- NBCLLGP4 f d furth I t h
their co éﬁaﬁﬁarﬁﬁgggﬁéhéé o 3hé§| a y. F%% BR %c %#ﬁ or a
human - cli ey JRRLGE o %‘05‘5‘%%{2%%’% a' f T et e
. Th f L ch V f h d t b d t t ed
Sbove des&%tﬁrN@uﬁ% LEbal Yot et Bl e %ug%ﬁu X @%ﬁh&%& SR
, f Th DNA f hai n, VvV
oo e B S U oS S R i R o oS e
to a DNA coq__l .ng f.or. a human L[err]. chain C region under an expressi on
control r §ﬁ8ﬁ as an enhancer/pronnter systemto nake an expressi.on

vect or- cont a| & 8%%91,9 Ortﬁﬁy§> %d llhvcet;@ reg/g. g@lgaa\%g mah

L[err] chain a po e corrpr|S| n

humani zed 35%&&%%&@% %gygg}QﬁéfﬂPSH oﬁgsfé£3§§: e&.bin&?ﬁ

necessarll Sal ave an-activ C%y as

an ant i bo%eut?éﬁ{:lzﬁi gééégfb\?ﬁ.qil & &tfﬁ{al gn?%&?{t ttyc :ﬂ?&am hg Q&I_dgen

Particul ar ain, ‘sinc egl on of nouse

anti -—hurmncﬂJéf EeiRaeekongt sAnih bagy 4o 4e5 ved

-Having found that amino acids contributing to the activity exist:

—
—

- in FR2 and FR3 regions, the présent inventor has elucidéted that
the 36th, 45th and 49th amino acids in FR2 region and the 87th amino
acid in FR3 region (the numberihg of amino acids of antibédies having
been determined by Kabat, E.A. et al., US Dep. Health and Human
Services, US Government Printing Offices, 1991) contribute to the
activity. | |

Thus, a polypeptide comprising a V region in which such amino
acid(s) is/are mutated (e.g., replaced) is made in the present
invention. . | |

First, a polypeptide comprising a V region having an .amino acid
sequence as a base into which a mutation of amino acid(s) is to be
introduced is prepared by the aforementioned CDR-grafting. This

~ base polypeptide comprises the amino acid sequence as shown in SEQ
ID NO:47 and is referred to as “version a" (a in Table 1).
Then, from the version a aé a base, vari‘oué_ variant fragments
~ in which one or some amino acids of 'FR are mutated are made.

The introduction of mutation may be ca'r_ried out by désigning
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froma very rare V[err] gene, it should be necessary to investigate the

presence or absence of the activity by conbining it wwth a humani zed H

chai-n and expressing in an animal cell such as COS- 7. As a nethod for

el ucidating which FR in a humani zed antibody V region may contribute to the
he humani.zed,anti.body, caonstruction

bi ndi ng and niutralifi . ctivit¥ f

of & hybr i GLHEGRERT T tpete {mut adenhs BAIEX) | RRURGT & b 2469 ats,
1995 d fi ti be effecti I der .t | uci dat ich '
acid in tAEIR thEEr A hhess o o FEb i Sabt R bt Bt R v e
present_igvggti?nmgppuld be nutated to provide one having the activity, a
DNA i n whi€naP %agnent of an FR region of a humanized anti body is

cach regton | il BRI e AR LR YIRS MRS WS EN IO

an a

are dor v PRCR, SR O A0 afs 16 i AR, o R CR AP sl AR Lce

ant i body h .an i vi,;ng a reconbi nant fragnent being referred to
as a 35 Qéa%yégiaggétﬁﬁg%ﬁg%f]g'hybrid anti body in which only FRL is human

derived, and a hybrid antibody in which only FR2 is human derived, are
made. Each of DNAs coding for these hybrid antibodies is introduced into an
expressio&a%§%t9§ and the humanized anti bodies are tenporarily expressed to
i nvestigate the presence of antibody activities. Using this nethod, the
present inventor has investigated polypeptides conprising L chain V regions
for antigen binding and :
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neutralizing activities and finally found that certain amino acids to be
repl aced exist in FR2 and FR3. Having found that am no acids contri buting
to the activity exist in FR2 and FR3 regions, the present inventor has
elucidated that the 36th, 45th and 49th am no acids in FR2 region and the
87th amno acid in FR3 region (the nunbering of am no acids of antibodies
havi ng been determ ned by Kabat, E.A et al., US Dep. Health and Human

Services, US Governnment Printing Ofices, 1991) contribute to the activity.

Thus, a pol ypeptide conprising a V region in which such am no aci d(s)
is/are nutated (e.g., replaced) is made in the present invention. First, a
- pol ypeptide conprising a V region having an am no acid sequence as a base
into which a nutation of amno acid(s) is to be introduced is prepared by
the aforenentioned CDR-grafti-ng. This base pol ypepti de conprises the am no
acid sequence as shown in SEQ I.D NO 47 and is referred tg,as ,"yersion a"
(ain Table 1). Then, fromthe version a as a base, vari @& varPant
fragments in which one or some amno acids of FR are nt & &l arg rdmude. The
i ntroduction of nutation may be carried out by designi ng&ké& amqa

ol i gonucl eotide priner (nutagenic primer) coding forwan $righo a& d to- be
introduced as a desired nutation and perform ng PCR &si ng &i d Brilmer.
Thus, pol ypeptides conprising V regions (versions b tot) in which a
specific amno acid(s) in FR2 and FR3 is/are nutated aregmade (b fo t in
Table 1). ' : : ~ =< =
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Table 1: 37 [err] [err] 39 Terr] The DNA cording for each
version of L chain V region of a hunmani zed anti body as constructed above
may be ligated to a .DNA of any L chain C region of a human anti body, such
as human L chain (ferr]. region. Thus, it is treated with a suitable
restriction enzyne and ligated to a DNA coding for a human L[err] chain C
regi on under the control of an expression control region such as an
enhancer/ pronoter systemto construct an expression vector conprising a DNA
coding for each version of the humanized L chain V region and a DNA codi ng
for the humani zed L[err] chain C region. The DNA coding for Hchain V
regi on of a humani zed anti body and a human H chain C region as previously

constructed and t hegDNA caduﬂg for ja hupani zed L cnahn;V rqglon and hupap L
chai n Creglon may glgom %gt-(z ! | Lo P
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be introduced into a single expression vector such as that disclosed in
W94/ 11523, said vector may be used to transforma host cell, and the
transforned host may be cultivated in vivo or in vitro to produce a desired
humani zed anti body. 4. Production of chineric antibody and humani zed”

anti body To produce a chineric or humani zed anti body, two expression
vectors as above nentioned should be prepared. Thus, with respect to a
chinmeric antibody, an expression vector conprising a DNA coding for a nouse
H chain V region and a human H chain C region under the control of an
expression control region such as an enhancer/pronoter system and an
expression vector conprising a DNA coding for a nouse L chain V region and. -
a human L chain C region under the control of an expression control region
such as an enhante@ Bonot er] dsysk em :hrd c,onl%)t u¢te FWth res.pebt ltd 4
hunani zed antlbodygzﬁﬁn expre35|b \Y; ctor conpr il si D?A{ccdnng. or fa
regilorl, under it he

D Q

humani zed H chain 8 & V rd nonla d;a hdmaih H ¢hd

in G
control of an expré%éﬁon con qbl:r, AsTam ahiange) ot erT T
] i .
system and an eﬁg $5i on vechorlconﬁrn5|ngna DINA [cadi g f ¢r |a huhablied L
chain V regloq?a unan I} dhal n Cqugnonlu1d¢r t he pobtnol f pn| |
expressi on _con regi on such as an enhancer pronnte systen1are
constructed. Then, a host cell such as a mammalian cell is cotransforned
with these expression vectors and the resulting transforned cell is
cultivated in vitre. i'n vivg to predyceg theychinerjc, of humanj zed
anti body (see, foréé%énple SIN01f 15928). Altelnatifvel yy & DNA cod| ng fior] H
chain V and C regi @ssand a% - '
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DNA coding for L chain V and C regions may be ligated to a single vector

and transfornmed into a suitable host cell to produce an antibody. Thus, in

t he expression of a chineric antibody, a DNA coding for a nouse | eader

sequence present in the cloned cDNA, a-muse H chain V region and a human H

chai n C 1 egi oSk o rASnd VLA DO { G of LTINS, | §RAGEA SR ARAEn1 FedOUSE
nd a“hunan L.c oducéd Into a sin

L chain V region a aln"CTregron, are Int gle
, . . _ | '
xpr oasi ore i Hly U EbAT A0 ofl SEO RS AR Tidar ¥ A A ol Benain
[ h hai .eqi ing.far, ah ized. L
chai n v T dar s AR e AR SRR R e Y HE S T HE s B
o Used {0 Panerorsed RELPE ieabiaeot fdorChle S IR LER
. . - . q : e . g . 1
The chi mer i SRR H B GhEih . AogE S EBaeY A RS h BE
cul tivat i NGt e di AN TLALIBNt r&§ AN IO A sWahNe An N A2 romat @Y B9sEgh S5 d
chimeric or "hunmani ze? ant | body rray%{e | sol atea 1?romt e Interi o? or
teri . | 11 ad . v The o .
oo O Mot L AU LR el SRR TUe NROLBULAY 200 cocn
the pr ese“&efé‘ivcﬁ%'foe%%i%ﬁrt%ﬂﬁ vb¥elg§bﬁ'9hrﬁl gr Sﬁﬁ!&q&rﬁg%i?s&e

colum, but nay al so be perfornmed by any nethods used 1 n isolation and

purificat il%ﬂhé}fiz(‘e‘?f“i.ei‘tém d’rr_%EﬁB s and thus is not limted. For

i nstance, various chronatography,” ul frafi ltration, salting out and dialysis
may optional | yrie p@l 864 At ForCRMHaAR0v e ditel 8F% AbMaRYsed arith®ody and

a human H chain C region as previously constructed and the DNA coding
for a humanized L chain V region and human L chain C region may also
be introduced into a single expression vector such as that disclosed
~in ﬁ094/11523, said vector may be used to transform a host cell,
and the tfansformed host may be cultivated in vivo or in vitro to

produce a desired humanized antibody.

4. Production of chimerif: antibody a.nd humanized antibody

To produce a chimeric or humanized antibody, two expréssion
vectors as above mentioned should be prepared. Thus, wifh respect

toa éhimeric antibody, an expression vector comprj.sing a DNA coding

for a mouse H chain V region and a human H chain C region under the
‘control of an expression control région such as an enhancer/promoter
system, and an expression vectér comprising a DNA coding for a mouse
L chain V region and a human L chain. C region under the control of
-an expression control region such as an enhancer/promoter system
are constructed. With respect -to a humanized antib'ody, an

expression vector comprising a DNA coding for a humanized H chain
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chi meric or humani Zed anti body. Any expression system nmay be used to
produce the chineric or humani zed anti body agai nst human PTHrP according to
the present invention. For exanple, eukaryotic cells include animal cells

such as established manmalian cell lines, nold and fungal cells, and yeast
cells; pro?ar otlc cel.l's hncludﬁ bgcter cells s Esch ? co
cells. Prefefsf ?ﬁ% EnMREF c "o "RbRarm f@glgﬂt tﬁ@ng

LQXSQEL?BHS?P%Q LEs3 nagsiu%%% Fﬁ%hé%%@s I?Q?nn%eﬁgos o fa e, ABY e
used. For

pr ef er abl ygﬂgeg%l re’sg% HpYee @@%‘IF‘E%/@%% ng%%d‘%ﬁ é“%‘&%pﬁ %E%&Tﬁt er
i ncl ude H H ed f

(W092/ 19758) TPAOTaRE 3 hﬁ%%%%#ﬁ jE6a0 exprsé‘i'%ﬁ§‘ RORERRh PEnBel 15
Eﬂtﬁ“aia[‘h§289359 r?#g@ﬁs%é?f‘%ﬁ%%é 9 P Bk (B hbtEr HAT e?%%

(Sv) 40, an %@] + &n cell derived pronoters, such as those of hunan
polypeptlde c n-elongation factor-1[err] (HEF-t [err]). For 43

ot hod | Nitvﬁ?eﬁﬁ%"‘ae%%%fﬁ%%?&ﬁ%%ﬁ%ﬂﬁﬁqﬂfﬁ,ﬁ%@g?ﬁ ethane fRthRL et os
Reseal ch. - 1fie2 33220, 1990, MGG £a3ld Yaio b A HER: LS Ll OBy o1 5

Oigin of rep Tcatton usabl e herei n |nc u

pol yoma vi E:Hiué‘&'@é‘c?‘ihr%)%tz% ol}oifh Qﬂv% b rﬂ%c‘é‘ tHe s FAY 1N %08

expression Vector nmay conpriseé a gen
antibody (see, for example, W091/16928).

Alternatively, a DNA coding for H chain V and C regions and a
DNA coding for L chain V and C regions may be ligated to a single
vector and transformed into a suitable host cell to produce an
antibody. Thus, in the expressioﬁ of a chimeric antibody, a DNA
coding for a mouse leader sequence preeent in the cloned cDNA, a
mouse H.chain V region and a human H chain C region as well as a
DNA coding for a mouse leaderﬂsequence, a meuse L chain V region
and a human L chain C region, are introduced into a single expression
vector such as one disclosed in e.g. W094/11523. 1In the expression
of'a humanized antibody, a DNA coding for a humanized H chain V region.
and a human H chain C region and a DNA coding for a humanized L chain
V region and a human L chain C region are introduced into a single
expression vector.such as one disclosed in e.g. W094/11523. Such
a vector is ﬁsed to transform a host cell and the transformed host
is cultivated in vivo or in vitro to produce a ehimefic or hﬁmanized
antibedy of interest.
The chiﬁeric or humanized antibbdy of ihterest which is thus
- produced by cultivating the transformant transformed with a DNA’
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phosphotransferase APH(3') Il or (neo), thymdine kinase (TK), E. coli
xant hi ne- guani ne phosphori bosyl t ransferase (Ecogpt) or di hydrof ol ate
reduct ase (DHFR) as a selective marker for increasing the gene copy nunber
in a host cell system 5. Evaluation of antigen binding and neutralizing

Soncent it %ﬁef%rgﬁa@%t«?gffez#cﬁsﬁ HoPECl Lol T BE BB it
' SA. ELISA
cﬁtnﬁreﬂmt e e SR L ea%%:%% £3 e85 %ﬂﬁ{ﬂ%&u@?ﬁsa'[ §$r%{nﬁf°rfmty joat
- | gG £ /
rmobi | 264 i 22; SRk BR"EhE oo e PRI T el gﬁl%‘?g?cexa[ffflr%ﬂd's
Maxi : A '
( 02 cxanpl ntbogy b shegges ?gaﬁk%/ga@f?%%frﬁ%é Biefeth | Hy SR, Fay
% NaN %
ﬂl | ut ed ZLSctra;r]r?at én EQ%%&S%%"Q %5%% %ﬁv%slééhléotlﬁékéhlbﬁgﬁgyv%f%or |bc? or
numani zod ARIEOAS %%%%&“rﬁ%ﬁéé%ﬁﬁ%sﬁf’ﬁnp%b}é?? 4 e R ot
Phosphat ase; %bwpte%hsﬁ B8k 3B ARG AT oﬁg Sefidded,, and ddco

ng/ M of a rate sofution -n| eny phosp orT'c acid,

i or opl ai o TERGL CbF fﬁ%ﬁé =iy gﬁaﬁf H”F kiR gt %m#d?'ﬁg‘a@ﬁ@ )

~be used as n@arfto?ﬂ.qgﬁgli I%@O@Ebﬁﬂlﬂéd C!%'C.Les'?atla@e' RS- plAfy the

Determ nati o antlge
chimeric or humanized antibody.

Any expression system may be used to produée the chimeric or
humanized antibody against human PTH_rP'according to the present
invention. For example, eukaryotic cei;s include énimal cells such
as established mammalian cell lines, mold and fungal cells, and yeast
cells; prokaryotic cells include bacterial cells such as Escherichia
coli cells. Preferably, the chimeric or humanized antibody of the
present invention is éxpressed in a mammalian cell such as COS-or
CHO cell..

Any convéntional promoters useful for the .expression in
mammalian cells may be used. For example, human éytomegalovirus
immediate early (HCMV) promdter is prefera_tbly Lised. Examples of
expression vectors comprising HCMV.promoter include HCMV-VH-HCYy
1 and HCMV-VL-HCK. d_erived from pSV2neo (W092/19759).

In addition, promoters for gene expression in mammalién cells
which can be used in the present inventionmay inc;lude virus promoters ,-
such as those of ret;ovirus,'- polyoma virus, adenovirué and éimian

. virus (SV) 40, and mammalian cell derived promoters, such as those
‘'of human polypeptide chain elongation factc'ar—.la (HEF-1a®). For
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ELI SA pl ates for determ ning the antigen binding ability are prepared in
the followi ng manner: 100 [err]| of human PTH P (1-34) prepared at a
concentration of 1 [err] g/m is inmmobilized to each well of a 96 well
plate for ELISA Afterblockingwith 200 [err]l of a diluting buffer, a
stepwi se dil uted superpatant of COS-7 or cells in which the ¢chjneric,
nybrid or  IRNRIRLFadSTAD, BEOOTRR Moo heekprusbeciosH ARFPERiad b ther Toar
hybrid or hymani zed .anfi ho i s de o] hwll, 100 [grr]] _of a

al kal i ne p Bﬂat'&egk@c%dpﬁgéf%ﬂ Zggat 9%%111%@{?%&\;}@%6‘5%%%%‘% 21, dihod g
1 nmg/m of substrate .solution.(Si.gm . pPakiirophenyl hor | I,d,
SIGVA) isth g‘&é‘(‘f, %gﬁfiﬁré\ﬁ?%%rﬁkﬁfe lgbsggagéhcgggé) ??r??l F%gﬁgs%%‘g -"Zf/tha
m cropl ate reader (BioRad). (3) Determ nation of neutralizing activity -
Det er ni nat i*@%‘gf“téreom")r‘al izing activity of the nouse, chineric and

L S et ol s B

nydr oo L\Z%ﬁg"te etimecTbrif e FaalbF B A Tehys PR

The nouse, m(‘:"}ﬁttr?f i'c. E)trhehu% | zeggigﬁgit %%%%/&{geth%yge%er I'h'{ns(raég 1QorB erbefgr%i. ng

IR o A e ot Sy

EZI FSH ﬂgggd by7meastjr| gjg %Ti ar'}bunt'sp g}‘s%ciR%E prggyf:%c’}g%é)}} I’cji g%l% e(%gtgrpoma

anal ysis of I erﬁozf&iagﬁsg%ée‘%cv\%%% &‘@f—ﬁg g%daa %lﬁ? ?gﬁ#ﬁg@}ﬁé? £t lnéké'&éir?g
the gene copy number in a host cell system.

5. Evaluation of antigen binding and neutralizing activity of
¢himeric and humanized antibodies | |
(1) Determination of antibody cohcentration

The concentration of the resulting purifiéd antibody can be
determined by ELISA.

ELISA plates for determining the antibody concentration are
prepared in the following manner: 100 ul of a goat anti-human IgG
antibody prepared at a concentration of e.g. 1 pg/ml is immobilized
in each well of a 96 well plate for ELISA (for example, Ma:éis'orp,
NUNC) . After blockingwith 200 ﬂ_l of a diluting buffer (for example,
50 mM Tris-HC1l, 1 mM MgCL,, 0.1 M NaCl, 0.05% Tween20, 0.02% NaN,,

1% bovine serum albumin (BSA) , pPH 7.2), a stepwise diluted
supernatant of COS-7 or CHO cells in which the chimeric, hybrid or
humanized antibody has been e:ipressed, or purified chimeric, hybrid
or hurﬁanized antibody is added to each well, 100 g1 of an alkaline
phosphatase—conjugated goa{: _ahti;human IgG antibody is added, and
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antibody In the present invention, the kinetics in the interactions between
PTHrP and anti-PTH P may be anal yzed by a variety of neans and

pr ocedur es. Specifically, dissociation constants, dissociation
rate constants and association rate constants may be neasured by Scatchard

| ysi d f I | Bl d I d
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d, BIACORE w || be.d ' h i ni nbel
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t- [ L ni.t { t t i ndi t i ' | .
ot ect ed. - HEERBEBEH TS B e ot AR A oA B g g et
resonance. Thus, of t. n%i.dgnt light injected to the interface between a
gl ass and g og'ce]nI F-38"Phat total reflection should occur, the incident.

light at a certain angle is used-to excite surface plasnon and danped. The
angl-e vary dependi ng upon the change in concentration of a solvent -in

| | _fl ). BLA hi h . 46
%f&é%&%a“t ) EReRghEnatalll of Uididen MBS SELEEPR O Gnal) and a change
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prepared at a concentration of 1 ug/ml is immobilized to each well

of a 96well plate for ELISA. Afterblockingwith200 ¢l of adiluting
buffer, a stepwise diluted supernatant of COS-7 or CHO cells in which
the chimeric, hybrid or humanized antibody has been expressed, or
pﬁrified chimeric, hybrid or humanized antibody is added to each
well, 100 ¢ 1 of an alkaline pﬁosphatase-éonjugated goat anti-human
IgG antibody is added, and 1 mg/ml o.'f a substrate solution (Sigma
104, p—-nitrophenylphosphoric acid, SIGMA) is then added, after which

the absorbance at 405 nm is measured by amicroplate reader (BioRad).

(3) Determination of néutralizing activity

Determination of the neﬁtralizing activity of the mouse,
chimeric and humanized antibodies can be carried out by, e.g., using
rat osteosarcoma cell llinel ROS17/2.8-5 cell (Sato, K. et al., Acta
Endocrinology, 116, 113-120, 1987). Thus, ROS17/2.8-5 cell_s are
stimulated by 4 mM hydrocortisoﬁe to induce PTH/ PTHrP receptor. The -
degradative enzyme for cAMP is inhibited with 1 mM of isobﬁtyl— '
l-methyl xanthine (IBMX, SIGMA). The mouse, chimeric or humanized

antibody to be determined for neutralizing activity is mixed with
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The detected signals are converted into a binding curve called a sonsorgram
by a conputor attached to BI ACORE, which is drawn on a conputor display in
real tinme: Natsunme, T., et al. (1995) Experinental Medicine, 13, 563-569;
Karlsson, R, et al. (1991) J. Imunol. Methods 145, 229-240. Kinetics

par amet o . anLe sk, ApRRECbE e G303 hoa (1R AL IRORL UL AILE coce

o e e Shs R PR Bt PLENA" IYade FRASUE DY (W@ TRNE ERLLRRC
neutral i z?n%biii-’*?s'o?%;ﬁ%ﬁ%?%%:%ﬁ%%%%%h*g%n.%iﬁ%%sa}'ﬁ?%?%:gj ¥ <Brimareden:
| nvention hﬁé%@aé@% Yfiels ot gl predu dPh BLE'S: %[54:0%1@ gell
B ot b
associ ation"rafe constants (Isassg ?ﬁ%:kgl ssf/}k[is;t) © Apparen?li!y, “therefore,

the KD val ues are smaller when the Kdiss values are small er and the Kass
val ues are larger. Specifically, the Kdiss values of the anti-PTH P

bod : : : '
ant | bodl o5 £ %L1 ArkAGoR0 S CEUERL AR SN, Byt LAl phpkeec]
preferably §néﬁgf|d)%o[ err] or less, nost preferably 2.32 x 10[err] [I/ Sec]

or | ess. 47 he ot her hand, the Kass values may be 6.55 x 10[err] .

! ek cohu < HERCEELEPAY, jhAntERS e RNAL 18 vplClatbsprathec

[1/M Sec] OpefREEn PTHrP and anti-PTHrP may be analyzed by a variety of means
and . procedures. Specifically, dissociation constants,
dissdciation rate constants and association rate constants may be
measured by Scatchard analysis and a surface plasmqn resonance
sensor called BIACORE (developed and. commercialized by Pharmacia
Biotech).  Analysis .by a surface- plaémon resonance sensor calied '
BIACORE will be described hereininbelow as one example.

The basic structure o.f.B-IACORE comprises an optical source, a
prism, a detector and a micro-passage. In practice, a ligand is
immobilized on a cassette-type sensor tip and an analyte is injected
t.hereiqto. When there is any affinity between them, the binding
amount is optically detected. |

The détect_ing principle is a phenomenon cailed surface plasmon
resonance. Thus, of incident light injected to the interface
between a 'gla'ss and a mgtal film so that total reflection should

~occur, the incident light at a certain angle is used to excite surface
" plasmon and 3déiiﬁped. The angle vary dependiﬁg upon the change in
concentration of a solvent in contact with i:hé metal film (sensor).

BIACORE detects this change.
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Further, also preferred are anti-PTH P anti bodi es having a Kdiss val ue of
1.22 x 10[err] [I/Sec] and a Kass value of 6.55 x 10[err] [I/M Sec] or
nore. More specifically, the anti-PTH P anti bodies of the present invention
have a KD value in the range of 1.02 x 10[err] to 1.86 x 10[err] [M,

Ioferr] to 3 S@neTb@ia chif Shipes i5ra st Foponence Bopart P8 Slandl
Toferr] [ 1rsetp, chraserabid 17 o8atee tbg 04T RE" (Pesdiatien epvke) 1/ YT Rlbr
Toferr] 16 SERSponapcEo|a [dheass) Lirhes (BTklipgl Bt e i oBar A RIORLRS. 55
Lipee o et i
[I'hese KD], & nz%r‘?d"%aéﬁ"%ﬁl %‘gﬁmﬁﬁjﬂo%’%b arnga g‘f/léééf _é:li%dgnal ySi s] or a
Phar maceut | cal TEHRLEE N BTt SeOTar RS R Le o T AL AL RO AL thg
SRR e A
i Tl exhi by EYPRR T PEeH 1 Hh ahes heSSPT ng RS TRaEKCt or Shy Barcal o a.
'n animals exhi i) Medicine, 13, 563-569; Karlsson, R., et al. (1991) J.
Tmmunol. Methods 145, 229-240. |
Kinetics parameters, i.e., dissqciation constant (KD),
dissociation rate constant (Kdiss) and association rate constant

(Kass), of the anti-PTHrP antibodies of the present invention may

be measured by the above mentioned BIACORE.

The anti~PTHrP antibodies of the present invention preferably _
have as small a dissoc.iat_ion constant (KD value) as possible iﬁ 51’;;
of neutralizing activity.  Preferably, the anfi—PTHrP antibodies -
of the present invention have a KD value 1.86 x 10 or less, more .
preferably 1.86 x 107 or less, most preferably 3.58 x 107 or 1esé.

The RD values are determined ffom two parametérs, dissociation
rate 'const_ants (Kdiss) and association rate constants (Kass)
(KD=Kdiss/Kass). Apparently, therefore, the KD values are smaller
when the Kdiss values are smaller and the Kass vélues are largef.

Specifiéally; the Kdiss values of the anti-PTHrP antibodies
according to the present invention may be 1.22 x 10'1.[1/ Sec] or less.

Preferably, the Kdiss values are 1.22 x 107 or less, more preferably

" 3.16 x 10™ or less, most preferably 2.32 x 10™ ['l/Sec]'or less.
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hyper cal cem a and patients suffering from hypercal cem a, hypophosphatem a
is often observed; the antibodies of the present invention may al so be used
to i nprove the hypophosphatem a. The anti body used in the present invention
is an anti-PTH P anti body including human, chinmeric and primatized

ti bodi h i,zed antib i nst. PTHr P havi h i iati
coristant . di 55081 ST Qi BoRdnaiin ALaAITSLETE A BR § ot Sodils - SoRd.
Bt cf or abl yOF M ERIus LEERSBAPLY CLitS Kabintm et 3225 655018 A0 SRidysy MOTthe
t hod f duci t h i zed #23-57-137- tj bod i L] g i bed
" Beanpl cBReEebnly ol B IR ool B pFe Y fndart 18 B4 BEe)
purified tg_a high purity by any conbi nati on of conventional purification
means suchoﬁsmgﬁgting out, gel filtration using HPLC etc., and affinity

hue pur 1 ?:éﬂ_ygﬁ?%%?a? %?ﬁ?‘%&?ﬁ%ﬁ &Er%i%ﬁ;ﬁ@&%ﬁ%%%f‘aﬁ%&aﬁ%”g%?&i%ge
minoassayeLER AL B PG 107 RAGHG] U STt 82 HHaI i Pe ob thd Uarhiy i SECT

exhi bi ting_hy ergalcenia whi ch may be used includes a nodel animal prepared
by transplgﬁt ﬂﬁ PTHr P- produci ng tunor cells to an experinental animal wth

educed or el Ghed LUTMPLES S TS norile (IRLSE] S amoRianeg e
AT e bR S e S5 S LI UL POk P g Yl
[M], preferably 1.02 x 10 to 1.86 x 10 [M], more preferably 1.34
x 10 to 3.58 x 1079 [M], most pr_éferably 2.25 x 10 t0 .3.58 x 107°
[M] . o

The Kdiss values are in the range of 7.38 x 10™° to 1.22 x 107
[1/Sec], preferably 7.38 x 10 to 1.22 % 10 [1/Sec], more preferably
1.66 x10™ to 3.16 x 10™ [1/Sec], ‘most preferably 1.66 x10™ to0 2.32
% 10™ [1/Sec]. | |

The Kass values are in the range of 6.55 x 10¢ td 1.24 x 107
[1/M.Sec], preferably 6.55 # 10° to 1.24 x 10° [1/M.Sec], more
preferably 7.23 x 10° to 1.03x 10% [1/M.Sec], most preferably 0.883
x 10° to 1.03 x 10° [1/M.Sec]. | |

- These KD,'Kdiss and Kass values may be obtained by Scatéhard

analysis or a surface plasmon resonance sensor such as BIACORE,

preferably by BIACORE.

6. Pharmaceutical composiﬁion andfhypércalcemia—suppreSSing agent
comprising anti-PTHrP ér _humanized anfibody as effective
ingredient. | |

‘The therapeutic éffect:of the humanized antibody on PTHrP may
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Suppr essi on -of hypercal cem a nay. be eval uated by observing the
concentration of calciumin the blood, the reduction of body weight or the
reduction of extent of novenent with the | apse of time and determ ning the
degree of inprovenent. The pharmaceutical conposition and hypercal cem a

[ t_. | Si th tib i zed _antib i nst
SUPPLoSS! N9, 292 SO 5! Man P B0L) bockh oT, MUIRNLZ e POLL OB S L,
ot T avenoud FRTRARCD AR reb dPip, S AL O o RS T e and.

I nt It | i.njectior t I njecti b | ect £d., .The
ot hod of | SRR Fon TRAR bEShr A MerBefed dBbtttin ore PR RS a
patient and the candit.ions of disease. An e% ective sin Iehdose DRy be -
sel ected froMIHE 8 o2 01PY B Goo WY %eel?l% ofr?fgdy YRFHHE -eemLar

T bSR3 s PR e, R SRR R B B
B AR U WL A AR T
et oo o SERGTIAAN B SELIS G066 TenlOLE, P
R
st um cor Bt 6 bS5 ROLARONS KR BRI BloosOumREgLIELS:
cel lulose, erfyl coll Wl 958, @o’i’%@ﬂ? an a%%%}ci‘é@?&l‘f’ r%ﬁéehgnsgﬁ@“ Np

gll ycer e ol"; " “pol yet hy }?590

agar, diglycerrn, In, —propylene glyc 0 | éne”glycol ,
antibody will neutralize the activity of PTHrP by binding to PTHrP

and preferably includes, in particular, humanized #23-57-137-1
antibody. The method for producing the humanized #23-57-137-1
"antibody will be described in Examples 1 to 3.
The antibbdy' used in the present iﬁvention can be purified-to
a high purity by any .combination of conventional purification means
such as salting. out, gel filtration using HPLC etc., and affinity
chromatography using a protein A column etc. Recognition of PTHrP
by the thus purified antibody with a high accuracy may be confirmed
.by_ any conventional immunological means such as radioimmunoassay
(RIA), enzyme immunoassay (EIA, ELISA) or immunofluorescence
analysié. | |
The animal exhibiting hypercalcemia which may be used includes
amodel animal prepared by transplanting PTHrP-producing tumor cells
to an éxperimental_ animél with reduced or deleted iinmuhdlogical
function. The tumor cells transplanted are preferably human derived
ones including, for example, human pancrea cancer PAN-7. The animal

with reduced or deleted immunological function to which the tumor
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vasel i ne, paraffin, stearyl alcohol, stearic acid, human serum al bum n
(HSA), mannitol, sorbitol, -lactose, and surfactants acceptable as
pharmaceuti cal ‘additives. The additives used may be properly selected from
t he above either alone or in conbination, but not limted thereto. The

o500 at cq SR 5P RS TRIRH (RGRaNFaRa P e RS EaRears ar o no
Combi nat | on’ of SPEBFGPAFPR P loPYPRRES} S Bay b &6 habH Ry BREcr B Lhpl o
D1 ary ducresrBagk SR iag By Shum 1Y DhEahedy. Ui PRRBERAR it Bpdy ddobter o,
e A SRR o oS SN T TR ke
::II IGustzr i’itsi a?%%?%gﬁtéhée{:éé X %éﬁa‘?tqi)or?%ofq‘];nﬁ’%g%ﬁﬂgn- g(rja{ Liangl;l)RISZI (C)if ?hiasvapegi on;
Rctivity of thaPePROgHTee it SpnPOshEips And piperial fn otmRaRar g
result of g Ankigencborieg SoLLYLY of LLE LG SR LG, 0 L s, g oot
ant i bodi ©S'as an effective ingredient according to the present invention méy '
be parenterally administered systemically or topically. For
example, intraVenous injection including drip, intramuscﬁlar
injection, intraperitoneal injection or subcutaneous injection may
be selected. The method of administration may be properly selected
depehding on the age of a patient and the éonditi'ons of dis_ease.
An effective single dbse may be selected from the range of 0.01 to
1,000 mg per kg of body weight. Alternatively, the ddse to a patient
may be 5 to 10,000 mg/body, preferably 50 to 1,000 mg/body.
The pharmaceutical composition and hypercalcemia suppressing
agent éompris_ing' the antibody or humanized antibody against PTHrP
as an effec_:tive ingre_dient according to the present invention may
- further comprise a pharmaceutically acceptable carrier and/or
additive(s) depending upon the administration route. Examples of
such carrier and additive may include water, pharmaceutically
acceptable organic sqlvents, collagen, polyvinyl aicohol, polyvinyl
pyrro'lidone,' carboxyvinyl polymer, sodium carboxymethyl celluloée,
poly(éodium acrylate), sodium arginate, water soluble dextran‘,_'
sodium carboxymethj(l starch, ' pectin, méthyl cellulose, ethyl
cellulose, =xanthane gum, gum arabic, casein, gelatin, agar,

diglycerin, glycerin, propylene glycol, polyethylene glycol,
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FIG 7 is a graph showing the neasurenent result of the antigen-binding
activity of the antibodies; FIG 8 is a graph show ng the neasurenent
result of the antigen-binding activity of the antibodies; FIG 9 is a graph
showi ng the neasurenent result of the antigen-binding aCtivity of the

ant i gon- VAR g o RAAASE G TR oaHL| BIAPBSL FrEPRTie] ackip Bimen h%%?wg the
1375 & GBI GhoWRE) « ne BRI ZFREPHGR vi PCbbothe MChmAREEREEants
R e e e R g L SRS S L
of 1 cacy BTORHE Y ATISOaEHS TEPR (TS AESEnF LT BT L OIE SgniHoEORH)RELRRr ceni c
ant | bodi eBb it BRI EREROBML | on on ?L;B&EQ&SH ¢ odel animl; FIG
L7 are, O Pl Ul RRGELELGREY. Bldlie HPohsth IRRLCRE
the effi Cﬁyﬁ’ercalcema associated with various cancers (malignant tumors).
These cancers are not particularly limited and include not only a
single cancer but also a combination of a plurality of cancers. The
cancers may include for example pancreas, lung, pharynx, lérynx,
tongue, gingiva, esophagus, stomach, biliary d\ict, breast, kidney,

urinary bladder, uterus and prostate cancers, and malignant

lymphoma.
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anti bodi es of the present invention on a hypercalcem c nodel animal; FIG
19 is a sensorgramillustrating the imobilization of PTH P onto sensor
tip; FIG 20 is a graph showing the results of the kinetic analysis of the
ant'i body according to the invention; FIG 21 is a graph showing the results

of the kinetic analysis OfBF&gFaPEBERQET§6ﬁpb@j?%PM%NEQE I nvention; FIG 22.-

Is a graph show ng the results of the kinetic a ysi s of the anti body
according to the invention; FIG 23 is a graph showing the results of the
ki netic analysis of the antibody according to the invention;, FIG 24 is a

graph show ng therz@sul tss of é&l@eﬂﬂémﬁl‘iflmr’étﬁo@fofh@h@“&hbﬂﬂddﬁccordi ng
to the invention; ‘FIG 25 is a graph show ng the test results of the effect

of the hunegaetibng i bodyhacspeskemy igvémeionyention on fractional
excretion of phosphate; FIG 26 is a graph showing the test result of the
effect of the hurgltzea ianta betigmatdor dihgsteatieni ofethé CCDR+gEBfting;
phosphorus concentration in plasma; FIG 27 is a photograph show ng the
apparent clini calFE§mM3 éssanfiliystmed]iceniod hbeede e wei nevedmpdd thet ERs
adm ni stration of the anti-PTH P anti body according to the invention

(nor phol ogyanst theiGRRaeFathe ¥ixegdenis a phot ograph show ng the apparent .

clinical synptons_of hypercal cenia nodel nice devel oped after
_ FIG.4 1is a graph showing the measurement result of the

antigen-binding activity of the antibodies;

FIG. 5 is a graph showing the measurement result of the
antigen-binding activity of the antibodies:;

FIG. 6 is a graph showing the measurement result of the
antigen-binding activity of the antibodies; |

FIG. 7 is a graph showing the measurement result of the
antigen-binding activify of the antibodies;

FIG. 8 is a graph showing-the measurement result of the
aﬁtigen-binding activity of the antibodies:;

FIG. 9 is a graph showing the measurement result of the
antigen~-binding activity of the antibodies;

FIG. 10 is.a graph showing the measurement result of the
antigen—bihding activity of the antibodies;

| FIG.-lllis a graph showing the measurement resulfeof the
antigen—binding activity of the ahtibodiee;

FIG. 12 is a graph'showing_the neuﬁraliZing acti#ity ef
the_humanized antibodies} | .
| FIG. 13 is a graph showing the neutralizing activity of
the humanized antibodies;

FIG. 14 is a graph ehowing the neutrelizing activity ofl

the humanized antibodies:;
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adm ni stration of the anti-PTH P anti body according to the invention
(nor phol ogy of living animal); FIG 29 is a graph showi ng the change in
spont aneous activity of a hypercal cem a nodel aninal over tine after
admi ni stering the anti-PHTH P antibody according to the i nvention in

conpari son wt @.IFhatlso Ir% %%%E)rhgl qu%%lthraargnrﬁy r%%t o) c ggov}gt

physi ol ogi cal I'né; I's a grap I'n ody

t t [
Lhe. ant | BHEPELER PRocy abesrang T8 T RE Thuki B 1 b SOes th {hat

of a conp@le1MggmaAani mal adnini stered w th physiol ogi cal saline; and FIG
31 is a graph shomﬁng the change in blood pH of a hypercal cem a node

ani mal over timgcaf 1&g a3dmigHaph@r iiNd ulste ity RIfEHET A/rddpdE ageor ding to
the invention in conparison wth that. of a control nodel ani ma

adm ni st ahed baidike 0 RS ithleo piredlentalinven tRONVIRIE aHery@ieteel1@smild endiieds ent
i nvention will be described in nore detail with reference to the follow ng

Exanpl es andmadhh shoul d not be construed as linmting the scope of the
i nvention. 54 REFERENCE EXAMPLE 1 Preparation of Anti-PTHrP (1-34) Muse
Monocl onal Ant Fi¢dy 1Ar @dhec igrgpHsb dildersst dathimgl dres edifjjalday off prheduci ng a
nmonocl onal antibody agai nst human PTHrP (1-34), #23-57-154 and
#23-57- 13ntibogdes of the present invention on a hypercalcemic model
animal;
FIG. 18 are graphs illustrating the efficacy of the
: antibodies of the present invéntion on a hypercalcemic-model
animal; |
FIG. 19 is a sensorgram illustrating the immobilization
- of PTHrP onto sensor tip; |
FIG. 20 ié a graph showing the results of the kinetic
analysis of the éntibody according to the invention;
FIG. 21 is a graph showing the results of the kinetic
analysié of the antibody acqording to the invention;
FIG. 22 is a graph showing the results of the kinetic
analysié of the antibody according to the invention;
| FIG. 23 is a gréph showing the results of the kinetic
analysis of the antibody according to the invention;
FIG. 24 is a graph showing the results of the'kinétic
analysis of the antibody éccording to the invention;
| FIG. 25 is a graph showing the test results of the effect
of thé humanized_antibody.according to the invention on |
fractional excretion of phosphate;

FIG. 26 is a graph showing the test result of the effect

of the humanized antibody according to the invention on
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prepared in accordance with the nethod reported by Kanji Sato. et al.
(Sato, K et al., J. Bone Mner. Res. 8, 849-860, 1993). The i mmunogen used
was PTHrP (1-34) (Peninsula), to which a carrier protein, thyroglobulin,
was conj ugated using carbodiimde (Dojinn). The thyclogl obulin-conjugated
PTH P (1-34) s dialyzed tao ohtain a _sqlution having a protein
concent r aPPOFPEPTRS ST 2R &S H aagrﬁa’sol ution was nmixed with

concent 1 att L erT] g7 nt “sol ut 1 or | on
Thi o el o bn wadG nEde ity Shgheapth Frdh e, Ky dhitidle ARABLE! On
dor sal - s URGHARGAUYY 1Bfod UARNEH HRRRT Ynddl BSRSREBURLH 100

[err]g/mo to 1 muni the mce. The injection was conducted 11 ti nes.

Wth respecinit £the Bl \Eintohd el Brcoml st Soadly Werdrdbsg usedha the
injection for the first immnization, and Freund's inconpl ete adjuvant was

used in t heJdHt8Pn O PhlpeGEMiviAg tzaid ons. Each of the mice
I mmuni zed was determned for 1ts antibody titers in the sera in the’

fol | owi ng mannerrIcdEaes dfs thehuterynesh Mrondimly avire fappaidrst talinieah and
the bl ood was then subjected to centrifugation to obtain a serum The serum
was di | ut edmiptidms 0¥ Aypéfea] cenideednodeh fice |devebeped #AteP (1-34), and
subjected to determ nation of its binding activity. The m ce which have
been conf iadmeich itst treshdeora &5 the st sREHLR i ant Hvedly aaecoeding i t@rthere
injected with PTHrP (1-34) without the carrier protein intraperitoneally in
‘a dose andmverdfi®o (roxphpkeais©f oklvinrg famHrat hiruni zati on. Three days

after the final inmunization, the mce were .
: FIG. 29 is a graph showing the change in spontaneous

aétivity of a hypercalcemia model animal over time after

administerind the anti-PHTHrP antibody acéording to the

invention in comparison with that of a control model animal
. administered with physiological saline;

'FIG. 30 is a graph showing the change in body temperature
of a hypercalcemia model animal over time after administering
the anti—PHTHrPIantibody-aCCOrding to the.invention in
cdmparison with that of a contfol niédel aninmal administered with
physiological saline; and | |

FIG. 31 is a graph showing the change in blood pH
of a hypercalcemia model animal over time after administering
the anti-PHTHrP antibody according to'the.invention in
compafisoh with that of a édntrol model animal adminilsteredl with

physiological saline.

EXAMPLE
Hereinbelow, the present invention will be described in
more detail with reference to the following Examples, which

should not be construed as limiting the scope of the invention.
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sacrificed and excised their spleens. Thereafter, spleen cells were
subjected to cell fusion with nouse nyeloma cell line P3x63Ag8U. 1 in
accordance with a conventional known nethod usi ng 50% pol yet hyl ene gl ycol
4000. The fused cells thus prepared were inoculated into each well of 85
of 96-well plates in an anount of 2 x 104/well. The screening of hybridomas
of interest was conducted using a HAT nedium as follows. The screenlng of

t he hybri do o] y determining for the presence- of
PTHrP—recogﬁ???%%ﬁgﬁt?gﬂg?gg ?n the culture supernatant with respect to the

wells in whpfép565£1950$@hAHe@ b@ﬁBPOQieB!?dMbﬂsbhﬁoﬁézlgﬁgnuﬁhQXbé lld
phase RI A nethod. The hybridomas were collected fromthe wells in

t he bi ndi ngpablliti¥gt AybRedBhkr P-recogni ti on anti body was confi rnmed. The
hybri domas t hus obt ai ned was suspended into a RPM -1640 nedi um cont ai ni ng
15% FCS and suppl enented with OPI -suppl enent (Sigma), followed by
uni fication of the hybridomas by a linmiting dilution nethod, thereby
obtai ni ng two typigbpldbybsi dapabtéonésprédicingladmendctadtat7ah8ibbdlyot h
exhibiting a strong binding ability to PTH P (1-34). Hybridoma cl-one
#23- 57- 137- agaihsthhwasn deBH g at letB 4' o W28 1iol1sled gl @38 572333711 3@ete,
has been deposited under the terns of the Budapest Treaty on August 15,
1996 at t hepkaphoedl innzcceordanct By dihe@methad mmttesbbwomgyl S\gﬁncy
of Industrial Science and Technolo%é Japan (1-3, Higashi 1-c

e

Tsukuba- shi €t1®hr agiaten K- J8pam) - BOPﬁeMaEééssﬁl% 55 849N§60FEhR/P3)
BP- 5631.
' _ The immunogen used was PTHrP (1-34) (Peni_.nsula) , to which

a carrier protein, thyreoglobulin, was conjugated using
carbodiimide (Dojinn). The thycloglobulin-.conj ugated PTHrP
(1-34) was dialyzed to obtain a solution having a.protein
concentration of 2 ug/ml. The resultant sol.utioh was mixed with
Freund's adjuvant (Difco) in 'a mixing ratio of 1:1 to-obtéin
an emulsion This emu151on was injected to each of 16 female
BALB/C mice dorsal-subcutaneously or 1ntraper1toneally in a
dose amo_unt of 100 pg/mouse to immunize the mice. The _1njectJ.on'
was conducted 11 times." With respect to the adjﬁvant, Freund's
complete adjuvant was used in the injection for the first
-immunization, and Freund's incomplete adju#ant Qas used in the
injection for subsequent immunizations.

'Each of the mice immuhizéd was determined for its_antibody
titers in the sera in the following manner:

Each of the-mice was. blood-drawn from its tail vein and
the blood was then subjected to centrifugation tb obtain a serun.
The serum was diluted with a RIA buffer, mixed with **I-labeled
PTHrP (1-34), and subjected to determination of its binding |

activity. The mice which have been confirmed to have a
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EXAMPLE 1 C oning of DNA coding for V region of Muse Mnoclonal Antibody
agai nst Human PTHrP (1-34) Coning of the DNA coding for the V region of
t he mouse nonocl onal anti body agai nst human PTH P (1-34) obtai ned above,
#23-57-137-1, was conducted in the follow ng manner. (1) Preparation of

Pur 11 cat PR RECC B E B COR] Vot HESE| BAe THH SRS Yot hy B dom
butfor atd AR t%ﬁggﬁi"?%e&é@?ﬁqh HERSIRORRLARd R AN

Col umm | ”aﬂ\%ﬁrtd%'ic?so tol&%elo fgee@%e f?.%atlh%nﬁm:\'?ﬂfz%‘%tzlw er of the kit. The

extraction so UthﬂV\ﬁ Jecte to et hanol preC|p|tat|0n to obtain the

MRNA as pr eci pi fat-ge. dZQ% QENérpEﬁ%'Ehh@&eimmﬁh§z€%%%9|V%ﬁe'&1%@ Qledld on
buffer. (2) Preparation and anplification of cDNA of t he gene coding. for

mouse H chaicki¥itced aid Excidentngi pfspilddhd.or THegbalfReY, ' Siddn @klls
#23-57-137-1 anti body A DNA coding for the H chain V region of the nouse

‘monocl onalkveze! ishipdrcigal st delrafuRTkinP wiah edoarsed niyeldnf ceRACH irRt hod
(Frohman, M A et al., Proc. Natl- Acad. Sci. USA, 85, 8998-9002, 1988;

Bel yavsky P3&63aig8al. 1, iNacloeirdahciedsi Hes. cdﬂveﬁ@i@a&D&hpwﬁQ&@ﬁhodﬂsiimqmt hod
was conducted using 5 -Anpli FINDER RACE Kit (CLONETECH) in accordance with
t he proce@@%epu}wﬂmhmhwmﬁaﬁnmmér40@@ tthenéuhed cehdspthuer puspdregr 57

were inoculated into each well of 85 of 96-well plates in an
amount of 2 x 10*/well. The screening of hybridomas of interest
was conducted using a HAT medium as follows.

| The screening of the hybridomas was conducted by
determining for the_presence'of PTHfP?recognition antibodies
in the eulture supernatant with respect to the wells in which
cell growth had been observed in ’ehe HAT medium by a solid phase
RIA method. The hybridomas were collected from the wells in
which. the binding ability to the PTHrP-recognition antibody was
confirmed.. The hybridomas thus obtained was suspended into a’
RPMI-1640 medium ¢ontaining.15% FCS and supplemented with'
OPI-supplement (Sigma), followed by ﬁnification of'the
hybridomas by a 1imiting dilutionmethod, thereby obtaining two
types of hybridoma clones, #23-57-154 and #23-57-137-1 both
exhlbltlng a strong binding ablllty to PTHrP (1-34).

Hybridoma clone #23 57-137-1, which was de31gnated
"mouse-mouse hybrldoma $23-57-137-1", has been.dep051ted.under
the terms of the'Budapest Treaty on August- 15, 1996 at the
National Institute of Bioscience and Human-technology, Agency
of Industrial Science_end Technology,.Japan (1-3, Higashi

1-chome, Tsukuba-shi, Ibaragi-ken, Japan) under the accession
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synthesis of cDNA was MHC2 prinmer (SEQ I'D NO. 1) which is hybridizable with
nouse H chain C region. About 24g of the above-obtai ned nRNA, which was a
tenplate for cDNA synthesis, was m xed with 10 pnol es of MHC2 priner. The
resultant m xture was reacted with a reverse transcriptase at 52[err]C for

30 mnto ep \ ich was conplenentary to the nRNA. The resultant
was m xed w?ha‘%ﬁ(@a%g\ﬂydrol yze the nRNA therein (at 65[err]C for 30
mn.)- and then subjected to ethanol precipitation to isolate the cDNA as
precipitates. The cDNA thus isolated was |igated to Anpli FI NDER Anchor

(SEQ I D NO g pR §ts 5 -end by reacting with T4 RNA |igase at 37[err]C
for 6 hours and additionally at roomtenperature for 16 hours. As the

primers forcasplngisRDNANCOHh§er SONArBY i anROR MRIOHionb8EBaR 1PAK EBPoEPEQ
IDNO 2) and MHCGGL priner (SEQID NG "3) (S.T. Jones, et al.,

Bi ot echnol ogyaifst 8Bumd QOB THYer ¢14sefl. The PCR solution (50 pl) used in
this nmethod conprised 10 MM Tris-HO (pH 8.3), 50 . nM KO, 0.25 nmM dNTPs

(dATP, dGIP, dCTP, dTTP), 1.5 mM MgC 2, 2.5 units of TaKaRa Taq (Takara
Shuzo), 10 pnoles Anchor prinmer, and 1 [err]l of the reaction mixture of
the cDNA to whi chCMitiid ¢@f ithe RNAl crdilrig FdYDEReAVC tegipni ofr thedmbeee

| i gated, over which 50 [err]l of mneral oil was |layered. Thirty cycles of
t he 2CR r easthonlonsl coruikedy agsiing tThuman| PTHEP el -Mide pbna@meépégwn, '
Elmer) and a ten?erature cycle of 94C for 45 sec.; 60[err]C. for 45 sec.;
and 72[err]¥230P 72137 nl, (V25 cradraEedt LaDNAST §PL40WiBg. mgunerant i body L
chain V region A DNA coding for L _chain V region of the nouse nonocl onal
ant i body aght hstPIRRANA B PHEENA oned by the 5' - RACE net hod ( Frohman,

A BP0 RER e U008, 0005 007 ISP SRV BEK
' Prep mRNA Purification Kit (Pharmacia Biotech) as follows.
| The celis of hybridoma #23-57-137-1 obtained above were
fully hémogenized with an extraction buffer, and mRNA was
extracted therefrom usihg an oligo(dT)-Cellulose Spun Column
in accordance with the procedure by the manufacturer of the kit.-
The extraction solution was subjecfed to efhanol precipitation
to obtain the mRNA as precipitates. The mRNA precipitétes were
dissolved in an elution buffer. |
(2) Preparation aﬁd émplification of cDNA of the gehe coding-
fér mouse H chain V region
(i) Cloning of cDNA for H chain V region of #23-57-137-1 antibody
A DNA coding fo: the H chain V region of the mouse
. monoclonal antibody against human PTHrP was cloned by a.5'-
RACE method (Frohman, M.A. et al., Proc. Natl. Acad. Sci. USA,
85, 8998-9002, 1988; 'Belyavsky, A. et al., Nucleic Acids Res.
17, 2919-2932, 1989). This method was conducted using 5'—Amp.li
FINDER RACE Kit (CLONETECH) in accordance with thglprocedure

by the manufacturer. In this method, the primer used for
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.1989). This nmet hodwasconduct edusi ng 5' - Anpli Fi nder RACE Kit (C onetech)
I n accordance wth the procedure by the manufacturer. In this nethod,
ol i go-dT priner was used as the primer for synthesizing a cDNA. About 2
[err]g of the above-nentioned MRNA (which was a terrpl ate for cDNA

h d Th -
tacted 3}tﬁvatﬁ‘s 9.8t Pofa.FR: ﬁ?@%ﬁ%&\faﬁﬁ%@?‘é 3 Ta W3S dfar e a
DNA. Th d N.Na | t
sl orr) b Vb el T8 s Routhbl, B RHAEh, £ btehy) chade, ohe, REERe" °
precipi tati gpot@- bﬁ%%édtﬂﬂﬁNﬁ%ﬁéh W%'é"ﬂéﬁ;ﬂ%te'r%xc%ﬁ Eyﬁthesm,

synt hesi zed was |igated to the’ Anpli FINDER Anchor on its 5 -end by

reacting w {hsTdi k¥ Wilt4A30 BhoBds ¢ h@cfzohﬁmegw ST Geadditdritnal ky uak
roomtenperature for 16 hours. PCR priner C (SEQ ID NO 4) was designed

based on thgagopsgtved wighianeeveirse KRUneckiphtaise hersk°chesn 30 wae es and
then synt hesi zed usi ng 394 DNA/ RNA Synt hesi zer (ABI). The PCR sol ution (100

[err]l) usepréparthe spNBheaisholvasheompilementanyr itoedt htOmRMATr i s- HO  (pH
8.3), 50 MM KO, 0.25 nmM dNTPs (dATP, dGIP, dCTP, dTTP), 1.5 mM MgC [err],
2.5 units of Arrp'l ThaqrdREREN kakER) xed Gvijrio 6N NadH Armchpdrpleertt(éﬁQNAD'
NGO 2), and 1 [err]l of the reaction mxture of the cDNA to which M.C (SEQ
ID NO. 4) ahbesgphi (ELNBBRCAfomoBOWMLs.)i gadetheny sublected to ethanedr al
oil was layered. Thirty-five cycles of the PCR reaction was conducted using
Ther nal Q/CP@?CWQé{éﬁtASGJ tepérsrailﬁta #éne) CQNA aSt @#ﬁ@rl@tlﬁlaée@ycl Ehef cONE f or

45 sec.; 60C for 45 _sec.; and_72[err] C for é #BPU rification and
f ragrrent at | 5Rusf ispdapest H?éd&éﬂaﬁﬁéh tef AF‘HélDﬁANPF FheTadpERs L&INBY t he

PCR nethods42)_on its 5'-end by reacting with T4 RNA ligase at 37°C for
6 hours and additionally at room temperature for 16 hours. As
the prlmers for ampllflcat:.on of the cDNA by a PCR method, Anchor
primer (SEQ ID NO 2) and MHC-Gl primer (SEQ ID NO: 3) (S.T.
Jones, et al., Blotechnology, 9, 88, 1991) were used.

The PCR solution (50 pl) used in this method comprised

10 mM Tris-HCl (pH 8.3), 50 mM KC1, 0.25 mM dNTPs (dATP, dGTP,
dCTP, dTTP), 1.5mMMgCl,, 2.5 units of TaKaRa Taq (Takara Shuzo),
10 pmoles Anchor.primer, and 1 pl of the reaction mixture of
the cDNA to which MHC-G1 pfimer and Ampli FINDER Anchor primer.
had been ligated, over which 50 pul of mineral oil was layered.
Thirty cycles of the PCR reaction was conducted using Thermal
Cycler Model 480J (Perkin Elmer) and a temperature cycle of 94°C
for 45 sec.; 60°C for 45 sec.; and 72°C for 2'mi-n. |
(ii) Cloning of cDNA for #23-57-137~-1 antibody L chain V r-e-gion
| A DNA coding fbr L chain V region of the mouse monocional
antibody against human PTHrP. was cloned by the 5'-RACE method
(Frohman, M.A. et al., Proc. Natl. Acad. Sci; Usa, 85, 8998-9002,

1988; Belyavsky, A. et al., Nucleic Acids Res. 17, 2919-2932,
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descri bed above was separated by agarose gel el ectrophoresis using 3% Nu
Si eve GIG agarose (FMC Bio. Products). For each of 59 the H chain V
region and the L chain V region, agarose gel fraction containing a DNA
fragment of about 550 bp in length was excised fromthe gel, respectively.

ther et rom k7 cenei e PPORAY PalBioRrdl LRl or aaR LR R KEE e
there | LEART K 2 “The proc
W th ot hanol Cane Chen) ar<BarveaTie U Ham P pEapeLbEsHY AR RMEATAEAD
Tris-HA  (ph, 7o s AREedodM gﬂﬁb—ﬁ‘?ﬁ%é]:' w8k 'hgié‘d?g'é EHEUP!r‘:i?gheE:h%r

prepared was digested Wth restriction enzyme Xna New Engl and Bi ol abs) at

37[err]C fo ddhiihon i rdyed i ara
Shuzo) at ST ELpERd B hIACTASE hd Mo IR R AR LRy

extracti on ywhhcipheroh tngh1eteOf 6F @IDNAAEYNt HEH1 BY GRisdit 268 Wit bhigbhanol

to collect the DNA. In this manner, obtained a DNA coding for the nouse H
chain V reghoimend ah®NAesadtagtfmixtheenvaserkachadnwYthegi eavelrgeh whi ch
had an EcoRl recognition sequence on the 5 -end and an Xmal recognition
sequence onttamsStiphasehateb?’GeferoBfannad. tEaphephrehe EDNRL- Xhaé DNA
fragnments containing a DNA coding for the nouse H chain V region and a DNA
codi ng for résukbanse wvashaixed widdi G Na§dbaot hydirplywes theaBNadtheraipuclo
vector, which had, been digested with EcoRl _and Xmal, at 16[err]C for 1 hour
usi ng DNA LIgatédrC Kiar B8 min( TakaFhe Srrebhtant Migorurmeaswsuhlersed to

procedure bg t he nufacturer, to ligate to : L.
: . thanol precipitation to isolate the ¢cDNA as precipitates. The

cDNA thus synthesized was' ligate;l-to the Afnpli FINDER Anchor
on its 5'-end by reacting with T4 RNA ligase at 37°C for 6 hours
and additionally at room t-emperature for 16 hours.

PCR primer MLC (SEQ ID NO: 4) was designed based on the
conserved sequence of a mouse L chain A chain C region _and then
synthesized using 394 DNA/RNA Synthesizer (ABI). The PCR
solution (100 pl) used for the.synthesis of the primer comprised
10 mM Tris-HCl (pH 8.3), 50 mM KC1l, 0.25 mM dNTPs (dATP, dGTP,
dCTP, ATTP), 1.5 mM MgC}_.z,'Z.S units of AmpliTaq (PERKIN ELMER),
50 pmoles of Anchor primer (SEQ IDNO: 2), and 1 ul of the reaction
mixture of the cDNA to which MLC (SEQ ID NO: 4) and Ampli FINDER
Anchor were ligated, over 50 pl of mineral 0il was layered.
Thirty-five cycles of the PCR réaction'was conducted using
Thermal Cycler Model 480J (Perkin Elmer) and a temperature _cYcle
of 94°C for 45 sec.; 60°C for 45 sec.; and 72° C for 2 min.
(3) | Pu:ification and fragmentation of the PCR product

Each of the DNA_fragments amplified by the PCR methods
described above was separated by agarose gel electrophoresis

using 3% Nu Sieve GIG agarose (FMC Bio. Products). For each of
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each other. The ligation m xture (10 [err]l) thus obtained was added to.100
[err]1 of a solution containing conpetent cells of E. coli, JM 109 (N ppon
Gene). The cell mixture was allowed to stand for 15 min. on ice, at

42[err]C for 1 min. and further for 1 mn. on ice. The resultant was m xed

Lobor at or y Wil SsRer Spdhe L efbing Féay S Ha S SR BPL B P s,
1959), ! SRR AL ATb0) O 9o 550 o ToE b o8, Lo

sol uti on was sprea ar nedrum

Labor at 10 | A SREI beg t :
1989) “suppl Srntes SPTh 0TS B Thr o Oor e T re g d WA TR
and 20 [errjgd dufectddl tansht delcd il £0cid BNA Sffhd fe PYEH Naglg I N this

manner, E. coli transformant's were prepared. The transformants were

cul tured o\GHNEGIEAN M2 Kit qQBI®1OR)0in2)¥EorBahb® GOBhatHE r@ra@@dﬁe% |
[err]g/m of anmpicillin at 37[err]C and then plasm d DNA was prepared Trom

the cell frand irehudamiesnmeEstracied BNALRAs (teaboin absd G AR eghSpi n
Plasmd Kit (QAGEN). The plasm d DNAs thus obtai ned were determ ned for

t heir DNA sssuenices wiltd) eShgnedcamd tiferc Blils soddieagifho20 Wl edi ansafutions e
anti body The sequence of the cDNA coding region carried on the plasm d was
det er mi ned dontBNA Seg ddhodr TBYSAHCABPH Pet kiandElnsM) ERBA ng Onyee uTeofii trkae or
Cycl e Sequencing Kit (Perkin-El'mer). This DNA sequence was determ ned by
conf i rm ng Ot spded ioagtlens eyepansd wesrdigestrdmidhsrastnjcpipnmnzymas -

Pri mer M4 (Takara Shuzo) (SEQ ID NQ 5) ang M3 Primer RV (Takara Shuzo)
(SEQ | D NOX®gl (New England Biolabs) at 37°C for 1 hour and additionally

with restriction enzyme EcoRI (Takara Shuzo)l at 37°C for 1 hour.
The. digestion mixtui:e was subjected to extraction with phenol
and chloroform and then precipitation with ethanol to collect
the DNA.-

In this manner, obtained a DNA coding for the mouse H chain
V region and a DNA ;:oding for the mouse L chain V region, both
which had an EcoRI rgcognition sequenée on the 5'-end and an
Xmal recognition sequence on the 3'-end thereof were obtained.

Each of the EcoRI-Xmal DNA fragments containing a DNA
coding for the mouse H chain V region and a DNA coding for the
mouse L chain V region, respectively, was reacted with pUC19
vector, which had been digested with EcoRI and XmaI, at 16°C
for 1 hour using DNA Ligation Kit ver.2 (Takara Shuzo) in
accordance with the procedure by the manufécturer to ligate to.
each other. .The ligation mixture (10 pul) thus obtained was added

- to 100 ul of .a solution éontaining competent célis of E. coli,

JM 109 (Nippon Gene). The cell mixture wés allowed to stand for
15 min. on ice, at 42°C. for 1 miﬁ. and further for 1 min. on ice.

The resultant was mixed with 300 pl of SOC culture medium
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The plasni ds thus obtained, which contained a cDNA coding for the nouse H
chain V region and a cDNA coding for the nouse L chain V region derived
from hybridoma #23-57-137-1, were designated "MBC1HO4" and "MBClL24",
respectively. The sequences (| ncl udi ng the correspondi ng am no aci ds

?ﬁﬁ“fﬂgei)cf G PG P o 1ok 9o e 4l bR E OB e At vel g8
NGs: 57 22&?@%&2@%@%@995 ﬂ%’%@ﬁ?%%ﬁ%p%t&envﬁ?“?%%@ .
region {1 208Bt 3 EAd OF 14ae rboGRnt VCERT! 981 AE AGHOM s WRliedd 20 Latador

starting fromt e58th base (which codi ng lutamn In the

sequences SHyM iHapEREGDMNRoDPEcandrb8ionThg: aﬁ‘ﬂ@b@%béo%?QMﬁﬂﬁﬁi for the
H chain V region and the L chain V region weré shown in Q 1D NGCs: 46 and

45, respectsymbyooltheek. asollcbaulsgrphgsnaﬁbwcﬂbﬁéraﬂdr rEsspohssbaVI ng
pl asm d MBC1L24 were designated "Escherichia coli JML09 (MBCIHO4)" and

"Escheri chi suppl émdi89 wMICHIOMNM pr" 50 nesfrel oifvenpicIhesa, B). TadM oft [BTGS
have been deposited under the terns of the Budapest Treaty at the National
| nstitute o&ndia gigemiecodnd-¢aiheand ehlemoliogybalgdnaly 37°Q oodestuiighit .ScIance
and Technol ogy, Japan (1-3, Hi gashi 1-chonme, Tsukuba-shi, |baragi-ken,
Japan) on Acgustmasnerpob.undél thanafoswenta NereFBRRPBPe8628 f or
Escherichia coli JMLO9 (MBC1HO) and FERM BP-5627 for Escherichia coli
JMLO9 (MBCLL24), Fespkrangépymaptsy wererfrhburef evetpRIBE #BudemhoREcRonal

anti bod
y LB or 2xYT meellum containing 100 or 50 pg/ml of ampicillin at

37°C and then plasmid DNA was piepared from the cell fraction
using Plasmid Extracter PI-100X (Kurabou) or QIAprep Spin
Plasmid Kit (QIAGEN). The plasmid DNAs thus obtained were
determined fer their DNA sequences.
(4) Sequencing of cDNA _coding' for V region of mouse antibody
‘The sequence of the cDNA coding region carried on the
plasmid was determined by DNA.Sequencer 373A (ABI; Perkin-;Elmer)
using Dye Terminator Cycle Sequencing Kit (Pericin-Elmer) . This
- DNA se_quence' was determined by confirming the base sequenee- in
the both orientations using primers, M13 Primer M4 (Takara Shuzo)
(SEQ ID NO: 5) and M13 Primer RV (Takara Shuzo) (SEQ ID NO: 6).
The plasi'nids thus obtained, thch contained a cDNA coding
for the mouse H ehain V region and a cDNA coding for the mouse
L chain V region derived from hybridoma #23-57-137-1, wére
designated "MBC1H04"” and "MBC1lL24", respectively. 'The
sequences (including the corrésponding amino acids eequenees)
of the DNA coding for .ﬁhe_ H chain V region and the I_DNA' coding
- for the L chain V region of mouse #23-57-137-1 antibody

{respectively carried on plasmid MBC1H04 and plasmid 'MB'C1H24.)
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#23-57-137-1 agai nst human PTH P The general structures of the H chain. V
region and the L chain V region are simlar to each other. That is, both

structures have four framework regions ligated through three hypervari able
regions (i.e., conplenentarity deternmning regions (CDRs)]. The anino acid

2o ac o SR ANRE 1By Shife TDNBRE SRt Ry bt e MR BT Rl e e The 'el-t e
|y o P
't 2?32%9'5%%%%?*%5 for°tng' sh 2P 6766 bn EEASROR: Chal THPDLRE ES.
he ab
homot gy or s p #ad ﬁ?ééﬁ%ﬁ?f?ﬁ%&nﬁﬁﬁﬁ%mc RARPErc Bt I L o
by referenggsd 0§< ﬂ?fcl@%@dﬁ@é%@i §UhPgmess §§qeﬁ@cgﬁaf9é&a£ﬁb@9dsﬁéwn

established by Kabat et al. The am no acid sequences of e L

chai n V r egh GSE@I D O 57 SERO AN Nowe SRiA, ateapselhuptys 88¢ the gm no
acid sequences of DCRs 1-3 in the H chain V region are shown in SEQ I D Nos:

62- 64, resgiesih Vel yegieb en@ the gictain V regionSE@rkDshown ifDBEQ. 16DR2
CDR3 H chain _V region - 57 31-35. 50-66 99-107 L chain V region
65 28084 4658r804593xr&8pe&EXMRLEE. 2 Construction of Chineric Antibody
The E. coli having plasmid MBC1HO4 and the E. coli having |
plasmid MBClL24 were designated "Escherichia coli JM109
(MBC1H04)"and"EScherichiacoliJMlO9(MBC1L24)",respectively.
.These E. coli strains have been deposited under the terms of
the Budapest Treaty at the National Institute of Bioscience and
Human-Technology, Agency. of Industrial Science and Technology,
Japan (1-3, Higashi 1—chome; Tsukuba-shi, Ibaragi-ken, Jépan)
on August 15, 1996 under the Accession No. FERM BP-5628 for
Escherichia coli JM109 (MBC1H04) and FERM BP-5627 for
Escherichia coli JM109 (MBC1L24), respectively.
(5) Determination of CDR of mouse monoclonal antibody
$#23-57-137~-1 against human PTHrP
The genéral structures of the H chain V region and the.
L chain V region are similar to each other. That is, both
structures have four framework regions ligated through threé
hypervariable regions ([i.e., complémentarity determining
regions (CDRs)]. The amino acid sequences of the framework
‘regions afe relatively well conserved, while the amino acid
sequencés of the CDR regions exhibit an extremély high’
mutagenicity (Kabat, E.A. et ai;, "Sequence of Proteins of
Immunological Interest", US Dept. Health and Human Sérvices;
1983f.
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(1) Construction of chineric antibody H chain (i) Construction of Hchain V
regi on The cl oned cDNA coding for nouse H chain V region was nodified by a
PCR nethod to ligate it to an expression vector carrying the genom c DNA
for the human H chain Cregion CJerr]l. The domnstrean}side pri mer NMBCl- S1

i (?rE:t e 5 et 10t OPooRE Poaist SRrRE bl ey s SRRERRORERe
oth a Kozgzge] BRENSH S QUERER; (K2Rl nbhofbafl or dpllBlacloleauddes

947-950, 1 recognition sequ reantsi de

priner, 'ﬁ@ds%t %ns Lo %n“%ﬁ%&{iﬁ e’i%%ﬁ?x B Eefgﬁeﬂ}éﬁr‘cg' ROl e

to the DNA co -en region o regl ave oth a
splice donoma@@cw&%eoﬁnﬁnfnéaéﬁdr hELONESLUMRELSdIES ESFRHEREREQN
was conducted usi ng TaKaRa Ex Taq (Takara Shuzo) and a buffer appended

t hereto. Bcibsel et ion, (50 [err]l) used conprised 0.07 [err]g of
pIasnidNBO 4 as a tenplate DNA, 50 pnoles of MBCl-a and 50 pnol es of
MBC1- SI as prinmershe 2mind £&id akaanoesiag GORS 0-29 nbhéd NT¢ha in ttheeubher ,
over which 50 [err]l of mneral oil was |ayered. Thirty cycles of the PCR
reaction \Naarecmmhmt éd SBD TP Hosenfierél ure specitd vefl yJ4gpd e harinb atid;
55[err]C for 1 mn.; 72[err]C for 2 mn. The DNA fragnents thus anplified
by the PCR sequences vef PCRspdrat 8 bheafarbain gélragisnt raghshewinsins8HQ 3%
Nu Sieve GIG Sﬁ;éose (EMC Bi o. Products). Then, an agarose gel fragment
cont ai ni ng ED fregnehe BesESTtbypely-| ength was exci sed and the DNA -
fragnment was purified _

Iable 2

V region SEQ ID NO. CDR1 | CDR2 CDR3
H chain V region 57 31-35 50-66 99-107
L chain V region 65 23-34 © 50-60 93-105

EXAMPLE 2

Construction of Chimeric Antibody

(1f Constfuction Qf chimeric antibody H chain
(i) Construction of H chain V region
The cloned cDNA coding for mouse H chain V region was

modified by a PCR method to ligate it to an expreséion vector

carryiné the genomic DNA fot the human H chain C region Cv]”'

The downstream~side primer MBC1-S1 (SEQ-ID'NO: 7) used was

desicjned so as to be hybridizable to the DNA coding for the 5'-end

region of the leader sequence of the V region and to have both
. a Kozak consensus sequence (Kozak, M. éf al., J. Mol. Biol.,

196, 947-950, 1987) and a HindIII-recognition sequence. 'The
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therefrom using GENECLEAN |1 Kit (BIOL01) in accordance with an instruction
included in the kit. The purified DNA was col | ected by et hanol
precipitation, and then dissolved in 20 pl of a solution conprising 10 nV
Tris-HCA (pH 7.4) and 1 nNIEDTA Cne [err]] of the resultant DNA sol ution
was di gest

th restrlctt 1] akar Shuzo), at
550 fo ot gk eans STt Bt BE PN Ss TREd sRM 0P BF iedd R ReShghe
hi f
Sbtgfﬁeﬁrﬂtﬁﬁt’?“@nﬂf?ﬁﬁ#%ﬁ%ﬁ%&"’- "—’éﬁfﬂ?&ﬁtﬁ‘ %%‘Rﬁ i HBon, |
nmouse H chgign Merggkgaaowaﬁnaug‘él faed bBEB H%?l\’:@chgho‘ﬁ‘h'sgﬁu@ﬁ@ebgﬁa

digested wth Hndl Il "and BanH . The resultant plasm d was sequenced by

Sequencer 378AniPeEkiBofl FE6h gét;ﬁgn&/&?» Pfﬁér&rcﬂ%eaarutlwwarsl BBhARYtaY

priners, 64 and Dye Term nator Cycle Sequencing Kit (Perkin-Elner). The

pl asm d copkanhgerhkaEdNBx0fag ATEREralBIREz SEEHENS BugFdir b &idddensrese  H
chain V region derived from hybridoma #23-57-137-1 and had a

Hi ndl | | - r echerpdR eblaeqdoancsd abll s dbeakp 8E£§eencd Tojg oifsp PasmidiMBegH02 and
a BanHl -recognition sequence on its 3" -end regi on was desi gnat ed

"MBCl H pUCkS"a fempladom dNAycbilopmoles ahiMBCIVa agidoho tmmdibe 1o MBOA -Shie
preparati on of cDNA-type of nouse-human chineric H chain The DNA coding for
t he nouse Hschuimesr &gisdhofdiafaRe ExdTag aritk 0aBoveM siNGYP hashebufifed by a
PCR nethod to Iigate it to a cDNA for the human H chain C region Cyl. The
backwar d pevesr whist $gpl qispdnepaliooid) wasetayered he Thidity caales of H

chain V re%lon was designed so as_to replace the second am no_acid
he PCR reaction was conducted using a temperature cycle of 94°C

for 1 min.; 55 Cforl mln., 72°C for 2 min. The DNA fragments
thus-amplified by the PCR reaction were separated by agarose
gel'electrophoresis using 3% Nu SievelGTG Agarose (FMC Bio.
Products).- |

Then; an agarose gel frégment containing a DNA fragment
of 437 bp in length was excised and the DNA fragment was purified
therefrom using GENECLEAN II Kit (BIO10l) in accordance with
an instruction included in the kit. The purified DNA was
-collected by ethanol pfecipitatiqn, and then dissolved in 20
ul of a solution comprising 10 mM‘TriSFHCl (pH 7.4) and 1 mM
EDTA . One ul of the resultant DNA solution was digested with
restriction enzymes BamHI and HindIII-(Takara Shuzo) at 37°C-
for 1 hour. The digestion mixture was éxtracte_d with phenol and
chloroform and then pt:ecipitatéd with ethanol to collﬂect a DNA.

The obtained HindIII-BamHI DNA fragment, which contains
a DNA cording for the mouse H chain V region, was éubcloned into
pUC19 vector.which had been digested with HindIII and BamHI.
The resultant plasmid was sequenced by DNA Sequencer 373A

(Perkin-Elmer) using M13 Primer M4 and M13 Primer RV as pr.imers,
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(i.e. , asparagine) of the sequence coding for the front portion of 'the

| eader sequence of the V region with glycine and to have a Kozak consensus
sequence (Kozak, M et al., J. Mol. Biol., 196, 947-950, 1987) and the

H ndl11- and EcoRI-recogniti'on sequences. The forward priner'NBClHVR2 ( SEQ

010 500 Y A S A e S
the Jregi O%éllats%l(éogbﬂgaaﬁédtg'q)bﬁk g“@orﬁfg{;%%é)ée téé;’i‘%;%r{c%’h%lggcfgé?ﬁ Ve

Apal - and' S recogni'tion sequence react was con ed usi ng

TaKaRa Ex T r
sol ution (5%&[11%}???&)‘:&%?2? g)i)er%'rr&fhs gel%ﬁﬁrfe%pgﬁgﬁﬂ??ﬁgﬁégﬁé/gﬁc%wspﬁgﬁ‘P?s az? d

tenpl ate DNAadod RIREESICLe W%n%ﬁ 26h B RS aoko&@@lkﬁ/&eﬁéep&h niecrss
2.5U of TaKaRa Ex Taq and O. nmM of P in the buffer, over which

[err]l of msnerdd Gidgiwas arm/%r SAmHIH oo M iRsh cs‘eqdhem%c%rr gas I3)rtée«ms
conduct ed using a tenperature cycle of 94C for 65 mn.; 55[err]C for 1

mn.; 72[er eGifowr whsanidesibrm A "MBIHAEUC1e™l i fied by the PCR reaction
wer e separ at ed by agarose gel el ectrophoresis using 1% Sea Kem GIG Agar ose
(FMC Bi 0. Pr{ddyct €pnstirectien afaHosbagal Vf raghient teobeausiedg forDithe
fragment of 456 bp in length was excised and the DNA fragnment was purified
t her ef r om uPnePaCENECEAE (ADNZL YIB! QI Mouse-duswrnstviones i H heharmcedur e
by the manufacturer. The purified DNA fragnents were precipitated with

et hanol and t hen - @hesBNAcREA NG Fqrethpl meEse B ehadinoN Ee@irn sians trnghad

Tris-HO (pH 7. 4) and 1 mM EDTA. One [err] |l of the resultant_ DNA so] ution
was di gest ed™wi thg above step was modified by a PCR method to ligate it to

a cDNA for the human H chain C region Cyl. The backward primer,
MBClHVSé, '(SEQ. ID NO: 9) used for the.modification of H chain
V region was designed so as to replace the second amino acid
(i.e., asparagine) of the sequence coding for the front.portion
of the leader sequence of the V region with glycine and to have
a Kozak,consensus.sequence ({Kozak, M. et al., J. Mol. Biol.,
196, 947-950, 1987) and the HindIII- and EcoRI-recognition
sequences. The forward primer MBC1HVR2 (SEQ ID NO: 10) used for
the modification of H chain V region was designed so as to be
hybridizable to the DNA sequence coding for the 3'-end region
of Ith'e J regidn, to ching_,::;for the 5'-end region of the C region
and to have Apal- aﬁd SmaI-recognition sequences..

The PCR reaction was conducted using TaKaRa Ex Taq (Takara
Shuzo) and a bﬁffer appended thereto. Then PCR solution (50 ul)
used comprised 0.6 ug of plaémid MBC1H/pUC19 as a template DNA,
50 pmoles of MBC1HVS2 and 50 pmoles of MBC1HVR2 as primers, 2.5U
of TaKaRa Ex Taq and 0.25 mM of dNTP in the buffer, over which -
50 pl of mineral oil was layered. Thirty cycles of the PCR

reaction was conducted using a temperature cycle of 94°C for
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restriction enzynes EcoRl and Smal (Takara Shuzo) at 37[err]C for 1 hour.
The digestion m xture solution was extracted with phenol and chl orof orm and
then precipitated with ethanol to collect the DNA. The obtai ned EcoRI - Snal
DNA fragments, which contains a DNA coding for the nobuse H chain V region,

was subclongd into §%§Eg vect or. whj d-bee t epar.ed I gest ] he
pl asm d wi '[f] ‘ﬁ:‘gm an an%fi %alwr]égﬂ% ?gngggl gsﬁlﬁ'm@esg%hl}gn%gacé%%
Sequencer IO I 3l Sy M3, Phd pEY : 1,3, P.

priners, a%%aébggﬁégég%g%gg %5%I% equencY%ggk?%g?g§€ﬁ§%§%I%gg?ﬁsgmggi
plasmid whigh, copgsy RAngi1 €90 4RI B8 AGEBIAN¢oME IR I ud i) mouse
H chain V reg?on(ﬁﬁéggﬁf?ro#P ybridona?%23-5.-137-1?and had a H“ﬁdl”
recogni ti onpiagUeNf b2 Ke1akr S@AERECEoRFaihfnd a DNA FRagRBNRNIFAPSS -
and Smal -recognition sequences on its 3 -end”“regi on was desi gnated

" MBC1Hv/ pUBP"in (1éhgtonss r éiedi 68d Odn@XPhESPNANL¥eghent f Was CPupRFied

anti body H chain cDNA containing human anti body H chain Cregion (Jerr]1l
was prepar etherse f 0bh ousind CGENECIRNN WBE RieptBrO10ipnim £E€d>cddhce wbthwhi ch
bot h an expression vector DHFR-[err] E-RVh-PM 1-f (see W92/ 19759) coding
for the gendme Edodésiwfe flyethameamuzEactfifie ant iThod puktidhiaidnDNArExagmenbs t he
human anti body H chain C region 1gGl and an expression vector RV1-PMa (see
W92/ 19759)wexrlipredipitakedonidm ¢ tban lofandh&hemdiissed ver ian20bpdyof

chain V region and the hunan antibody L chain {errgl. chain C regi on had
been i ntroducklution comprising 10 mM Tris-HCL (pH 7.4) and 1 EDTA.

' One Ul of the resultant DNA solution was digested with

restriction enzymes EcoRI and Smal (Takara Shuzo) at. 37°C for
1 hour. The digestion mixture so.lution.was extracted wi{:h
phenol and chloroform and then precipitated with ethanol to
collect the DNA. The obtained EcoRI-Smal DNA fragments, which
contains a DNA coding for the mouse H éhain V region, was
subcloned into pUC19 vector which had been prepared by digesting
‘the plasmid with EcoRI and SmaI. The resultént plasmid was
séquenced by DNA Sequencer 373A (Perkin-Eliner). using M13 Primer
M4 and M13 Primer RV as primers, and Dye Terminator Cycle
Sequencing Kit (Perkin-Elmer). The plasmid which contained a
DNA of correct base sequence coding for the mouse H chain V region
derived from hybridoma #23-57-137-1 and _ha_ci a HindIII-
'recognition sequence and a Kozak sequence on its 5'~end region
and Apal- and Smal-recognition sequences on its 3'-end reg_ion.
was designated "MBCle/pUClQ_".

(iii) Construction of expression vector for chimeric antibody
H chain . | |

| cDNA containing human antibody H chain C region Cyl was

prepared as follows.
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Usi ng the nRNA obt ai ned, was cloned a cDNA contai ning the humani zed PML
anti body H chain V region and the human anti body C region Clerr]l by a
RT- PCR net hod, and then subcloned into plasm d pUCL9 on the HindlII-BanH
site. The plasm d subcl oned was determ ned for its DNA sequence and the

i ' i d_" pRYh; PMLT -
Bpr ossi on vect or "ENERIPS: PEERERSRALSH; 8 B, RT1CGREE muREKOPSN e
Hindl 11 si tsxpegggﬁtaRSVégte&oBﬁ%ﬁLAénﬁvR!ﬂgB-qe'%e (388 B8278975 951 LB4RR neen

EF-1a pronote e humani zed PML anti body H chain V region was prepare

for the congbruehibogenbmab BNRLCSE PReVRGHARhiLAH BMNA2ReALBWY BIchESn v
humani zed PML anti body H chain V region and the -human anti body C regi on

Clerr]1. TheeghaamadapRMB- RinhnC BNAi8BHY Rednwas d ied Wgcdh BarkHan

bl unt - ended with Kl enow fragnent, and further digested with ™Hindlll, to

t her eby obt ekpresblivit veaded RindbMiaBgede WO3Qrant759) ThicsiblguForerted
H ndl Il -BanH fragnent was |igated to the above-nentioned H ndlll site- and .
EcoRl site-dehemdd Bihs esSittie hambtnd zOHRAM] ey ifbddgh LPbhainwhirely ilad abae
digested with Hndlll and BanmH to construct expression vector RVh- :
PM f - cDNA cbthediumary acBliBedyotiahg iffork che ihutarigien PM bedn hadyoduebkadi.n V
regi on and the hunman antibody C region Cerr]l, 67 respectively. The
expressi on Yséngr tRehmRNAf obbRANednt Hipsi 6doaprlAe cH¥Rngonsr indiaghtimeni zed

PML anti body H chain V region and the human anti body C FE%IOH Clerr]l was
di gest ed wi PHRABAFednBMBagifibody H chain V region and the human antibody

C region Cyl .by a RT-PCR method, and then subcloned-into 'ﬁ'iasmi'd
pUC;Q on the HindIII;BamHI,site. The piasmid subcloned was
determined for its DNA sequence and thé'plasmid which had a
correct base sequence was désignated "pRVh-PM1f-cDNA".

Expression vector DHFR—AE—RVh—PM-l—f which had deletions
of in the HindIII site between SV40 promoter and DHFR gene and
the EcoRI site between EF-la piomoter and the humanized PM1
antibody H chain V regioh was prepared‘for the construction of
an expression vector for cDNA containing the humanized PM1
antibody H chain V region and the human antibody C region
Cyl. | |

The plasmid pRVh-PM1f-cDNA obtained was digested with
BamHI, blunt-ended with Klenéw fragment, and further digested
~with HindIII, to thereby obtain a blunt-ended HindIII-BamHI
fragment. This blunt-ended HindIIT~BamHI fragmen_t was ligated
to the above-mentioned HindIII site- and EcoRI site—déleted
expression vector DHFR—AE-RVh-PMl—f'which had been digested
with HindIII and BamHI to construct expression_véctor Rvh-
PM1f-cDNA containing cDNAs éoding for the hu_maﬁized PM1 antibody

H chain V region and the human antibody C region Cyl,
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and the DNA fragnment containing the H chain C region was coll ected
therefrom The resultant DNA fragnent was introduced into the
above-nmentioned plasm d MBC Hv/ pUd 9 which had been digested with Apal and
BanHl . The plasm d thus prepared was desi gnated "MBCLHcDNA/ pUC19". This
plasmd is | nt ai ned cDNAs coding for the nouse antibody H chain
V region ange?kgégéggggéntibody Cregion (Jerr]l, respectively, and having

EcoRI - and Hi ndl | bpEegQgniti B?S§%E%$%eﬁv nPM&3_%Eg§ag8ﬁ2%%ﬁéﬁ§W§E§As

recognition sequence onits e plasm

di gested wi &BdEﬁaRfofm@‘néanﬂaﬁPzé&’tP?hnaﬁt%d‘fyoﬁ! Ela iRV AR iH BB €he

anti body H chain’” The resultant DNA fragnment was introduced T nto expression

vector pCOSkuRhchnBadoRge8 Qégﬁéﬁeéyw\/iﬁa% s ranf w@%!?ﬁhgta;fgﬁnexﬂéﬁﬁii,on

vector for the chimeric antibody thus obtained was design
" MBC1Hc DNA/ pflSle DRRIf:adnientespheashdng wied BichrG@RSI re@s oaansd cotledted ng

HEF- PMh-g[err]| (see W92/19759) by deleting therefromthe antibody gene by
means of thehdirgésbmon ThéhrdnaRarmndNATilragaerdtt bas intgadduned tint@ the
EcoRI - Not | - BanHI Adapt or (Takara Shuzo). For preparing a plasmd for the
expr essi on ahozechentébned pdapmasimMBCVBE/HUDNS/ pbitch had begastiadesiel
EcoRI and BanH to obtain a DNA coding for the chineric antibody H chain,
whi ch was t Hékhi ApabrreBanilo elpecpsasnigl thws PyspaaedwWiashdradgbasad
digested with EcoRl and BanHl . The expression plasmd for the chimeric
anti body t hUMBEBHSPNAYPHES Odesi Ghhe cailasmid gyBoPlesmi crataingg eDNAge
expr essi on vect or %C}Kn was ] . L
coding for the mouse antibody H'chain V region and the human
antibody C region Cyl;-fespectively, and having EcoRI- and
HindIII~-recognition sequences on its 5'-end and a BamHI-
recognition sequence on its 3'-end.
The plasmid MBC1HcDNA/pUC19 was digested with EcoRI and
BamHI to obtain a DNA coding for the chimeric antibody H chain.
The resultant DNA fragment was introduced into expression vector
pCOS1 which had been digested with EcoRI and BamHI. The
expression vector for the chimeric antibody thﬁs“obtained was
designated "MBClHcDNA/pCOS1". Here, the expression vector
pCOS1 was constructed using HEF-PMh-gyl (see W092/19759) by
deleting therefrom the antibody gene by means of the digestion
~ with EcoRI and'SmaI, and then ligating it to EcoRI-NotI-BaﬁHI
Adaptor (Takara Shuzo). |
For preparin'g a plasmid for the expression in a CHO cell,
the plasmid MBC1HcCDNA/pUC1l9 was digested with EcoRI and BamHI
to obtain a DNA coding for the chimeric'antibody'H chain, which
was then introduced into expression plasmid pCHO1l which had been

digested with EcoRI and BamHI. The expression plasmid'for the

chimeric antibody thus obtained was designated
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constructed usi.ng DHFR- AE-rvH PML-f (see W)92/19759) by deleting therefrom
t he anti body gene by neans of the digestion with EcoRl and Smal, and then
ligating it to EcoRI-Notl-BanmH Adaptor (Takara Shuzo). (2) Construction of
human L chain C region (i) Preparation of cloning vector To construct pUCL9

Xfiﬁi or vas. BGEAERIRALRRE: 7, HELL, 885%%}8&%% ek PR E%aei errll
I ,

T v orr, 100 SRR 20 SBTRD' PR AR Yk -l s uPo 2k oo PP ot

The resul t agh1 gt 9RS LB & Kot %L&tﬂo%yfvaénexw Ak Wel Brangnghsendn

chl orof ormand then was subjected to ethanol precipitation to collect the

DNA of integesh- EJORT AN ST C AP &ih W@;%art@.%@t ed t8B DOoRELNGETOBaRHT
reaction solution conprising 50 mM Tri s- HO (p .5), 10 M Md [err], 1 nM

DTT, 100 nﬂmaagkoro(ﬁanynggﬁuaaﬁ 6U of KIenOM/fragnent (A BCO BRL) at room
tenperature for 20 nin. to thereby render the ends of the DNA blunt. This
reacti on m XRur ecovest eudt e eslf Vitram e ncha andC ché@iot or m and t hen

subj ected to ethanol precipitation to collect the vector DNA. The vector
DNA t hus colipctexep@msatiactetl ¢lording eve¢tonf a reaction solution
conprising 50 MM Tris-HA (pH 7.6), IOM MgC [err], 1 nM ATP, 1 nM DTT, 5%
(v/v) pol yet hyl enBogtonstrgobOpEAdd0vEctosf cortaininggbbe @n8CCLBRhpint
16[err]C for 2 hours to cause self-legation of the vector DNA: 5 [err]l of
the reacti of 284N oa HindBdkedteodedetpepYtlIvestos was prepamesi-ni Fyo
competent cells of E. coli strain JMO9 (SNI ppon Gene) and the resultant
sol uti on 69Mg of pUC1Y vector was digested in 20 pl of’a reaction solution
comprising 20 mM Tris-HCl (pH 8.5), 10 mM MgCl,, 1 mM DTT, 100
mM KCl, 8 U of HindIII (Takara Shuzo) at 37°C for 1 hour. The
resultant digestion mixture solution was extracted with phenol
and chloroform and then was subjected to ethanol pr_ecipitation .
to collect the DNA of interest.
The DNA thus collected was reacted in 50 ul of a reaction
solution comprising 50 mM Tris-HCl (pH 7.5), 10 mM MgCl,, 1 oM
DTT, 100 mM NaCl, 0.5 mM dNTP and 6U of Klenow'fragment (GIBCO
BRL) at room temperature for 20 min. to thereby render the ends
of the DNA blunt. This reaction mixture was extracted with
phenol and chloroform and then subjected.to ethanol
precipitation to collect ‘the vector DNA.
The vector DNA thus collected was reacted in 10 pl of a
reaction solution cbmprisihg 50 mM Tris-HC1l (pH 7.6), 10 mM MgC1l,,
1 mM ATP, 1 mM DTT, 5% (v/v) polyethylene glycol-8000 and 0.5

U of T4 DNA ligase (GIBCO BRL) at 16°C for 2 hours to cause

self-legation of the vector DNA. 5 pul of the reaction solution

was added to 100 pl of a solution containing competent cells

‘of E. coli strain JM109 (Nippon Gene) and the resultant solution
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was allowed to stand on ice for 30 mn., at 42[err]C for 1 mn. and further
onice for 1 mn. 500 mM of SOC culture nmediumwas added to the reaction
solution, and then incubated at 37[err]C for 1 hour. The resultant solution
was plated on a 2xYT agar nedium (containing 50 [err]g/ M of anmpicillin)

whi ch had b | i i th _X-.gal d lPT N Vb I
Gloning: A TADAHUNS Fhibare Sarroder do b s B d 2Ry tarbpr and
Labor at 8 t d 7 Nj b
obt ai i g ot VYIEF SomaRe. 21 FF8 C R £ oot LR bhis Bllcs dadedn

cont ai ni ng 50 Ry ELALE: o s L 44 | LAAERIZ AL QPR Ohte e oMb, el

fraction of the culture medium was purifred a asm usi ng asmd

Mni Kit (GAGEN) G o] i ' rygt k O vAC LG hhe Kit.
The. puri f1 el pl aere B ane o Bocran hrT o oa PR ATt Traler e 2

confirmed t @céﬁy&ﬁiw gb/ﬁlht@f SRlARdian AS wHeEhaA Sk erPiEh 91 Al @rﬁ%ﬁ I

(i1) Construction of oding for "human L chain X chain C region
human anti bgdyal HARITPTS ohaits GUEHON R BARKIVMAIHG : NBVEaISG rd €85 .

four isotypes including Mg+Ke+Oz-, Mg-Ke-Oz-, Mg-Ke-Oz+and Mcg-Ke+Qz (P.
Dari avach, Minadl, Samisroddat let Atad. C&bd .SpiSAhg B4 rbd@7BaBOr8totP8Fgess The
search was made for a human antibody.L chain X chain C regi on honol ogous to
the #23-57-1989) 1 amdiszhdn chditurest et 3AdCnoCersigbh, belsevelby dbisa EMBhgdat a
base. As aresult, it was found that the isotype Mg+Ke+Oz- (Accession No.
X57819) (P.aDaramsfermart.al., Proc. Natl. Acad. Sci. USA, 84, 9074-9078,
1987) of the human antibody L chain [err] chain exhibited the highest
honol ogy with th T@?ms%)zn@%ugg gultured on a 2XYT medium containing
50 pg/ml of ampicilliri at 37°C overnight. Fromthe cell fraction
of the culture medium, was purified a plasmid DNA using Plasmid
Mini Kit (QIAGEN) in accordance with an instruction included
inthe kit. The purified plasmid was digested with HindIII. The
plasmid which was confirmed to have a HindIII site-deletion was
designated- "pUC19 AHindIII".
(ii) Construction of DNA coding for human L chain A chain C
region - .
The human antibody L chain A chain C region has been known
to have at least four isotypes including Mcg'Ke'0z™, McgKe™0z",
McgKe 0z’ and Mcg™Ke'0z™ (P. Dariavach, et al., Proc. Natl. Acad.
Sci. USA,'84, 8074-9078, 1987). The search was made for a human
antibody L chain_ A chain C region homologous to the #23-57-
137-1 mouse L chain A chain C region based on the EMBL data base.
As a result, it was found that the isotype Mcg*Ke'Oz™ (Accession
No. X57819) (P. Dariavach, et al., Proc. Natl.' Acad. Sci. USA,
84, 9074-9078, 1987) of the human antibody L chain A chain

exhibiteo_l the highest homology with the #23-57-137-1 mouse L

, chaih A chain C region and showed 64.4% homology in terms of
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chain [err] chain C region and showed 64. 4% honol ogy in terns of 70 .

am no acid sequence and 73. 4% honol ogy in terns of DNA sequence. Then, the
construction of the DNA coding for the human antibody L chain [err] chain C
regi on was conducted by a PCR nethod. Each of the follow ng prinmers used

oyt hesi zod bt SR e e 14 R B e O P Fiencs

having a sense DMAGLAUGRE & HANRA GEQHP M i N G AMRS Humldd | D

NO 14) both having an antisense DNA sequence, each priner containing a

conpl enent . c - 3023 ; i ; 0 . I
pr irrpmer S HL%OE%S‘%%% %h?\é)n Zhlgégéﬁgc Hl_bg\}g-}{g %%EQE?%%Q%%YEE?)%R ?%g{qd&gnce
conpl ement afakH & RehdridEl s ilATE s HleBdvad eSpRtdsi8lad WithE@gai n

the EcoRI-, HindlIl- and Blnl-recognition sequences and the

EcoRI - r eCOpNA/RNR S¢fitinaee zeteABELY | Vaihe priméhe dintHesRGRA waeéiHIAMEIhe
HLAMB1- HLAMB2 and HLAMB3- HLAMB4 reactions were conducted. After the

reacti ons WSED dbmCet @d) bdnd HDAMBRe(SEGUD ad:s 131 potth Xealvimd e essatseot her
i n equival ent quantities, and then assenbled in the second PCR reaction. To
the resul t ONA rseaptentte andr ELAMBEd (FE@ BX NG ndl2)princle HEAMBAVMBIEQ KD BOXVBR.
This reaction m xture was subjected to the third PCR reaction for '
anmpl i fyi ng ¥ebpthhawing an prk i semns eriid sequensss SRTePEdngd raisiimy
TaKaRa Ex Taq (Takara Shuzo) in accordance with the procedure b%/ t he
manuf act ur & Complementiaryt sparereay A -2RakP &é’eélellggh[%? the Bethiands- a

react | on sol utl on, OBl Sina S ROl Sl (VB n8: %1 LS YAl ey d SV
ID NO: 16) have a sequence complementary to the primers HLAMB1
and HLAMB{4, respectively,_ and contain the EcoRI~-, HindIII- and
BlnI-recognition sequences and the EcoRI-recognition sequence,
respectively. 1In the first PCR réaction, the HLAMB1-HLAMB2 and
HLAMB3-HLAMB4 reactions were conducted. After the reactions
were completed, both ¢f the resultants were mixed wi'th-each other
in equivalent quantities, and then assembled in the second PCR
reaction. To the resultant_ reactant, were added the. external
primers HLAMBS and HLAMBR. This reaction mixture was subﬁ ected
to the third PCR reaction for amplifying the full length DNA.
The PCR reactions were conducted using TaKaRa Ex Taq
(Takara Shuzo) in accordahce with the procedure by the
manufacturer.. In the first PCR reaction, was used 100 pl of
either a reaction solution ,compfising 5 pmoles of HLAMB1, 0.5
pmole,of'HLAMBZ and 50U of-TaKaRa‘Ex Taq (Takara Shuzo) or a
reaction solution comprising 0.5 pmole of HLAMB3,' 5 pfhdles of
HLAMB4 and 5U of TaKaRa Ex Tag (Takara Shuzo), over which 50
- .ul. of minéral‘ 0il was layered, and five cycles of the PCR reaction

was conducted usir_lg a. temperature cycle program of 94°C for 1
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reaction solution conprising 0.5 pnole of HLAMB3, 5 pnoles of HLAMB4 and 5U
of TaKaRa Ex Taq (Takara Shuzo), over which 50 [err]l of mneral oil was

| ayered, and five cycles of the PCR reaction was conducted using a
tenperature cycle programof 94C for 1 71 mn., 60[err]C for 1 mn. and
12[err]Cfor,1 mp. .Ln_the second PCR.reaction, was used m xture of 50
[err]1 of er%rﬁ'bfg?h‘lé FehctiBhts o Bl %sé Eo LuRten 5 [%F?]ie%‘?n%% al

Cemporat L?Z%%%%gﬁfo%?%ﬁ?%% it %m&ﬁf",%tfég?sﬁ’?ﬁécﬁfé?:‘ﬁé%‘c’%ffgéﬂ% "
72 C ' I 1 k] 21 L.00; | t]
mgi[jﬁrg”s,o on? Baftfoe: QY hiEh STRT SFATREAE ST veBEEAYEFed il CBrLE

| . i . .
Cemper ot ur o RyHT e D ogrant o St SrITE Yot ToRRceoRoper Ty o areerairend

72[err] C f ogyd18iprodiein YA Jaezgmrent 10R1 A1 Nego by £dwe 1t Riikd BER veaet kgp was

subj ected to el'ectrophoresis using 3% 1| ow nelting agarose gel (NuSieve GIG

Agarose, FMCmirandIaaiHeeheddawcR peaictied, ffenreletden s61wgi NGB! |
Kit (BIOLO1) in accordance with the procedure included in the kit. The DNA

fragment thsg mlasned sash difjehbesktardll petimer sORLAMBS arid HLAMBRUK& 08
conprising 50 nM Tris-HO (pH 7.5), 10 MM M [err], 1 nM DTT, 100 nM Nadl
and 8U of Esddked(WakanseShuany thiBtyecytlefoofltheuPCRTheadktdgont was
solution was extracted with phenol and chloroform and then precipitated
wi th et hanotonducheddalsinghvatempasabipe dyel@mrograncolf| 2¢tefamd migsol ved
in 8 [err]IGggcafgglgt&gg;cgggr%nggfég E“%IL[S-HG (pH 7.4) and 1 nmM
The DNA fragment obtained by the third PCR reaction was
subjected to electrophoresis using:3% low melting agarose gel
(NuSieve GTG Agarose, FMC), and collected and purified from the
gel using GENECLEAN II Kit (BIQIOi) in accordanée with the
procedure included in the kit. |
The DNA fragment thus obtained was digested ih'ZO ul of
a reaction solution comprising 50 mM Tris-HCl (pH 7.5), 10 mM
MgCl,, 1 mM DTT, 100 mM NaCl and 8U of EcoRI (Takara Shuzo) at
37°C for 1 hour. The digestion solution was extracted with
phenol and chloroform aﬁd then precipitated with ethanol to
thereby obtain the DNA. The DNA was collected and dissolved in
8 ul of a solution COﬁprising 10 mM Tris~HCl (pH 7.4) and 1 mM
EDTA.
0.8 pg of the plasmid pUClé AHindIII was digested with
EcoRI .in the same manner as mentioned above. The digestion
solution was extracted with_phenol and chléroform, followed by
ethaﬁol precipitation, ébtaining a digested plasmid pUC19
AHindIII. The digested plasmid thus obtained was reacted in 50

Ml of a reaction solution comprising 50 mM Tris-~-HCl (pH 9.0),
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EDTA. 0.8 [err]g of the plasmid pUC19 AHindl 1l was digested with EcoRl in
t he sane manner as nentioned above. The digestion solution was extracted
wi th phenol and chloroform followed by ethanol precipitation, obtaining a

di gest ed plasn1d pUC19 AHi ndl'll.  The digested plasmd thus obtained was
reacted in 50 | of a reactlon sol ution conprising 50 mM Tris-HCl1L (pH
00y 72 | 1 Fo (T ne RUSRBa5ATS RAL a6t t &7 XoltRkers: Shakal o

SR ng%{f“]’?h%%i@t 3R <58, OEBRORRESL I ALS, b, BI3RENG, oG
eh or of or m gxbr ALl pReADY & AADYL AAST PLESLL 08! 9, S0 Al fhdic, DA, The, ONA

t hus obt ai né |sso I on

Tris-HA (p dd@}%ﬂf&rmg&t% Jrﬁ{ d:| Qx[tht g‘i[e%‘\%ﬁtt%%g%thtBDﬁgﬁhfﬂn

pUCLY [err] us prepared was m xe

obt ai ned bytEQeDﬁROVGrrE@%M“@%{% &ﬁ?é Qad Odiégéi\?e(flolr'?af@ @1 heF Ysing
DNA Ligation Kit Ver.2 (Takara Shuzo e resul t ant m d was

i ntroduced é@l@tﬁoﬁoﬁﬁﬁﬁﬁﬂklﬁ§|hOORMETrEQLHClJWEﬁgﬂ.Hg baaM amhr @pehor mant .
The transformant was cultured overnight in 2 m  of xYT medi um cont ai ni ng

50 [err]g/m of a@ﬁéc& | b8 theoanbherestéd éﬂ&sﬂhas?hélgﬁﬁﬂﬂﬂatiIeghﬂ§'ng
Q Aprep Spin Plasmd Kit (QAGEN). Wth respect to the plasm d descri bed

above, the prepadeBNWaramigedf winhd4opli b shqubNAecobEainddt Bynthation the
DNA sequence, 373A DNA Sequencer (ABlI) and prinmers "ML3 Prinmer M4" and "ML3
Primer RV' &bakermeShizopdwBCR nesorticks to légake, toteach other using DNA
Ligation Kit Ver.2 (Takara Shuzo). The resultant plasmid was
introduced into a competent cell of'E. coli, JM109, to form a
~transformant. The transformant was cultuted.overnight in 2 ml
of a 2x¥T medium containing 50 pg/ml of ampicillin. From the
cell, the plasmid was purified'using QIAptep Spin Plasmid.Kit
(QIAGEN) . |
With respect to the piasmid described above} the cloned
DNA was confirmed on its eequence. For detetmination the DNA
sequence, 373A DNA Sequencer (ABI) and primers fM13 Primer M4"
and "M13 Primer RV" (Takara Shuzo) were used. As a result, it
was found that the cloned DNA had a deleted portion of 12 bp
in length therein. The plasmid containing the DNA was
designated fckl&/pUCle. Then,"fer making up for the pqrtion?
primers, HCLMS (SEQ ID NO: 17) and HCLMR (SEQ ID NO: 18), were
newly synthesized and a correct DNA was reconstructed by a PCR
method. |
The first PCR reaction was conducted, using the plasmid
CAA /pUC19 contalnlng the deleted DNA as a template, and the
primers HLAMBS and HCLMS or prlmers HCLMS and HLAMB4. Each of

- the PCR reaction products was.purified respectively. In the
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was found that the cloned DNA had a deleted portion of 12 bp in length
therein. The plasm d contai ning the DNA was designated "c[err]/pUC19".
Then, for nmaking up for the portion, prinmers, HCLMS (SEQ ID NO 17') and
HCLMR (SEQ ID NO. 18), were newy synthesized and a correct DNA was

{he pi asm GAaEH ﬁFE ﬁgg‘tég%‘gal hea@“%@ﬁ%&%“ggggﬁgllsﬂ&?ﬂ’?%ed £t he
HL H

Peact|on prOGERS G 7 A CETRCPUEReL phihee 1S fhq Rl

ndded oxt erma Lo RBP Y RpARO bR PERR O Al 2GRS ey L R F Y peffen e ©

reaction fqganplifying the full length DNA. In the first PCR reaction, 100
[err]| of a reaction solutions conprising 0.1 [err]g CJerr]/pud9 as a

tenplate, either ﬁptﬁ@fff’s@ﬁ?(ﬁ@%a@tlbhe PI\/B?I o HEAMBR-B6h HPIVR iin $0
pnol es of each of the prlners HCLMS and and 5U of TaKaRa Ex Taq

(Takara Shuzgi,mesi 1 UeEAPpOD1 50ad %r kg2 e, 81 Bhe! bo Yol ay Yed.

and thirty cycles of the reaction was conducted using a t enperat.ure
cycle of 94£iH |4F fuHe Jpriners HIAMBY GridHCLMR or &0 phit{leys |oE fedchl o n.

The PCR products, HLAMBS- HCLMR (236 bp) and HCLMS- HLAVB4 (147 bp), were
subj ect ed tithee|pemitrenysh ¢iCEMSs amsi HEANSH |, oandebUi of) PafaRes Exdad o Tzt e
the DNA fragnment. The DNA fragnent was then collected and purified fromthe
gel using GENEQUEANRS luséd, over which 50 pul of mineral oil was layered,
and thirty cycles of_the_PCR.reaction was conducted using a
temperature cycle of 94°C for 1 min., 60°C for 1 min. and 72°C
for 1 min. - | '
The PCR.products,'HLAMBS-HCLMR.(236 bp) and HCLMS-HLAMB4
(147 bp) , were subjected to elecﬁtrobhorésis using 3%_1ow melting
agarose gel to isolaté the DNA fragmént. The DNA fragment was
then collected and purified from the gel using GENECLEAN II Kit
(BIO101). 1In the second PCR reaction, 20 pl of a reaction
solution comprising 40 ng of the purified DNA fragments and 10
of TaKaRa Ex Taq (Takara Shuzo) were used, over which 25 ul of
mineral 6il.was layered, and five cycles of é ﬁemperature cycle
of 94°C for 1 min., 60°C for 1 min..ahd 72°C for 1 min. was
executed.
Ih the third PCR reaction, 100 pl'of a reaction solution
comprising 2 pul of the reaction solution obtained by the éecond
PCR reaction; 50 pmoigs of each of external primets HLAMBS and
HLAMB4 and 50U of TaKaRa Ex Taq (Takara Shuzo) were used, over
which 50 yl of mineral oil was layered;.and thirty cycles of

the PCR reaction was conducted using a temperature Cy'cle of 94°C

for 1min., 60°C for 1 min. and 72°C for 1 min., thereby obtaining
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(BIOL01). In the second PCR reaction, 20 [err]l of a reaction solution
conprising 40 ng of the purified DNA fragnments and 1U of TaKaRa Ex Taq
(Takara Shuzo) were used, over which 25 [err]l of mneral oil was |ayered,
and five cycles of a tenperature cycle of 94[err]C for 1 mn., 60[err]C for
1 mn. and 72[err]C for 1 executed. In the third PCR reaction,

100 [err]| BfDNAR 5 Qg #7#38@??%?99“@1'[@ FER g?o‘i‘lh‘ét)reaéftheoPNA

e er o HARBSSTRECLEARBEISIRE S0 0O PRRAREORROFRG O TARERS i PedEihgsen
POR renct 1 oRURGECEbRE TG E B Tetas S thEn PR K aBendl] TREGEL oY FRfE Bl e
DA 1 agnErronghssyds ot TRebed ah ai sl Ratn OERRELBACIALNS ront

was subj ect grh@pghect rophoresis using 3% 1 ow nelting agarose gel to
isolate the DNA Pragnent. The resul tant DNA fragnent was coll ected and
purified using CEARGLEANKIds 0B1RQ10r vk BNRURE b 1kt Aindd &
fragment thus obt§$ned was dfl ges_tqetg wi th EcoRl, %%et%en subcl gngﬁntagl\lg
pl asm d pUC#9géakited! WhtwhEebRrlIadahdenheheaubdloned BABo Zhplaemubt pot19

plasmi d was introduced into a conpetent cell of E coli, JMO09, to forma
t ransf or manAHiRAE I WSS HERDbelhUSr §4 €8a et WVBAPC UM i¢l e uIMRInt Bhhshid2
of a 2xYT nmedium containing 50 [err]g/m of anpicillin.- Fromthe cell

fraction, twWespinbtnodueed inko fa edmpetrptQépl axf Epi coPLasMID K ttq CoABEN) .
'a transformant. The transformant thus prepared was cultured '
overnight in 2 ml of a 2xYT médium containing 50 pg/ml of
ampicillin. From the cell fraction, the plasmid was purified
using QIAprep Spin Plasmid Kit (QIAGEN).

The DNA sequence of the plasmid thus obtained was confirmed
bf using M13 Primer M4 and M13 Primer RV (Takara_Sﬁuzo) and
determined 373A DNA.Sequencer (ABI). The plasmid confirmed to
havethecorrectDNAsequencewithoutanydeletionwésdeéignated
"cx/puc194. |
(iii) Construction of DNA coding for human L chain, x chain C
region | |

A DNA fragment coding for the L chain x.chain C'région
was cloned fromplasmid HEF-PM1k-gk (W092/19759) by a PCRmethod.
The forward primer HKAPS (SEQ ID NO: 19) was designed S0 as to |
contain the EcoRI- and HindIII and BlnI-recognition sequences
and the backwa;d primer HKAPA (SEQ ID NO: 20) was designed so
as to contain the EcoRIfrecognition sequence, and both of them
were synthesized using 394 DNA/RNA Synthesizer (ABI) .

A PCR reaction waé conducted using 100 pul of a reaction

solution comprising 0.1 ug of plasmid HEF-PM1k~gk as a template,
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The DNA sequence of the plasmd thus obtained was confirnmed by using M3
Primer MA and ML3 Prinmer RV (Takara Shuzo) and determ ned 373A DNA
Sequencer (ABI). The plasm d confirmed to have the correct DNA sequence
wi t hout ‘any del etion was designated "Clerr]/pUC191". (iii) Construction of

DNA codi ng f LA | & . |
for the [ chy RRSTES berHaLR of CoHmEbE kel S hrladd SR ToRRAD
(VW092/ 19759k by @ (PeRaR NS, z e oL aEWAT IS b fR o ARS8 1l 175 33 ykPedias -

designed so as to contain the EcoRl - and H ndl 11 and Bl nl-recognition

sequences amthitdts YRR & PRiHEPORKARA SRR WA NSondlcters wiasigned so as

to contain the EcCoRI-recognition sequence, and both of them were

synt hesi zed tigmipag a3d DNKCRNAC By ot Pesfaerl mARl.),. 60°BCRof enaiiroN ams 72°C
conducted using 100 [err]l of a reaction solution conprising 0. 1 [err]g of
pl asm d HEF-feM kngln .gsthetrebpl it ining a BNA fralgaentf o €880 bp i iLeeigt hEHKAPS
and HKAPA and 5U of TaKaRa Ex Taq (Takara Shuzo), over which 50 [err]| of

m neral oil|l Thes DNayéredmethi vay tyclatedfby hel AR apdante sois wessl nop r3du diced
using a tenperature cycle of 94[err]C for 1 mn., 60[err]C for 1 mn. and
72[ err] C f omel tiiing ag2hesebynsbtheniced lecigd and predf ied 35N GENEOLEAN h.
The DNA fragnment was isol ated by el ectrophoresis using 3% | ow nelting
agarose, andlt Kdit dBLCAXEd and purified using GENECLEAN Il Kit (BIO101).

The -BNA fragnent thus _obtai ned was digested with EcoRl, and then cloned_into
pl asmi d pUC%g AH FGE] Pl\%h%é:ﬁlgﬁlgaltbéghx% o&otalned was digested w1t% EcoRI

and then cloned into plasmid pUC19 AHindIII which had been

treated with BAP. The resultant plasmid was introduced into a
competent cell of E. coli, JM109, to obtain é transformant. The
transformant thus obtained was culturéd overnight in 2 ml of
2xYT medium containing 50 pg/ml of ampicillin. From the cell
fraction, the plasmid was purified using QIAprep Spin Plasmid
Kit (QIAGEN). o
The purified plasmid DNA was sequenced using M13 Prime-r
M4 and M13 Primer RV (Takara Shuzo) by means of 37.3A DNA Sequencer
(ABI). The plasmid which was confirmed to have a correct base
sequence was designated "Cxk/pUC19".
(3) Construction of chimeric antibody L chain expression
vector B |
Chimeric #23-57-137-1 antibody L chaih expression vector
was constructed. The DNA coding for #23-57-137-1 L chain V
' region was ligated to the HindIIi and BlnI sites, present just
front of the human antibody C region, of each of the plasmid
CA/pUC19 and Cx/pUC19, thereby obtaining pUC19 vectors each
containing DNA coding for the chimeric¢c #23-57-137-1 antibody

L chain V region and L chain A or k chain C region. Each of
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treated with BAP. The resultant plasm d was introduced into a conpetent

cell of E. coli, JML09, to obtain a transformant. The transformant thus
obtai ned was cultured overnight in 2 mM of 2xYT medi um contai ni ng 50
[err]g/m of anpicillin. Fromthe cell fraction, the plasm d was purified

usi ng Q Apr SQ':E Rlas{p ' @) The. i fied ﬁ) VIBS:
sequenced ug‘:?lr?g ]lgraa;sr{r?esl%hgoaé]sd- v@%%elnnerbﬁ'%gﬂ(él%ﬁg%@ ?‘ﬂgzo El!Skﬁemeansse of
373A DNA Seqygn (ARy ﬁn? P q gﬂpf' r X

correct base seg%feAnce V\;/ar}sg esrgtﬁlaétaggll'ia ercf]h? p%lQ . "(3 r{ngatl{r%\éﬁ%nl)%
chineric antjhodhde I S0 a8 Uk oW dREd S, #23-57-137-1 anti body
L chain expression vector was constructed. The DNA codi ng for #23-57-137-1

L chain V region wase bigatedihg fidre#bidndhli3and Bholbsiyas chBh8Seted st
front of the human anti body C region, of each of the plasmd ([err]/pUCl9

and ( err]/ mdsl %1 driery enond pllaismicg MBOTL2 4v &gt ar CRambthodl aiTha philvers
coding for the chineric #23-57-137-1 antibody L chain V region and L chain
[err] or [emdre haidividuwgilon.sadiesfzed usindne3 94 shiia ARNA Vet tdiess iasrt hen
digested with EcoRI to excise the DNA coding for the chineric antibody L
chai n"and t HAEINA wahes backesed primedEMBEOHIds sismd VERODID Nis BNA ol ng
for #23-57-137-1 antibody L chain V reﬂ' on was cloned fromplasm d MBCLL24
by a PCR metdesthgrgtd tor cABEsined dlinddh M HiREIIN L iRmEsipenasppg 8dpzak
DNA/ RNA Synt hesi zer (ABI). The backward primer MBCCHL1 used (SEQ ID NO 21)
was - sequence (Kozak, M. et al., J. Mol. Biol. 196, 947-950, 1987)

and the forward primer MBCCHL3 (SEQ ID NO: 22) was designed to,'

contain BglII- and RcoRI-recognition sequences. '

The PCR reaction was COnductéa using 100 pl of a réaction

_solution comprising 10 mM Tris-HC1 (pH 8.3), 50 mM KC1, 1.5 mM

MgCl,, 0.2 mM dNTP, 0.1 ug MBC1L24, 50 pmoles of each of primers

MBCCHL1 and MBCCHL3 as primers and 1 ul of AmpliTaq (PERKIN ELMER),

over which 50 pl of mineral oil was layerec_i.' Thirty cycles of

the PCR reaction was conducted using a temperature cycle of 94°C

for 45 sec., 60°.C for 45 sec. and 72°C for 2 min.

The DNA fragment of 444 bp was electrophoresed using 3%

low melting agarose gel, and collected and purified using

- GENECLEAN Kit (BIO101l). The purified DNA fragment was dissolved

in 20 ul of a solution containing 10 mM Tris-HCl1l (pH 7.4) 'and

1 mM EDTA. One pl of the PCR product was digested in 20 pl of

a reaction solution comprising 10 mM Tris-HCl (pH 7.5), 10 mM

MgClz, 1 mM DTT, 50 mM NaCl, 8U of HindIII (Takara Shuzo) and

8U of EcoRI (Takara Shuzo) at 37°C for 1 hour. The digestion

solution was extracted with phenol and chloroform, followed by

ethanol precipitation to collect the DNA as precipitates. The

DNA thus obtained was dissolved in 8 pl of a solution comprising
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designed to contain a Hindlll-recognition sequence and a Kozak sequence
(Kozak, M et al., J. M. Biol. 196, 947-950, 1987) and the forward primer
MBCCHL3 (SEQ ID NO 22) was designed to contain Bglll- and

RcoRI -recogni-ti on sequences. The PCR reaction was conducted using 100

kot 1.5 mi ot SEEsSREE "% IRR, =Bt B B 50 50 pmoi es of each
of B mer's VBOCH. g MBS 28081 521 A1 ek ch ALpAfpF TRAECBRRKI N

ELVMER), over whic neral ol s layered Irty cycles of
the PCR reagpi ﬂ@e%&%ﬁ%ﬁﬁbﬂﬁlénb@%é@éUr@n&%ﬁﬂéﬁ ek 942l Gikar 45

sec., 60[err]C for 45 sec. and 72[err]C for m n. DNA fragnment of 444
bp was e'erhéﬁBQraﬁadcﬁibﬁaf%%h|OWbE&bhbagb@gétﬂﬁﬂoge reeigicakliost @d and
purified using GENECLEAN Kit (BIOL01). The purified fragnent was

di ssol ved i Bo2@efer the @igésseduplasmid@nt ahd nesk) vt vias- Hekatpd with and

1 mM EDTA. One [err]l of the PCR product was digested in 20 [err]1 of a
reacti on soBAPi ph. eo)ar allkglifenphdsplsatise ((EH ¢ol),C1D; Mdky@ fruep) 11 niv
DTT, 50 mM NaCl, 8U of HindlIl (Takara Shuzo) and 8U of EcoRl (Takara
Shuzo) at 3&phdr thénf extraikted wilth phegestli andschlorofowas dExtllaseddby th
phenol and chloroform followed by ethanol precipitation to collect the DNA
as precipi tetbgnoihéramptlha?,lgm arhenehrsoltatn| thel ONA.8 [her Fespitant

sol ution conprisin 10 mM Tri s- HG ﬁH74 and 1 nmM EDTA. One [err]g
of plasm d PYEMR é-sépéé’?ﬁe’ep WOt PP ubAanEe I isinché OFRhErAEnHEL as

ment i oned agove nd t
et hanol pre PBI?& Poﬁ

One ul of the BAP treated plasmid pUCl9 was mixed with
4 ul of the above-mentioned PCR product to ligate each other.
using DNA Ligation Kit Ver. 2 (Takara Shuzo). The resultant
plasmid was introduced into a competent cell of E. coli, JM109
(Nippon Gene), in the same manner as described above to form
a transformant. The transformént was inoculated overnight on
a 2xYT agar medium containing 50 pug/ml of ampicillin at 37°C.
The resultant transformant wés then cultured overnight in 2 ml
of a 2xYT medium containing 50 pg/ml of ampiéillin at 37°C. From
the cell fraction, the plasmid was purified using QIAprep Spin
.Plasmid Kit (QIAGEN). After determining the DNA sequencé, the
plasmid confirming to have a correct DNA sequence was designated
"CHL/pUC19". |

One ug of éach of plasmids Cl/pUClQ and CK/pUC19 was
respectively digested in 20 pl of a reaction solution comprising
20 mM Tris-HCL (pH 8.5), 10 mM MgCl,, 1 mM DTT, 100 mM KC1, 8U
of HindIII (Takara Shuzo) and 2U of BlnI (Takara Sﬁuzo) at 37°C
for 1 hour. The digestion solution was extracted with phenol

and chloroform, followed by ethanol precipitation, thereby
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collect the digested plasmd. The resultant was treated with BAP [i.e., an
al kal i ne phosphatase (E. coli C75; Takara Shuzo)] and then extracted with
phenol and chloroform followed by ethanol precipitation, thereby obtain
the DNA. The resultant DNA was dissolved in 10 [err]l of a solution

[Toated pi aSEE POEE A Bhe YR et SRRt v A il ok i
e r esul { afiog] Zan%aﬁ%e&ts'% AR A SYAl Al eiloncForlp H Toer)

JMLO9 (NI ppgyy, %?EHS)uol f@%l&@””th%eggi‘éE\h'EeGaﬁl?ﬂL"sf‘s&l%écP&H‘ 430 1

t ransf or mant. e tra nt was | nocul ated overnight on a 2xYT aga

medi um cont @fn!ango?l@ti?gﬁrﬁox%r?éﬂ}i&'ﬂd ol @hé”zfi@ir;ﬁi 7the éﬁ&uitnﬁ@tEDTA
transformant was then cultured overnight in 2 a 2xYT medi um

contai ning 50 pg/mi g‘hft pPbE theNpasmidlenrtguctoomide cdaidagtd ona the
plasmd was purified using Q Aprep Spin Plasmd Kit (Q AGEN). After

det er m ni ng doldd ng\NA o3 S5 - 1318 IplIassRali re onfrgdiiony was Rbikestadbred DNA
sequence 'was. desi gnated "CHL/ pUC19". One [err]g of each of plasmds

C err]/ pUClYiaadd I end] B ICli% the saspmahneel s diegesiicaced abdbel.erThe DNA a
reacti on solution conprising 20 "M Tris-HO (pH 8.5), 10 MM Myd [err], 1 nM
DTT, 100 nmvfka@igmesit off #DAdY Iin Takgth Bhusodbbained wis Bllectrhphoressitlzo)
at 37[err]C for 1 hour. The digestion solution was extracted wi th phenol

and chl or of svind k| nwemedy iaghagerope asilpredttihan cehdesHpdrand pugitfdiad ng

a DNA. The DNA was treated with BAP_at 37[err]C for 30
using GENECLEAN II Klt (BI0101l) from the gel. The DNA fragment

was dissolved in 10 pl of a solution comprising 10 mM Tris-
~HC1 (pH 7.4) and 1 mM EDTA. _

Four pl of the L chain V region DNA was subcloned into
1 pul of each of the BAP-treated plasmids CA/pUC19 or'Clc/pUC19,
and then introduced into a competeht cell of E. coli, JM109,
to forma transfortﬁant . The transformaﬁt was cultured overnight
in 3 ml of a 2xXYT medium conﬁaining 50 ug/ml o_f ampicillin. From
the cell fraction, the plasmid was isolated and purified using
QIAprep Spin Plasmid Kit (QIAGEN). The plasmids thus prepared -
were designated "MBC1L({A)/pUC1l9" and "MBClL(K)/pUC19",.
respéctively. |

Each of plasmids MBC1lL(A)/pUC1l9 and MBC1L (k) /pUCl9 was
digested with EcoRI and then subjected to eléctropho:esis using
3% low melting agarosé .gel. A DNA fragment of 743 bp in length
was isolated and purified from the gel using GENECLEANII Kit
(BIOlOlS and dissolved in 10'ul_o_f' a soluti'on‘ comprising 10 mM'
Tris-HCl (pH.7.4) and 1 mM EDTA. |

An amount of 2.7 ug of ekpression vector, plasmid

HEF-PM1lk-gk, was digested with EcoRI and then extracted with
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mn. and then extracted with phenol and chloroform followed by ethanol
precipitation. The resultant was dissolved in 10 [err]l of a solution
conprising 10 nM Tris-HCL (pH 7.4) and 1 nM EDTA. Ei ght pg of the plasmd
CHL/ pUC19 whi ch contained a DNA coding for #23-57-137-1 cha| n V region

was di gesteguhth Bhadkh c30doB gg;ﬁatlhu%d 0P RANCY B3 ouRRLLaned above.

The DNA fra prIrn us o \Ras Pl ec rop oreded

3% | ' | f
GENECLEAN | [ PREEPYRTRESES 8 OBlipoPtaghll CORPDRA BRdgmilit Wt cupildd, |
10 [err]l ofjgnsghBtli QRACOABAI 8LBYet@elM&r biecHQ&pﬁB'ﬁegiﬂ) u@&‘ﬁgl IMEQTA

Four [err]l of the [ chain V regi on DNA was subcl oned into [err]l of each

of the BAP-heegifd Bbjaspsdsgeler rifa@ie Qjelq%”dbfﬁplﬁ@%\%me%&d otfh%'561 bp

i ntroduced into a conpetent cell of E. col1l, JMLO9, to forma transfornmant.

The transf oi AENEnyEts walg § sotdtededrd ghkriified ﬂhe@éfﬁoxamﬁmjedmﬂcmnuaum ng
50 [err]g/m of anpicillin. Fromthe cell fraction, the plasmd was

i sol ated angipunBioa01ysi NTh&) BRA eprSpnent) wasi diksdl ¢EHAGRNLO uThef a

pl asm ds thus prepared were designated "MBCl L([err])/pUC19" and "MBCLL
([err]) /pUstdutipaspenpirisling EfchmMofrisasitildy pBA. 4() [ end) I/ pMCED TR

MBCl L([err])/ pUC1l9 was digested with EcoRI and then subjected to

el ectrophoresi s uShagHE® vewtasl thug ryerssedgwhs KrERibefr wghbnBAB, 228 bp
in length was isolated and purified fromthe gel using GENECLEANI I Kit
(BlO ) and Hisefl ted BAP1breated|HEBF ‘é?%"%ﬁ{lt‘ﬁ?n et vty e lntTiehs- HCI

(pH. 7.4) and 1 mM EDTA. An anount of 2. (I(:)]&eOf expr essi on vector, BI asm
HEF- PM k- gkEceBS &ragneriswpf PromdaMBGHeM R Urpfek&@dr MBCA L1s) /pUCLS,

to ligate to each other. The ligation product was introduced
into a competent cell of E. coli, JM109, to form a transformant.
The transfomant was cultured in 2 ml of a 2xXYT medium cdntaining
-50 ug/ml of ampicillin. From the cell fréctidn, the plasmid was
purified using QIAprep Spin Plasmid Kit (QIAGEN).
The plasmid DNA thus purified was digested in 20 ul of
a j:eaétion solution comprising 20 mM Tris-HCl (pH 8.5), iO mM
MgCl,, 1 mM DTT, 100 mM KC1l, 8U of HindIII (Takara Shuzo) and
2 U of Pvul (Takara Shuzo) at 37°C for 1 hour. 1In this digestion
reaction, it was assumed that if the above-mentioned DNA fragment
was inserted into the vector in the correct'orientation, a
di_gestion fragment of 5104/2195_bp would be obtained, whereas
if the above-mentioned DNA fragment was inserted into the vector
in the reverse orientaﬁf@n, a digestion fragment of 4387/2926
bp would be obtained. Based on this' assumption, the plasmids |
 in which the fragment was inserted in a correct orientation were
designated_"MBClL(A.) /neo” and "MBCLL(x) /neo”, respectively.
(4) Transfection of COS-7 cells | |

The expression plasmids prepared above were each
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phenol and chloroform followed by ethanol precipitation, thereby obtaining
a DNA fragnment. The DNA fragnment was treated with BAP, and then subjected
to el ectrophoresis using 1%l ow nelting agarose gel. Fromthe gel, a DNA
fragnent of 6561 bp in length was isolated and purified therefron1using
GENECLEANIlI Kit. (BI0101) DNA fragnent was _dissolved in 10 [err of
a sol ution €6ﬁﬁ?ﬁ§?ﬁgt£6nﬁﬁﬁ?Fﬁ§ PefngpHOP-4) cgdds1imPESTA. tPhevRERS @ctor

t hus prepared me treated er.r qf .t he BAP—tre ted HEF
vector was FhScARAFERSS F‘B\!:\AF%’Pdé’f OPhétécﬁﬂehdw'lggﬁeﬁPs 3ga pe

vBCI L([err]% 13& VBC, L%%errk% UCl9, to ligate to each other The

| igation pr EE&Y §°i AEPSY 9% N3 conpetent cell of E. coli, JM09, to

forma transtormapt, Thenlians! aLRELtan ! Weelrio? al 0k B2y Ylaedi um

containing 50 [err omthe ¢ raction sm d

was purified, gahEEeQ’éE&ﬁ §pbeFﬁﬁ§§h@nKb% A %Eg#uaﬁﬁﬁdg'asn‘d DNA t hus

purified was |gested I'n a reaction tion conprising 20 mM

(Takars shoaagHend? pPtsYichuidrn GEd ox' Bl Bss plrebpliBtsn, |
this digestigy WgeLt (#/nkd wﬁe%%%ue?dei@eﬁrbﬁowelahqyseuf@@én@@mgué

fragnent was I nserted 1nto thHe vector in the correct orientation,

di gesti on f(BYoEREA Ot oSIH4E 24RSEHPL watdl—dobe:rf&rteapmedmmfrmueaembﬁntalteons
above-nmenti oned DNA fragnent was inserted into the vector in the reverse
orientationinaodCQ@es?icalls agmat ok, 488762026 nip ofival ck bl seispsmsicn Based
on this assunption, the plasmds in which the fragnent was inserted in a
correct or|ehnah|GﬂSméreeaés|@ﬁa@eﬁpsmémeQ[xnrqasenmyinaﬁdconcentratlon

"NBClL([err])/neo", respectively. (4) Transfection of COS-7 cel
x10" cells/ml, 10 ug of each of the plasmid DNAs was added.

The resultant solution was applied with pulses at an
electrostatic capacity of 1,500V and 2 uF to cause
electroporation. After 10 min. of recovery period at room
temperature, the cells were suspended in a DMEM medium containing
2% Ultra Lov} IgG fetal calf serum (GIBCO) and then cultured using
a 10 cm culture dish in a CO, incubator. After culturing for
72 hours, a culture supernatant was collected and centrifuged
to remove cell debris and was provided as a sample for the ELISA
assay.

In this procedure, the purification of the chimeric
antibodies from the culture supernatant of COS-7 cells was
conducted using AffiGel Protein A MAPSII Kit.(Bio Rad) in

~accordance with an instruction included ih kit.
" (5) ELISA assay
(1) Determination of antibody concentration

An ELISA plate for determining antibody concentrafioh was

prepared as follows. Each of the wells of a 96-well plate for

ELISA (Maxisorp, NUNC) was coated with 100 pl'of a soiution

81



The expression plasm ds prepared above were each 80 expressed
transiently using COS-7 cells in order to evaluate the chineric anti body on
its binding with and neutralizing activities against antigen. The transient
expression of the chineric antibody was conducted using a conbi nati on of

ﬁé&“ﬁéoﬁﬁm e LRt (PO TR0 85 AREREbly’ Z’?%@@Fpﬁ%%ﬁ%“%%ﬁ 8 Aig
conbi nat | oS Fr RS GE AL Y& @ﬁgﬁ%&’*‘fnt ; 5'55‘9%?0% SR EatdoRs P i n
whi ch 1
ce:fs/gFS 759F%*rﬁ 1§§%EQﬂ$ﬁgﬁ%pp asn1 oﬁggcggghgabgnbeggéél?%ﬁ:r]
sol uti on Wafﬁmawiéa@tw tlhn@#h?@. Ato qnwhae:&r 0§t 854 Crerddiash [ Yo Q24 (@apv and

2 [err]F to cause electropora iofi. After 10 hin. of recovery period at’room

tenper at ur e1% b ierl Srikaebespe(BEx) j Bray DVMEM mRdiown Gonkan iidadidel tra
Low I gG fetal calf serum (A& BCO and then cul'tured using a 10 cmcultufe

dish in a Glearrjuraaiippiat At &f eHbl 005RY ¢OT1S A Malith @heUbhiheric
supernatant was collected and centrifuged to renove cell debris and was

provi ded asaatthbogiesfbadtbechkl éffrassay. oknthbi pupidiéeduchimelec
purification of the chineric antibodies fromthe culture supernatant -of
CCs- 7 ceIIsamakb@@hdscaEdSUspNQSAfdiEﬂtiénoteAﬁtdrhﬂﬁéﬁbat&mg(ﬁioréaM) in
accordance with an instruction included in kit. (5) ELISA assay
temperature for 1 hour and washing with PBS~Tween20, each well
was added with 100 pl of a solution of alkaline
phosphatase-conjugated goat anti~human IgG antibodies (TAGO).
After incubating at room temperature for 1 hour and washing with
| PBS-Tween20, each well was added with 1 mg/ml of a substrate
-solution ("Sigmal04"™, p-nitrophenylphosphoric acid, SIGMA).
The solution was measured for absorbance at 405'nmlusing
Microplate Reader (Bio Rad). As a standard for this
determination, Hu IgGlA Purified (The Binding Site) was used;
(ii) Determination of antigen binding ability
| ~ An ELISA plate for the determination.of antigen binding
ability was prepared as follows. Each of the wells of a 96-
well plate for ELISA was eoated with 100 ul of a solution
comprising human PTHrP (1-34) (Peptide Research Institute)
prepared in a coating buffer pf a.concentratioh of 1 pug/ml and
then blocked with 200 pl of a dilution buffer. Into each well
ﬁas added, the culture supernatant of the COS-7 cells in which
the chimeric antlbodles had been expressed or the purlfled
chimeric antibodies at stepwise dllutlon.l After incubating at

room temperature and washing with PBS-Tween2(0, each well was

added with 100 pl of a solution of alkaline_phoéphatase—
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(1) Determnation of antibody concentration An ELI SA plate for determ ning
anti body concentration was prepared as follows. Each of the wells of a
96-wel | plate for ELISA (Maxisorp, NUNC) was coated with 100 [err]l of a
solution 81 conprising goat anti-human 1 gG anti body (TAGD prepared in a

Port] 3}; i aranneateRoBReG RRERbBBaNa PP SBF RoHiRS: RTACRICT bREEE M

Tris-HO, 1. , 59 % %

bovi ne. ser uiOBEE RS Bty Sot FohBitac{rdodha RERARno y GEH) BAELELEL DD

super nat ant . gfnt g1 99522 akba Mcuhhchovhe o geLipsenbikodiuashed been
ﬂ go t I

0
expressed or the puritied chineric anti les at stepw se dilution. After

i ncubating qtgy Q‘ILbQ_"Pebahﬁ!i:gobﬁén?{lFHB"SpﬁB@i}&a%Qiiﬁg wirchiafBS- fneen20,
each well was added with 100 [err]l| "of a solution of alkaline

phosphat asesg0it B6alwss aRlsuatld £BuN@RssdHamdé idr0d08snt TAGHy MAEREplate
I ncubating at roomtenperature for 1 hour and washing wth PBS- Tween20,

each wel | vwasadaddedBwot Rad)ng/ M of a substrate solution ("Sigmal 4",

p- ni trophenyl phosphoric acid, SIGW) . The solution was neasured for

absor bance at 405Asna usgswgltM drtoplat EoReddehat Bilve RédmeriAs aatdbaaiyahddf or
this determnation, Hu IgGl[err] Purified (The Binding Site) was used. (ii)
Det er m nat i anbdhdangi gbalbiydrggiabitl htwpann PEHIrEA (3-3de famd ldso had a
determ nation of antigen binding ability was prepared as follows. Each of
the wel | s ofcareet gErucpracecf obhE F R g entikadv 60 region (§1Ga

sol ution conprising human PTH P (1-34% (Peptide Research Institute) ..
H?-. It was also found that there was nodifference in the binding

ability against PTHrP (1-34) between the chimeric antibody in
which the L chain C region has A chain and those in which the
L chain C region has k chain. Therefore, the L chain C region
of the humanized antibody was constructed using the humanized
antibody 1 chain A chain.

(6) Establishment of CHO stab%eﬂ#ransformed cell line

For establishing a sﬁablévf£;ﬁséormant for the chimeric
antibody, the above—mentioned expression plasmid was introduced
into a CHO cell (DXB1l1).

Establishment of a stable fransformant for the chimeric
antibody was conducted using combinations of eXpression
plasmids for CHO cell, MBClHcDNA/pCHOl and MBC1lL(A) /neo or
expression plasmids for CHO cell, MBC1lHcDNA/pCHOl and
MBClL(K)/neo. TheseCombinatioﬁsofpﬂasmidswereindividually
co~-transfected into CHO cells by electroporation using Gene
Pulser (BiSIRad). 'Each of the expression vectors was cleaved
with restriction enzyme Pvul io obtain a lenear DNA. The
resultant DNA was collectea by extraction with phenol and

chloroform and subsequent precipitation with ethanol. The
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prepared in a coating buffer of a concentration of 1 [err]g/m and then
bl ocked with 200 [err]l of a dilution buffer. Into each well was added, the
culture supernatant of the COS-7 cells in which the chimeric antibodi es had
been expressed or the purified chinmeric antibodies at stepw se dilution.

s R T i
conl voated SoaL. AObA:RUITR, | 5.0 Redhgen(TACT, pladly AR RLnagaLy! oom

of a substra ey Sl idn A ‘=19 SpensA R Ebﬁl@%&%h@h@ﬁ@hetﬁhqsaghdps%ggﬁ?e-r

The sol ution was neasured for absorbance at 405 nm7usi ng croplate

(Bio Rad). #)§ sAc6REEhtratlionast figund ddiatls Adle ChhBeFd SuPdAPR% AL Ras
bi nding ability against human PTHrP (1-34) and al so had a correct structure

of the cl ongsoIDe@ aviatH idaadiesVategh ol édt fosdatic ldapwsi ®) F Losodvt had
there was no difference in the binding ability against PTH P (1-34) between

the chinerizsant] badtd 10hinGh .t BE keebeRyCpeedbanabagobfir £ émp8ah fuaa|
those in which the L chain Cregion has [err| chain. Therefore, the L

chai n C regtiva. eletbeoporatedededbsi wody waspendedr iat e IMEM-agmeHE um
humani zed anti body L chain X chain. (6) Establishment of CHO stable
t ransf or med(GEREO] | siepFbementad| wshhny0d SetblecalinstsumadEIBEP) theThe
chimeric antibody, the above-nenti oned_expression plasmd was introduced
into a CHO EespliaxBigyspension was cultured using three 96-well plates
(Falcon) in a CO, incubator. On the day after starting the
cultivation, the medium was replaced by a selective medium [a
MEM-o medium supplemented with 10% fetal calf serum (GIBCO) and
500 mg/ml of GENETICIN (G418Sulfate; GIBCO) without
ribonucleoside or deoxyribonucleoside]. From the culture
medium, cells into which the antibody gene was introduced were
selected. After replacing the selectivelnediunlby'a fresh one,
before and aftgr two weeks of cultivation, the cells were
observed uﬁder a microscope. When a cell growth was observed,
the cells were determined for the amount of antibodies produced
by the above-mentioned ELISA assay. Among the cells, those
which produced a larger amount of antibodies were se;ectively
collected.
The scale up of the cultﬁre of the stable transformant
for the established antibodies was conducted in a roller bottle
_ usiﬁg a MEM mgd_ium supplemented with 2% Ultra Low IgG fétal calf
serum without ribonucleoside or deoxyribonucleoside. ©On day 3.
and day 4 of the cultivation, the culture supernatant was

collected and then filtered using a filter having a pore size

of 0.2 ym (Millipore) to remove cell debris therefrom.
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Est abl i shnent of a stable transformant for the chinmeric antibody was
conduct ed usi ng conbi nati ons. of expression plasmds for CHO cel |,

MBCl HcDNA/ pCHOL and MBCI L([err])/neo or expression plasmds for CHO cell,
VMBC1HcDNA/ pCHOL and MBCLIL ([err]) /neo. These conbinations of plasm ds

wer e Endi vi dual | 60t 3USAE Atk LY HO- el 3o ncel 6L 0POT AL AR N0

Gene Pul ser (Bio expreSS| on vect'ors was Cleave

restricti Ogy%ﬁzﬁ’t@ca\i‘&hrfeot\ﬁ& ﬁéno‘?ﬂ %celf? wrg% ﬂé’ﬁ'&t%s%

col l ected extraction w T OF Of OF T an ubsequent

preci pi t at ppROYW pRoeERAM®Ico1ulle (@%rSe Ell%%ﬁhgo%@%ehgvso@r@&?g@;ﬂ Lwo%

respectively subjected to el ectroporatlon Ten [err]g of each of the

pl asm d DNASI14aS paddgdi hoadeSrddn®é wa t4ehh SHSPLASE DO G RIdEDGiEHce! |
in PBS(-) in a concentration of |Ix10[err]cells/m. The resultant m xture

was appl i edthe purpiisaschimepiel-eatipsddés CweB®astdviddd ladRAMpARE For
[err]F. After 10 mn. of recovery period at roomtenperature, the.

el ect r opor &hed detlelrminarted osi ife mebext riarl iz iMgVier tirditymand BS®) theppl enent ed
with 10%fetal calf serum (A BCO. The resultant suspension was cul tured
usi ng t hr eexagineltliopl atfee f{fHaacynen hypeCdadragmiinouisktloani@alishe The
after starting the cultivation, the nediumwas replaced by a sel ective

medi um [ a nemcgn#mtmmapgItdmehtladlmma\cqg\?/&tyat@ﬂ thelguskfiend CBiBET)icand
500 mg/m of GENETICIN (G418Sul fate; G BCO without ribonucleoside or

deoxyr i bon@gtdbeddes. agadmsth @ntdioed: ¥ered dekeradmes byt $hehiseme: FLISA
anti body gene was introduced were sel ected. After replacing-the selective
medi um by §Y1S|t§§'h one,

EXAMPLE 3

Construction of Humanized Antibody

(1) Construction of hum.ani.zed antibody H chain
(1) Construction of humanized H chain V region
Humanized #23-57-137-1 antibody H chain was prepared by

CDR-grafting technique by means of PCR method. For preparing |
a humanized #23-57-137-1 antibod.y H chain (version "a") having
a FR derived from human antibody S31679 (NMRF-PDB; Cuisinier,
A. M. etal., Eur. J. Immunol., 23, 110-118, 1993), the following
six types of PCR primers were usedﬁ CDR~grafting primers: '
MBC1HGP1 (SEQ ID NO: 23) and MBC1HGP3 (SEQ ID NO: 24) (both
containing a sense DNA sequence) and MBClHGP_2 (SEQ ID NO: 25)
and MBC1HGP4 (_SEQ ID NO: 26) (both containing an antisense DNA
sequence), all‘of which containing a c_-bmplementary sequence of

- 15-21 bp in length on both ends thereof; and external Iprimer.s:
MBClHVSl (SEQ IDNO: 27) and MBC1HVR1 (SEQ ID NO: 28), both having

a homology with the CDR-grafting primers MBC1HGP1 and MBC1HGP4,
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before and after two weeks of cultivation, the cells were observed under a
m croscope. Wien a cell growh was observed, the cells were determnined for
t he amount of anti bodi es produced by the above-nentioned ELI SA assay. Anmpong
the cells, those which produced a | arger anpbunt of antibodies were
selectlvely $% % £4;,The scale up of the culture of the stable

t r ansf or mant e%tabllshed anti bodi es was conducted in a roller

bottl e using a MM aeaiug: avRRgTEALRS: Yhiak12eld L Bc Loupd 0 BcaRle Xahd

serum wi t hout rlbonucle03|de or ~deoxyri bonucl eosi'de. On day 3 and day 4 of

the cul ti vaisenHGPhersrd tltsrcﬂaaiwh@ahgnhnwaﬁeacaéﬁateaearpolinsarizléﬁlﬁaed
using a filter having a pore size of 2 pm(MIlipore) to renove cel

debris thergél ofNoBculaSdisedment byLabbea pory Namid N Seinbirdw kghiekesl c,

anti bodies fromthe culture supernatant of the CHO cells was conducted
usi ng POROCEL At $pintg Gdtbor ((RdydSeyione PRiess),s1e88) andCertepct&d0Prom
(MIlipore) in accordance with an instruction included within. The purified
chineric -abhélyedi ésaneionpyyw dedshsasdnpbek rarhaddMddeeutiaralloning:
neutralizing activity and for the exam nation of efficacy on hypercal cemc
nodel .ani mehslabpeatony cenuai onSamdreak, behdihg. a€eldi Bprongt Harparifi ed
chimeric anti bodi es agai nst antigen were determ ned by the sanme ELI SA
system EXANF@E?QtQBﬁs?F%§§roﬁggg)FhﬁaﬁhﬁeﬁoAﬁPWbBEymEE?eEEnstruction of

humani zed antlboqg H ch
ne nmo e of each of the CDR-grafting primers was isolated

with 6% denatured pplyacrylamide gel to obtain DNA fragments.
From the resultant DNA fragments, those having a desired length
was identified on a silica gel thin plate by irradiation of UV
ray and then collected therefrom by a crush~and-soak method.
The resultant was dissolved in 20 ul of a solution comprising
10 mM Tris-HCl (pH 7.4) and 1 mM EDTA. The PCR reaction was
conducted using TaKaRa Ex Taq (Takara Shuzo). The reaction
solution (100 pl) used in the PCR reaction comprised 1 pl of
each of the above-mentioned CDR-grafting primers MBC1HGP1,
MBC1HGP2, MBC1HGP3 and MBC1HGP4, 0.25 mM ANTP and 2. 50 of TaKaRa
Ex Taq in the buffer. Five cycles of the PCR reaction was
conducted using a temperature cycle of 94°C for 1 min., 55°C
for 1 min. and 72°C for 1 min. Into the resultant reaction
mixture were added; both of-the external primers_MBClHVSlnend
MBClHVRl each in an amount of 50 pmoles. Using this reaction
mixture, additional 30 cycles of the PCR reaction was conducted
using the seme temperature cycle. The DNA fragment thus
amplified was isolated by agarose gel electrophoresie using 4%
Nu Sieve GTG_agarose (FMC Bie. Products) . |

An agarose fragment containing a DNA fragment of 421 bp
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(i) Construction of humanized H chain V regi on Humani zed #23-57-137-1
anti body H chain was prepared by CDR-grafting techni que by neans of PCR
met hod. For preparing a humani zed #23-57-137-1 anti body H chain (version
"a") having a FR derived from human anti body S31679 ( NVRF-PDB; Cui sinier,
A M et al.,. Eur.

of o 15 LSt Vas e page ar ine BRA T Hagentan s Pad B el rbgl Y Pes
GP3 . ; . i ni . .
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CDR- gr af ti 3@ 1R R SohBElSERE. 1 /B HeH2 - iEBCLEGEPE. NG BElNE D TR € The

| sol ated using an urea-denatured pol yacryl am de gel (Ml ecular Coning: A

Labor at or y pfenalactSambmisenre! odltainee aSphiskd Harbeubcdoridiiof Rhess,
1989) and extracted fromthe gel fraction by a crush-and-soak nethod ‘

( Mol ecul ar DRIrO Eiragmeh tl dintuoa tpdrasmilh palC 1 SSamirain hadetbesn prédak<Bprbng -
Har bor Laboratory Press, 1989) in the follow ng nmanner. One nnol e of each
of the CDRdjwefstiimg phiemplssndsl iwsdlhaBetHdi wmd6hioadddilur dthepslafiary Ithe de
gel to obtain DNA fragnents. Fromthe resultant DNA fragments, those having
a desired basg seguencgems fihed nesud tant gl apmid mas pleiermiyned s adi ati on

of WV
plasmid having a correct sequence was designated

"hMBCHv/pUC19".
(ii) Construction of H chain V region for Humanized H chain

cDNA | .

For the'ligation to the cDNA of humanized H chain C region
Cyl, the DNA of the humanized H chain V region cqnstruéted in
the above.step was modified by a PCR method. In this method,
the backward primer MBClHVS2 used was designed so as to be
hybridizable to the sequence coding for the 5'-end region of
the leader sequence of the V region and to carry a Kozak consensus
sequence (Kozak et al., J. Mol. Biol. 196, 947-950, 1987) and
HindIII- and EcdRI—recognition sequences. The forward primer
MBC1HVR2 used for the modification of the-DNA for the H chain
V region was designed so as to be hybridizable to both the DNA
sequence coding for the 3'-end region of the J region and the
DNA sequence coding for the 5'-end region of the C region and
to carry Apal- and SamI—reéognitiﬁn sequences.

The PCR reaction was conducted using TaKaRa Ex Taq (Takara
Shuzo) and a buffér was used therewith. The reaction SOlutibn

used for the-PCR reaction comprised 0.4 ug of'hMBCHv/pUC19 as
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ray and then collected therefromby a crush-and-soak nethod. The resultant

was dissolved in 20 [err]l of a solution conprising .10 "M Tris-HO (pH 7.4)

and 1 mM EDTA. The PCR reaction was conducted using TaKaRa Ex Taq (Takara
Shuzo). The reaction solution (100 [err]l) used in the PCR reaction
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conducted using t sane tenperature cycle. The DNA fragnent thus anplified

was isol at efopyl aied Osen@epvgl gehgriBRer esus uﬁbmgfi%aN%&itﬁéePéﬁchéﬂﬂéase
(FMC Bi o. Products). An agarose fragnment contalning a fragnment of 421

bp 86 | Nwh €NOEdTL A0S BXE | aiferk v gidle eD tiroplivrels iwasispug Biedut Beeeér om
using GENECLEANII Kit (BIOL0O1) in accordance with an instruction included
in the kit.cTheadose agme0t BLbusPpoduétey.was precipitated with et hanol
and then .dissolved in 20 [err]l of a solution conprising 10 mM Tris-HO (pH
7.4) and 1 nM EDTA. DNAef RGRnerbticof ohSfibpuie bbngthedasosxossedfand the
subcl oning of the DNA fragment into plasm d pUCL9 which had been prepared
by di gesti ngNAhErpgment dwakt huBafipdahberefigen| usingr GBNECLERNEILKSE
sequence of the resultant plasmd was determ ned. A L
(BI0101) in accordance with an instruction included within. The
DNA fragment thus purified was precipitated with ethanol and
then dissolved in 20 pl of a solution comprising 10 mM Tris-HCl
(pH 7.4) and 1 mM EDTA. The PCR reaction mixture thus obtained
was used for subcloning of the DNA fragment into plasmid pUC19
which had been prepared by digesting the plasmid with EcoRI and
Smal; thereafter the DNA sequence of the resultant plasmid was
determined. The plasmid DNA thus prepared which contains a DNA
coding for the mouse H chain V region derived from the hybridoma
#23-57-137~1 and also contains the EcoRI- and HindIII-
recognition sequences and a Kozak sequence on the 5'-end and -
the Apal- énd SmaI-recognition sequences on the 3'-end was
designated -"hMBC1Hv/pUC19".
(2) Construction of expression vector for humaniZed_antibody
H chain
Plasmid RVh-PM1f-cDNA containing a cDNA sequence of hPM1
antibody H chain was digested with Apal and BamHI to obtain a
‘DNA fragment containing a base sequence of the H chain C region. -

The DNA fragment was introduced into plasmid hMBC1Hv/pUC19 which

had been prepared by digesting the plasmid with ApaI and BamHI.
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pl asm d having a correct sequence was designated "hMBCHv/pUCL19". (ii)
Construction of H chain V region for Humani zed H chain cDNA For the
ligation to the cDNA of humani zed H chain Cregion CJerr]l, the DNA of the
humani zed H chain V region constructed in the above step was nodified by a
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conduct ed usi ng TaKaRa Takara Shuzo) and a buffer "was used

therew th. BsﬂaaxLea@bgﬁmtsehugequeu&edohorchteh@'E@Bdr eagtioan C'PHErbﬁsé 0.4.
[err]g of hMBCHv/ pUC1l9 as 87 - a DNA tenplate, 50 pnol'es of each of

MBC1HVS2 andelBehtiRandsthei pertespondinl daKaka abidlseqaetce. 3F mMedNTP in
the buffer. Thirty cycles of the PCR reaction was conducted using a
t enper at ur ehogpehézell H4pbaihCveosidnn"a”, cohftarined fiar thenmplasadd 72[err] C
for 1 mn. The DNA fragnment thus anplified by the PCR nethod was i sol ated
by agar ose h¥BC&éHeDNASpHEAsase ushomn 36 MESII&/HO0: 58 and SEQ ID NO: 56,
respectively.
The plasmid hMBC1HcDNA/pUC19 was digested with EcoRI and
BamHI to obtain a DNA fragment containing a base sequence coding
for the Hchain. The DNA fragment was introduced into expression
plasmid pCOS1 which had been prepared by digesting the plasmid
with EcoRI and BamHI. The expression plasmid for a humanized
.antibody thus obtained was designated "hMBCiHcDNA/pCOSl".
To prepare a plasmid for expression ina _CHC cell, plasmid
hMBC1HcDNA/pUCl1l9 was digested with EcoRI'aﬁd BamHI to obtain
a DNA fragment containing a DNA coding _fdr the H chain. The DNA
fragment was introduced into expression Qector pCHO1 which had
been prepared by digesting the plasmid with EcoRI and BamHI.
The expression plasmid.for the humanized antibody thus obtained
was designated "hMBClHcDNA/pCHOl". |
(3) Construction of L chain hybrid variable region
(1) Preparation of FR1,2/FR3,4 hybrid antibody |
A DNA coding for the L chain in which the FR regions were
'recombined with those from a humanized. antibody and a mouse

(chimeric) antibody was constructed and evaluated the regions

on their suitability for humanization. In this step, a hybrid
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GIG agarose (FMC Bio. Products). A DNA fragnent of 456 bp in |length was
excised and the DNA fragnment was purified therefromusing GENECLEANI | Kit
(BIO1L01) in accordance with an instruction included within. The DNA
fragnent thus purified was precipitated with ethanol and then dissolved in

S purific eci h ethanol and then i
The PR 1 AFERREK KbRPEIPRTE %%?g?fﬁd%lﬁééeﬁ%sﬁege}ﬁé?éwﬁﬁghéw%[m\
ol aom o wi ThCLRoRY ity R n bR s PEELRRRER Mol RRBOAY Fpe o0

| asi g “ahd Sl T ther Eqtience dstffan
Codi ng 1 or T e ERUasy HERATATY Togi b dor s S R A e Rybry a1 COF

#23-57-13791 and 'al so contains the EcoRI- and Hindlll- recognition
sequences and a Kozak sequence on the 5 -end and the Apal- and

Smal - r ecogni ti onTSRGIEREESa N JfNB13smeAd MESIHES) AN ethd RYBELENAPUES" -

(2) Construction of expression vector for humani zed anti body H chain

Pl asmi d R\/haEl\&i%@&Md CONUANLNgoR & s Gerpie e utfi P MbnpRtisady 16 slai n
was digested with Apal and BanmH to obtain a DNA fragnment containing a base
sequence ofri&eHELclpH 7.6)r, e o MgHe , DNAMMrBITE B0 mMNACK,r 6d0asd (wivp -
pl asm d hMBO Hv/ pUCL9 whi ch. had been prepared by digesting the plasmd with
Apal and BafithsSA g@d 10TheHRFIALd (Taksrpripmed atad7d6sfond: bdur. The
"hMBCLHCDNA/ pUCL9". This plasmd was a plasm d containing both a DNA codi ng
for the hukeAFkéenSElEAcrBFaE k] ¢ougd icchdpatyopbgrealiants tndRA tedi ng
melting agarose gel, and DNA fragments of 6282 bp in length
(referred to as "cl" ) and 1022 bp in length (referred to as
| hl ) were collected and purified from the gel using GENECLEANII
~ Kit (BIO101). | |
One pg of each of the ¢l and hl fragments obtained was
subjected to treatment with BAP. The DNA fragment was extracted
with phenol and ethandl, collected by ethanol precipitation,
dissolved in 10 ul of a snlution comprising 10 mM Tris-HCl (pH
7.4) and 1 mM EDTA.
. One pl of eachl of the BAP-treated cl and hl DNA fragments
were mixed with 4 pl of the h2 and c2 DNA fragments, respectively,
-to ligate to each other (at 4°C overnight). The ligation product'
‘was introduced into a competent cell of E. coli, JM109, to form
a transformant. The transformant was cultured in 2 ml of a 2xYT
medium containing 50 Mg/ml of ampicillin. From the cell
fraction, the plasmid was purified using QIApren Spin Plasmid
Kit (QIAGEN). |
' The plasmid DNA purified was digested in 20 pl of a reaction
solution comprising 10 mM Tris-HCL (pH 7.5), 10 mM MgCl,, 1 mM

DTT, 20U of ApalI (Takara Shuzo), and 8U of BamHI (Takara Shuzo)
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for the human H chain Cregion Clferr]l and to have EcoRlI - and

Hindl Il -recognition sequences on the 5 -end region and a BanHl -recogni tion
sequence on the 3'-end region. The base sequence and the correspondi ng

am no aci d sequence of the humani zed H chain version "a" contained in the

L RS, TR Rl LA, T
chai . TROOUAR SRR RE R CA L O SPRSCItaN LTEhe b JHCERR ifeh had
01 PP L S A U S

plasm d for mani Zzéd anti bo

"hMBC He el QnP € L d r | ' el

ol asri d VEGEEORAY S LR 6 HAE! G0 el S0 THaGmEtf" SE IR /o fo /4l 3 or 1y
fragment Conteainiir)eiddaM CAYdE i ANRmidrnaj 718y I gy agment was

I ntroduced 1 nto expression vector pCHOL which had been prepared by

di gesting the pl ap@ dxpirkls sEeaRveand rBadiding! F roXPlct b HIRAS ¥ fhdue t he
humani zed anti body thus obtai ned was desi gnated "hMBCLHcDNA/ pCHOL". (3)

Construct i giR39f4 hyiSPAd Bty BOLY N 2hiadhlwad a&isQ@néitledPT&ME’éi]aﬂ_qu/ neo”.
FR1, 2/ FR3,4 hybrid anti body A'DNA coding for the L chain in ich the FR

regi ons weioa theowtherchandh at bdsaef fom tthé niniilz eduddt nbodye @bt ad nsrlise
(chimeric) antibody was constructed and eval uated the regions on their
sui t abi | i t yhieae flomeanteaembinationdn 8 pfiCepecohywas doBucted, followed
by cloning to a HEF vector. Here, used as templates were plasmid
hMBC1LalA/pUC19, which contained a DNA coding for a humanized
antibody L chain V region having nb amino acid replacéments and
plasmid hMBClLdl/pUC19, which contained a DNA coding for a
- humanized antibody L chain V region having an amino acid
replacement at the 91—position'ahino acid in FR3 (i.e., amino
acid number 87 according to the definition by Kabat), of tyrosine,
by isoleucine. _
Ten pl of each of plasmias MBC1L (A) /pUC19, hMBC1La)A/pUC19
and.hMBClLdX/bUCl9 was digested in 30 ul of a reaction solution
'combrising 10 mM Tris-HCl (pH 7.5), 10 mM MgCl,, 1 mM DTT, 50
mM NaCl, 0.01% (w/v) of BSA, 16ﬁ of HindIII and 4U of'AflII at
37°C for 1 hour. The reaction solution Qas subjected to
electfophoresis using 2% loQ melting égarose gel, and then
collected and purified the following DNA fragments using
GENECLEANII Kit (BIO101): a DNA fragment of 215 bp in length
from plasmid MBCli(k)/pUClQ (referred to as "c2'") or a DNA
fragment of 3218bp in length f.rom each of plasmids hMBC1lLaA/pUC19

and hMBC1LdA/pUC19MBC (referred to as "hal'" and "hdl'",

respectively) .
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anti body conprising FRL and FR2 both derived froma human anti body and FR3
and FR4 both derived froma nouse anti body was prepared by utilizing the
Afl'll restriction site present in CDR 2. Ten [err]g of each of plasmds
MBCI L ([err]) /neo and hMBCL ([err])/neo was digested in 100 [err]]l of a

orT %8”ms‘w°'Niitci Eaf oh (B)har ROd L IGPRRGReER ) Yot TIRAFVSHATOY hi |

C fo h Th d I
iy b5 o R R S R O e

Col | oct od St BT FEh e, 3t TR e %%%aﬁ%ﬁe g

\?\;tﬁgzg. Ofwl% e%ﬁﬁtﬁ%rrenz mfr%%qﬁ?ﬁ %ggﬁgg%t ano co?jlc‘ect ed

by et hanoly f&iﬂi@t | Ghonflitgeolwed EBaE:QlB?Jrl;he%%ésﬁ@h%?é’“%\‘ffﬂﬂéé' ng
10 rrMTrls Ci (pH 7.4) and 1 nM EDTA. One | érr] each o

BAP- t r eat qgk {1 @mﬁﬂ pDé{[{:\lﬁrmmt&Kw eoTAded) Wi trffhélr[aghnhén@pwgmba and

c2 DNA fragnents, respectively, to ligate to each other (at 4[err]C
over ni ght )pNAd r@oﬂwﬂsm@ PHOMEL ' VBSadriidr©dae@dt hat Id B’ COPRGhEnt ®elé o

E. coli, JML09, to forma transformant. The transfornant was cultured in 2

M of a 2xads gk ted Conf Bt TgaBATEI 91 cdndl oh/BBCTLdLpucFoom the cel |
fraction, the plasmd was purified using Q Aprep Spin Plasmd Kit (QAGEN).

‘The pl asmlcbizwbtpcuvelyed was - di gested in 20 [err]1 of a reaction solution
conprising 10 nM Tris-HC1 (pH 7.5), 10 MM MyC [err], 1 nmM DTT, 2U of Apall
(Takara Shuzo), mwwh@msmfwmmmmchw and
ﬁ/hMBClLdk/pUClQ was digested with EcoRI. The DNA fragment of
743 bp in length was electr'ophéresed using 2% low melfing agarose
gel, and then collected and purified.from the g-el' using

GENECLEANII Kit (BIO101). The resultant was dissolved in 20 pl

of a solution comprising 10 mM Tris~HCl (pH 7.4) and 1 mM EDTA.

Four pul of the DNA fragment obtained was mixed with 1 pl

of the above-mentioned BAP-treated HEF vector to ligate to each

other. The ligation product was introduced into a competent

cell of E..coli, JM109, to forma transformant. The transformant

was éultured in 2 ml of a 2xYT medium supplemented wiﬁh 50 pug/ml

of ampicillin. From the cell fraction, the plasmid DNA was

purlfled using QIAprep Spin Plasmid Kit (QIAGEN).

The plasmid DNA purified was digested in 20 pul of a reaction

solution comprising 20 mM Tris-HCl (pH _8.5) , 10 mM MgCl,, 1 mM

DTT, 100 mM KC1l, 8U .of HindIII (Ta_xkara Sﬁuzo) and 2U of Pwvul

“(Takara Shuzo) at 37°C for 1 hour. In this step, the plaémid

DNA was identified based on the expectation that if the DNA

fragment was inserted in the plasmid in a correct orientation,

this digestion would give a digestion fragment of 5104/2195 bp,
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or Hindlll (Takara Shuzo) at 37[err]C for 1 hour. 1In this step, the
plasm d was identified based on the expectation that if the cl-h2 fragnent
was correctly-tigated in the plasmd, this ligation would give an

Apall -di gestion fragnent of 5560/1246/498 bp or a BanHI/HindIII-digestion

FRL 2] Réuifém%ie‘%zﬁ%o%% DG BXBren: ﬁSFXfﬁéé’?as i;ﬁ%ef 2 PIATABE Y 108 1]
)ineot . OV dde aiher had. Al a6 4 o dDe Dl o0y 4 aets by gblel ged

Therefore Lot ndvion-on 4 ¢l oni ng

t HEF I I h UC19,
mﬁlgh conraln Aﬁ%é%codlng orquhﬁﬁgﬁi?gg%mgpgﬁo ysL%?ggﬁgﬁgﬁ%%g%n

havi ng no frYol=Tg Yol IgdC q?gy
cont ai ned gg%ﬁ% é%%w a huéghlzgaﬁgntltody L %1ﬁ€¥{§reglgﬁ avi ng an

am no acid a[rﬁﬁ&fc?ffﬁ..nicr?él ! Rn i RS | s AR @G kbt ds 75 (Ye@toram NO
aci d nunber 87 according t'o the definition y Kabat), of tyrosine, by

i sol euci ne.wlafigr1 1042 ' Gnd | GSAMECIBRIL ddPr T 10d vely
hivBCl La[err]/pUC19 and hiMBC Ld[err]/ pUCL9 was dlgeste In 30 [err]I of a

reaction sol@ti)onpeeppirhting 4@ FRLTFR2- HgbriaHant3bod}0 MM Myd [err], 1 nM

DTT, 50 mM Nadl, 0.01% (w v) of BSA, 16U of HindlIl and 4U of Aflll at 37C
for 1 hour. The rAeafRIJEREGI Y iohanadbedl)wxs delpareldeih thghsameimanrsgmg 2%
|l ow nel ting agarose gel, and then collected and purified the follow ng DNA
fragments uss TGE-NEG_MQVQQQSJ(@ @ (FBRaBla M ficigimamts idfe ifedgnt nin
I'ength fronngﬁfsnld MBCl L([err])/pUCl9 (referred to as "c2'") or a -DNA
fragment ofCU8bp in I ength fromeach of plasnmids hMBA La[err]/pUCL9
Ten pg of each of the plasmids MBClL(A) /neo and
mMBC1L (A) /neo was digested in 20 ul of a reaction solution
comprising 10 mM Tris-HCl1l (pH 7.9), 10 mM MgCl,, 1 mM DTT, 50
M NaCl, 0.01% (w/v) of BSA and 6U of SnaBI (Takara Shuzo) at
37°C for 1 hour. The resultant reaction solution was further
digested in 50 pul ef a reaction solution comprising 20 mM Tris-HCl
(pH 8.5), 10 mM MgCl,, 1 mM DTT, 100 mM KC1l, 0.01% (w/v) of BSA
and 60 of Pvul at 37°C for 1 hour. |
| The resultant reaction solution was'subjected to
electrophoresis using 1.5% low melting agarodse gei, and then
DNA fragments of 4955 bp and 2349 bp_in'length were collected
and purified from the gel using GENECLEANII Kit (BI010l). The
DNA fragments obtained from plasmid MBClL(A) /neo were
designated "ml" (4955 bp) and "m2" (2349 bp) and the DNA fragments
obteined from plasmid h/mMBClL(l)/nee were designated "hml”
(4955 bp) and "hm2" (2349 bp). Each of the DNA fragments
obtained was diesolved in 40 pl of a solution comprising 10 mM

Tris~HC1 (pH 7.4) and 1 mM EDTA.

One ul of each of the ml and hml fragments was ligated
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and hMBC Ld[err]/ pUCLOMBC (referred to as "hal and "hdl"", :

respectively). 91 Each of the hall and hdl' fragments was.individually
ligated to the c2' fragnment and then introduced into a conpetent cell of E.
coli, JML09, to forma transformant. The transformant was cultured in 2 m

o o SRR L U Ry e
R e sttt M e
e oL 4ot s pbogaaet oo Ao, Bt ks, it
collected and purifie romthe gel uSing NECLEANI I Kit (BI OL01). The

resul tant wag1di 88EV€6n] Ntd diRidnlild ®NaAawaS! bt PP €4S rid diVispi
Tris-HO (pH 7.4) and 1 mM EDTA. Four [err]i Bpron DNA#I%%EA%} Sbt 5 ned

was m xed vv'pu,asﬁ;iaexri}_l' oehGERe .above- nenti oned BAP-treated HEF vector to
ligate to each other. The ligation product was introduced into a conpetent
cell of E. coli, The&Gdadmid DNRpudirfinst vasatiigester] in@0shidofedtreaetion

cultured in 2 mM of a 2xYT nedi um suppl enented with 50 [err]Jg/m of
anpi ci | I'i n. sélotmibhecompkisiagt 10mM tTel oG (PHONA Sias 1pumMf MgdlysilngM
Q Aprep Spin Plasmd Kit (QAGEN). The plasm d DNA purified was digested in
20 [err]| oPTE ardceithesdUoifohrabniifakary StouzeN i UG Apa18.(Fpkara v
I_VgCI Lerrl, éh@ﬂo) at 37°C for 1 hour. ' |
The plasmids (ml-hm2 and hml-m2) thus prepared were
identified based on the expectation that if each of the DNA
fragments is ligated in the plasmid in a correct orientation,
the digestion of the plasmid (m 1—hm2} with Apa-I and Apall would
give a fragment of 7304 bp and fragments of 5560/1246/498 bp,
respectively, and the digestion of the plasmid (hml-m2) with
- Apal and ApaLI'would give fragments of 6538/766 bp and a fragment
of 3535/2025/1246/498 bp, respectiveiy.
As expression "'vector coding for a human FR1/mouse FRZ, 3,4
hybrid antibody L chain was designated "hmmMBClL(k)/neo" and
a expression vector cording for a mouse FR1/human FR2/mouse FR3, 4
hybrid antibody L chain was designated "mhmMBC1L (A)/neo".
(4) Construction of humanized antibody L chain '
A humanized #23-57-137-1 ant_ibody L ehain was ‘prepared
by 'CDR-grafting technique by means of PCR method. That is, a
humanized #23-57-137-1 antibody L chain (version "a") was
prepared which contained FR1, FR2 and FR3 drived from human
antibodyH8003868(GEN—BANK,DeftosbL.etal.,Scand.J.Immunol.,

39, 95-103, 1994) and FR4 drived from human antibody $25755
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DTT, 100 MM KA, 8U of HindlIl (Takara Shuzo) and 2U of Pvul (Takara Shuzo)
at 37[err]C for 1 hour. In this step, the plasm d DNA was identified based
on the expectation that if the DNA fragnment was inserted in the plasmd in
a correct orientation, this digestion would give a digestion fragnment of

"o he s oubPenEpoan FLER"cbh HLF, EUBer RELEGR B 08E el o't Pt
For mouse. FRL, o/ FAReIeHEL S v brer n ARG HEPE  FRfd PERTRRE T2 YE 48, nat e
XDreot vamerees LSAVEE kel 5ol Lentadu IACCLhICEhh sBBtnes |y ¢
ant i body %ﬁa@éf&ﬁffﬂ%g}fnﬁcﬁgﬁcgggp?;ﬁ% FBid 2R84 fﬁ@g@cggbm fsEpaBbl

restriction site pres ~of each of t asm ds

MBA L([errip/nipo32n] BYBR ha¥Lhglar B8R 1%Rnsd BRAISLuehdd), [T b whién
reaction solution conprising 10 MM Tris-HO (pH 7.9)., .10 MM MC [err], 1
mM DTT, 50cpiddibsttifgO0pddnuty) hatiBSAaanemplentnbaadl sédakaca Shuzg)- at

"37[err]C for 1 hour. The resultant reaction solution was further digested

in 50 [err2l s on thacboth endsttlosremhprarsi rxt2@nalV primeds, MptiBvs), 10 -

mMwMd [err], 1 mMDITT, 100 MM KA, 0.01% (wv) of BSA and 6U of Pvul at
'37C for 1 (8E@.ITFhROre3B)tand MBALLVBL $8EQt IDNNQAas34ubj botkdhawing a
el ectrophoresis using 1.5% | ow nmelting agarose gel, and then DNA fragnents
of 4955 bphemdlogyowhbphithe &Rﬁ‘mmr@)pr@@m MBC1LGP1l and MBCI1LGP4, |
~ respectively. '
| ' The CDR-grafting primers MBC1LGP1, MBC1LGP2, MBC1LGP3 and
MBC1LGP4 were isolated using a urea-denatured polyacrylamide
gel (Molecular Cloning: A Laboratory Manual, Sambrook et al.,
Cold Spring Harbor Laboratory Press, 1989) and extracted from
the gel fraction by a crush-and-soak method (Mblecular Cloning:
A Laboratory Manual, Sambrook et al., Cold Spring Harbor
Laboratory Press, 1989).

One nmole of each of the CDR—gréftihg primers was isolated
with 6% denatured polyac_rylamide gel. Fromthe resultant, a DNA
fragment having a desired length was idéntified on a silica gel
thin plate by irradiation of ﬁV ray ahd. then collected therefrom
by a crush-and-soak method. A The resultant was dissolved in 20
ul of a solution 'comprising_ 10 mM Tris-HC1l (pH. 7.4) and 1 mM
EDTA. | - |

The PCR reaction was conducted using TaKaRa Ex Taqg (Takara
Shuzo) with a buffer. The reaction 'solﬁtion (100 pl) used in
the PCR reaction cbmpfised 1 ul-of each of the CDR-grafting
primers MBC1LGP1, MBC1LGP2, MBC1LGP3 and MBC1LGP4, 0.25 mM dNTP,

2.50 of TaKaRa Ex Taq in the buffer. Five cycles of the PCR
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and purified'fromthe gel using GENECLEANII Kit (BI 0101). The DNA
fragments obtained fromplasmd MBCIL(%/neo were designated "m." (4955bp)
and" nR" (2349bp) andt heDNAfragnents obt ai ned from pl asmi d .
h/ MvVBClL([err])/neo were designated "hm" (4955 bp) and "hnR" (2349 bp).
Each of the DNA fragnents obtained was di ssolved in 40 [err]| of a solution
conpri si ng FERFMLPR ¥asceopgucEes) usiddl anveEBrEatyTe Fgfrcrlﬁ oft %ach g&r t he.
m and hm fragnent s.ligated 93 .4 [err]l of ch qof the nd
To fragnent & ABepest IS it nihdi T4 Toditd Pifo Atemidte e sudter &
coli, JML09, tao.f.arm r-ans LT o obtained

cultured i nrfa%itlgp Q§§§#en%’§:iugﬁ$§%ﬁ algﬁié}ﬁggg%;[éf?{%‘ihmqfaot?‘eear?\é&%ﬁqalln.
Fromthe cell..fraction, | ' was RU L if ked (US| i.n
Plasmid Kit k’&k&%ﬁ) @?&é’t‘}%ﬁa%r%%é%%ll'f | ggﬂ\%gskggéegtbggtugﬁég@g g?%el' of

a reaction Is LS4 | i ML LS, 1
nmv DTT and gla'%i Etetrl ggﬁqg?m%g*r%%%ﬁ glﬂuézg)aﬁloﬁé%%?ékggﬂ?o%kar a[%ﬁﬁ']?o)

at 37[err] Cehal sdmd @dimpeta utlcaspt vls . (Mnd pRiasHEh i n# R hulshatip DI P38 & aner e
identified based on the expectation that if each of the DNA fragnents is
ligated in tikelpkadby hfazoser §6lteDetEAbphbLBsitNes thgest N SfeddGTG
plasmid (ml-hnm2) with Apal and ApalLl would give a fragnent of 7304 bp and
fragment s okgaroBkl 2461C4 83 cap Proeleat)i.vel y, and the digestion of the
plasmd (hm-n2) wth Apal and ApalLl woul d give fragments of 6538/ 766 bp
and a fragnment of AB53§A2026/ £246M¢08 bpntadésnprgt avely. fragment of 421 bp

in length was excised and the DNA fragment was purified from
the gel using GENECLEANITI Kit (B101'01) in accordance with the
instruction included with the kit. The PCR reaction mixture thus
prepared was used for subcloning of the DNA fragment into plésmid
pUC19 which had been prepared by digesting the plasmid with BamHI
and HindIII. The result‘ant. plasmid was determined of its DNA
sequénce. The plasmid thus prepared was designated
"hMBCL/pUC19". 1In this plasmid, however, it was found that the
104-position amino acid (amino acid number _96 aCcdrding to the
determiriing by Kabat) of CDR4 was replaced with arginine. To
_correct t'hj.s amino acid to tyrosine, primer MBClLGPlOR (SEQ ID
NO: 3'5) was designed and synthesized. Then the PCR reaction was
conducted using TaKaRa Ex Taq (Takara Shuzo) with a buffer. The
reaction solution (100 pl) used in the PCR reéétion comprised
0.6 ug of the plasmid hMBCL/pUC19 as a template DNA, 50 pmoles
of each of the primers MBC1LVS1 and MBCILGP10R, 2.5U of TaKaRa
Ex Taq (Takara Shuzo) and 0.25 mM dNTP in _thé buffer, over which
mineral bil was' layered. Thirty cycles of the PCR reaction was
- conducted using a-temperature cycle of 94°C for 1 min., 55°C

for 1 min. and 72°C for 1 min. The DNA fragment thus'amplified
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As expression vector coding for a human FRI /nmouse FR2, 3,4 hybrid anti body L
chain was designated "hnmvBC L([err])/neo" and a expressionvector cording
for amobuse FR1/ human FR2/ nmouse FR3,4 hybrid anti body L chain was designated
"mhmMVBCI L([err])/neo". (4) Construction of humanized anti body L chain A

humani zed #23 57-1 ant | bo L.chain was prepared b graftin

t echni quePByPRR R 3hﬂ‘c}lﬁ‘éﬁ hﬁ?ﬂ%ﬁ é‘tgalr§seagﬁg %%O%‘%silﬂ?ﬁ“ g

ant i body er ") was red h .cqontai ned FR1, FR2 and
FR3 driveé%f&ablmgﬁ% %gg{t] 853?!5&)65%%? /ﬂﬁ&’ ftosM etal., Scand. J.

| mnol 39 9% HiA f}%%@yen%nsfFﬁg&RgPV% WEAATBN At had EPTAR, 94

(NBRF- PDB) wusin Si X

MBC1LGPI 2

DA soqueDhE “feggiEnchad %#%%h@%séﬁ%ﬁ%@@?%ﬁ%ﬁh@% fﬁB TS
(SEQ I D N@134b1)Pqthh haw a@ndR %Ehsﬁ?xsﬁng%u%%q@ﬁﬁ?ycl@ded)%%ﬂ %e

CDR-grafting prinmers having a conpl enentary sequence of 15- 21 bp on

bot h ends yiher et paiRd r@alc@iRa MikitieS £ HECH\a deF Qd P UM3d FDr and
MBCLILVRL (SEQ ID NO 34), both having a honology with the CDR-grafting

primers MBGHcE3h iawdo WBGH ORA, f ragmect iivelo/plibai EPSErahies Rl Bych
MBCL1LGP1, MBC1LGP2, MBCLLGP3 and MBCLLGP4 were isolated using a

ur ea- denapuepa rgal joza;crcwmtdmgge:lhe( Mllammildawid o rBamHI ArddbnimaiIny. Manual |

Sanbrook et al., Cold Spring Harbor Laboratory Press, 1989) and extracted

fromthe gel frabei phabpid wassdetenthisoadk afetitted DEADS eguence Asimaidll3
Primer M4 and M13 Primer RV. As a result, it was confirmed that
the plasmid had a correct sequence. The plasmid was then
digested with HindIII and BlnI and a DNA fragment of 416 bp was
isolatéd therefrom by electrophoresis using 1% agarose tjel . The
DNA fragment was purified using GENECLEANII Kit (BIO101) in
accordance with an instruction inéluded with the kit and then
introduced into plasmid CA/pUC _whicﬁ had been prepared by
digestiﬁg the piasmid with HindIII. and BlnI. 'The resultant
plasmid was designated "hMBClLaA/pUC19". This plasmid was
digested with EcoRI to obtain a DNA fragment coding for humanized
L cﬁain. The DNA ffagment was introduced into plasmid pCOS1 so
£hat thé initiation codon for the humanized L chain was located
downstream from the EFla promoter. The plasmid thus obtained
was designated "hMBClLaX/pCOSl". The DNA sequence (including
the corresponding amino acid sequence) of the humanized L chain
version "a" is shown in SEQ ID NO: 66.. 'The.amino acid sequence
of the version "a" is-shown.in SEQ ID NO: 47.

Version "b" was prepared using mutagenic introduction

technique by a PCR method. The version "b" was designediso as

to 'replace the 43-position amino acid, glycine, (amino acid -
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A Laboratory Manual, Sanbrook et al., Cold Spring Harbor Laboratory Press,
1989). One nnole of each of the CDR-grafting primers was isolated with 6%
denat ured pol yacrylam de gel. Fromthe resultant, a DNA fragnent having a
desired length was identified on a silica gel thin plate by irradiation of
W ray and then col | ected therefromby a crush-and-soak nmethod.. The
resul tant waYmapEsABvagcPrding| Epr fheofled indtdonoRYc Eapatdi W thoprmline
Tris-HC1 (pH 7.4) and, 1 mM EDTA. The PCR reaction, was, conducted .using,
TaKaRa Ex Tafgd(§AEeRIagride PrRosibdrrePMinRaactdct i EHNQ Ao -

fcj;DR by A ??ﬁ%ﬁbﬂﬁﬂﬁep%éﬁé‘é&é %aﬂ%{f?f%{%@y;ﬁ%‘ 1PaRR, GPaste
NTP, 2.5U . FaK ' ' i A PCR 95
reaction }Aﬁ%&%ﬁdﬁ%? %gﬁgﬁégt%gfrp‘g%%t gg’gdg%?gcéﬁ l§§[§§'?]&‘@$90r 1 mn.,

55 C ' 2 1 m, I ul. '

it ure ver PMEGaEAHBOGRST A8 L emrdacs: Wik ahdadtnis BhoEh e Ter % o
MBCILVRL. Rkl $iNo s 8891 4R g irldll Gimcadtidil ONdhel A Lo Lffdifls ok alibR POR

reacti on was conducted using the same tenperature cycle. r agnent

thus anplifi,gd dbgesEohaliath BAmATaEAE ¢1iIGRIT B LAhHOPRETEY s tidNE rAYndine -
Si eve GIG agarose (FMC Bio. Products). An agarose fragnent contai-ning a DNA

fragment of w4dlshpcibnkangihltonasee Ramfigd HFMA I WS fomgualo waarperi fi ed
fromthe gel using GENECLEANII Kit (BIOL01) in accordance with the
I nstructi onsegakengddgy thetgkadmid DN?BOB@Eih@dCWhemmawG witils HindII_I
| and Af1II, and the resultant digestion fragment was ligated to
plasmid hMBClLa?\./pUC_19_ which had beeﬁ prepared by digesting the
plasmid with HindIII and Af1II.
The plasmid thus obtained was designated "hMBC1LbA/pUC19".
This plasmid DNA v}as digested with EcoRI to obtain a DNA fragment
containing a DNA coding for the humanized L chain. The DNA
fragment was introduced into plasmid pCOS1 so that the initiation
codon for the humanized L chain .was located downstream from the
EFla promoter. The plasmid thus obtained was delsignated
"hMBC1LbA/pCOS1". |
| Version "c" was prepared using mutagénic_ introduction
technique by a PCR method. The version "c'.' was désigned éo as
to replace thé_ 84-position émino acid, serine, (amino acid number
80 according to the definition by Kabat) with proline. The PCR
reaction was condu.cted using plasmid hMBClLaA/pUCl9 as a
ﬁemplate with a muta.genic primer MBC1LGP6S (SEQ ID NO: 37) and
pi:-imer M13 Primer RV. The DNA fragment obtainéd was digested
with BamHI and HindIII and then subcloned into pUC19 which had
been prepared by digesting. the plasmid with BamHI and HindIiI.'

After sequencing, the plasmid DNA obtained was digested with
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prepared was used for subeloning of the DNA fragnment into plasmd pUC19

whi ch had been prepared by digesting the plasmid with BanmH and H ndl 1.
The resultant plasm d was determ ned of its DNA sequence. The plasmd thus
prepared was designated "hMBCL/ pUC19". In this plasn d, however, it was

found that the 104-positign _amno acid (am no acid nunber 96 accaoy di n’g%(io
the deterni MHFbRIABRL1 I .coRE kBe reghatantuPlA EF39menk. wasolignrtedt

this amno acid _to tyrosine rimer MBCLLGPL (SEQ I D NO 35 s desi gned
d nos 5@l ammid AHECHERR BHEROOHTAER HaphMRArCRRBRR dﬁi«f@@ﬁt%

?q_ak;¥2t Sﬁalz1i wi.t_h a(fuf.%grB tgge roabgtli%fol %onl%%ﬁos[ glﬁr!l b&'gfrgéfn

t he :DC![? rgﬁz egr?l(?&ﬁ:}r g’éf 0°% ][?t]“g i . ‘pI-NB .lﬁVSl E',‘E/ v gila -

t ate nol e " he. ner.s . [

2750 of Takaie® BRSTERSEed RIS R PR ES b T whe e T MBS ST,

R ch m i I Thi . ) .

coInguc'[negelrji"lhnégH aEéfI%?rlpe?aaﬁJ%lc@gg% %ﬁ%ﬁ?‘%%%%ﬁlﬁ&% :1 , E%%’F‘gbr r i C Jf%? 1

mn. and 72[£4+ kbl Rimdnitda LThRa PNA 190 BRIt dnitieSwaSRIHH IR intBYeRER

met hod was i sol ated by agarose gel el ectrophoresis.using 3% Nu Sieve GIG

agarose (FMp&mr $Y©dust PladmidNpdosuredtedt 42He Dini v d€16H Neod@sn exst sed
and the DNA fragnent was purified therefromusing GENECLEANII Kit (BIOL01)

i N accor danGgnhdvi filinah 2B LT USHA DR a6 | Lslegt ¥d t Bowhist kédm FH6mPERerBRT&I ON
m xture thus prepared was used for subcloning of the DNA fragnent into

pl asm d pUCKSra todr hadhiee gl ammeijh rdnh soyoldiagiesdd na g [desilgrsatiat W th BanH|
and Hndll1l. The plasm d was determ ned of its DNA sequence using ML3
: "hMBC1LcA/pCOS1".
Versidns "d"; "e" and "f" were also ptepared using

__mutagenic introduction technique by a PCR method. Each of the
versions "d", "e" and "f" was designed so as to replace the-
91-position amino acid, tyrosine, (amino acid number 87
according to the definition by Kabat) with isoleucine in the
versipns “a”, Qb” and “c”, respectively. For each of the
versions “d”, “e” and “f”, a PCR reaction was condﬁcted'using
eachof;ﬂasmithBClLal/pCOSl(fofversion"d"),hMBClLbk/pCOSl
(for version "e") and hMBClLcA/pCOS1l (for version ﬁf") as a

| template with a mutagenic primer MBC1LGP11R (SEQ ID NO: 38) and
primer M-S1 (SEQ ID NO: 44). The DNA fragment thus obtained was
digested with BamHI and HindIII and then subcioned into.pUCl9'
which had been prepared by digeslt'ing pUC19 with BamHI and HindII'I .
After.sequéncing, the plasmid_was digested 'w_ith HiﬁdIII and B1nI,
and the resultant digestion fragment was ligated to blasmid

- CA/pUC19 which had been prepared by digesting the pléSmid.with
HindIII and BlnI. '

The plasmids thus obtained were respectively designated

"hMBC1LdA/pUC19", "hMBC1LeA/pUC19" and "hMBClL_f?»/pUClQ" . Each
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Primer M and ML3 Primer RV. As a result, it was confirned that the plasmd

had a correct sequence. The plasm d was then digested with Hndlll and Bl nl
and a DNA fragnent of 416 bp was R
i sol at edt her ef ronbyel ect r ophor esi susi ngl%agar osegel . The DNA fragnment was

purified using GENECLEAN|I Kit (BIOLO1) in_accordance with an_instruction :
i ncl uded w?ﬁq&hﬁ?w agRyap & h??%ﬁ%éé’&ﬁ%@%‘?% SRRt R A Y BEAGRERE had

P N I MR T e e R TR, T
iy ol S SRR O Bl M1
el i
version "a" 1s shown in %5\%%9. _@@ﬂoﬁ%‘bﬂﬁﬁg callé s%du%eéggshﬁgg .

versi on " a" ¢hssHa40 1 hBdSHRrbDUGbeA L1 1¥ay O kaR 1 GHacWas "RUBRAT N /pbae

mut ageni ¢ i ntroduction techniqu y a PCR ne e version

desi gned sorg@pteLERPba681hand3RABCLLEN/BODBE aci d, glycine, (am no acid
97 nunber 43 according to the definition by Kabat) with proline and to

repl ace the 49-poverstonant'gtd amdd h' yed e al(striprepacied nsiher mdBageadedi ng
to the definition by Kabat) with aspartic acid. The PCR reacti on was
conduct ed u$hhgoduesiicd heBBhigherby/ p IR matlzod enlaathe ofi theaveusdgasi c
primer MBCLLGPS5R-(SEQ ID NO 36) and prinmer MBC LVSL. The DNA fragnent '
obt ai ned "g" and "h"™ was designed so as to replace the 36-position amino
acid, histidine, (amino acid number 36 according to the
definition by Kabatj with tyrosine in the vefsions "a" and "d';,
respectively. The PCR reaction was conducted with mutagenic
primer MBCiLGPQR (SEQ ID NO: 39) and M13 Primer RV usirig plasmid
hMBC1LaA/pUCl9 as a template. The PCR product was subjected to
an additional PCR reaction using M13 .Primer M4 as a primer and
plasmid hMBClLaA/pUCl9 as a témplate. The DNA fragment obtained
was digested with HindIII and BlnI and then subcloned into
plasmid CA/pUC19 which had been prepéred-by digesting the plasmid
with HindIII and BlnI. Using this plasmid as a template, a PCR
'reaction was conducted using primers MBC1LGP13R (SEQ ID NO: 40)
and MBC1LVS1l. ' The PCR fragment obtained was digested with Apal
and- HindIII and then introduced into each of plasmids_
hMBC1LalA/pUC19 and _hMBClLdX/pUC19 which héd been prepared by
digesting both plasmids with Apal and HindIII. The plasmids
obtained were determined of their _'DNA sequences. . Plasmidswhich -
were confirmed to contain a correét sequence were designated
"hMBC1LgA/pUC19" and "hMBC1lLhA/pUC19", respectively. Each of

these plasmids was digested with EcoRI to obtain a sequence
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was di gested W|th BamHl and Hi ndl 11, and the digestion fragnent was.
subcloned into the BanH -Hi ndl Il site of puUd 9. After sequencing, the

pl asni d DNA obt ai ned was digested with Hindlll and Af 111, and the
resultant digestion fragment was ligated to plasm d hVBC La[err]/ pUCL9
whi ch had been prepared by digesting the plasmd with H ndll| and AfLTT.
The pl asni @oRRAINSPEaPnEBINEBCAeSPEARIGOTh VBE Ir}[“@taP]lF@ldr]I&’ pbe Thes

s D e disetios win, S L6 gL g o e con st
P AR AR5 S0 S SRR e SR
S A e b B, YR R
0Bl 2ceyhbg, BAABRRLL 81 ML ALgREL N SAUBRS chaBKRR ac et 80

conduct ed W WMBC La[err]/pUC19 as a tenplate with a. nutagenic
rimer ﬁ@géﬂ%‘&%bﬁﬁam 37) and prinmer ML3 Priner RV. The DNA fragment
p ) p g

obt ai ned vwas di ggskedonist i Bamdhw andcH nej 4 | gpd, then a%g)culoon@grlengqsgw 9
whi ch had been prepared by di gestl ng - the pl asm d with BanH and Hindill.

After sequepepagediyisiny aathgePNA 0t ridiest 16 tecaashed vy bhP@8methBal. Pl
and Aor51H, and the resultant DNA fragnent was ligated to plasmd

hMBC La[ er ThépBCRIrehicthiohadabeennfuenate disiygdiag esittiaggntilee pplidem d Wit h

Bst PI. and Aor51HI. The plasm d thus obtained
MBC1LGP14S (SEQ ID NO: 41) and primer V1RV (A) (SEQ ID NO: 43)
using plasmid hMBClLaA/pUCl9 as a template. --The resultant DNA
fragment was digested with Apai and BlnI and then subcloned into
plasmid hMBC1lLgA/pUC19 which had .been prepared by digesting fhe
plasmid with Apal and BlnI. The plasmid obtained was determined
of its base sequence, and the clone into which the mutation
corresponding to each of the.versions was introduced, was
selected. The plasmid thus obtained was designated
"hMBCleA./pUClS- (x=i, 4, k, 1, m, n or o)". This plasmid was
digested with EcoRI .to obtain a séquence containing a sequence'
coding for the humanized L chain. The sequence was introduced
into the EcoIRI site of plasmid pCOS1 so that the initiation codon
for t_he. humanized L chain was located downstream from the EFla
promoter. The plasmid thus obtained was designated
"hMBC1LxA/pCOS1” (x=1i, j, k, 1, m, n or o). The DNA sequences
(including the corresponding amino acid sequences) .of the
versions "j", "l",_ "m" and "o" are shown in S_EQ ID NOs: 67, 68,
69 and 70,_ respectively. The. amino acid sequences of these

versions are shown in SEQ ID Nos: 48, 49, 50 and 51, respectively.

Versio_ns "p", "q", "r", "s" and "t" are modified form of
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was designated "hMBC Lc[err]/pud 9" Thi spl asm d DNA was digested with

EcoRl to obtain a sequence containing a sequence coding for the humani zed L
chain. The sequence was introduced into the EcoRl site of plasm d pCOSl so
that the initiation codon for the humanized L chain was | ocated downstream

fromthe EFl a pronoter. The plasmi d thus, obtajnged was desj
"hMBClLc| erthe pe@sionsye ﬂsvogé v d'm" s gnl” ﬁBd"f"ewe"?ees%ﬁ% ‘gﬁn]:\ffarlé’dwﬂéf:ﬁg

t t t tech t hod. "d"
e and “reéééjﬁZg%%ﬂsagﬁoglaﬂr‘l‘%oaﬁ%r RE4=PRUNGL. ASFEPORoE e .
TZLFZLQ?ne(fﬁé’%@%@s. e, VoutyRtle 8% BoLBRRER B Uuls My En<CABESAY |
a0 ERATEFsrETPRCHERS B ﬁééf@?éfnmﬁ@%é‘fcﬁﬁ *‘f/%%'b‘%i“*? fhen

version "e" ,err..] o) L (e EIN) th a-
mut ageni c p%l nmer {%%thﬁ 1R (SESG{I%D NOQ 3%1)3 a%drhprh rlrQeer él\%/tl%ftd(qs ﬁhﬁn@r .

44) .~ The b |
and t hen S%OHQ%HFQ%%EQMSQ%\@%%%\% eeﬁ%@gga%d biSa ’ge“??fin?ﬂ%&
with BanH aRdpbipdiif! reé\tk%tiaﬁue@agﬁgntt he1al ap)i donrs iiigesOBRW tah

H ndl'l1l and Bl nl, and the resultant digestion fragnent was ligated to
pl asmi d -C[ epstt pbR! 8£WERGhahddehesrepFRaawed ebdedieest.i nfot hbeptiedaiddwi t h
Hindl'll and Bl nl. The plasm ds thus obtained were respectively designated

; glvBcl Ld[ er pbtpi6h9d£" hBCekpfressliopUplasmand wals\Bdatigderar] AsWSIdT  Each
restriction fragment (514 bp) containing CDR3 and a portlon of
FR3 and entire FR4 so that the 91-position amino écid, tyrosine,
(the amino acid number 87 according to the definition.by'Kabat)
is replaced with isoleucine. The resultant plasmids were
determined of their DNA sequence and the clone of each of the
versions “i”, "4, "m" "1" and "o" in which 91-position amino
acid, tyrosine, (the.amino acid number 87 according to the
definition by Kabat) waé replaced with iéoleucine was selected.
The versions corresponding to the versions “i”, "j", "m", "1"
and "o" were designated versions "p", "q", "s", "r", and "tf,
respectively, and the plasmids for these vérsions were
designated "hMBClﬁxk/pCOSl (x =p, g, s, r or t). The DNA
sequences (inéluding'the corresponding amino acids) of'the
versions "g", "r", "s" and "t" are shown in SEQ ID Nos: 71, 72,
73 and 74, respectively. The amino acid sequences of these
versions are shown in SEQ ID Nos: 52, 53, 54 and 55, respectively.-

Plasmid hMBC1LgA/pCOS1 was digested with HindIII and EcoRI
“and then subcloned into plasmid pUC19.by digesting the.plasmid

with HindIII and EcoRI. The plasmid £hus obtained was

designated "hMBClLgA/pUC1S.
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of these/plasm ds was digested with EcoRI to obtain a DNA fragnent
containing a DNA codi ng for the humani zed L chain. The DNA fragnent was
i ntroduced into the EcoRl site of plasnmd pCOS1 so that the initiation
codon for the humani zed L chain was | ocated downstream fromthe EFlI[err]
pronoter of the plasm d. The plasm ds thus obtai ned were respectively
desi gnat ed " hVvBCHLY EPSELFCEESPE, tha vplafed diftogoidgndgn each version

"hMvBC Lf[err]/p ". Versiaons "g"' and "h" were also prepared using '

mut ageni ¢ iCh'J{ r"ﬁ%ﬁﬂwlt it cﬁ}égjfﬂ/ o P???%th%dfa%g%hg o’lgei‘ﬂ‘é' versions "g"
and "h" was designed so as to replace the 36-position am no acid,

hi stidine, (amno acid nunber 36 according to the definition by Kabat) wth
tyrosine in the versions "a" and "d", egtively. The PCR reaction was _
conducted w th nutagenic priner MBCLL QID NO 39) and ML3 Primer RV
using plasmd hMBClLa[err]/pUC 9 as a tenplate. The PCR product was
subjected to an additional PCR reaction using ML3 Priner MA as a priner and
plasm d hVMBClLa[ gpLifpbhlgragep1hedB! ahdno EREDMA Sd@Ble qhidisned was -
digested with Hndlll and Bl nl“and then subcloned into plasmd (err]/pUCl9
whi ch had beepyprpaEd Mmtbdesd i diey Pt@srhd défint 16h | by arsbBEN! -
Using this plasmd as a tenplate, a PCR reaction was conducted using

prinmers MBCO LGP13R (SEQ ID NO 40) and MBC LVS1. The PCR fragnment obtai ned
was di gest ed w-ith-—-Apad—andtHrdt—anrd-then—introducedinto—each—of—

pl asni ds hVBO LERFHLRTO and h&BA Bdt er r F/HUCEY” whi ch Shad $8en ff épared by

di gesting both plasm ds with Apal and Hindl 1| The plasmids—obtained were
determ ned of thei 2 DNA sequences. Plasm ds which were confirned to

contain a correct Yequence were dddignated "hMBClLglerr]/pUCl9" and
"hMBClLh[err]/pUd @", respectively. Each of these plasm d¥ was di gested

with EcoRI to obtaidn a sequence 100 I
e P : D I
f P I
g Y
h Y I
i Y K
j Y K D
k Y K A"

1 Y K v D

m Y D

n Y A\

o Y v D

D Y ‘K I
q Y K D I
r Y D I
s Y K A" D I
14 Y v D )

In Table 3 above, capital letters represent the following
amino acids: ¥Y: tyrosine; P: proline; K: lysine, V: valine; D:

aspartic acid; and I: isoleucine.

E. coli strain containing plasmid hMBC1lHcDNA/pUC19 aﬁd

E. coli strain containing plasmid hMBCqul/pUClQ*were
'designated "BEscherichia coli JM109 (hMBClHcDNA/pUC19)" and
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contai ning a sequence coding for the humani zed L chain. The sequence was
I ntroduced into the EcoRI site of plasmd pCOS1 so that the initiation
codon for the humani zed L chain was | ocated downstream fromthe EF1l[err]
pronoter. The plasm ds thus obtained were respectively designated

"hMBd Lg[ er rﬂ] /pCOsl " and "hMBClLh[err]/p |". Versions "i", "j", " k*, "1,
"I, tnd, "Eschepiddyg C@'llv@%o%l(&%‘%ﬁﬁ&?%)ng ﬁﬁﬁﬁ@@ﬁi’-&ejil}it rHYER | on

t echni que CR _net hod., . The P t t ' t i
br i mor  NBCTPCR PECroREPRE HGSY HDfr ahE: FREPSVIRALTEPFT) TEREFY NGRS
sin l asm d . Ay 9 . | : r t

wms. di beat BB LR Ingar il B o hasFhefCE A gl e Gloay AIdRAT™"
hMvBCl Lg[ err i.gh i | €= pl ] ith
Apal and Blolrﬁ . e tp fslm 0 r?cg%nrhbrgi \;\ef/a%é %g?ie)%(#'ng?dé%%ﬁl’lg t gfb%};eﬁg%%%#ce,
and the cl gne.y ol : t afyl ol t qg&h, [
was i nt rod&cg&%s@ﬁ%ﬁ@hﬁ%ﬁiﬁéﬁﬁﬁs%ﬁi hcg::l was %%s%g'ﬁa%/%%él o
"hMBCLLX[ erdrldUeh 4xckssionkio 1 FERM BPO562) for ERicheRlidgliadcyas sipest ed
with EcCORI to obtain a sequence containing a sequence coding for the

hunmani zed L{Hi4p0 1M c DRPS/ (ECLB Wred WERM BP-GdB30edolrNESch8ei EROR co11 enefo9

pl asm d pCOS1 so that the initiation codon for the humani zed L chai n was
| ocat ed dowmmtgcamxmuoide. EFl [err] pronoter. The plasmid thus obtained

was designated "hMBClLx[err]/pCOS1" (x =i, j, k, I, m n or o). The DNA
sequences (i(%l uliragsfketdonr égpondiosSg7amedd aci d sequences) of the
versions "j ","l","nf -and "0" are shown in SEQ ID NGs: 67, 68, 69 and 70,

respectivel y. Th&amides:eriinvwdudie eantofgendsinding activity and the

neutralizing activity of the hybrid antibody and the humanized

- #23-57-137-1 antibody, the above-mentioned expression plasmids
were expressed transiently in COS-7 cells. For the transient
expression of the L chain hybrid aritibody, each of the following
combinat.ions of plasmids was. co~-transfected into a COS-7 cell
'by electroporation using Gene Pulser (Bio Rad):
hMBC1HcDNA/pCOS1 and h/mMBC1L(A) /neo; hMBCchDNA-/pCOSl énd
m/hMBC1LaA/neo; hMBClHCDNA/pCOS1 and m/hMBClLdA/neo; |
hMBC1HCDNA/pCOS1 and hmmMBC1L (A) /neo; and hMBC1HCDNA/pCOS1 and
mhmMBC1L(A) /neo. That is, into 0.8 ml of a'cell suspension in
which COS-7 cells were suspended in PBS(-) in a concentration
of 1x107 cells/ml, 10 ug of each of the plasmid DNAs was added.
The resultant sblution was applied with pulses at an
electrostatic capacity of 1,500V and 25 wF. After 10 min. of
recovery period at room temperature, the cells 't_reated by |
electroporation were suspended in a DMEM medium.Supplemented
with 2% Ultra Low IgG fetal.calf serum (GIBCOQ) and then cultured
using a 10 cm culturg'dish in a CO, incubator. After culturing

for 72 hours, a culture supernatant was collected and centrifuged.
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versions are shown in SEQ ID Nos: 48, 49, 50 and 51, respectively. Versions
P, " q" “r" ,"s" and "t" are nodified formof 101 t he versions
ittty ', "It and "o", respectively, in which the 87-position am no
acid, tyrosine, is replaced with isoleucine. These versions were prepared

by using the Aorsl M restrlctlon site of FR3 for replacepent of the v r5|on
"h" with thEOvEPEPBR epll dgbris .y The)regultgnt; Hatshfér%]r%%%arré

From expr essi on hMVBQ Lx[err]/pCOSl (x =i, j, m 1or 0), an
Aor51H res PFCFF‘S E‘ﬂtg 2514 bp) cont ai ning CDR3, a portlon of FR3 and
entire FR4A were del et h I rt|o f th I )lasm d
was |igated an Ao IrH?g’Feg?'rE1 Fg% gr?%%t %zfoth)e coﬁi(all% ng and a

portion of Egg ‘i‘ngn‘%@.to' rgs,} FR4 S ltar% t.l.dt [&E’“%é' q:s_L 4 ¥k ryt%%bram d, tyrosine,

(the am no acid nurrber accor | ATl on at) is replaced

wth | sol eughRg: nERRa/BRIs18E x‘i’t‘hé‘ﬁl /PE6S1 B W [‘@(9) %}# Wehdfted

sequence an eac S| ons )

whi ch 91- pogi ko c&mmcaqudusw@@ér{@,pu(ﬂsf& (ﬁﬂbn&c@cm euabﬁmé%ﬁ\anner
according to the definition by Kabat) was replaced with isol eucine was

sel ected. The WeESIrQBSdC TOrSEBRN iy i\ arte DL ialsy "'"Th'éj cultilre "1 " and

“0" were designated versions "p", "qg", "s", "r", and "t", respectlvely and

t he pl asm dsupetrntitase \ohitaiioesl warsepde:sngimi et "ah i efor MMEOFILYSA =p,
g, s, r or t). The DNA sequences (i ncI udi ng the correspondi ng am no aci ds)

of the versasssy.q", "r", "s" and "t" are shown in SEQ ID Nos: 71, 72, 73
and 74, respectively. The am no aci d sequences of these
B Here, the purification of the hybrid antibody or the
humanized antibody from the culture supernatant of.COS-7 cell -
was conducted using AffiGel Protein A MAPSII Kit (Bio Rad) in
accordance with.an instruction included in the kit.
(6) ELISA assay
(1) Determinatién of antibody concentration
An ELISA plate for determining antibody concentration was
prepared as follows. Ealch of the wells of a 96-well plate for
ELISA (Maxisorp, NUNC) was coated with 100 pl of a coating buffer
(O.i M NaHCO,,, 0.02% NaN;) supplemented with 1 pg/ml of goat
anti-human IgG antibody (TAGO) and then bloc_ked with 200 pul of
‘a dilution buffer [50 mM Tris-HCl, 1 mM MgCl,, 0.1 M NaCl, 0.05%
‘Tween20, 0.02% NaN,, 1% bovine serum albumin (BSA):; pH 7.2].
Into each of the weils was added a culture supernatant of the
COS cells in which the hybrid antibody or the humanized antibody
was expressed or a solution of the purified hybrid antibody or
humanized ‘antibody in stepwise .dilution. After incubating at
room temperature for 1 hour and washing with PBS-Tween20, 100
pl of alkaline phosphatase-conjugated goat 'anti—human IgG' |

antibody (TAGO) was added to each of the wells. After incubating
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ver si ons afé“shomn in SEQ I D Nos: 52, 53, 54 and 55, respectively. Plasmd
r]/ pCosl was digested with H ndlll and EcoRl and then subcl oned

hvBC Lg[ er

into plasm d pUC19 by digesting the plasmd with Hndlll and EcoRI. The

plasmd th
position o
chainis s
sequence |
Ver si on
DC

us obt ai ned was designated "hNBCqu[err]/pUClQ 102 The

g AT A e Sl VO SRR 1,

[ Bt (%mﬁ a%%&ﬁ{eé s}gﬁ?{d%g('t%ﬁxﬁ'%dj@f' nét i on by Kabat)
nltrophel:glylphosphorlc ac:LdDSIGMA) Qs adldefd to each of thewells.

The Ksol\(nhi.on was énﬁ(asured fcvr absorbance K‘:\t 4O§/r{1miusing v Y

Mi'%\]/:r_BplatS Reader (Bio Rad). As the stBndlard £br this Vo

determination of antibody concentration, Hu I'gGl?» Purified (The

- Binding Site) was used.

-added to.each of thewells. After incubatingat roomtemperature

{(ii) Determination of antigen binding abi'lity

An ELISA plate for determining antigen binding ability -

was prepared as follows. Each of the wells of a 96-well plate
for ELISA (Maxisorp, NUNC) was coated with 100 pl of a coating

buffer supplemented with 1 pg/ml of human PTHrP (1-34) and then
blocked wit_h 200 pl of adilution buffer. Thereafter, into each

of the wells, was added a culture supernatant of the COS-7 cells
in which the hybrid antibody or humanized an.tibody was expressed
or a so.lution of the purified hybrid antibody or the purified
humanized antibody in stepwise dilution. After incubating at
room temperature and washing with PBS-Tween20, 100 ul of alkaline

phosphatase-conjugated goat anti-human IgG antibody (TAGO) was

and washing with PBS-Tween20, 1 mg/ml of a substrate solution
("Sigma 104", p-nitrdphenylphosphoric— acid, SIGMA) was added
to each of the'wells. The ‘solution was measured for absorbance
at 405 nm using Microplate Reader (Bio Rad).

(7) Confirmation of activities

(i) E.valuation of humanized H chain

It was found that an antibody comprising the humanized

H chain version "a" and the chimeric L chain exhibited thé same

level of PTHrP-binding activity as that of the chimeric antibody
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P Y K | g Y K

D oo Y D | s Y
K Vv D |t Y - Vv D I
ln Tabl e 3Pabove|, capital letters represent the follow ng amno acids: Y:

yrosine; P:. proline; K lysine, V. valine; D. as t I, d; d 1.
i sol euci ne. (EeecHG- SUr-ai AhEFrERTHEhGY Ig§§|’ﬁsdthﬂfép(§%r%b@ﬂ%glﬂjﬁ{@%gﬁa‘)%ﬁh&l i
strain containing plasm.d hivBClLg] err] 9 e desi § wlGhi
col | Inaoo Fibes ntasion o7 2 bt S L AR BYBh S e e
Lq[ er 19)", .respectivel vy, | h N, It
terns of Buﬁgﬁgggof)ﬁéat ea?mf“ﬁlélllﬁgt%i 6*\3%;*’%%?537 :é?: us{l g)%of G’ngal:sl ?%c?e gﬁ? e

Human- Technol Agenc f. g rhals: Sci e %}g REi |é3&)é Ry . (1-3,
Hi gashi 1--cﬁo§g¥‘a?sl%%§bép§ﬁp,°%§ gé"% ne(r\li,n apan oln August 15r,l 1996 under

t he ‘accessi on, No. ERM, BP; 5629 §9F 1 §ssheibshiya col i IMLO9
Eﬂﬁg Il:b[[)NN?/l})gNZ?Q)find EE&I\?%P%%%%)% or -ESChgri chia coli JMLO9

[ qf er risR! 9Fr1 §)/F§Egg@sf, pkiQNahptis ges- 7 cell For determ ning the
ant i gen- bi ncfllr%gggjct | VI Ey and the9neut rgl I Zi ﬁg activity of the hybrid

anti body and the hwmenized 1#23:07 435 h/AMEAIGHYA)L e b art-isdy aetied
expression plasmds were expressed transiently in COS-7 cells. For the

transient expr Qﬁtﬁ.@@nbbihhﬁznb steiwitybr imbwete bodsheredadle df chaenfof Itdhe ng
conbi nati ons of plasm ds was co-transfected into a COS-7 cell
hybrid antibody was either m/hMBClLaA or m/hMBClLdA, the
antibody showed the same level of antigen binding activity as
" that of the chimeric #23-57-137-1 antibody (FIG. 6). These
results suggest that FR3 and FR4 are suitable for a humanizéd
antibody but there exist amino acid residue(s) ‘that need to be
replaced in FR1 and FR2. |
(ii-b) FR1/FR2 hybrid‘antibody '

When the L chain of the hybrid antibody was mhmMBC1L (L),
the antibody showed no antigen binding activity. However, when
the L chain of fhe hybrid antibody was hmmMBC1lL (?\..)', the antibody
showed the same level of antigén binding activity as that of
the chimeric #23-57-137-1 antibody (FIG. _'7) . These results
suggest that FR1 is suitable for a humanizeci antibody but there
exist amino acid residue(s) that need to be replaced in FR2.

(iii) Activity of humanized antibody

The humanized antibody in which each of the versions "a"
to ."t" was used as the L chain was determined of its
.an'tige_n—binding activity. As a result, it was found that the
humanized antibodies.having the L'chain versions "§", “1” "m",

- "o", "g", "r", "s" and "t" exhibited the same level of

PTHrP-binding activity as that of the chimeric antibody (FIGs.
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by el ectroporation using Gene Pul ser (Bio Rad): hMBC HcDNA/ pCOSI and

h/ mvBd L( X)/ neo; hiMBC HcDNA/ pCOS1 -and m hMBClLa[ err]/ neo; hMBC HcDNA/ pCOS1
and m hMBC Ld[ err]/ neo; hMBC HcDNA/ pCOS1 and hmvBCLL ([err]) /neo; and
hVBCl HcDNA/ pCOSI and mhmvBCl L([err])/neo. That is, into 0.8 m of a cell
suspension in which COS-7 cells were suspended'in PBS(-) in a concentration
of 1x10[err]3 geltdini, 10 [err]g of each of the plasmi d DNAs was added. The

I |yt lied w I - I i C. [ f
o0 SOLH L35 485 ApolL s L Ul ooy ot L eCLiosL £, cgpact Ly of
th [ 1 d I .at i d i i
Lhe el = Lreat ooy, £LaCkAORNiAL a0 VALS SUSORIRA LS AVEHBI
cul tured usipg;goll CEGULELLR HeRlt 1R (irersIs&.'oglﬁgﬁ%ts%ri'dsAueQIg cul turing

for 72 hours, "a cuffure supernatant was col Fecte centrifuged 104 to

renove cel l iﬂ‘l’:%ﬁ%eeﬁh‘inrt%s‘é' cadt wag Ripxwi1g§d as a sanple for the ELISA
assay. For the transient expression of the humani zed #23-57- 137-1

anti body, the pl agRikdegeabinadhi@ntobreit BeapIMBEHEn MY RERS] 0¥ the | .
hMBCl Lx[err]/pCOS1 (x = a - t) was transfected into a COS-7 cell using Gene
Pul ser (Bi onRagdhiized BetSdBRIYTHARECongudesel ukak g @achhefhybel @&ocanwhedy
above. The cul ture supernatant obtained was provided as a sanple for the

ELI SA assaycohieieattibaspofi plashidrasfant baplgbsidnaneécbodyfar QHe celdsni zed
anti body fromthe culture supernatant of COS-7 cell was conducted using '
Affi Cel ProhsBClACHNRIPICHOL anid GMBEALmAYpCOS1; hMBClHCcDNA/pCHOl and

hMBCqu?L/pCOSl;_ and hMBC1HcDNA/pCHO1l and hMBC1lLrA/pCOS1l. The
plasmids were co~transfected into a CHO cell by electroporation
using Gene Pulser (Bio Rad). Subsequently, each of the
expression vectors was cleaved with restriction enzyme Pvui to
obtain a lenear DNA. The resultaﬁt DNA was extracted with phenol
and chloroform and then precipitated with ethanol. The DNAs
thus prepared were respectively:subjected to electroporation
as follows. That is, 10 ug of each of the plasmid DNAs was added
to 0.8 ml of a cell suspenSiOn containing CHO cells in PBS(-)
'in a concentration of 1x10’ cells/ml. The resultant mixture was
applied with pulses at an electrostatic capacity of 1,500V and
25 pF. Afte:_: 10 min. of recovery period at room temperature,
the cells thus treated were suspended in a MEM-a medium (GIBCO)
" supplemented wiﬁh 10% fetal calf serum (GIBCO) and then cultured
in a Cdz incubator using 96-well plates (E‘alcon).. On the day
after starting the cultivation, the medium was replaced by a
MEM-a selective medium supplemente_d.with 10% fetal calf serum
(G.IBCO) and 500 mg/ml of GENETICIN (G418Sulfate; GIBCO) but
containing no ribonucleoside or deoxyribonucleoside.. From the

culture medium, cells into which the antibody genel was introduced
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accordance with an instruction included in the kit. (6) ELISA assay (i)
Determ nation of antibody concentration An ELI SA plate for determ ning
anti body concentration was prepared as follows. Each of the wells of a
96-wel | plate for ELISA (Maxisorp, NUNC) was coated with 100 [err] of a
coating buffer (0.1 M NaH err],, 0. 02% NaN[ err]) supplepented with 1
[err]g/m olegBapelREreRuneht F% BRI DRI (Hhesa ¢ Mefided Biteshoo

%egrﬁ!%l) ;F\a/]ceﬁﬁ?glel'gﬁ’ gg/r%;%%‘ ra}%te’i%oVFﬁgsSEFuW%%ﬁL?BS% Ocrﬁalg/ls ZN’]%cgeI nt.o
N adde f h | mh h
Che et o ahErral R BERECRB LR LY U 85 R L £8b s bRT STy il Wl
o T AR i A
PBS- Tween20§ %Qg rﬁglar?f g@éﬁ@%bggxpg§ﬁpﬁﬁ{:§é EQQJ‘?ter %tte%ﬁ'nfwa

| gG anti bod to eac | ncu at1 ng

at room te”Hﬁ‘cibBEi? E%hc%nQ%El%ﬂd WA SisRG \Wdd Rl Ve RRZAg %h@glc@ll‘%f a
substrate solution™("Si gmal 04", p- nitrophenyl phosphoric acid, SIGVA

added to eaghogk Whgche r%duE!é@l solldlriger \W@DUTRAYH %dxtfﬂfooﬁ.lé%)rme at 405
nm using Mcroplate Reader (Bio Rad). As the standard for this

det er mi nat i galettaneiljgodylqenteat.rati on, Hu | gG [err] Purified (The Binding

Site) was used. (ii) Determ nation of antigen binding ability An ELI SA

plate for determ Fhegsaatlegep bifnthegcaliticey of the stable transformant
for the antibodies thus established was conducted in a roller
bottle using a MEM-a mediﬁm supplemented with 2% Ultra Low IgG
fetal calf serumwithout ribonucleoside or deoxyribonucleoside.
On each of day 3 and day 4 after the cultivation, the culture
supernatant was collected and filtered using a 0.2 um filter
having (Millipore) to remove cell debris therefrom. The
purification of the humanized antibodies from the culture
supernatant of the CHO cells waé conducted using POROS Protein
A Column (PerSeptive Biosystems) on ConSep LC100 (Millipore)
in accordance with an instruction included. The humanized
antibodies were provided as a sample for the determination of
néutralizing activity and exaﬁination of'pharmacological
efficacy on hypercalcemic model animals. The concentration and
the antigen-binding activity of the purified humanized

antibodies were determined by the ELISA system .as mentioned

above.

EXAMPLE 4

Determination of Neutralizing activity
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was prepared as follows. Each of the wells of a 96-well plate for ELISA
(Maxi sorp, NUNC) was coated with 100 [err]|l of a coating buffer

suppl emented with 1 [err]g/ M of human PTH P (1-34) and then bl ocked with
200 [err]l of a dilution buffer. Thereafter, into each of the wells, was
added a culture sugernat ant of the C?-? cells in which the hgbri d anti body -
or humani zed ant i P88ySGEErBIBRELSBIOENAVEER U FHRIACERHEL Y9 itdte mpyiSe

i bod h i fied i zed gntibody i i se, di lLution. Af
ncubati ng. APCRBBAVY ohBEr S IRE: PTG AN FAPESMARLAZS, S0P YdY RS of
| kal i h t - | d I 7 I L body (T
Added 1o batRiaReiRd anrd Eek pEPIbnd kit iPle BRI 2neY At hndte

washi ng i | BR39BuReR20erh Ul St IPLEARLSY oM oa R k)

p- ni t r ophenyl'phosphor was added to each o

sol uti on Vs BBasied LA aiANER Al AT NS NEIMA RIS Rpader (B 0

Rad). (7) Co rmati1on of activities (1) Evaluation of humani zed ain It

was found t BauRa i bedy ey isigss £Re 18U 26@cH1GRRIN N ¥atihos e and
the chinmeric L chain exhibited the sane | evel of PTHP-binding activity as

that of theyghilgec s2agg-hedy Hlbte iSer Jdreerathits desil‘t ceuag9309
that the humani zation of the Hchain V region is satisfactorily achieved by

t he versi onylgdwellhenéfarieuddie fbumadiazed Fhehailtwes mieddumewayaepgllapddied
as a humani zed anti body H chain in the foll ow ng experinents. (ii) Activity
of hybrid amtithodan('iS -Fa)l Z-RedA/RRI GBS isippitenzothed with 4 mM
Hydrocortisone and-10% fetal calf serum. After culturing for
three to four days, the cgltﬁred cells were washed with 260 ul
of Ham'S F~12 medium (GIBCO), and then 80 pul of Ham's F-12 medium
supplemented with.l mM isobutyl-l1-methyl xanthine (IBMX, SIGMA),
10% fetal calf serum and 10 mM HEPES was added thereto. The
' resultant mixture was incubated at 37°C for 30 min.

The mouse antibody, the chimeric antibody and the
humanized antibody to be tested for neutralizing activity were
previously diluted stepwise in the following groups: {10 pg/ml,
3.3 ug/ml, 1.1 pg/ml and 0.37 ug/ml}, [10 pg/ml, 2 pg/ml, 0.5
pg/ml and 0.01 ug/ml] and [10 pg/ml, 5.ug/ml, 1.25 pug/ml, 0.63
pg/ml and 0.31 pg_/ml] . Each of the diluted antibody sample

- solution was mixed with an equivalent amount of 4 ng/ml of PTHrP
(1-34) . Eighty pl of the resultant mixture solution was added
into each well. The final concentration of each antibody became
a quarter of the concentration of the above-mentioned antibody,
and therefore the concentration of PTHrP (1-34) became 1 ng/ml.

Ten minutes after the treatment at room temperature, the culture
sqpernatant wa.s removed and the residue was washed. with PBS tﬁree

times.  From the resultant, cAMP in the cells was extracted with
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When the L chain was h/mvBd Ld([err]), the antibody showed -no anti gen

bi nding activity. However, when the L chain of the hybrid anti body was

either mhMBC La[err] or mihMBClLd[err], the antibody showed the sane |evel

of antigen binding activity as that of the chinmeric #23-57-137-1 anti body

(FIG 6). These results suggest that FR3 and FR4 ‘are suitable for a

hunani zed ARtitbedyantit3% hisle %98 stharrhoarditharesvanersyedhut thdeatehe
Wien .t he L chain of

the hybri dJ&F ASBATAREE MnFERRIe FEF P Brb i bo g e shEREA RO AR  gen
b 19, Sk Meblvel U e R G Ol ol A U Akl POk,
ocli VLY SeuEhatagh o "eoCITPLE 23 il Sl aBtihodyl Ry iy SRS

exist am NgeReithiked duehslcAMifkiRder (@ ARhCEHRAREAL s Hin Alkbittiafitll Vi LY

of humani zed ant y The”humani zed anti body 1 n which each of the versions

rat 1o "t" MRs s ethAsmidiel dn GhRIIMdMREwEEhehT NRdl Diekhis tani t ARk Blogidng
activity. As a result, it was found that the humani zed anti bodi es havi ng

the L chai gn4ershaeng ithe hianizeld ah@ibodics @avihg L chinaersions
exhi bited the sane | evel of PTHrP-binding activity as that of the chineric
anti body (Ehowiny0¥he s8mbo0lddel(8f arbsigdn+isimbivig aictGRQ St &y enatodsct i on

cell Iine For establishing a stable transformant for humani zed
: the chimeric antibody, those having L chain versions "gq", "r",
"s" and "t" in which the 91-;position tyrosine was replaced with
isoleucine exhibited the closest neutralizing activity to that
of the chimeric antibody, and especially those having a L chain

version"q"exhibitedthestrongeétneutralizingactivity(FIGs.

12 to 14).

EXAMPLE 5
Examination of Pharmacological Efficacy on Hypercalcemic Model

Animals (1)

Using a hypercaicemic model ‘animal (a human tumor
transplanted nude mouse), a chimeric antibody énd humanized
antibodies individually having L chain versions "m”, "r" and
"q" against PTHrP were examined for their therapeutic efficacy
on hypercalcemia.

As a hypercalcemic model animal, was.used'a'nude mouse
which had been traﬁsplanted with human pancreatic cancer PAN-7
[purchased from_ the Central Institﬁte for Experimental Animals].
It has been known that a nude mouse which has been transplanted

with human pancreatic cancer PAN-7 exhibits an increased calcium
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anti body, the above-nenti oned expression plasm ds were introduced into a
CHO cell (DXBll). The establishnent of a stable transformant of the
humani zed anti body was conducted using each of the follow ng conbinations
of plasm d as an expression vector for CHO cells; hMBC HcDNA/ pCHOL and
hvBC Lnferr]/ pCOSl; hivBCA HCDNA/ pCHAO and hMBC Lg[ err]/ pCOS1; and '

hMVBO Hc DNA/ FEROEN&#A@ tRRBCLDy PdPPF) BeosinCrids iRt diiad Wi id-uten ididct ed
into a CHO cel | _by el ect ropirat l,on using. Gene Pu|ser (Bjiog Raf%}

Subsequent | §€VEAORSoRYPRECEXFPELR| BR1GRCEBr3SFRCIRFRAVEH W thP T £MPLS on
enzyme Pvul to obtain_a lenear . . The resyltant DNA was, extracted. .with
phenol and EREGEEEST HPaRoIhae 1Fhkc AR AELH ATEPAS RSV E e BRAS MiRus

e 10 err FRRBPL Zﬁ%ﬁ%?'a%ﬁéf%i:%tmee%f%f‘i&%'fﬁ%é{%%ﬁ%%te%%@o?@tiﬁ%ﬁ“@ﬂ%&%""é
| & St A _ |
el torm  TRORPRLRR) ARy, Be, ReCoThventdh RAERRELT Ut SHHAELY,

capacity of . SRRV AR 2 Rk EHRLT s Aldabiceld pHNLY Qfad SHQUAINEDEY Ghat oom

tenperature, “the ce Aus treated were suspend In a MEM a

(G BCO suppleamieadnd bt B84, 9L agh€akhd S@s 1 rfd B demh 5D iGUhyRE in
a CJ ERR] incubator using 96-well plates (Falcon). On the day after

starting thefcuhlel walstornidag .medi um was repl aced by a MEM [ ERR] sel ective

medi um suppl enented with 10%fetal calf serum (A BCO and 500 ng/m of

'GENETI CI N ( 418Sulrhat @as&kaBeOp£h tthec biiain ipag dxe@ at o sl ceos iRk -OF was

deoxyri bonucl eoside. Fromthe culture nmedium cells into which the

anti body gesengastied: nsdogeBALB3c-nu/nu nude mice (Nippon Charles River)
in vivo. For the evaluation of pharmacological efficacy, 5-
weeks-old male BALB/c-nu/nu nude mice (Nippon Charles River)
were purchased and then acclimatized them for 1 week, and the
mice of 6-weeks-old thus prepared were used for the evaluation.
The hupercalcemic model mice were prepared and divided into
groups in the following manner. The human pancreatic cancer
PAN-7 passed was excised and then finely cut into 3 mm cube of
blocks. The resultanﬁ tumor blocks were subcutanepusly
transplanted under the skin flap of the rﬁice at one piece per
mouse. Two or three weeks after the transplantation, when it
was confirmed that the tumor volume in éach of the mice becéme
satisfactorily large, the mice were divided into grbups so that
tumor volume, calcium concentration in blood and body weights
of the mice of the individual groups were ax}era'ged, and the mice
were used as the hupercalcemic model animals.

The examination of therapeutic efficacy on hypercalcemia

was conducted as follows. A single dose of the chimeric antibody

or the humanized antibody having a L chain version "m" or "r"

against PTHrP was administered to each of the above-mentioned
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were sel ected. After replacing the culture nediumby a fresh one, before
and after two weeks of cultivation, the cells were observed

m croscopi cally. Wen a satisfactory cell growmh was observed, the cells
were determ ned for the anmount of anti bodi es produced by an ELI SA assay

conventionally used for determ njng antibo concentratjion as describ
above. Armntbygﬁﬁcﬁ F?@}ctﬂ‘a‘g‘épvﬂlﬂ'% Yo Eihriger gﬁﬁ&n?“‘BP“&nPfEbggi es

| ect | N d. _Th ! f_the_ cul f.th |
(T anst or martY 181 BRCRR RBBEros 4 e Bt bt ien vee Ranhated THERDTON o

cal . ser um BRTRBGL =1 FBRAEN ebor BECRT - Socdyy | BRRhAlSber a8, ConShanhost Chay

cal f_ serumwmw eosl| de or eoxyri ponucl eos

and day 4 85686e148$39F55£i43n44ﬁc§1 iy &.a?%‘ll Ipogg)%a@gimiﬁoiﬁ C{jsgeand

filtered using a err avi ng to renove ce ebris

therefrom. rd i i i ze i Qodi r | Lug,e
Snper nat ant g R P R My Ry, 1 (R Rl by

(Per Septi ve; Bi psyst i RiiFAR3eRAtiCH)0ebbl bEPOKEE)m ¢k AeEORdaBEe W EB-aN
i nstruction included. The humani zed anti bodi es were provided as a sanple

for the detengi saleotimotoneshtahtzbngiAChblybtlyanadmexatii8at €68 ehe body
phar macol ogi cal efficacy on hypercal cem ¢ nodel animals. The concentration

and t he antwgtgh lionefvabuate ithietphafmddel pyicdl ed fieaey afdhanintiddbdieeser e
determ ned by the ELI SA system as nentioned above. EXAMPLE 4 Determ nation
of Neutral i Zhadwess wiclyre0®as determined by measuring the major diameter
(a mm) and the minor diarﬁeter (b mm) of the tumor and calcuiating
uéing the both measured values accordingl to Galanﬁ’é equation
[ab%?/2]. The calcium concentration in blood was determined as
ionized calcium concentration in whole blood by drawing blood
from each of the mice via the orbit using la hemétocrit t'ube and
applying the blood to 6.43 Automatic Ca™/pH Analyzer (CIBA-~
CORNING) . | | |
As a result, it was found that the administfation of the
chimeric antibody and the humanized antibodies eachlhaving the
L chain versions "m", "r" and "gq" leads to a rapid improvement
in change of bod'y weight and c;alciurﬁ concentration in blood and
a retention of improvement for a prolonged period of time for
a subject. This resulf showed that the chimeric antibody and
the humanized antibodies of the present inventibn are useful

for treatingmalignant tumor-associated hypercalcemia (see FIGs.

.15 and 16).

. EXAMPLE 6 ~

Examination of Pharmacological Efficacy on Hypercalcemié Model

Animals (2)
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The determ nation of neutralizing activity of the nouse antibody, the
chinmeric anti body and the humani zed anti body .was conducted using rat

nyel oma cell |ine ROS17/2.8-5 cells. The ROS17/2.8-5 cells were cultured in
Ham S F-12 nmedi um (A BCO suppl enented with 10% fetal calf serum (G BCO
using a CJerr] incubator. The ROS17/2.8-5 cells were inoculated in each of
the wells of a 96”\féélnlg 5 dyPersad cesrice madal G igr L ofde Mymare| furomo

[err] 1l /well and c |tured for 1 day, The cul ture nedjum was lLaced wit
Ham S F- 12 HagopdenBrERbe cd mrneﬁlqu@a‘?%%mi&ﬁ@%h
fetal calf seru f er .cul ur|n for threge 4o faur t he cultured
col I's vere m@ hRvs8g T St sRhemAn Erk2er by BYRe Hes CxatiTok

dans i ne (1 5% el it%e%%%e#f%%“ ot um““;“%%%%ﬁ%&é 5?%%
thereto. The resu%%nte}ggllﬁtntértq_o\ﬁasf gnctg%gtt‘?‘%@aﬁ:e?iﬁﬁr d&anucﬂﬁg}!{nn The

nouse anti body, the chineric anti body umani ze to be

tested for v pLev di | gt
ol | owi ng. of Jhse o lF5 el My sPt R Sl e bk %efﬁ“%%%p‘*%%ﬁ i

[err]g/m ], dnkehdr@id ]aﬁ{t"ﬂbod%/ [ @ Mumah iz dcE A iddahWidyl PG/ MHasand
[10 [err]g/m 5 [err]g/m, "1.25 pg/m, 0.63 [err]g/mM and 0.31 [err]g/m].

Each of the vaéidsitced it Mﬁm;aszso&aalamnm&am td tdnch efutal ent
anount of 4 ng/m of PTHP (1-34). Eighty [err]l of the resultant m xture

sol uti on waabaddethentioreathypektaldbnibinade  adcentiattiadl wéirdechaatdsedody
becane a quarter of the concentration of the above-nentioned anti body, and
t heref or e t Rencsuricedt Latd0BLUgPTer Pigus84) Uredayell day d,. dagn7namd tdssy
after the treatnment at roomtenperature, the culture supernatant was
removed and he@ftesn dine wenindsta@tdion mPESh Infechs mise Masmdafermined

resultant, cAMP in the cells was extracted with
for the calcium concentratlon in blood and measured for the body

weigh to evaluate the pharmacological efficacy of the antibodies.
The calcium concentration in blood was determined as ionized
calcium concentration in whole blood by drawing blood from each
of the mice via the orbit using a hematocrit tube and applying
the blood to 643 Automatic Ca'/pH Analyzer (CIBA-CORNING) .
As a result, in the hypercalcemia model animal carrying
human pancreatic caﬁcer PAN-7, the administration of the
chimeric antibody and the humanized antibody having the L chain
version "q" leads to a rapid improvement with respect to body |
weight and calcium concentration in blood and to a retention
of improvement for a,prglonged time period for a subject. This
result suggests that the chimeric antibody and the humanized
antibody of the present invention are useful agent for treating

malignant tumor-associated hypercalcemia (see FIG.17).

EXAMPLE 7

Examination of Pharmacological Efficacy on Hypercalcemia Model
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110 10 Al of a 0.3% HC1-95% et hanol and then evaporated with a water Jet
aspirator to renove the HC -ethanol. The residue was dissolved in 120
[err]] of EIA buffer attached to cAWMP EIA Kit (CAYMAN CHEM CAL'S) to
extract the cAMP therefrom The cAWP | evel was determ ned using cAMP EIA

Ki t (CAYNAN CHEM CAL'.S) in accordance with an instruction included wthin.
As a resul t AnifagSs (Bdund that, anong the humani zed antibodi es having L
chai n versions showi ng the same | evel of antigen-binding activity as that
of the chineric antibody, those having L chain versions "gq", "r", "s" and

"t which th
e;hiépéedlfhetcfogé% léL%?Q?%%%%§é§§?|V| éﬁ?% “%%ﬁph Qiqﬂﬁgp%ai;eﬁ1
, L
ot ongest T e e AnEedr Ayt nisRy; B @{Qﬂve?&%ﬁi%%@@%; on of
Phar macol Ogh‘&ﬁ’lgn?zgklcfﬁﬁ'l m%rl‘fl%l ﬁ%ﬂac.i.rivggfgléﬂ' '{%dégéé}xslt’sﬂ’ ﬁwere

hyper cal cem ¢ no anina human tunor transplan e nouse
chineric anékaﬁdneanéo&u%@ﬁe@h@&ra Q@i o fFdicd AU wb@@c@aden&i@l n
versions "ni, "r" d "q" against PTH P were examned for their therapeutic

efficacy on hyperqal eBikaexPperameyper asl 8wl aypedealdemial moded Wedehad ,nude
nouse whi ch had been transplanted with human pancreati c cancer PAN-7

[ purchased &raudéhso@eatimto isich humahol ulgpeancentlxt-Anfpratctiasdd fras

been known that a nude nouse which has been transpl anted
the Central Institute for Experimental Animals) was
transplanted was used. It has been known that a nude mouse into
which human lung cancer LC-6 is transplanted tends to show an
increased calcium concentration in blood with increased tumor
volume and develops hypercalcemié associated with decrease in
body weight and spontaneous activity.

In this example, therapeutic efficacy of the chimeric
antibody and the humanized antibody of the invention on
hypercalcemia induced by the human lung cancer LC-6 was examined
by the measurement of body weight and calcium concentrat:i.on iﬁ
blood of the test animal.

The passage of the human'lung cancer strain LC-6 was
conducted using BALB/c-nu/nu nude mice (Nippon Charles River)
in vivo. For the evaluation of.pharmacological efficacy, 5-
weéks—old male BALB/c-nu/nu nude mice (Nippon Charles River)
were purchased and then acclimatized them for 1 week, and i:he
mice of 6-~weeks-old were used.

The hypercalcemia model mice were prepared and divided-
into groups in the following manner. The human lung cancer LC—G
passaged was excised and then finely cut into 3 mm cube of blocks.

The resultant tumor blocks were subcutaneously transplanted
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wi th human pancreatic cancer PAN-7 exhibits an increased cal cium 111
concentration in blood as increasing the tunor volunme and devel ops

hyper cal cem a which is associated with, for exanple, decrease in body

wei ght and spontaneous activity. In this exanple, therapeutical effect of
the chineric antibody and the humani zed anti body of the invention_on

hyper cal cen?2deRdthe oy EHePnafakpdnse Al OPEaRi8FeFRRE MORRE exdFNeF by

h f bod i gh | ci ; ion in_blood_of

tost ani mal ChARE BRSEayal bPEt HaShGRANCRAALFBht b cHIEE: LPARES GROZS5RENCt ed
' BALB/ ¢ nu/ d ' ' I ' L) iyq. F h

cval vat 1 on BF prafmeorag £ar bl PBaegeRso, BelRibe Raf thaeRR. ol nu nude
val uat | . s 0rd fifite °BA fe

weok,  and REChERCEpELY Rola ey fHY AIBSRAT BB ERLY oG, £ Bt

eval uati on. | cegy &:amd ) d d a dixpnded i
val uatl Egﬂgglhf@fﬁﬁé, ETLEi (R ﬁén%ﬁﬁr%&@npiﬁpﬁisgd Bfd Bﬁkl& thgh% 4

groups int oW ng’ manner. T man pancreatic cancer 7 passe

was exci sedogndhd hgeef bP&lne GudivitRal JroaDdte Bhoekged] NEna &Y 3Rk
tunor bl ocks were subcutaneously transplanted under the skin flap of the

nce at onewPr&CEsPAr aBDHRE. hiperehltbmea weaks ahliemlkhe transplantation,
when it was confirned that the tunor volume in each of the m ce becane

satisfactorily | arge,estdmeimacionvefetHeyagedti otaf fif cagg caphiypetrchloemia
vol une, cal cium concentration in blood and body weights of the mce of the
i ndi vi dual wasgesdwertedasragddwandAt singie doweref thedchaigndtiec antibody
hupercal cem ¢ nodel ani nmals. : :
or the humanized antibody having a L chain version "q" against
PTHrP was administered to each of the above-mentioned
hypercalcemia model mice via tail vein in a dose amount of iO
or 30 ug p'er mouse. On day 1, day 3, day 6 ahd day 10 after the
administration, each of the mice was measured foﬁ: the calcium
concentration in blood and measured for the body weigh to
evaluate the pharmacological efficacy of the antibodies. The
calcium concentfati_on in blood was determined as ionized calcium
concentration in whole blood by drawing blood from each of the
mice via the orbit using a hematocrit tube and applying the blood
to 643 Automatic Ca**/pH Analyzer (CIBA-CORNING).
As a result, it was found that in tlhe hypercalcemia model
animal- carrying human lung cancer LC-6, the administration of
the chimeric antibody and the humanized anfibody having fhe L
chain version "g" leads to a rapid improvement with respect to
body weight and calcium concentration in blood and to a retention
of improvement for a prolonged time period for a subject. This
result suggests that the. chimeric antibody and the humanized

antibody of the present invention are useful agent for treating

malignant tumor-associating hypercalcemia (see FIG.18).
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The exami nation of therapeutic efficacy on hypercal cem a was conducted as
follows. A single dose of the chineric antibody or the humani zed anti body
having a L chain version "nf' or "r" against PTH P was adm ni stered to each
of the above-nentioned 112 hyper cal cem ¢ nodel mice via tail veinin a
dose anount of 10 or 30 [err]g per nouse. A single dose of the hunmanized
anti body having a L chain version "q" was adm nistered to each of the
above-nentlgned Eépgrcalcenic nodel mice via tail vein in a dose amount of
20 or 60 [efrf nouse. On day 1, day 4, day 7 and day 11 after the

?ﬂmg{‘i)iériﬁﬁc’ﬂssiﬁ? A3 kb 8B any RalER o, SeriPhn ETRE RRATREROrEreE

efficacy of i unor vol une was deternlned by neasuri ng
t he maj or d?ggg 88& Bg%ﬁ? BI§E% g m.nor dianeter (b nmm of the tunor and

cal cul ating using the bot h neasured val ues accordlng to Gal ant's equation
[ab[err]/2]. The cal ciumconcentration in blood was determ ned as ionized

cal ci um concentraghognig whgkeikkaed hunértaw aaahly%q@ brorneagh tqfgdie mce
via the orbit .using a hematocrit tube and applying the blood to 62

Aut omat i ¢ CapthBbddnahyeeactLoBAUsCEGNBRERCORES wa s’ edtlductied wasThepnd-t hat
the adm nistration of the chineric antibody and the humani zed anti bodi es

each havi ng3gheyk) chas nuseed sisoan dmtigén arahadsgrbeendatbotive rspigbr tip
i nprovenent in change of body wei ght and cal cium concentration in bl ood and
a retentionspécifipreléyefivrf OrtarpinkbagePyet f bed ainttiibuelifey of sabjiects.
This result showed that the chineric antibody and _
concentrations were used as an analyte. From the sensorgram
obtalned kinetics parameters (binding rate constant “kass” and .
dissociation rate constant “kdiss”) were calculated. With
respect to the kinetic analysis, literature “Kinetic analysis
of monoclonal anbtibody-antigen interactions with a new
biosensorbasedanalyticalsystem",Karlsmxth.etal.,(1991),
J. Immnnol. Methods 145, p.229-240, was used for reference.
(1) Immobilization of.PTHrP.(1—34+C) onto the sensor tip
| PTHrP (1-34+C) was adsorbed onto sensor tip CM5
(Pharmacia) .
As a running buffer, HBS (10 mM HEPES, pH 7.4; 0.15 M NaCl;
3.4 mM EDTA; 0.005% Surfactant P20) at a flow rate of 5ul/min.
was employed. The calboxyl groups of calboxymethyldextran on
the sensor tip CMS5 were activated by.an injection of 100 pl of
0.05M N-hydroxysuccinimide (NHS)/0.2M N-ethyl-N’- (3~
| dimethylaminopropyl)carbodiimide-hydrochloride (EDC) and an -
injection of 100 pl of 80 mM 2~(2~-pyridinyldithio)ethanamine
(PDEA) /0.1M borate buffer (pH 8.5), and an additional injection
of 10 pl of Spg/ml PTHrP (1-34+C)/10mM sodium acetate buffer
(pH 5.0) to adsorbe onto the C-terminals of PTHrP (1-34+C)
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t he humani zed anti bodi es of the present invention are useful for treating
mal i gnant tunor-associ ated hypercalcema (see FIGs. 15 and 16) EXAMPLE 6
Exam nati on of Pharmacol ogi cal Efficacy on Hypercal cem a Model Aninmals (2)
113 Usi ng a hypercal cem a nodel animal (a human tunor transpl anted nude
nouse), a chineric antibody and a humani zed anti body having L chain v%{sion

"q" agai nsEPPFREPCRLAY ERENFHEITESEAREr r THRFSHRATEY efdh dd\prion ©

hyper cal cem a as follows. The exanigai&on for the therapeutic efficacy on

e B R S ee 3 e e
BTH P v dBHH A 31 cPad CeraaEhoT Lo el oo R Rt AR Gor el
L i S
Col oh 1o osfi 2y 2 pRE 0 UT SOTAENIE L20 AR P RRRPHE RALLYaAIS Dody
cal ci um COBQ%%?%H%BOF%HQ%%&H&E erfidethcst B8R 88 mlﬁée YP-34+C)

concentration | ol e bl ood by drawing bl ood from each of t mce via the

orbit usinghashemhREliitzdd! bR 2P aRPIRG NGrddthad RO diria H43(Fd ot | ¢
Ca++/ pH Anal yzer (CIBA-CORNING). As a result, in the hypercal cem a nodel

ani mal car rgngIhyerAcRaBAr eBkitaeeANCehmdANLT zekdhe PaGIFPNI SU-3U4i+@) Ofariche
chimeric antibody and the humani zed anti body having the L chain
' purified mouse anti-PTHrP antibody

As a running buffer, HBS at a flow rate of 20:pl/min. was
used. The antibody producing hybridomas were injected into thé
abdominal cavity of a Balb/c mouse and after a couple of weeké,
the ascites were collected and applied on protein A column to
purify antibodies. The purified #23-57—137—1 antibody was
designated “MBC” and the purified 3F5 antibody was designated
“3F5”. These antibodies were diluted with HBS in a series of

~ concentrations of 1.25, 2.5, 5, 10 and 20 pg/ml.

In the analysis, 40 ul of the antibody solution was injected
for 2 min. to give a binding phase,land'then HBS was injected
for 2 min. to give a dissociation phase. After the dissociation
was completed, 10 pl of 10mM HCl was injeétéd to recover the
sensor tip.' The analysis was conducted by using this
binding-dissociation-recovering as one cycle and injecting_
various antibody solutions to obtain a sensorgram.

(3) Interaction between immobilized PTHrP (1-34+4C) and
a purified humanized .anti—PTHrP antibody

As a running buffer, HBS at a flow rate of 20 p.l/min..was

used. The antibody was produced by CHO cells and purified usihg

protein A column. The purifiedchimeric antibody was designated
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version "gq" leads to a rapid i nprovenment with respect to body wei ght and
cal cium concentration in blood and to a retention of inprovenent for a
prol onged tinme period for a subject. This result suggests that the
chinmeric anti body and the humani zed anti body of the present invention are
useful agent for treati ngamal i gnant tunor-associ at ed @ellper cal cem a (see

FIG 17). EXARPYMBC?, ERBRRY f&E BN ipHahHEesLE§cC AN tabradd®sy odn VIS dd &ni a
bonce L6 corth i s ot A s Lt
her ane | <SoPPPEABSRex el Bl ed S WY ARIC enFoE R TRV
(bor chased PRofrtie daier & MASAPELCD F6/per  mont ol Ani a2 was ¢
ung_ Cancer LC ot ET ahepraheed uha Pobdn bty Solbitits daf chliseted ™"
yper cal certaTazshtion s GrTR S ERNEnG <0 CHIb A WA indsoted

activity. | okl mieXafBlpivd Bed apeséi gt £oh ighame Of Alklhe rChh &Ryiiss NIty
and the humani zed anti body of the invention on hypercal cem a i nduced by the

human | ung gascebmbTe® s 19Xl Bed 1byM Re1NMasureRR:f gy daRidhterhd
cal cium concentration in blood of the test animal.
sensor tip. The analysis was conducted by using a binding-
dissociation-recovering as one cycle and by injecting various

~antibody solutions to obtain a sensorgram.

(4) Kinetic Analysis of the Interaction

The date file of interest was read and a comparison of the
reaction patterns was conducted by overlaying the reaction
regions of interest (FIGs. 20-24). Ineachof FIGs. 20~-24, lines
sequentially indicate from the top the data for tﬁe antibody
concentrations 1.25, 2.5, 5, 10 and 20 pg/ml. Further, kinetic
analysis of the interaction was conducted using an analysis
software specificallQ'designed for BIACORE “BIAevaluation 2.1”
(Pharmacia) which is capable of calculating the kinetics
parameters (binding rate.constant “kass” and dissociation rate

constant “kdiss”) by curve cutting (Tables 4 and 5).
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The passage of the human | ung cancer strain LC-6 was conducted using
BALB/ c- nu/ nu nude m ce (N ppon Charles River) in vivo. For the eval uation
of pharmacol ogi cal efficacy, 5- weeks-old male BALB/ c-nu/nu nude nice

(N ppon Charles River) were purchased and then acclinmatized themfor 1
week, and the m ce of 6-weeks-o0ld re used.. The hypercal cem a nodel mce
wer e prepared and divi ded iﬁf%p£$0¥§s in the foll ow ng manner. The human

| ung cancer LGC:.6 ' £ inely cut into 3 mm cube of
bl ocks. The ré "ot gpcutaneousl y transpl ant ed

under the skin flap of the mce at one piece per nouse. Two or three weeks
after the M 1T was conti e tunor volune.in
each of the nice had becone sat yafactorily largpg the nmice were divided
into groupsS So that tunor volune, calcium concentration in blood and body

wei ght of yfiggmpae Hf .the indizgi guab-groups wer & avwetaged, and the mce
were used as the hypercal cem a nodel animals. The exam nation of

t her apeut ixgg <&f fliagamy on hypercaBcgnig®was corglgy ed 1a8 fol l ows. A single
dose of the chineric antibody or the humani zed anti body having a L chain

version "®b gegi nst PTHr P wds 0adei npster edit.@eeaxchoof t he above-nenti oned
hypercal cem a nodel mce via tail vein in a dose anmount of 10 or 30 pg per
mouse. On day 1, day 3, day 6 and day 10 after the admi nistration, each of
the m ce was neasured for the cal ciumconcentration in blood and nmeasured
for the body weigh to evaluate the pharnacol ogical .efficacy of the

anti bodi es. The cal ci um concentration in bl ood was determ ned as ionized
cal ci um Table 5:

_ chH-chA\ hMBCm hMBCa
Kdiss [1/s] (x107%) 1.66  3.16 2.32
Kass [1/Ms] (x10°) 1.24 0.883 1.03

KD _{M] (x10°1% 1.34 3.58 2.25

In this experiment, for determining the binding rate
constant, analysis model type 4 (BIAevaluation 2.1 Software

Handbook; Al-A5) was used.

Example 9
Suppression of Excretion of Phosphorus in a Model of .

Malignant Tumor-Associated Hypercalcemia

Malignant tumor-associated hypercalcemia (HHM) is a
- disease caused by the presence of PTHrP and it has been known
that PTHrP accelerates bone resorption and calcium resorption

in kidney and riniferous tubule,'reSulting in the development
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concentration in whole blood by draw ng bl ood fromeach of the mce via the
orbit using a hematocrit tube and applying the blood to 643 Autonatic

Ca++/ pH Anal yzer (CIBA-CORNING . As a result, it was found that in the
hyper cal cem a nodel animal carrying human | ung cancer LC-6, the

adm nistration of the chinmeric antibody and the humani zed antibodx havi ng
the L chai PEBYBEER2LGEMLRAdOR bhg QERF T hAREr iR RESRRER HYxBReEPRPEUSody

o ot _en SALE UL Sce b loed oy el oL PLabtl g
ch o SRR I8 At L1 B Bl e EASEL LU ST 1
0 B e RS o YB3 ool LALECReL, 00, DR MBI P
e ont | SCTgBRU B B S, 1400 B AT PR LA o TPHRES

speci fi cal |ynd Body Il Exedlet 1 BUbE bRIsFRLLRON £ HY K AHe9UFaS0BEERIABYLI ONS

were used as an anal yte. Fromthe sensorgram obtained, kinetics paraneters

(bi ndi ng ra&ﬁﬁ%ﬁﬁéﬁi@néﬂf@%ﬁm@ﬂ%ﬁééé@&té&i Bipé 2t 66MShHaNbdekdiass) were
calculated. Wth respect to the kinetic analysis, literature "Kinetic

anal ysi s of nono@d®aahoashtanioyl aat hgee rat ehaet wiohsh Muntara10ay dansensor

based anal ytical systent, Karlsson, R et al., (1991), J. Imunol. Methods

145, p.229-124% (wmsrciszsked ofroefehenCentral Institute for Experimental

| Animals) was transplanted was used. It has been known that a

nude rat into which human lung cancer LC-6 was subcutaneously
trénsplanted tends to show an increased.calcium concentration
in blood was the increase of the tumor volume and, as a result,
the rat develops hypercalcemia which.is associated with, for
example, decrease in bédy weight and spontaneous activity.
Using this model animal, the effect of the humanized anti-PTHrP
antibody of the invention on phosphate excretion in the kidney
Qaé examined by a renai clearance method.based on the
below-mentioned fractional excretion of phosphate.

The passage of the human lung cancer LC-6 was conducted
using BALB/c-nu/nu nude mice (Nippon Kurea) in vivo. For the
evaluation of pharmacological efficacy, 5~weeks-old male F344N/
Jcl-rnu nude rats (Nippon Kurea) were-puréhased and thén
acclimatized them for 1 week, and the rats of 6-weeks-o0ld were
used.

The malignant tumor-associated hupercalcemic model
animals were prepared as follows. The human lung cancer LC-
6 tumor passaged was excised and then finely cut into 3 mm cube

of blocks. The resultant tumor blocks were subcutaneously
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(1) Irmmobilization of PTH P (1-34+C) onto the sensor tip PTH P (1-34+C)
was adsorbed onto sensor tip CMb (Pharmacia). As a running buffer, HBS (10
nmv HEPES, pH 7.4; 0.15 M Nad; 3.4 nM EDTA; 0.005% Surfactant P20) at a
flowrate of 5[err]l/mn. was enployed. The cal boxyl groups of

cal boxymet hyl dextran on the sensor tip CVb were activated by an i njection

of 100 [ er rFFaR$PLRARSRA NIBYRF o5BR e hifhaR qinide Farm (r?tepﬁﬂ pﬁae-cesperf

di hyl am I di.i m.de h hl ori.d E . i nj ect,i

g ety am popronl ol mide hydrochl o e (S0, and e, Lnlection.of

ourter (P Pl eRapothli eNab:! DLEGkL0-0LaR Lyt e of SoLal £ P

G 1 nal . ] + A i fi.cally f J .

C et el oo 2Ly BEEEEo 1104 Qod igon BREF| GRS 06 EISISHMES she,
di f ; : i yel i.vat ed

SO0 Um 70r e ULLeTLabL2a )b s cSAMIUEL Sl oChppEaeSaiSh L gelvat

(PH 2.5) ange10c{ &8 bhls eff orl @Al G YEisc &0ELIEL 84 110 VESH ahRe UPREIGRES
havi ng non-coval ent bondi ng. The anount of the PTHP (1-34+C) thus

i.munol i zed was 22fe deXbh{h£6088N6€ PROEPhatEl &xdB:ti68) bynkeraghiion
bet ween i munolized PTH P (1-34+C) and purified nouse anti-PTHrP anti body

As. a runni ngléatiece miBthad wakl cvndateedf iAOther £bllAiBwWwingwaanueed. The
anti body produci ng hybridomas were injected into the abdom nal cavity of a
Bal b/ ¢’ nousél anRexdfadlercleamanpte méthadks, the ascites were collected and
applied on protein A colum to -
: A malignant tumor-associated hypercalcemia model animal
was anesthetized with pentobarbital (Nembutal, Dainippon
Pharmaceutical Co., Ltd.), fixed supinely onto a incubation mat
maintained at 37°C, and inserted a cannula (a polyethylene tube,
PE50, Nippon Beckton Dickinson) to its bladder to collect urine.
Subsequehtly, the model-animal was inserted a cannula for
infusion (a polyethylene tube, PE10, Nippon Beckton Dickinson) .
to its femoral vein, and then an infusion solution (0.7% inulin,
5% mannitol, 0.2% pentobarbital and 0.9% sodium c.hloride) was
introduced into the model animal through the cannula. at a flow
rate of 2 ml/hr using an infusion pump (Terufusion syringe pump;
STC-525; TERUMO) to infuse the model animal. After
equilibrating for 50 min., urine was collected through the
cannula for five times at 20 min. intervals (i.e., from period-1
to period-5) to give urine samples. At the intermediate point
of time during each urine collection proceduré, approximately
0.25ml of blood samples £from the i:ight cervical vein of the model
animal were collected using a heparin-treated injection
syringe. |

{(2) Administration of anﬁibod‘y
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purify antibodies. The purified #23-57-137-1 anti body was desi gnated "MC'
and the purified 3F5 anti body was designated "3F5". These anti bodi es were
diluted with HBS in a series of concentrations of 1.25, 2.5, 5, 10 and 20
[err]g/m. In the analysis, 40 [err]] of the antibody solution was injected

for 2 mn. to give a bindin hase, and then HBS was.injected for 2 mn to
give a di ssoci atPeBhddeE a%f’?’@r'mﬁﬁél&n??oﬁ%?FBﬂcﬁaEe% tetBa, P &5 ]|

f Cl i.nj d : i p. | ysi
Consoro by BRI BRI ALBRTFREE sl ol B o
v ect 19 varh g LA TN SO QRS L0 0PLAL . B SETASLALTh LBl cnoue 1y

anti-PTH P @Btkggdgaéﬁ?%e&%ng!@gggu%h%%ntHgﬁbgg@zﬁ#§%§jaIe of 20

[err]I/mn. was use anti body was pro _ ce!ls' and purified
using protein COﬂ)é'E‘é‘rmif{Q@EHﬁ'éfeésﬂbaﬁﬁiéﬁg%hbe?ﬁ%ﬂﬁsbﬁﬂabﬁgs h8rus

"chMBC', an he puritied humani zed anti bodi es of versions m an wer e

desi gnat ed jRVBeheaBdd BYBEd' . respectively, These antibodies were diluted
with HBS in a series of concentrations of 1.25, 2.5, 5, 10 and 20

[err]g/m . In theTheahyshe, sdfiplesrdbtoinéeatrie bosy-Saldligediors warect ed’
for 2 mn. to give a binding phase, and then HBS was injected for 2 mn. to
gi ve a di ssmenatired fbas&heif treld ulke atids thenatdetre reshech folrettded, ihtillierr] |
of |OMM HCO was injected to recover the sensor tip. The anal ysis was
conduct ed bgndsphgsphbirndieenceltsaitiens dherecder Thg hicodesaywlas alddy
i njecting various
obtained above were subjected to cooling centrifugation to
obtain a plasma sample, which was used for determining the inulin
and phosphorus concentration. The determination of inulin was
conducted by Anthrone-sulfate method (Roe, L. et al., J. Biol.
Chem. 178, 839—845, 1949), and the determination of phosphorus
was conducted using Hitachi Automatic'Analyzer 7170 model with
a regenﬁ for inorganic phosphorus determination, Autosera IP
{Daiichi Pure Chemicals) in accordance with a manual
(Physke—-Sabaroh method) .
(4) Calculation of inulin clearance, phosphorus clearance and
fractional excretion of phosphorus.
Inulin clearance (Cin), phosphorus clearance (Cp) and

‘fractional excretion of phosphorus (FEp) were calculated

adcordng to the following equations.

Calculation of inulin clearance (Cin):
Cin = Uin V/Pin
_ Wherein Cin represents inulin clearance-(ml/kg/min); Uin
represents the concentration of inulin in urine (mg/ml); V

represents the amount of urine per unit time (ml/kg/min); and
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anti body solutions to obtain a sensorgram (4) Kinetic Analysis of the
Interaction The date file of interest was read and a conpari son of the
reaction patterns was conducted by overlaying the reaction regions of
interest (FIGs. 20-24). In each of FIGs. 20-24, lines sequentially
indicate fromthe top the data for the antibody.concentrations 1.25, 2.5,
5, 10 and 281PeffPFESEn sy g CongeRdtat 1om o il udrin Ha e idimlilas
conducted using an anal ysis software specifically designed for Bl ACORE
"Bl Aeval uation 2.1" (Pharmacia) which is capable of calculating the

ki netics parangeters.(binding rate constant "kass' and dissociation rate
constant " kgﬁg‘éuﬁa%ﬁ%&lﬁe p&ﬂ?ﬁﬁ&%%e@srafcﬁd(cﬁ%f 119 Ki netics

par anmet ers of MBC nd 3 5VV%§ 3F5 Kdiss [1/5s) 7.38 x

10[ err] 1.22 x "I0[ er s [1/Ms] 7.23 x 10[err] 6.55 x

a
10 KD . { : D!
Ki LS'[H:S pa&vg{ler}gte éP S C& rgmljﬁgre%%ﬁ%n}%rﬁuzsefﬁ d%t%%’o%é)ggﬁlgh@@ﬁ@r?]up
hMBCm rAMBEY KRS £ Hel (B dertagilch) of é)hojsp@fbrus in 3ri%e (mg/nd:)32
Kass (I/Ms] x10[err]) 1.24 0. 883 1.03 KD [ M

(x10[err]) v rdpBdsents the afount of 4ridde IIBeI: hirSi teXBREI B kg/RIn); and
determ ning the binding rate constant, analysis nodel type 4 (Bl Aeval uation

2.1 Sof t war @pHasEbesknt Al tHd -oweenttzatiion of phosphorus in blood (mg/ml) .

Calcﬁlation of fractional excretion of phosphorus (FEp):

FEp = Cp/Cin.
Wherein FEp répresents fractional excretion of phosphorus; Cin
represents inﬁlin clearance; and Cp rgprésents-phosphorus
clearanée. The examination was conducted using four animals.
The results were determined as the average value + standard
error.

The results of fractional excretion of phosphorus and
phpsphorus concentration in blood are shown in FIGs. 25 and 26.

FIG. 25 is a graph illustrating the relationship of
fractional excretion of phosphorus (= phosphorus
clearance/inulin clearance) . vs. beriods of clearance (1 period
= 20 min.). The humanized anti-PTHrP antibody (1 mg/kg) was
administered (i.v.) at the time of the starting of period-2.

FIG. 26-is a graph illustrating the relationship of
phosphorus concentration in plasma vs. periods of clearance (1
period = 20 min.). The humanized anti-PTHrP antibody (1 mg/kg)
was administered.(i.v.) at the time of startiné of period-2.

From these results, it was found that the fractional

excretion of phosphorus given after administering the antibody
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Exanpl e 9 Suppression of Excretion of Phosphorus in a Mdel of Mlignant
Tunor - Associ at ed Hypercal cem a Mali gnant tunor-associ ated hypercal cem a
(HHM) is a disease caused by the presence of PTH P and it has been known
that PTHrP accel erates bone resorption and cal ciumresorption in kidney and
riniferous tubule, resulting in the devel opnent 120 ~of hypercal cema. On
the other héhde-wi EEOReBBEAPATd ARd pPRF 1R~ PITHF#s siphte4sly heuPREBFHBAON

of phosphorus in the kidney and riniferous, tuhule, ;resulting.in the
v bl oo COMPRF SN LSAE B oL HeAENg SEP T NGt M ARE BT 1t o

on excret ] of Eﬁgﬁﬁﬁiﬁhmgf%e@%%‘?—mé%Sﬁfgiﬁéa?w&ﬂ?ﬁ““ élﬁetﬂgqa%ta%ﬁ?éﬁgﬁ?‘t%b"dy
- I at. 1 .. As ' .

o whi ch RenEhel HRGCEaneer "B AR parEnieca PPERE e CRRTPRL Bnat i ful o f or

Exper i ment al, AR AL 085: LT AQRBLANLEHSHAS g o bk 838 Jegn deanun, hat a

nude rat i uman  aGng cancer 6 was subcutaneously transplanted

tends to shgmsg hbPG5e 3 LirdBRIaNt hal ;JH?):QJSOPQSEQ’?:ﬁtFBﬁ ifghgase

of the tuno ume and, as a result, the rat devel ops hypercal cem a which

i s associ at gpYbth, tE0Rpp*aNRNELted§CLARS Aorhalodkvieri qFtradhd ohRQNt aneous
activity. Using this nodel animal, the effect of the humanized anti-PTH P

anti body of reberpeyentéppisgmsphal eFEKCS @1.ig%) knd!, has ki dreyuvps texad ned
by a renal clearance nethod based on the bel ow nentioned fractional
excretion otophosphatyg. of the phosphorus concentration in blood of the
subject was observed. These results suggest the usefulness of
the antibodies of the present invention as agents treating the
accelerated excretion of phosphorus and hypophosphatemia caused
by the presence of PTHrP.

Since PTHrP is a substrate causing malignant tumor-
associated hypercalcemia, the possibility of increase in
phosphorus excretion and decrease in high energy organic
pho.sphorus in tissue caused by PTHrP is predicted. . Accordingiy,
-various diseases associéted with hypophosphétemia, such as
hypophosphatemic rickets and hypophosphatemic vitamine D-
resistant rickets, are considered to be mainly caused by the
increase in phosphorus excreted through urine and, therefore,

- the antibodies of the present invention would also be useful

‘for treating these diseases.

Example 10
Improvement of Various Clinical Symptoms of Malignant

Tumor-associated Hypercalcemia

It has been known that the malignant tumor-associated

125



The passage of the human | ung cancer LC-6 was conducted usi ng BALB/c-nu/nu
nude m ce (N ppon Kurea) in vivo. For the evaluation of pharmacol ogi cal
ef fi cacy, 5-weeks-oldmal e F344N Jcl-rnu nude rats (N ppon Kurea) were

pur chased and then acclimatized themfor 1 week, and the rats of

6- weeks-ol d were used. ,The malignagnt tupor-associ ate ercal.cem ¢ nodel
ani mal s V\erléYB‘?E‘ﬁ%f‘éﬁmég 81 Fals® Thé‘ ﬁgoﬁaﬁrleﬁﬁé‘céaﬁge:}% P ghaGho s

jed i hen finel ] f bl ocks. Th
Pg_iﬁi"‘f ;nt R SERe al e A elR R e e e ST PR Ron AS R R
ol ant oeng Sardih 2bsBBRLAE REE £ Rlne (Y chd Wl S KEbNES ||

rats becanelgg%ﬁégfaag@gg{agg% 1@3009‘1%1&51% altg@stiéﬁg g&ﬁﬂ{f\ﬂr@ﬁd as

the malignant ted hypercal cem a nodel” animal's were sef ected
based on Cahgb&?&&@&@ﬁ@&iathBehEnB'QQdcéﬁﬁianys&ﬁb&%ﬁs,T@%c%K%@ RRfdon of

phosphate extretion by a renal clearance nethod was conducted in the

fol | owi ng nBapesrméAreRBBALUS], eabaBCEBENBLASE SuBBbkahaBl stumBE- AS3agisal, ed
hyper cal cem a nodel ani mal was anesthetized wi th pentobarbital (Nenbutal,

Dai ni ppon Phaaseaepsiaal n€dseal bid) embisied (aupiregliy)okire adbskaweat.i orhant

mai ntai ned at 37[err]C, and inserted a cannula (a polyethyl ene tube, PES5O0,

Ni ppon Beckéffiebk okf mdbenant d-PTHrEl amltdiEbody cookhiebt clii niheal Syygsicpmen viays,

t he nodel aninmal was inserted a cannula for infusion (a polyethylene tube,

PE10, N ppoex8stkednudingihygeycalcemia model animals of human tumor nude

| mouse transplantation system and human tumor-nude rat
transplantation system.
As the hypercalcemia model anilmall, nude mice and nude rats
into which human lung cancer LC-6 (purchased from the Central
Institute for Experimental Animals) had been transplanted were
used. Nude mice and nude rats into which human lung cancer LC-6
is transplanted tend to show increased calcium doncentration
inbloodwithincréaseinthetumorvolume,leadinghypercalcemia
associated with decrease in body temperature and body weight.
The improvement effect of mouse anti-PTHrP antibody on

general clinical symptoms of malignant tumor-associated
hypercalcemia was examined using a human lung cancer LC-6-nude
mouse transplantation system and its result is shown
photographically. The effect of the antibody oh impi:ov'emént of
decrease in spontaneous activity, body temperature and anorexia
was examined using a human lung cancer LC-6-nude mouse
trahsplantation system.
1. Improvement of apparent clinical symptoms associated with

hypercalcemia

The passage of the human lung c¢ancer strain LC~6 was
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toits fenoral "vein, and then an infusion solution (0.7%inulin, 5%

manni tol, 0.2% pentobarbital and 0.9% sodi um chl oride) was introduced into
t he nodel animal through the cannula at a flowrate of 2 m/hr using an

i nfusi on punp (Terufusion syringe punp; STC 525; TERUMO) to infuse the
model animal. After equilibrating for 50 min., urine was collected through
the cannul acepeuetod ¥sheg BALBEHY. ny pudeyBise( (NEppop ks ey iidd Vi Ve

period-5) to give urine sanpl es. the internediate point of ti durj ng
each urine EBgIEEFiSﬁa Patianr et R BF@?FH@P@Pfag.Qﬁ@ﬂcaﬁﬁ'b%&&fég%ﬁﬂ
fromthe right c Lcal vein of the,nodel| .animal, were collected usin
hepar i nt 1 clrba PALBEET BB, Righ MiSF ANABRPE: KabRonvBreaRErRay St 3nd
During the ove- nentioned clegarance test, .at,the. poi f tine re.the
col | oot i on ROt T brePErPaFer MhbBe: bopatpedt sl dhaivr S hean
ant i body gm ni stered intravenously to the animal in a dose ampunt of
1ng/n1/kg$a§§ "Determ nation of concentration of inulin and phosphorus in

urine and bl ood T{‘ﬁ‘eU{lgﬁgrgﬁg@{aﬁg‘%o@{oaéﬂeﬁliég 9@%0 Téph@eRChhAdu? YRR

measured for their vo eterm ne or the Tnulin and phosphorus

concent r at| 9ngotd1S9d LnTole HAbERPhEANBKSO PHE Huitth BBRYCHRIS: LC-6
e,

subjected to cooling centrifugation to obtain a plasnma sanp whi ch was

used for depgsBhfbAdvdexichdkidnaradhBROSIHET ¥ EueoEES Biah cabe dHB]locks.

determ nation of inulin was conducted by Anthrone-sulfate nmethod (Roe, L.

et al ., J. Bhel resultant tumor blocks were subcutaneously transplanted
under the skin flap of the mice ét oné piece per mouse.
Twenty-seven days after the transplantation, when it was
confirmed that the tumor volume in each of the mice became
satisfactorily large, the mice were divided into groups so that
.the tumor volume, the calcium concentration in blood and the
body weights of the mice of the individual groups were averaged,
and the mice were profided as the hypercalcemia model animals.

The tumor volume was determined by measuring the major.
diameter (a mm) and the minor diameter (b mm) of the tumor and
calculatingﬁsingthebothn@asuredvaluesaccordimgtoGalant's

. equation [ab%/2].

The calcium concentration in blood was determined as
ionized calcium concentration in whole blood by drawing blood
from each of the mice via the orbit using a hematocrit tube and
applying the blood to 643 Automatic Ca™/pH Analyzer (CIBA-
CORNING) . |

‘The examination of therapeutic efficacy of the antibody
on hypercalcemia was conducted in the following manner. The
mouse antibody against PTHrP was administered to each of the

above-mentioned hypercalcemia model animal via the tail vein
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Chem 178, 839-845, 1949), and the determ nati on of phosphorus was
conducted using H tachi Automatic Analyzer 7170 nodel with a regent for

i norgani ¢ phosphorus determ nation, Autosera |P (Daiichi Pure Chemcals) in
accordance wi th a manual (Physke- Sabaroh met hod). (4) Calculation of inulin

[t o1 oaPaiRE Al 1P; BhoEBha7 oL EFEEATAE 1B L2 F 1R S0P Bch S AP | o
f phosph = | cul d d he. f ol

Gt E01 at 1 ORMGPRE ﬁ’a@?eﬁ?g%%ea%%sﬁ? CRR B ePatFirR Werethiin 8

repr esent o ubhcs! BAEANeE L Ih k9L o h@a&aw ol SchlgseRaseny rati on

of inulin rese nt of "urirné-per unit tine

(ni/kg/nin%?ng%g &%3t e gkg%ﬁgﬁ% r%ﬁét earance %atkﬂpégfda%gl ?ﬁe&

bl ood (ngy/ | cul atron o orus

Wier ei n CptESHE?iQHE%nEWQ%’é& Cfi?é’xﬂ%@\% &@ﬂﬂ@éﬂ\:ﬁlbod?paﬁﬁﬁ’.m%%@r%dt he

concentration of phosphorus in urine (ng/m); V represents the anount of

urine per gpbhpt bHB tHL/ KSAEES) ; laembPra rwlwn%détev&%n%%n%@@cpanaf
phosphorus in Blood mg/ m). Calculatlon of fractional excretion of

phosphor USa(EE@)aurEEwas €akehnn tWbeeeifn aEBR g RALES NS rivadC owrdl. excretion
of phosphorus; G n represents inulin clearance; and Cp represents
phosphor us As a result, in the hypercalcemia model animal
transplanted with human lung cancer LC~6, although the
antibody-administered mice (shown in center of each of FIGs.
27 and 28) bore the same level of tumor mass aé the control mouse
(shoWn in the right of each of FIGs. 27 and 28), they exhibited.
the same level of appearance as the normal mouse (shown in the
left of FIGs. 27 and 28). This result suggest that the
administration of the anti-PTHrP antibody exerts an improvement
in apparent cliﬁical-symptoms (FIGs. 27 and 28).
2. Improvement of spontaneous activity decrease associated with
hypercalcemia |
The passage of the human lung cancer LC-6 was conducted
using BALB/c~nu/nu nude mice (Nippon Kurea) in vivo. For the
evaluation of phrmacological efficacy, 5-weeks;old male F344/N
Jcl~-run nude rats (Nippon Krea) were purchased and thén
acclimétized.for'l week, ahd.the rats of 6—weeks-o;d were used.
The hypercalcemia model animals were prepareaﬁin the
following manner. The human lung cancer LC-6 passaged was
excised and then finely cut into 3 mm cube of blocks. The
resultant tumor blocks were subcutaneously transplanted under
the skin flap of the mice at one piece per mouse. About thirty

days after the transplantation, when it was confirmed that the
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cl earance. The exam nation was conducted using four aninmals. The results
were determ ned as the average value standard error. The results of
fractional excretion of phosphorus and phosphorus concentration in bl ood
are shown in FIGs. 25 and 26. FIG 25 is a graph illustrating the
relationshig of fractional excretion of phosghorus (= phosphor us

cl ear ance/ i RUMPH WQlmapasgach offdie pasediad pegragceatus ReTowl Ly e rdien. )

I T B AT QRO A AR SIS Y i e
(1 period -S3BCHPR SOTTRIERRRE 2 PR PR Bramdotg e RoP R o agee
Fesul 15, 1 CfabFotR LEHAE"enEFPRE, Moe “edegtiln B sl sl ¥ e

s bt ouSFy CSURareESes oRTAr ST e R n IS, SRR aam i st ori ng the

antibody (1.€ . PPhEORalkiuklcBhl8htiRlkddn lih WARJLWAS Witlerrified as

adm ni stration of the neutralizing antibody to a subject devel opi ng

hypophosphat; gii3edVBhERi GAUESACRAERAEL BRI PR Who BX B EI6@ b idiasi®1ésd
(FEp>0.2) recovered the phosphorus resorption in the subject to

appr oxi mat elfyohhgaB8RréBltHeenglee( Fiacthonatbite a@iplg aréhabbespbaibe akdFEp
> 0.8% and, as a result, trend to normalcy of the phosphorus concentration

in blood of appdydinkj etle bavodbter GG Altesatries dd's/sHigyeslyide (GEBAH ness
Of' CORNING).
(1) Method for determination of spontaneous activity
The determination of spontaneous activity was conducted
using ANIMEX activitymeter type SE (FARAD, Electronics, Sweden),
which was placed in predetermined position in the polyethylene
cage in which each of the model animals was individually nurtured
(watering and feeding). This apparatus was designed to measure
the amount of movement of each rat. Using this apparatus, the
amount of movement was recorded as the count éer a definite time .
of period. The measurement was conducted for 13 hours (from 7:00
p.m. of a certain day to 8:00 a.m. of next day) and the resulfs
were given as count per hour.
(2) Administration of antibody
The humanized anti-PTHrP antibody was administered each of
the above-prepared rats which developed-hypércalcemia via its .
tail vein as a control in a dose amount of 5mg/0.5ml/kg. Saline
was administered to another group of the rats in the same manner.
The measurement was conducted with alternation of an

antibody-administrated rat and a control rat.

The measurement was conducted onday 0 (i.e., the day before
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the antibodi es of the present invention as agents treating the accel erated
excretion of phosphorus and hypophosphatem a caused by the presence of
PTHrP. Since PTHP is a substrate causing malignant tunor- associ ated
hypercal cem a, the possibility of i'ncrease in phosphorus excretion and
decrease in high energy organic phgs horus in tissue caused by PTH P is
pr edi ct ed. PdiSkERF LM i Gus i %sl%sgﬁ%ﬁ%F%&nﬁﬁﬁ?qﬁﬂ&ié%ﬁﬁﬁ%ﬁ a,
such as hypophaosphat em c, ri cke nd .hypo 3bat I ¢ Vvitam.ne resi st ant
rickets, ar&3& n?i"%eroé‘ddtag d ?‘?xsai ?ﬂ'y 8C§E’sdg§q53 Cﬁgzrﬂ%c‘?%%réﬂi F¥tosphor us
excreted through,yrin , erefore. the_antibodies .of the present

I nvention woul d é#saorggﬁggéf'{}?e (;%In %trroé‘af?ﬁﬁ ﬁr}hoé"seecgﬂgs%}é%ré%? BEANSE S5 e

| npr ovenent ;of L | I-§ﬁngqu§ f I'Q?@ Uor - jated -
Hyper cal cem_la(f)ll !s}é%ﬁg%?%eoegr?l %r?%\?ﬁlt atthe %HI%I’#&H %en%;?%ss@i%%e% ‘%%5 :
hyper cal eiMadliportRaRhit di dif G3RACQrRfyeal el ded iR Qhierd Janddhe
tunor and that PTHP accel erates bone resorption and calciumresorption in

the kidney apeithe wWidmisel Qutdiidsye 4 |FRAHY ddnihinarSal G ee1c 2y her,
in a patient suffering fromhypercalcem a, worsening of clinical synptons,

such as poom.pehpesHanest SLAt b6dy| BstipetataReCHEUEBRES, a§¥5LEALEBAMRE_RSE,
hydr odi psi a, nausea and enesis (anorexia) are observed. The effect of the

anti - PTH P anth{poelycabcemtd clinical synptons was exani ned using
hyper cal cem a nodel animals of human tunor nude -

The passage of human lung cancer LC-6 and the preparation of
the malignant tumor-associated hypercalcemia model animals were
conducted in'the same manner as in step 2 above.

(1) Method for measuring body temperature

The_measurement of body temperature was conducted using a
digital thermometer by anesthetizing the animal with
pentobarbital (Nembutal, Dainippon Pharmaceutical-Co., Ltd.)

| and inserting a temperature sensor into the rectum thereof.

(2) Administration of antibody

The humanized anti~-PTHrP antibody was administered to each
of the above-mentioned hyéercalcemia model rats via the tail
vein in a dose amount of lmg/ml/kg. For a control, saline was
administered to another model rat via the tail vein. Further,
a normal rat to which no antibody was administered was also
measured for its body temperature. The measurément of body
temperature of the rats waé conducted on day 0 (i.e.,.the day
of the administration), 1, 2 and 3 after the administration with
respect to all of the antibody-administered rats, the control
rat and the normal rat.

As a result, the normal rat showed no change in body

temperature (34.2 - 34.4°C) throughout the test period, whereas
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nouse transplantati on system and human tunor-nude rat transplantation
system As the hypercal cem a nodel animl, nude mce and nude rats into
whi ch human [ ung cancer LC-6 (purchased fromthe Central Institute for
Experinmental Animals) had been transpl anted were used. Nude mice and nude

rats into which human lung cancer LG-6 is transplanted tend_to show
i ncreased c&h@ Ul éoRRBRIYWIOBTATIPBIdeRA RivPR noRdcemsie PRdeherabsiharidine,

W ght e Thod HECEeaRentnopPEst COMDREALEREY NP Sk i SOMR ot quidr dine
Csing 8 hund i feimeer ARERs thGBUMALEor, ARG SR B0 Capor VAR | 1o .
ot ovenent SPIFBEEASARY B hoacllFaiid Pt Wad AR Y, the
EFanep! ant afiidi G, sifldid- £ Ut dd Y AN ol Ui, TUEE recover
associ at ed \M'htéaMeg&%agganbad§h@erg%§§§9@79£ e&gﬂw%ﬁe' §Y0Ge§ 3L S f N

LC- 6 was 126 conducted using BALB/ c-nu/nu nude m ce (N ppon Kurea) 1n
Vivo. For theeeHakMali it Hicnplrr 4860 laticaahafl hi 68Xt ianWeekge 8L G dB B s
BALB/ c- nu/ nu nude m ce (N ppon Krea) were purchased and then acclinmatized
for 1 week, saithddts Khee Ohe hwkakdzed Gntd-PTuHEEd anth®odyPer cthes ek drxglel
m ce were prepared and divi ded

invention is effective for improving the body temperature

decrease of the malignant tumor—-associated hypercalcemia model

animal (FIG.30).

4. Improvement in food intake decrease induced

The passage of the human lung cancer LC-6 and the

preparatibn of the hypercalcemia model animals were conducted

in the same manner as described in above section 2. The model

animals pfepared were divided into groups so that the calcium

concentration in blood and the body weights of the mice of the
" individual groups were_averaged, and the mice were used in the

experiments below.

(1) Measurement of amount-of feed iptake

During the test period, the rats were individually placed

into a metabolic cage and nurtured with water and feed.. With

réspect to each of the rats,jthe amounﬁ ingested was determined

as the amount (g) per 24 hours (starting from 9:00 a.m. of a

certain déy to 9:00 a.m. of the next day). The determination

was conducted by measuring the total weight of the feedstock

container both at 9:00 a.m. of the day (i.e., tare) and at 9:00

a.m. of thé next day and calculating the weight differencé

therebetween.
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into groups i.n the foll ow ng manner. The human | ung cancer LC- 6 passaged
was excised and then finely cut into 3 nmcube of bl ocks. The resultant

tunmor bl ocks were subcut aneously transpl anted under the skin flap of the
mce at one piece per nouse. Twenty-seven days after the transplantation,

when it was _confirnmed that the tunor volume in each of the m ce becane
sat i sf act of?} yPARAFE StEREIRNC@TWAPE 1BPEYded i nto groups so that the tunor

, th | cj lon in b : he bady wei gh f the m
of e i ndi vi auar PG PUTRE s, el S8R 48Ry fie aURtr ShASPEU SAEht no
b o or - F WA aRRELeAT e dieied Rr Sai R, A7 b S ot dheliror tana

e m; or _draft . , &
[anorr) / 2ptSThATL PERR I RN oAl LS HIITS BB nea dos AR, o

cal cium cogggnhigteolal Bovbiale J %g\et%ldaewupgygé%ﬁ% L1 cagh af kg mce

via the orbit using a hematocrit tu and “app

Automati ¢ Gama/mihrRRl Y2aN inE R aPSBNI RN Sher&X 25 Sadh 8% ri};m?%? Faregut ic

efficacy of the antibody on hypercal cem a was conducted i n the oW ng

manner. TheigodsglapeiRogy €& sshe MK MAS WBHH HeSpRIced tlo0 a8ack ok nthe
above- nenti oned hypercal cem a nodel animal via the tail vein 127 on day

27, 30, 34aandbddyahtimintisgezphdardtigigthbedntmyl +at8 atesthamdumk10faddd pg
per -mouse. For preparation of controls, a phosphate buffered-physiol ogical
sal i ne wasthédnidetetrmiedtion of the amount of food intake was conducted
on day 0 (i.e., previous day of the administration to the day
of the administration), day 1 (i.e., period from the day of the
administration to the next day), day 3 (i.e., period fromnthree
days after the administration to the next day) and day 5 (i.e.,
period from five days after the administration to the next day) .
| As a result, before admini.stering the antibody, the amount
ingested by the hypércalcemia model rats (5-9 rats) was 8.11
g-in average, whereas that of the normal rats was 12.06 g in
average,'which demonstrates an obvious decrease in the amount
of ingestinn by hypercalcemia model rats. When the humanized
ante~PTHrP antibody was administered to the model rats, on and
after the day after administering the antibody, although almost -
no change was observed in the amount of ingestion by the control
rats, tne amount of ingested by the antibody-administered rats
recovered to the same level of that in the normal rats. These
results suggest that the humanized anti-PTHrP antibodylof the
present invention is effective in improving the decrease in the
- amount ingested for the malignant tumor-associated

hypercalcemia model (Table 6).
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i nstead of the antibody in the same manner. On 41 days after transplanting
the tunmor, from each of the antibody-adm nistered group and the control
group, a typical nmouse was selected and a picture was taken thereof al ong
with a normal nouse.. As a result, in the hypercal cem a nodel ani mal

transpl anted with human | ung cancer LC-6, although the

anti body-adm ni stered mce (shown in of each of FIGs. 27 and 28)
bore the sane | evel of tunor as the contro] nouse (shown in the right
of each of FIGs. 27 and 28), Pﬁ§§3§¥h§HF9€H¥F#E“§%nE | evel of appearance as
the normal nouse (shown in the left of FIGs. 27 and 28). This result
suggest t hat—tte—admnistraton—of—tthe—anti=PTHrPanttbody—exerts—an— '

i nprovenent in apparent clinical synptoms (FIGs. 27 aEdn@&hmmﬁoflnprovenent
of spontaneous activit yodifddrabase associ ated wi th _hyperindivideati(2) The passage
of the humgpil4ng cancer -6 Vayqpanduabad usi ngyBALBAET Uil nuyfde sm ce
(N ppon Kurea) in Vvivo. For the evaluatlon of pnhrmacol ogi cal errlcacy
5-weeks- ol fofmd &t F344/ N Jgl -run ngyiger ats (N ppofs Kr eajg mer@ gaur ggagsed and
then acclimatized for 1 week, and the rats of 6-weeks-old were used. The
hyper cal cem a nodel aninalps were pampared in theid#i | oming weyznerig 3ghe
human | ung cancer LC-6 passaged was excised and then finely cut into 3 mm
cube of blocks. The resul t3ant tunsdlinkl ocks were SgcutBFeowsl7z t rnaidspl ant ed
under the skin flap of the m ce at one piece per nouse. About thirty days
after the transplantation4 when i falimes confirnedlQ4tat 1504 PR 22.03

HHMrmt =~ 5 Saline 10.77 1424 1266 11.82
6 Saline 699 892 259 148
HEM rat 7 Anti-PTHrP antibody 746 1765 2252 1799
8  Anti-PTHP antibody 12 1238 2094 231
9 Anti-PTHIP antibody 335 1665 2036 21.89

*

Administration of saline (Saline) : 0.5 ml/kg, via tail vein;
and

Administration of antibody: 5 mg/0.5 ml/kg, via tail vein.

From the ébove—mentioned-results, it was.demonstrated
that the chimeric antibodies and the humanized.antibodies of
the present invention are useful as agents for improving the
various c¢linical symptoms of malignant tumor-associated
hypercalcemia.

5. Improvement of decrease in blood pH induced by hypercalcemia

The passage of human lung cancer LC-6 and the préparation
of the malignant tumor-associated hypercalcemia model animals
wefe conducted in the same manner as in step 2 above. The model

animals were.divided into groups so that the calcium
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tunor volune in each of the mice had becone satisfactorily large, the nice
were divided into groups so that the tunor volune, the cal cium
concentration in blood and the body weights of the mce of the individual
groups were averaged, and the mice were provided as the hypercal cenm a nodel
animal s. The cal cium concentration in bl ood was determ ned as |ionized

cal ci um conEeRERBEXEELPR WRoPdoBAoBRIbh AR DI Pol 9F dheadrcort kdeni ce

via the orbit usi, a hematocrit tube and applying the blood to 643
Aut omat i ¢ Cémgﬁﬁﬁgg\ﬁil GFOUPECHERS EBRNGPREA- (1) Method for determination of

e ¢ A 8 o
Conduct cd. udtho HRHVER GEE TR EnBtaRd: BieSE (FARAD, Bl ectroni co. Sneden),
uhi ch ves pl aced b ogedaterhied aasihgn dot e oluatiiv! e gage |

whi ch each of the | “ani mals was 1 ndi y nurtured(watering and

feeding). TR a ' d RS W ; t of
each rat. L@Fﬁai‘?ﬁl rst%%léggg?ﬁ ,%%!tt%e%%ar?%ﬁt of ﬁ\%@ﬁ?‘%?orog:%ﬁ s the
count per ardehihlighe hhBPtAEnPEEbOFing THRe MEASH €RE i MRSy %Hiﬁ&!}fé%f@% 13
hours (from 7:00 E‘ m o?ea certgfi)ng%i%?/ to 8:00 a.m of next day) and the
results V‘Br'ﬁujﬁbihﬁﬂiéscé‘@ygﬁ AR 1 K - ((CIBR-BORNTINGG I 86 Id¥t ¥midld pRosh thie
humani zed anti-PTH P anti body was admi ni stered each of the above-prepared
rats whi ch gevedopeaghphgpercal cema via its tail vein as a control in a dose
amount of 5 ng/ O 5m /kg. Saline was adm nistered to another group of the
rats i n the(ganeAdmingstrihtoneafuartitbbdwas conducted with alternati on of
an anti body-adm nistrated rat and a control rat. The neasurenent was
conduct ed on day Thé¢ihumanitdes dayibBTBre artdbody was administered to each

of the above-mentioned hype_rcalcemia model rats (HHM rats) via
its tail vein in a dose amount of 5 mg/0.5 ml/kg (n=3). Saline
| was administered to each of control group via its tail vein in
the same manner (n%Z) . With respect to any of the antibody-
administered rats and the control rats, the determination of
- blood pH was conducted on day 0 (i.e., the day of administration),
day 1 andday 7. .The results are givén as average of the pH values
obtained. |
As a result, before administering the antibody, the pH
of the.blo'od obtained from the hypercalcemic model rats was about
7;49 (whereas that from the normal rats was 7.40 * 0.02), which
means that the model rats obviously had developed metabolic
alkalosis. When the humanized anti-PTHrP antibody of the
present invention was administered to the model rats, 'although
the control rats showed almost no change in blood pH, the
antibody-administered rats showed such an improvement in pH
values that the pH values recoveféd to near the pﬁ x}alue of the
normal rats seven days after administering the antibody. As one

of the clinical symptoms of malignant tumor-associated
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adm nistration), 2, 4, 7 and 14 for the anti body-adm nistered rats and on
day 1, 3, 5, 8 and 15 for the control rats. As a result, the control rats
showed no change or a decrease in spontaneous activity durlng t he test

peri od, whereas the antibody-adm nistered rats showed an increase in
spontaneous activity on and after day 4 of the _admnistration (FIG 29). 3.
| npr ovenent VﬁeBEE}C?@HﬁeﬁﬁﬁMPe petrbedd cagddalasdd hiash bpPereR At The

assage of h cancer LC.6 .and t repar.ation, of the nalignant
P oo e so0cVHEER Yt s iBaRtosPHPaSPEEtnEhich i ST Whne

reasur ement $5§§ag}a?sn3p%?a§%¢ % fad’ BahBhat eashrRor oS g E tamerhe T?ir
by anest het | 2Lng,h08 ;201 ah i B98N LARILRL 'oﬂ;ia e 20l iy

Phar maceut i Ca Insertin sensor I nto

rECtun1ther38§gai%keédEh 'ﬁié@ﬁéﬁpoﬁftﬁ@tﬁgggycgfge Qﬁ@S atl aﬂUTH

ant i body was m ni stered to ea ve-nmention yperca cem a

model rats ykashBgekekl ¥8hR ‘tﬁeaaﬁ‘E%%o%W)‘é'&h Qfmﬂr@/emtfﬂégmeﬁ%’boalﬁont rol,

saline was adm niStered to anot her rat viathe tail vein. Further, a
nor mal rat ggkambgmsngoaﬁaldixﬂwaqpq¢q1@ugtered was al so neasured for- |ts
body tenperature. - The neasurenent of body tenperature of the rats was
conducted on day frbém.tthe rébaldameaitiditeddboriest 1 8Waedemdns 2rateld Thaftt er
the adm nistration with respect to all of the antibody-adm nistered rats,

t he control thet cadnetrie aatibbdials. and the humanized antibodies of the

present invention are useful as agents for improving the clinical

symptoms of malignant tumor-associated hypercalcemia.

INDUSTRIAL APPLICABILITY
According to the present invention, a chimeric antibody
and a humanized antibody against PTHrP are provided. Thgse
antibodies have a low antigenicity against human and therefore
are useful as agents for treating hypercalcémia,

hypophosphatemia and the like.
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As a result, the normal rat showed no change in body tenperature (34.2 -
34.4[err]C) throughout the test period, whereas 130 t he mal i gnant

t unor - associ at ed hypercal cem a nodel rats showed a decrease i'n body
tenperature by about 2[err]C conpared with the normal rats. Wen the

humani zed anti-PTHP antibody was adm nistered to the nodel rats, it was
confirned 5%%? €3G TS 8¥ant t unor- associ at ed hyper cal ceni a rodel rats
recover their decreased body tenperatures to the sane |l evel as that of the
normal rats three days after admnistration. These results suggests that

t he humani o DTHE P (WeTe) of the present invention is effective for
i nprovi ng éﬁgN%@@bjﬁ%ﬁ%éﬁgghﬂg'ggcrease of the malignant tunor-associated
hyper cal cemi a nodel animal (FIG 30). 4. Inprovenent in food intake decrease
i nduced The passage of the human |ung cancer LC-6 and the preparation of

t he hypercal cem re conducted in the same manner as
described in ZS%S%ﬂ@§€FW@&h§&§$ﬁ£EnndeI ani mal s prepared were divided into
groups so that thﬁﬁqg#® g} ncentratlon in blood and the body weights of
the mce of the i fia %F YSwere averaged, and the mice were used in

the experinents b (1), Measyrenment of anpunt of feed intake During the
test period, the &%thhéwl'ﬁhaf idually placed into a netabolic cage and

nurtured with wat : h respect to each of the rats, the amount
i ngest ed was deteﬁﬁﬁéﬂ%@m@@%ghénﬁﬁ%unt (g) per 24 hours (starting from 9:00

a.m of a (D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

AAATAGCCCT TGACCAGGCA " 20

(2) INFORMATION FOR SEQ ID NO: 2:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 38 base pairs
(B) TYPE: nﬁcleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic¢ acid

" (A) DESCRIPTION: /desc = "synthetic DNA"
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certain day to 9:00 a.m of the next day). The determ nation was conducted
by neasuring the total weight of the feedstock container both at 9:00 a.m
of the day (i.e., tare) and at 9:00 a.m of the next day and cal cul ating

t he wei ght difference therebetween. 131 (2) Admi nistration of antibody-

The humani zed t L 1.hod S inistered to each of the

hypercal cem a @ngpa$§§Eﬁﬁﬂﬁk@ﬁhﬁ%yﬁh%ggg}bed above via its tail veinin a
dose anount of 5 nmg/ 0.5 m/kg. Saline was adm nistered to each of contro
group via i €TGGHIERGE $AnACG #E0GNEiner . Saline was al s# administered to
each of normal rats via tail vein in the sane manner. Wth respect to all
of the antibody-administered rats, the control rats and the normal rats,
the determ nation of the anobunt of food intake was conducted on day O
(i.e., previous day of the adm nistration to the day of the

adm ni strati i rj.od fromthe day of the administration to
@fﬁ%ﬁg@ﬁgmg:ié% sfa 1 RE'4

t he next day o period fromthree days after the adm nistration
to the next. day) and day 5 (i.e., period fromfive days after the
adm nistration to the next day). As a.result, before adm nistering the

anti body, the i .he hypercal cem a nodel rats (5-9 rats)
JVermet GRS

was 8.11 gin a reas t of the normal rats was 12.06 g in

average, which de £ jous decrease in the anpunt of ingestion
B B 3R

by hypercal cem a he humani zed ant e- PTHrP anti body was
adm nistered to th@)ﬁ?ﬂ?“m&ﬁ??mﬁ?” and after the day after adm nistering
t he anti body, although al nos : '

(O STRANDEDNESS: single

(D) TOPOLOGY: linear

(i) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

GGATCCOGGG CCAGTGGATA GACAGATG | 28

(2) INFORMATION FOR SEQ ID NO: 4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 29 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid
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no change was observed in the anount of. ingestion by the control rats, the:
anount of ingested by the antibody-adm nistered rats recovered to the sane
| evel of that in the normal rats. These results suggest that the humani zed
anti-PTH P anti body of the present invention is effective in inproving the

decrease in the an i ted, for_the malignant tunor-associated
hypercal ceni a nndgﬁygkg%ﬂg‘§5 Hs = "sethelts ™n i ngestion Eating anount of
| ndi vi dual i ndi vi dual (g) Aninal No.
Adninistration* day 0 day 1 day 3 day 5 Normal rat 1 Sal i ne

13.7 16.7 3 e 14.27 15.3 19.55 19.39
3 o) SM%BQ%WWSS@ dz@’?"z 19.88 4 Sal i ne

Sal i ne*®
10.42 15.04 20.28 22.03 HHM rat 5 Sal i ne 10. 77
14. 24 12. 6660ATCLOES TEAGRGGAAG CTGERAGe 6.99 8.92 2.5% 14.8 HHMrat
7 Anti-PTH P antibody 7.46 17.65 22.52 17.99 8 Anti-PTrP anti body
12 12.38 20.94 23.1 9 Anti-PTH P antibody 3.35 16.65 20.36 21.89 *
Adm ni stration of saline (Saline) 0.5 m/kg, via tail vein; and
Adm ni stration of antlbody 5 nm/0.5 mM/kg, via tail vein. Fromthe

above-nenti o d nonstrated that the chimeric antibodies
and t he hund%f ggﬁﬁﬁtlbo %Y@PO 5: .
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

~ (ii) MOLECULE TYPE: other mucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:

GTTTTCCCAG TCACGAC | 17

(2) INFORMATION FOR SEQ ID NO: 6:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 base pairs
"(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
() TOPOLOGY: lincar
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the present invention are useful as agents for: inproving the various
clinical synptons of nmalignant tunor-associ ated hypercal cem a. 5.

| nprovenent of decrease in blood pH induced by hypercal cemi a The passage of

human | ung cancer LC-6 and the preparation of the malignant
tunor - associ ated hypercal cem a nodel animals were conducted in the same
manner as in step 2 above. The nodel aninmals were divided into groups so

that the caIci§F1133 concentrat{on in blood and the body wei ght of the
mce of the in&ilyMYFSHLE JoEh; pihexaelels 8¢idged. (1) Determination of bl ood pH
Bl ood was collecte? fromeach test anjma using a heparin-treated injection
syringe by cardi ac ‘| BRI ndlese&nary lfahw t hen applying the resultant
bl ood sanple to 643 Automati c Ca++/ pH Anal yzer (ClBA-CORNING to determ ne
pH of the bl ood sanple. (2) Admi nistration of antibody The humani zed

anti-PTH P anti body was adm ni stere ) each of the above-nentioned -
hypercal cem a ﬁﬁbéﬁWFXFém%ﬁmmﬂi%ﬁﬁe?%Ni gis,tail vein in a dose anmount of 5

nmg/ 0.5 m/kg (n=3). Saline was adm nistered to each of control group via
its tail veCAGAMACAGHIARAGe nmanner (n=2). Wth respect to any?of the

anti body- administered rats and the control rats, the determ nation of.

bl ood pH was conducted on day O (i.e., the day of adm nistration), day |and
day 7. The results are given-as average of the pH val ues obtai ned.

(2) INFORMATION FOR SEQ ID NO: 7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 31 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

* (A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID.NO: T7:

GTCTAAGCTT CCACCATGAA ACTTCGGGCT C - 31

(2) INFORMATION FOR SEQ ID NO: 8:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 30 base pairs

)] TYPE_: nucleic acid
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As a result, before adm nistering the antibody, the.pH of the bl ood
obt ai ned fromthe hypercal centc nodel rats was about 7.49 (whereas that
fromthe normal rats was 7.40 [err] 0.02), which nmeans that the nodel rats
obvi ously had devel oped netabolic al kal osis. Wien the humani zed anti-PTH P
anti body of the prege | ti on was adninistered to the nodel rats,

al t hough the contr§$ %@ﬁ@ﬂéﬁgméﬂmgfnnst no change in bl ood pH the

ant i body- adm ni st er, showed such an inprovenment in pH values that the
pH val ues recoveregsg%kﬂbé? YPE hH val ue of the normal rats seven days
after adm nistering the antibody. As one of the clinical synptons of
mal i gnant tunor-associated 134 hypercal cema (HHM, netabolic al kal osi s

has been reporte [ LS. .known to.be.induced by the inhibition of
excretion of bb&gM@%hggé&ﬁ%ﬁngﬁdﬂfg??f@§iin ki dney. Since the

adm ni stration of BniLzed anti - PTH P.apti.body of the present

i nvention nornalizz@emﬁgﬂgﬁggd 6%$fﬁ Fﬁgkﬁyb@%balcenia nmodel aninmals, it is
suggested that the anti body can inprove the nmetabolic al kalosis found in
HHM (FIG 31). Fromthe results nmentioned above, it was denonstrated that
the chinmeric anptihgodies and.the i.zed anti bodi es of the present

i nvention are @gtP‘Hﬂgglgf‘H?yﬁkgﬁgﬁﬁgﬁbging.the clinical synptons of
mal i gnant tunor-associ at ed hypercal cemia. | NDUSTRIAL APPLI CABILITY
Accor di ng t SCTEATGE TeEGAGAC AGEAIAHn, a chineric antibody and®a humani zed

anti body agai nst PTHP are provided. These antibodies have a | ow
antigenicity against human and therefore

=3

(2) INFORMATION FOR SEQ ID NO: 9:

(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 36 base pairs
(B) TYPE: nuclei_é acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9:
GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 36
(2) INFORMATION FOR SEQ ID NO: 10:

(i) SEQUENCE CHARACTERISTICS:
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are useful as agents for treating hypercal cem a, hypophosphatem a and the
like. 135 Sequence Listing. (2) INFORMATION FOR SEQ ID NO 1: (i)
SEQUENCE CHARACTERI STICS: (A) LENGTH 20 base pairs (B) TYPE: nucleic acid
(C). STRANDEDNESS: single (D) TOPOLOGY: |inear (ii) MOLECULE TYPE: ot her

nucleic acid (A I@S@ﬁﬂ‘l / desc "synthetic DNA" (xi) SEQUENCE
DESCRI PTI ON: SEQ | m TGACCAGGCA

20 (2) | NFORVATI )F@SE% NC&n (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 38 base p BEIPE ucl ei ¢ aci d (C) STRANDEDNESS: single (D) .

TOPOLOGY: | i near (@l MLESJ PE: other nucleic acid (A) DESCRI PTI ON:
/desc = "synthet %) SEQUENCE DESCRI PTION: SEQ ID NO 2

1)) TOPOLOGY: linear

(ii) HOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10:

TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G ' 4

(2) INFORMATION FOR SEQ ID NO: 11:

(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 109 base pairs
® TYPE nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA"
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11:

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC - 60
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 109
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CTGGTTCGEC CCACCTCTGA AGGTTCCAGA ATCGATAG 38 (2)
| NFORVATI ON FOR SEQ ID NO 3: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH: 28
base pairs (B) TYPE nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:
linear (ii) MOLECULE TYPE ot her nucleic acid (A) DESCRI PTI ON: / desc =

"synt heti ¢ X [BESCRI PTION: SEQ 1D NOI 3: GGATCCOGGG |
CCAGTGGATA %&@Mm R 28 (2) | NFORMATI ON

FOR SEQ ID NO 4: (i) SEQJENCE CHARACTERI STICS: (A) LENGTH 29 base pairs
(B) TYPE: nucl e| c acid (O STRANDEDNESS single (D) TOPOLOGY: linear (ii)

MOLECULE TYPE: ig g@@&é& 137 (A) DESCRI PTION: /desc
="synt hetic DNA'1 w | PTION: SEQ I D NO 4: GGATCCCGGG

TCAGRGGAAG GTGG?AA%« , . 29 (2) | NFORMATI ON
FOR SEQ ID NO 5: &)LEGE ENCResEBNEACTER STI CS: (A) LENGTH. 17 base pairs
(B) TYPE: nucleic ?BS ﬂ’pé C%UCISTRAN DNESS: single

eic acl
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12:

GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA GGOCACTGTIC 60
ACAGCTCOCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT | 110

@ INFORMATION FOR SEQ ID NO: 13:

(i) SEQUENCE CHARACTERISTICS:
A LENGTH 98 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13:
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A)

DESCRI PTI ON:  /desc ="synthetic DNA" (xi) SEQUENCE DESCRI PTI ON: SEQ | D NO
5: GITTTCCCAG TCACGAC _ , ' ' 17
(2) INFORVATION FOR SEQ ID NO 6: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
17 base pairs (B) TYPE: nucleic acid QC? STRANDEDNESS: single (D TOPOLOGY:
| i near 138 GGAG%GWQA GOACCAAOL ICTCEMAEAG Ch HETASGQEGC RAGBAGETAL CRI PTI ON: / desc
= "synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ I D NO 6: CAGGAAACAG

CTATGAC  CTGAGCCTGA' CGCCOGAGCA” GTGGAAGTCC CACAGAAG 18 7(2) | NFORMATI ON

FOR SEQ ID NO 7: '(i) SEQUENCE CHARACTERI STICS: (A) LENGTH 31 base pairs
(B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: other nucleic acid (A) DESCRI PTION. /desc = "synthetic DNA"
(xi) SEQUENCE DESCRI PTION: SEQ ID. NGO 7: GICTAAGCTT CCACCATGAA ACTTCGGECECT

- (i) SEQUENCE CHARACTERISTICS:
~ (A) LENGTH: 106 base pairs
(B) TYPE: mucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14:

TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GIGCTCCCIT - 60
CATGOGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 106

(2) INFORMATION FOR SEQ ID NO: 15:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 43 base pairs
(B) TYPE: mucleic acid
| (C) STRANDEDNESS: single

(D) -TOPOLOGY: linear
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(i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 30 base pairs (B) TYPE nucleic
acid 139 (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: other nucleic acid (A DESCRI PTI ON: /desc = "synthetic DNA" (xi)
SEQUENCE DESCRI PTI ON: SEQ ID NO 8: TGT TGGATCC CTGCAGAGAC AGTGACCAGA

30 (2) INF Q (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 36 ba @EE‘EE{(@% ﬁ%ﬁ““ﬁ‘ﬁb‘i acid (C) STRANDEDNESS: single (D)
TOPOLOGY: i near @&&WLE TYPE:, ot her ¢cleic acid (A) DESCRI PTI ON:
/desc = "syntheti TION: SEQ ID NO 9: GICTGAATTC

AAGCTTCCAC CATGGEGGTTT GGCCTG 36 (2)
I NFORMATI ON FOR SEQ I D NO 10: (i) SEQUENCE CHARACTERI STICS: 140 (A

LENGTH 41 bage, RAlkRE pescriprioN: SEQ 10 NO: 15:

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 43

(2) INFORMATION FOR SEQ ID NO: 18:

(i) SEQUENCE CHARACTERISTICS:
(Y] LENGTH 20 base pairs
(B) TYPE: mucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16:

TGTTGAATTC TTACTATGAA . _ 20

(2) INFORMATION FOR SEQ ID NO: 17:

(i) SEQUENCE CHARACTERISTICS:
© (A) LENGTH: 39 base pairs

B TYPE: nucleic acid
(C) STRANDEDNESS: single
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(B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii)
MOLECULE TYPE: other nucleic acid (A) DESCRIPTION.  /desc = "synthetic
DNA" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 10: TTTCCCGGEEC CCTTGGTGGEA

GCCTGAGGAG ACGGTGACCA G 41 (2) | NFORVMATION FOR SEQ ID

NO 11 (i) SEQJENM CTERI STI CS: (A) LENGTH:. 109 base- pairs (B) TYPE:
nucleic acid (C) S d&€aL; ol e (D) TOPOLOGY: |inear (ii) MOLECULE
TYPE: other nucleic acid (A) DESCRI PTI ON: /desc = "synthetic DNA" (Xxi)
SEQJENCE DESCRI PTI ON:  SEQ | D NO 11 GT CTGAATTC AACGCI TAGTA CTTGGCCAGC

TCC CCTC TGAGGAGCTC CAAGCCAACA
AGGCCACACT A%%&QW other ““letfga% (2) | NFORMATI ON FOR SEQ I D NO
12: (1) SEQUENCE TI (A). LEN 110 base pairs (B) TYPE:
nucl ei ¢ acid (C) mﬁ@s resyﬁgjgr OGY: linear (ii) MOLECULE
TYPE: other nucleic acid (A) DESCRI PTI ON: / desc "synt hetic DNA"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1T7:

CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 39

(2) INFORMATION FOR SEQ ID NO: 18:

(i) SEQUENCE CHARACTERISTICS:
(A). LENGTH: 39 base pairs
(B) TYPE: nucleic acid
" (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18:
GTAGCTGCTG GCCGOGTACT TGTTGITGCT CTGTTTGGA ' 39
(2) INFORMATION FOR SEQ ID NO: 19:

(i) SEQUENCE CHARACTERISTICS:

- (A) LENGTH: 46 base pairs
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO. 12: GGITTGGTGG TCTCCACTCM CGCCTTGACG
GGGCTGCCAT CTGCCTTCA GGCCACTGTC 60 ACAGCTCCCG GGTAGAAGTC ACTGATCAGA
CACACTAGTG TGCGCCTTGIT ' 110 (2) I NFORVATION FOR SEQ ID NO 13: (i)
SEQUENCE CHARACTERI STI CS: (A) LENGTH 98 base pairs (B) TYPE: nucleic aci
(C) STRANDEDNESS: éjs?gﬁe f‘%ﬁl TORPOLOGY: |inear (ii) MOLECULE TYPE: ot her
nucl eic acid (A PH ¢ 3%%sc = "synthetic DNA" (xi) SEQUENCE

DESCRI PTI ON: SEM&#%@I GGAGTGGAGA CCACCAAACC CTCCAAACAG
AGCAACAACA AGTA ®60 CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC
CACAGAAG OPOLOGY - 1 98 (2) | NFORMATION FOR SEQ ID NO 14: (i)
SEQUECN  CHARACTE! &rToL0SY Al inest o1 * 106 base pairs (B) TYPE: nucleic acid
(C) STRANDEDNESS: single (D) TOPOLOGY: linear (ii.)) MOLECULE TYPE: ot her
nucleic acid (A) DESCRIPTION. /desc = "synthetic DNA" (xi) SEQUENCE

DESCRI PTI ON: JTC. TTACTATGAA CATTCTGTAG GGEGCCACTGT
CTTCTCCACG mﬁ&%&@o’@T&g&%@A GCTG TAGCTTCTGI GGGACTTCCA CTGCTC

106 (2) 1 NFCRI\/ATI % lﬁg&ﬁg&l DAIC;C ynthetlc DNA”

i
d

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19:

" GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC. 46
(2) INFORMATION FOR SEQ ID NO: 20:
(i) SEQUENCE CHARACTERTISTICS:
(A) LENGTH: 34 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

TGTTGAATIC TTACTAACAC TCTCCCCIGT TGAA = . ' A4

(2) INFORMATION FOR SEQ ID NO: 21:

146



(1) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 43 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS: single (D) TOPOLOGY: |inear 143 (i1) MOLECULE
TYPE: other nucleic acid (A DESCRI PTI ON: /desc = "synthetic DNA" (Xxi)
SEQUENCE DESCRI PTION: SEQ I D NO 15: GICTGAATTC AAGCTTAGTA CTTGGCCAGC
CCAAGGCCAA CCC

- 43 (2) I NFORWATI ON FOR SEQ ID NO 16: (i)
SEQUENCE O%RA&%WEWRI?&GTH 20 base pairs (B) TYPE nucleic acid
( C STRANDEDNESS: % ?ggf . linear (ii) MOLECULE TYPE: ot her
nucleic acid (A %Egggﬁ;ﬁ‘ S%.‘desc "synthetic DNA" (xi) SEQUENCE
DESCRI PTI ON: SEQ FAATTC TTACTATGAA _
20 (2) INFCRMATI @ES&%IF%% 17: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 39 base pa(t)r §TR(M@EDN§£Esm§NC| eic acid (C) STRANDEDNESS: single 144

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA"

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

GTCTAAGCTT CCACCATGGC CTGGACTCCT CICIT ' 35

(2) INFORMATION FOR SEQ ID NO: 22:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 48 base pairs
(B) TYPE: nucleic acid
~ (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 48
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A) :

DESCRI PTI ON: /desc =" synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ I D
NGO 17: CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC

39 (2) I NFORVATION FOR SEQ ID NGO 18: (1) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 39 [ )er . nucleic acid (C) STRANDEDNESS: "single (D)
TOPOLOGY: | &23&‘?&@\%5@ @&SE@JE@)T%{;E ot her nucleic acid (A DESCRI PTI ON:
/ desc ="synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 18:
GTAGCTGCTG GCCGCGTACT TGITGITGCT CTGITTGGEA 39 (2)

| NFORVATI ON F ek, SEQUENCE CHARACTERI STICS: - (A) LENGTH 46
base pairs 14%)8&%&(%&%&%ﬁ§c acid (C) STRANDEDNESS: single (D)

TOPOLOGY: | inear (dA&ME%gLOE TYRPE: other nucleic acid (A DESCRI PTI ON:
/desc ="synthetic X194 BEQENCE DESCRI PTION: SEQ ID NO 19:

(B) TYPE: nucleic acid

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

~ (A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: Sm ID NO: 23:
GTCTAAGCTT CCACCATGGG G’l'l‘TGGGCTG AGCTGGGTTT TCCTCGTTGC TCITTTAAGA 60
GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GOGTGGTCCA GCC'FGGGAGG 120
TCCCTGAG . | _ 128

(2) INFORMATION FOR SEQ ID NO: 24:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 125 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

. (A) DESCRIPTION: /desc = "synthetic DNA”
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GICTGAATTC AAGCTTAGIC CTAGGICGAA CTGIGGCTGC ACCATC 46 (2) -

| NFORMATI ON FOR SEQ I D NO 20: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 34
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS:. single (D) TOPOLOGY: .
linear (ii) MOLECULE TYPE: other nucleic acid (A) DESCRIPTION: /desc =

" t heti o %k AN, SEQ ID NO 20: TGITGUMTAATTC
el P SRR O S0

TTACTAACAC 34 (2)
LENGTH 26 MG T TR TaTaIet ERIATE GHRRPEDMSS: i ngl ¢ (D)
Ges. =+ sy MEREHE pRiER fitbloc et plE ot oElets (T

TGEC CTGGACTCCT CTCTT 35 (2)

GTCTAAGCTT
| NFORMATI O\WEQID NO 22: (i) SEQUENCE CHARACTER| STIlég (A) LENGTH 48

base pairs (B) TYPE nucleic acid (C) STRANDEDNESS: single

(2) INFORMATION FOR SEQ ID NO: 25: -

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 132 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25:

CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60
CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120
CTCCCAGGCT GG 132

(2) INFORMATION FOR SEQ ID NO: 26:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 110 base pairs

(B) TYPE: nucleic acid
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A)

DESCRI PTI ON: /desc = " synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ I D
NO 22: TGITGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGrICCC

48 147 (2) INFORVATION FOR SEQ ID NO 23: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 128 ba ) JTYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: i ne§:§3 S?W@N%?Ewﬁé TYPE: other nucleic acid (A

DESCRI PTI ON: /desm%&tl c DNA" (xi) SEQUENCE DESCRI PTION. SEQ I D NO
23: GTCTAAGCTT CCA BeeCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60
GGTGTOCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GOGTGGTCCA GOCTGGGAGG 120

TCCCTGAG 128 (2)

| NFORMATI ON F NCE CHARACTERI STICS: (A) LENGTH;
125 base pai rgrg )SF&F@BEW%&’FF “"%‘8} %J ) STRANDEDNESS: si ngl e (D)

TOPALOGY: linear (jh) E TYPE. .ot nugleic acid (A) DESCRI PTION:
/desc = "syntheti @W@L Aulic -Gk B |

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26:

TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCOCTGGC COCAGTAAGC AAAGTAAGTC 60
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110

(2) INFORMATION FOR SEQ ID NO: 27:

(i) SEQUENCE CHARACTERISTICS:
(A)- LENGTH: 30 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other mucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

GTCTAAGCTT CCACCATGGG GTTTGGGCTG - ' 30

(2) INFORMATION FOR SEQ ID NO: 28:
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 24: ACCATTAGTA GTGGTGGTAG TTACACCTAC
TATCCAGACA GTGTGAAGGG GCGATTCACC 60 ATCTCCAGAG ACAATTCCAA GAACACGCTG .
TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 GACAC _
125 (2) | NFORMATION FOR SEQ ID N 25: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 132 bas ucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: i nea )?’M@%EME ot her nucleic acid (A DESCRI PTI ON:
/desc = "syntheti c%@&g | SEQUENCE DESCRI PTION: SEQ I D NO. 25:
CTACCACCAC TACTAAT GCCCCT TGCCTGGAGC CTGGCGGACC 60
CAAGACATGC CATAGCT ABC,‘TTY%AA CCAGAGCCTG CACAGGAGAG TCTCAGGGAC 1120
CTCOCAGGCT GG ficlexe acid 132 (2)
| NFORMATI ON FOR SE%? YQEM%PUN@@ g SEQUENCE CHARACTERI STICS: (A) LENGTH.
it

110 base pairs (B) cid 149 (C) STRANDEDNESS: single (D)
TOPOLOGY: | i near ('(ﬁ))TWEr'?eJYPE' ot her nucleic acid :

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: - /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

TGTTGGATCC CTGAGGAGAC GGTGACCAGG 30

(2) INFORMATION FOR SEQ ID NO: 29:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 133 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: ‘single
(D) TOPOLOGY: li'neé.r

(i) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTICTT CTTTGTICIT CATIGCICAG 60
GTTCTTICTC CCAGCTTGTG CTGACTCAAT CGOCCTCTGC CTCTGOCTCC CTGGGAGCCT 120
CGGTCAAGCT CAC | 133
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(A) DESCRI PTI O\ /desc = "synthetic DNA" (xi) SEQUENCE DESCRI PTI ON: SEQ ID

NO 26: TGITGGATCC CTGAGGAGAC GGTGACCAGG GITTCOCTGGC CCCAGTAAGC AAAGTAAGTC
60 ATAGTAGICT GICTCGCACA GTAATACACA GCCGTGICCT CAGCTCTCAG 110
(2) I NFORVATION FOR SEQ I D NO 27: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 30 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A DESCRI PTI O\
/desc = "synthetic DNA" (xi) SEQUENCE DESCRI PTION. SEQ ID NO 27:
GICTAAGCTT CCACCATGGG GITTGGECTG 30 (2)
| NFORMATI ON FOR SE %N NGO 28:. 150 (|) SEQUENCE CHARACTERI STICS: (A)
LENGTH  3012hJMORYEIONSOR 851 M 3% ucl eic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A DESCRI PTION.
/ desc ="synthetic DNA" (xi) SEQJENCE DESCRI PTION: SEQ ID NO 28: TGITGGATCC
CTGAGGAGAC 30 (2) | NFORMATI ON

FOR SEQ I D %@QUI‘%‘F% CHARASTRRRIECISHARACTERI STI CS:

(A) LENGTH: 118 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30:

AGCAAGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60
" CTGGGGCTGA GCGCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 118

(2) INFORMATION FOR SEQ ID NO: 31:

(i)’ SEQUENCE CHARACTERISTICS:
(A) LENGTH: 128 base pairs
(B) TYPE: nucleic acid
~ (C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”
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(A) LENGTH: 133 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A '

DESCRI PTI ON:  /desc = "synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ I D NG
29: ACAAAGCTTC CACCATGECC TGGACTCCTC TCTTTCTTCTT CTTTGITCTIT CATTGCTCAG 60
GITCTTTCTC CCAGCTTGTIG CTGACTCAAT CGCCCTCCTGC CTCTGCCTCC CTGGGAGCCT 120
CGGTCAAGCT CAC ' 133 151

2) oy OMRT] QB6)F 38 {0l fo: SERUENCE CHARACTER! STI CS: (A
LENGTH 118 bao? pareee pepkiption’sSn foo: 3550 (A

nuclerc acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |jnear (il E TYPE. . other.n [ Ld. (A, DESCRI PTI ON:
/A despGiTéyﬂF#@géC&%%%xw%‘gé@éﬁéé&%@ P@%‘%‘W Db OCA?égT -
CroaancTon EHETOARORE TR koG R cacTa | 118 (2)
| NFORNVATI O\#'AE@%EQ ID NO 31: (i) SEQUENCE CHARACTERI STI 5o (A) LENGTH:
128 base pairs ) TYPE. nucleic acid (C) STRANDEDNESS:. single '

. (2) INFORMATION FOR SEQ ID NO: 32:

(i) SEQUENCE CHARACTERISTICS: |
W LENsz 114 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(1i) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32:

CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT COGCCGAACA CCCTCACAAA 60
- TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA - 114

(2) INFORMATION FOR SEQ ID NO: 33:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 17 base pairs

(B) TYPE: nucleic acid
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A)

DESCRI PTI ON: /desc = "synthetic DNA" 152 (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO 31: CTGIGECTTC CATCTTGCTT AAGITTCATC AAGIACCGAG GGECCCTTCTC
TGGCTGCTGC 60 TGATGCCATT CAATGGIGTA CGTACTGTGC TGACTACTCA AGGIGCAGGT
GAGCTTGACC 120 m . '

128 (2) | NFORMATI BESPOSNEle 32: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH: 114 base pfbb r@,\@' YPE. nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (1) LE4TYPE: other nucleic acid (A) DESCR PTI ON:
/desc = "synthetic DNA" (xi) SEQUENCE DESCRI PTION. SEQ ID NO 32:
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 60

TTGTTCCTTA AT'I£T ACCACA GTAATAGTCA GOCTCATCCT CAGA 114 (2)
| NFORMATI ON FOR™S o+ 330 (V5 °SECUENCE CHARACTERI STICS:  (A) LENGTH 17

base pairs (B) TYPE) D%é’&hﬁ'kél“l ac}d‘t:aiscl=5 3synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33:

ACAAAGCTTC CACCATG 17

(2) INFORMATION FOR SEQ ID NO: 34:

. (1) SEQUENCE-CHARAC'I'ERISTICS:
(A) LENGTH: 19 base pairs
(B) TYPE: nucleic .acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34:
CTTGGATCOG GGCTGACCT ' 3 19
(2) INFORMATION FOR SEQ ID NO: 35:

(i) SEQUENCE CHARACTERISTICS:
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(C) STRANDEDNESS: single (D) TOPOLOGY: |inear (ii) MOLECULE TYPE: ot her
nucl ei c acid (A) DESCRI PTI ON: /desc = "synthetic DNA" (xi) SEQUENCE
DESCRI PTION: SEQ I D NGO 33: -ACAAAGCTTC CACCATG '

17 (2) I NFORVATION FOR SEQ I D NO 34: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 19 base pai . : cleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: |i near (ké)iE@Egﬁée'I‘%%é: ot her nucleic acid (A DESCRI PTI ON:

/desc = "synthetic o (Xi) ENCE DESCRI PTION: SEQ I D NO 34:
Coaaroos oty aao Hire: dleleiPald | 19 (2)
| NFORVATI ON FOR SE@)IQFM; sfdele SEQUENCE CHARACTERI STI CS:. 154 (A
LENGTH. 75 base pairs E” Ruclei c acid (C) STRANDEDNESS: single (D)

TOPOLOGY: |inear QWLI%PE: ot her nucleic acid (A) DESCRI PTI ON:
fdesc = "synthetic Xi) ENCE DESCRI PTION. SEQ I D NO 35:
CTI GGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCGAACA CGTACACAAA 60

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA” -

(xi) SEQUENCE DESCRIPTION:-SEQ ID NO: 35:

CTTGGATCOG GGCTGACCTA GGACGGTCAG TFTGGTCCCT CCGCCGAACA CGTACACAAA 60

TIGTTCCTTA ATTGT - o 75

(2) INFORMATION FOR SEQ ID NO: 36:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 43 base pairs -
-(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36:

AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 43
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TTGTTCCTTA ATTGT 75 (2)

| NFORVATI ON FOR SEQ ID NO 36: (i) SEQUENCE CHARACTERI STI CS: (A) LENGTH:
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:

l'inear (ii) MOLECULE TYPE: other nucleic acid (A) DESCRIPTION: /desc =

"synt hetic (%&% DESCRI PTION: SEQ I D NO  36: AAAGGATCCT
TAAGATCCAT G 43 155 (2)

| NFORVATI ON FOR SEQ ID NO 37: (i) SEQUENCE CHARACTERI STICS:. (A) LENGTH:
base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single (D) TOPOLOGY:

i near (i) %ﬁ%%@g@%nucl eic acid (A) DESCRI PTION: /desc =
"synt hetic DNA"( ESCRI PTI ON: SEQ | D NO 37: ACAAAGCTTA

GCGCTACCTC A@TW@%iE@% 46 (2) -
| NFORMATI ON FOR S 0 38% 14Y9° SEQUENCE CHARACTERI STICS: (A) LENGTH:

111 base pairs (B)(B)THID,E: n&'f&lceaicfd acid (C) STRANDEDNESS: single

(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

ACAAAGCTTA GOGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 46

(2) INFORMATION FOR SEQ ID NO: 38:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 111 base pairs
(B) - TYPE: mucleic acid
O STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

" (A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

" CTTGGATCOG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 60
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A)

DESCRI PTI ON: /desc = "synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ I D
NO. 38: CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA
60 156 TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGICA GCCTCATCCT C

111 (2) | NFORMVATI ON FOR SE% | D NO 39:C€éi éq SEQUENCE CHARACTERI STICS: (A)
LENGTH: 42 HEEECHAATEGTATEAC CACH (GATARAGI Ui BGCEC GSTRANDEDNESS: singl e (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A) DESCRI PTI ON:

/ desc "synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 39:
CTTCTCTGGC TGCTGCTGAT ACCATTI CAAT GGIGTACGTA CT 42 (2)

| 'NFORMATI ON FOR SEQ ID NO 40: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 26

base pai'rs (M%M:Eﬁbg{)%l Qg;( C) STRANDEDNESS: single (D) TOPOLOGY:

l'inear (i) her "nucl eic acid (A) DESCRI PTI ON: / desc =
"synthetic DNA" 157 ' :

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 42 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

" (ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = "synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:

CTTICTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42

(2) INFORMATION FOR SEQ ID NO: 40:

(i) SEQUENGE CHARACTERISTICS:
(A) LENGTH: 26 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”
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(xi) SEQUENCE DESCRI PTION: SEQ I D NO 40: CGAGGGECCCT TCTCTGGCTG CTCCTG
26 (2) | NFORMATION FOR SEQ I D NO 41: (i) SEQUENCE CHARACTERI STICS: (A
LENGTH: 35 base pairs (B) TYPE nucleic acid (C) STRANDEDNESS: single (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A) DESCRI PTI ON:
/desc = "synthetic DNA" (xi) SEQUENCE DESCRI PTION: SEQ ID NO 41:
GAGAAGGECC CTARGTACST GATGRAWCTT AAGCA 35 (2)

| NFORVATI ON FOR .S . - (] JENCE CHARACTER! STI CS: (A) LENGTH 35
base pairs (B@?Y@%%&?%& E‘QQ(%E‘% NDEDNESS: si ngl e (D) TOPOLOGY:

| i near 158 ﬁi ic% MOLECULE TYPE: ot her nucleic acid (A) DESCRI PTION:. /desc
= "synt het i €&A (IRICYGCEREIESIBE DESCRI PTI ON: SEQ | D NO 4226 CACGAATTCA

CTATCGATTC TGGAACCTTC AGAGG 35 (2) | NFORVATI ON
FOR SEQ ID NO 43: (i) SEQUENCE CHARACTERI STI CS: -

(2) INFORMATION FOR SEQ ID NO: 41:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D). TOPOLOGY: 1inear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

" (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

 GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA. | ' 35

(2) INFORMATION FOR SEQ ID NO: 42:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 35 base pairs
(B) TYPE: nucleic acid
© STRANDEDNESS: single

(D) TOPOLOGY: linear
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(A) LENGTH: 18 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: linear (ii) MOLECULE TYPE: other nucleic acid (A
DESCRI PTI ON: /desc = "synt hetl c DNA" (xi) SEQUENCE DESCRI PTION: SEQ 1 D NG

43: GGCTTGGAGC TCCTCAGA 18
(2) 1 NFORMATI ogn Wﬁgﬁ% aé% SEQUENCE CHARACTERI STI CS: (A)
LENGTH: 20 ba$ ““ ﬁ‘cﬂ ' acid (O STRANDEDNESS: single 159

(D TOPOLOGY: n LE TYPE: ot nucleic acid (A
DESCRI PTI ON: d@ggss&kt@y)ﬁ eﬁJ FE DnERthegie 61@EQJENCE DESCRI PTI O\ SEQ 1 D
NO 44: GACAGTGGlT CAAAGTTTTT :
20 (2) | NFORVATION FOR SEQ I'D NGO 45: (i) SEQJENCE CHARACTERI STI CS: (A
LENGTH. 118 i\N "' . PE:; ing,acid (D) TOPOLOGY: linear (ii)
MOLECULE TYPgm) %@é |€B¥$MI§E£B CRI PTI ON: SEQ ID NO 45: d@n Leu
Val Leu Thr Gn Ser Ser Ser Ala Ser Phe Ser Leu Gy

OGAATTCA CTATCGATTC TGGAACCTTC AGAGG 35

(2) INFORMATION FOR SEQ ID NO: 43:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 18 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single

(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: other nucleic acid

(A) DESCRIPTION: /desc = “synthetic DNA”

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

GGCTTGGAGC TCCTCAGA | 18

(2) INFORMATION FOR SEQ ID NO: 44:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 20 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: single
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1 : 5 10 15 Ala Ser AIaLys

Leu Thr Cys Thr Leu Ser Ser G n Hs Ser Thr 20 25

30 Tyr Thr Ile u Trp Tyr Gn @n An Pro Leu Lys Pro Pro Lys 35

40 45 Tyr Val Met Asp Leu Lys G n Asp Ay Ser H's Ser Thr
Ay Asp 50 .95 60 Ay Ile Pro Asp Arg Phe
Ser Ay Ser Ser Sel? ARPLYs LKERY Arg 160 65 70

75 Tyr Leu Ser Ile Ser Asn Ile Gn Pro Qu Asp Gu Ala Met Tyr 80

85 90IIeQ/sGIyVaI Gy Asp Thr Ile Lys Gu G n Phe Val
Tyr Val . 105 Phe Ay Ay Ay Thr Lys
W T ver Leﬂjl)d‘?}'%”?ﬁm’ﬁo Oty nucleic acid 115 (2) | NFORMATI ON FOR SEQ

ID NO 46: (i) .SE CT | STLCS;, (A whENGTH: 118 ami no acids (B)
TYPE: amino acid %}E%@@A Frear S y{’?’]"% c)I\}&ECULE TYPE: protein (xi)
SEQUENCE DESCRI PTION: SEQ ID NO 46: Gu VaI GI n Leu Val Qu Ser dy Ay
Asp Leu Val Lys Pro Ay 1 10

15 dy Ser Leu&byﬁgh%E%ﬂﬁNAkﬁﬁjﬁ) gﬁr Gy Phe Thr Phe Ser 20

25
GACAGTGGTT CAAAGTTTTT 20

(2) INFORMATION FOR SEQ ID NO: 45:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

- (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45:

GIn Leu 'Val Leu Thr Gln Ser Ser Ser Ala Ser Phe Ser Leu Gly
1 5 10 ' 15
Ala Ser Ala Lfs Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 2% 30
Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Leu Lys Pro Pro Lys
3B .'40 45

Tyr Val Met Asp Leu Lys GIn Asp Gly Ser His Ser Thr Gly Asp .
| 50 | 5 60

Gly I_le Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg
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Ser Tyr Gy Met Ser Trp Ile Arg G n Thr Pro Asp Lys Arg Leu 35 .
40 45 du Trp Val Ala Thr Ile Ser Ser Ay Ay Ser Tyr Thr

Tyr Tyr 50 55 60 Pro Asp Ser Val Lys Gy
Arg Phe Thr Ile Ser Arg Asp Asn Ala 161 65 70 _

75 Lys Asn Thr Leu Tyr Leu A n Met Ser Ser Leu Lys Ser Gu Asp 80

85 - oF5Thr Ala Met Bhe Tyr Cys AA® Arg G n Thr Thr Met Thr
Tyr Phe 95 0. : 05 Ala Tyr Trp Ay Adn Ay
Thr Leu Val THee &Y Igfe?e%sajigﬂél" Pro Glu Asp Glu Ala ’é‘igﬂ( 2) | NFORMATI ON FOR SEQ
I D.NO 47: (i) SEQUENCE, CHARACTERI STP?: (A) LENGTH 116 anino acids (B) .
TYPE: amno acid (D) TOPOLOGY: linear  (ii) MOLECULE TYPE: protein (xi)

SEQUENCE DERGHLET O S50 . ficnSlfh bYW Thr G Ser Pro Ser

Ala Ser Al a Le 10 -
15 Ala Ser Val. Lys Leu gthr Cys Thr Lgy Ser Ser d ri%g—{is Ser Thr 20
25 ' 30 Tyr Thr Ile u Trp Hs dn n @n Pro Au Lys Ay

Pro Arg 35 ppe Gly Gly Gly Thr Lys 431 Thr Val Leu Gly Gln Pro 4> Tyr Leu Met Lys Leu Lys
An Asp Ay Ser H's Ser Thr Gy Asp - '

110 115

(2) INFORMATION FOR SEQ ID NO: 46:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Glu Val Gln Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly
1 5 10 - 15
Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 . 30

Ser Tyr Gly Mét Ser Trp Ile Arg Gln Thr Pro Asp Lys Arg Leu
35 : 40 45

Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr
50 .5 60

Pro Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
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50 | 55 60 Ay Ile Pro Asp Arg Phe Ser Gy

Ser Ser Ser Ay Ala Qu Arg 162 65 70

75 Tyr Leu Thr Ile Ser Ser Leu Gn Ser u Asp Gu Ala Asp Tyr 80

85 90 Tyr Cys Ay Val GIyAspThrIIe Lys Gu G n Phe Val
Tyr Val 95 100 105 Phe Ay Ay dy Thr Lys
Leu Thr Val Leu @y 11065 70 115 (2) | NEORVATI ON FOR SEQ | D NO

48: (i) SEQUENCE CHARACTERI STI CS: LENGTH: 118 amino acids (B) TYPE

am no acid b5 Asedbolexsiyr bep{da Mey ﬁqr) eRbREEIS Eer MRS protei n (xi ) SEQUENCE
DESCRI PTI ON: SEQ I D NO 48 GI n Leu \égl Leu Thr GI n Ser Pro Ser Ala Ser Ala
Ser Leu Ay 1 %0 15 Ala

25 Yo matha Bt P%Ev f?rf Alfﬁ?*r?% B "?grsf &t an Gn Pro au Lys ay

Pro Lys 35 4 yr Leu Met Asp Leu Lys
G@n Asp Ay Ser H's SerEThrGyAspg)B 5105'}' 55

60 Gy I1e RrorAsi, MPcRQySRE LA Ya1SBE viRSeSRI, Gy Ala Gu Arg 163

110 115

(2) INFORMATION FOR SEQ ID NO: 47:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 116 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gly
1 .5 10 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 25 30

| Tyr Thr Ile Glu Trp His Gln Glh Gln Pro Glu Lys Gly Pro Arg
35 40 o 45

Tyr Leu Met Lys Leu Lys GlIn Asp_ Giy Ser His Ser Thr Gly Asp

| 50 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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65 ' 70 : 75 Tyr Leu Thr 1le Ser Ser Leu Gn

Ser Qu Asp Gu Ala Asp Tyr 80 85 90 Tyr
Cys Ay Val Gy Asp Thr Ile Lys Gu d@n Phe Val Tyr Val 95

100 105 Phe Gy Ay Ay Thr Lys Leu Thr Val Leu Ay Gn
Pro 110 R 115 (2) I NFORVATION FOR SEQ I D NO 49: (i) SEQUENCE

CHARACTERI STI CS: (A) BENGTH: 118 anftho aci ds (B) YPE: anino acid (D)
TOPOLOGY: |inear, (i) N[]_ECUﬁ TYPE rotein g\ SEQUENCE DESCRI PTI ON: SEQ .
@egsp sp,

| D NO. 49: TYGL?F Pguu?/a?Pr peuLer PHB Ak ¥ Ser Ala Ser Leu Ay 1
5 85 15 Ala Ser 0VaI Lys Leu Thr Cys Thr
Leu Ser Ser @n Hs sé? Thr 20 25 30 Tyr

Thr Tle G'Iuyr-EysDGl y\fal% ﬁ}: ﬂvﬁle re%%lnLﬂgé pl'yr ho Lys 35

40 Asp Gy Ser H's Ser Thr
Ay Asp 50 100 6@y Ile Pro Asp Arg Phe
Ser Ay Ser Ser Ser Glgy Ala GI u Arg 164

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly

110 115

(2) INFORMATION FOR SEQ ID NO: 48:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
® TYPE: amino acid.

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE:-protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu .Gly
1 5 10 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 25 30

Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly- Pro Lys
35 o 40 - 45

Tyr Leu Met Asp Leu Lys Gln Asp Gly Ser His Ser Thr Gly Asp
50 | | 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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65 70 75 Tyr Leu Thr Ile Ser Ser Leu Gn

Ser Qu Asp Au Ala Asp Tyr 80 E 85 90 Tyr
Cys Ay Val Ay Asp Thr Ile Lys Au A n Phe Val Tyr Val 95

100. 105 Phe Ay Gy Ay Thr Lys Leu Thr Val Leu Ay Gn Pro
110 115 (2) | NFORVATION FOR SEQ I D NO 50: (i) SEQJENCE
CHARACTERI STI CS: (A) LENGTH 118 ani 8 acids (B) T¥PE: amino acid (D)
TOPOLOGY: linear (ii)) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 50: &rplep ‘J"TS‘?}' YT HAY O erdip Asp Glustla AP Iyer Ala Ser Leu Gy 1

5 8 85 15 Al a Ser yo’iﬂ Lys Leu Thr Cys Thr
Leu Ser Ser An His Ser %hr 20 30 Tyr

Thr 1le G u,Tr 9 L Y. Arg 35
20 e s BiY v Eh%fp@é 168 @5%1 Y \?IT v(r)llAsp Gy Ser Hs Ser Thr

Ay Asp 50 60,y Ile Pro Asp Arg Phe
Ser Ay Ser Ser Ser Gly Ala Glu Arg ?85 65 70

;g Tyr Leu mrm'y'diy%w ThElysiSH T %1980 ¢ difpR G u Ala Asp Tyr 80

110 115

(2) INFORMATION FOR SEQ ID NO: 49:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear -
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gb’
1 5 10 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Glﬁ His Ser Thr
- 20 25 _ 30

Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly Pro Lys
35 40 45

Tyr Val Met Asp Leu Lys Gln Asp Gly Ser His Ser Thr Gly Asb
50 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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Tyr Cys Ay Val Gy Asp Thr Ile Lys Gu @ n Phe Val Tyr Val 95 -
100 - 105 Phe Ay Ay Ay Thr Lys Leu Thr Val Leu Gy A@n Pro
110 115 (2) I NFORVATION FOR SEQ I D NO 51: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH 118 amino acids (B) TYPE: am no acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO- 51: dn Leu Val 8eu Thr @n 85‘5) Pro Ser Ala™Ser Ala Ser Leu Gy 1

5 0 15 Ala Ser Val Lys Leu Thr s Thr
Leu Ser SerTy@%u%Iééer-ﬁgF LgpGln Ser Glu Asp Glu Ala Aspdyr y q/30 Tyr
Thr Ile Gu Trp Tyr Glrb?GlnGln Pro du Lys Ay Prg Arg 35 | '
40. 45 "Tyr Val Met Leu Lys @ n"Asp Ay Ser H's Ser Thr
Gy Asp 50 ' 5 60 Gy Ile Pro Asp Arg Phe
Ser Gy Ser MEdY® Sbr Yok G ArR TRY fleps Chyin Pregtal v Yol 0

75 Tyr Leu Thr Ile Ser gger Leu dn 33? Gu Asp Gyl a Asp Tyr 80

85 : ' 90 Tyr Cys Ay Val Ay Asp Thr 1le Lys Au G n Phe Val

Tyr Val 95 ppe 6y Gy 61 Thr Lyd @8 Thr Val Leu Gly Gln Pro 105 Phe Gy Gy Gy Thr Lys
Leu Thr Val Leu y él n Pro : .

110 115

(2) INFORMATION FOR SEQ ID NO: 50:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: 1linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50:

GIn Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gly
| 1 5 ' 10 .15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 : 25 30
Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly Pro Arg
3»H _ .40 45
Tyr Leu Met Asp Leu Lys Gln Asp Gly Ser His Ser Thr Gly Asp
50 s &0

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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110 115 (2) | NFORVATION FOR SEQ ID NO 52: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH. 118 am no acids (B) TYPE: amno acid (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTI ON: SEQ
ID NO 52: dn Leu Val Leu Thr A n Ser Pro Ser Ala Ser Ala Ser Leu Gy 1

5 10 15 Ala Ser Val Lys Leu Thr Cys Thr
Leu Ser Ser G n H's Serf5Thr 20 70 25 15 30 Tyr
ThrIIeGuTrpM A@n dn dn Pro Ju Lys @y Pro Lys 35 ' '

40 Tyr Leu TesSeryer iLey, Gipter Adp AE%él“L@]@ ApdyInsp Ay Ser H's Ser Thr
dy Asp 50 55 . 60 S%ylle Pro Asp Arg Phe
Ser Ay Ser Ser Ser d yBOAI a du Arg £87 65 70

gs 0 o ooty WS B IR W R W e s G u @ phe va
Tyr Val 95 g5 100 100 _ 1030 he Ay Ay Ay Thr Lys
Leu Thr Val Leu Ay @n Pro 110 11 ?2) | NFORMATI ON FOR SEQ

ID NO. 53: o) 61 5RVENCH B RT3 TlefeBiy 61n Pro

110 115

(2) INFORMATION FOR SEQ ID NO: 51:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amin6 acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gly

1 5 10 15

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
| 20 _ 25 30

Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly Pro Arg

35 40 45

Tyr Val Met Asp Leu Lys Gln Asp Gly Ser His Ser Thr Gly Asp

50 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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(A) LENGTH: 118 amino acids (B) TYPE: amno acid (D) TOPOLOGY: linear (ii)
MOLECULE TYPE. protein (xi) SEQUENCE DESCRI PTION: SEQ I D NO 53: dn Leu
Val Leu Thr A n Ser Pro Ser Ala Ser Ala Ser Leu Ay 1 5

10 15 AI a Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gn His
Ser Thr 20 25 30 Tyr Thr 1le Au Trp Tyr
GInGInGInProGIuLy555GIyProArg§Q 7 40 -

45 Tyr Leu Met Asp Leu Ly Ser. Hs Ser Thr Ay Asp 50

55 Tyr Leu Thr IgmSey §FrllF‘eGbr§erA§b Agp Gluphe Aselyrd y Ser Ser Ser Ay Al a
Gu Arg 168 65 75 Tyr Leu Thr Ile
Ser Ser Leu A n Ser uBOAsp Au Ala &gp Tyr 80 90 85

Eigol e O Body gi%gﬁsﬁﬁsg%§ e(ﬁ&?%“fﬂrgl? CY@ ﬁggﬁl\/‘?’Lr T¥/;I Vﬁleugg y dn Pro

110 115, 2) INFCRIVATIOQ\I FOR SEQ I_[IR 1 54: (i) SEQUENCE
CHARACTERI STICS: (A L& 118 amno aci ds (B) E: amno acid (D)

TOPOLOGY: | PIRCAY Gly Gly Thr Lys Leu Thr Val Leu Gly Gln Pro

110 115

- (2) INFORMATION FOR SEQ ID NO: 52:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gly
1 5 10 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 25 : 30

Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly Pro L}s
| B | . 40 | 45

Tyr Leu Met Asp Leu Lys Gln Asp Gly Ser His Ser 'I'hr .Gly Asp
50 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg.
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(ii) MOLECULE TYPE: protein (xi) SEQUENCE DESCRI PTION: SEQ ID NO. 54: G n

Leu Val Leu Thr A n Ser Pro Ser Ala Ser Ala Ser Leu Gy 1 5

10 15 Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser A n H s
Ser Thr 20 25 ' 30 Tyr Thr Ile Qu Trp Tyr

Gn dAn dn Pro u Lys Gy Pro Lys 35 40

45 Tyr Val Met Asp Leudlys @ n Asp @y Ser His Sef5Thr Ay Asp 50

55 60 Gy Ile Pro Asp A?PheSerGySer Ser Ser Ay A a

Gu Arg 168yr Leugiyr Ile Ser Ser Leu Gln Serfgu AspGuAla Asp rr " 75 Tyr Leu Thr Ile

Ser Ser Leu Gn Ser ébAs Gu Al a p Tyr 80 0 85
90 Ile Cys Ay Val pThrIIeLsGIuGInPh(gVaI Tyr Val 95

170 Lie Cys Gly szig?v( Bl aded @iriilo s (1) Stk

CHARACTERI STI CS: (A) LENGTH 118 aglolao acids (B) 1‘5§PE: am no acid (D)
TOPOLOGY: linear (ii) ECULE TYPE "protein (xi) SEQUENCE DESCRI PTI ON: SEQ

I D NO 55 pfd g1yl @y GYﬁ‘l‘thE%}é ALy e gl L%ﬁrGI?'bi)n figr Ala Ser Ala Ser Leu Gy

110 | 115

(2) INFORMATION FOR SEQ ID NO: 53:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Sér Len Gly
1 5 10l 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 25 30

Tyr Thr_ Jle Glu Trp Tyr Gln Gln Gln’Pro Glu Lys Gly Pro Arg
35 40 . 45

Tyr Leu Met Asp Leu Lys Gln Asp Gly Ser His Ser Thr Gly _Asp
50 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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1 i g 10 15 Ala Ser Val Lys Leu

Thr Cys Thr Leu Ser Ser A n H's Ser Thr 20 - 25

30 Tyr Thr Ile u Trp Tyr G@n @n An Pro Qu Lys Gy Pro Arg 35

40 45 Tyr Val Met Asp Leu Lys G n Asp Ay Ser His Ser Thr
Ay Asp 50 55 6OGIgIIeProAspArg Phe
Ser Ay Ser Ser Ser Ay%Ala Qu Arg 17?0 65 70

75 Tyr Leu Thr Ile Ser Ser Leu Gn G u Ala Asp Tyr 80

85 Tyr Leu Thr Ileyfen Jex Ley SlnPer Q}al"S@aGiyu SPhPT || e Lys G u G n Phe Val
Tyr Val 95 100 105 Phe Gy Ay Ay Thr Lys
Leu Thr Val Leu Gy @nf%ro 110 - 8 11595) | NECRVATI CN FOR SEQ

| D NO 56: T 118 anm no acids (B)
TYPE: ami no%%?"&%l:v%g%g@qﬁ% ¢1C%1?§"€‘%\/&1EE‘EJ Bl TYPE: protein (xi)
SEQUENCE DESCRI PTI ON: %Q | D NO 56: 106—1 n Val Gn Lgk Val du Ser Ay Gy
@y val val Gdn Pro dy'1 10

15 Arg Ser bﬁeUGlér(ﬁylﬁggTﬁeiys%ﬁTﬁl?alpﬂeﬁ @?%IIQP% Phe Thr Phe Ser 20

25
110 115

(2) INFORMATION FOR SEQ ID NO: 54:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Gln Leu Val Leu Thr Gln Ser Pro Ser. Ala Ser Ala Ser Leu Gly
1. 5 10 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 %5 30

Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu Lys Gly Pro Lys

| 35 o 40 45

‘ Tyr Val Met-Asp Leu Lys Gln Asp Gly.Se'r His Ser Thr Gly Asp
50 55 60

Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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Ser Tyr Ay Met Ser Trp Val Arg A n Ala Pro Gy Lys Qy Leu 35

40 45 du Trp Val Ala Thr Ile Ser Ser Ay Ay Ser Tyr Thr-
Tyr Tyr 50 . 55 : 60 Pro Asp Ser Val Lys Gy
Arg Phe Thr Ile Ser Arg Asp Asn Ser 171 65 ' 70

75 Lys Asn Thr Leu Tyr_Leu G n Met Asn Ser Leu ArA%aAla A u Asp 80

85 . "8 Thr Ala Val ®yr Tyr Cys Arg A n Thr Thr Met Thr
Tyr Phe 95 00 105 Ala Tyr Trp Ay @ n dy
Thr Leu Valrisy Thpfleger %Ei%%‘ Ser Glu Asp Glu Ala AS&%S‘ (2) | NFORVATI ON FOR SEQ
ID NG 57: (i) SEQUENGE CHARACTERISTLCS: (A) LENGIH 411 base pairs (B)
TYPE: nucleic acid (C)~ STRANDEDNESS™ doubl e (D) OLOGY: linear (ii)

e B R R N8 10 e
Leu Ser Leu Ile Phe L Al a Leu Ilq&q._eu Lys -15& ' -10
-5 GGT GIC CAG TGI GAG GIG CAA CTG GIG GAG TCT GGAGACTTAQOGyVaI

AN Ors G e\ off By 1¥alLel St BeLefYy EnVpréSP Leu 1 5

110 115

(2). INFORMATION FOR SEQ ID NO: 55:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser Ala Ser Leu Gly
1 5 10 15
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gln His Ser Thr
20 | 25 30
Tyr Thr Ile Glu Trp Tyr Gln GIn Gln Pro Glu Lys Gly Pro Arg |
| 35 4 5
Tyr Val Met Asp Leu Lys Gln Asp Gly Ser His Ser Thr Gly Asp |
50 % 60
~ Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg
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GTG AAG OCT GGA GGG TCC CTG AAA CTC TCC TGT GCA GCC TCT GGA 135 Val Lys
‘Pro Ay Gy Ser Leu Lys Leu Ser Cys Ala Ala Ser Ay 172 - 15 '

20 25 TTC ACT TC AGI AGC TAT GGC ATG TCT TGG ATT CGC CAG
ACT CCA 180 Phe Thr Phe Ser Ser Tyr Ay Met Ser Trp Ile Arg G.n Thr Pro 30
35 40 GAC AAG AGG CTG GAG TGG GIC GCA ACC ATT AGT AGT GGT
GGT AGT 225 Asp Lys Ar@;IS Leu du Trp79al Ala Thr 1@ Ser Ser Ay Ay Ser 45
50 C ACC TAC T. GAC AGT GIG AG GGG CGA TTC ACC
ATC TCC 278yrrigu Ti“ﬁrﬂerfﬁr e rLepGip ﬁ@pﬁlsé‘rsp%i AaAso Ay, Arg Phe Thr Ile Ser 60
65 GA GAC AAT AAG AAC ACC_CTA TAC CTG CAA ATG AGC
AGT CTG 315 Arg Asp Asn Ala Lys Asn r Leu Tyr Lea A@n Met Ser Ser Leu 75
80 TTT TAC TGI GCA AGA CAG
ACT ACT 3661*1% %&féﬂ@’*ﬁgﬁ&fﬁﬁ%@cﬁn 85 Ala Arg Gn Thr Thr 90
95 100 QTG ACT TACT GCTTACT 0§C CAA GGG ACT CTG GIC

ACT GIC 405 Met Thr Tyr Phe Al a Tyr rp Ay Gn y Thr Leu Val Thr Val

105 \T6E GCA 411 Ser Ala (2
| NFORMATI ON' cid? Gébje}%nﬁo"ys th Vals[rz&ﬁjé%%E gEIARACTERI STI CS: (A§ )LENGTH
411 base pairs: 115

(2) INFORMATION FOR SEQ ID NO: 56:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 118 emino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly
1 5 0 15
Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser
20 25 30

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
B 40 45

Glu Trp Val Ala Thr -Ilé Ser Ser Gly Gly_ Ser Tyr Thr Tyr Tyr
50 - 55 60

Pro Asp Ser Val Lys Gly Arg 'Phe Thr Ile Ser Arg Asp Asn Ser
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¢B) TYPE: nucleic acid (C) STRANDEDNESS: double 173 (D) TOPOLOGY: |i near
“(ii1) MOLECULE TYPE: cDNA to nmRNA (xi) SEQUENCE DESCRI PTION: SEQ I D NO 58:
ATG-GGG TTT GGG CTG AGC TGG GIT TTC CTC GIT GCT CTT TTA AGA 45 Met @y Phe
Ay Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg -15 -10

-5 GGI' GIC CAG TGI CAG GIG CAG CTG GIG GAG TCT GGG GGA G&C GTG 90 @y Vval
dn Cs An Val Adn LeWNal du Ser @yGIyGIyVaV51 ' 5

10 GIC CAG CCT GGG AGG TCC CIG AGA CTC T GCC TCT GGA 135 Val dn
Pro Gy Arglysesn Ty Ley dym by Gp petchsn %Fé‘e‘;b\l‘héﬁ §érGlE§A§p 15 20
25 TTC ACC TTC AGT AGC 'I(')AT GCC ATG TCI TGG GTC CGC G GCT CCA 180 Phe Thr
Phe Ser Ser Tyr Ay Vet 80ser Trp Val g dn Ala Pr 35

L B R W AR P T T 7

55 TAC ACC TAC TAT CCA S%A\C AGT GIG A@E GGG CGA Tqug\CC ATC TCC 270 Tyr Thr
Tyr Tyr Pro Asp Ser Val Lys Gy Arg e Thr Ile Ser 65

70 AGA GAC gAlt Ty ATG AAC AGC CTG 315 Arg Asp
e S SRR S, 80

Asn Ser Lys Leu Tyr Leu Leu 75
85 . 110 115

(2) INFORMATION FOR SEQ ID NO: 57:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
- (B) TYPE: nucleic acid
© S'I'RANDEDNESS:_ double

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA to mRNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57:

. ATG AAC TIC GGG CTC AGC TTG ATT TIC CIT GCC CTC ATT TTA AAA 45
Met Asn Phe Gly Leu Ser Leu Ile Phe Leu Ala Leu Ile Leu Lys
B ~10 -5
GGT GTC CAG TGT GAG GTG CAA CTG GIG GAG TCT GGG GGA GAC TTA 90
Gly Val Gln Cys Glu Val Gln Leu_Va;l Giu Ser Gly Gly Asp Leu .
| 1 5 0
GTGAAGOCT'GGAGGGTCCCTGAAACI‘CTCCTGT.GCAGCCTCTGGA 135

Val Lys_ Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly.
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AGA GCT GAG GAC ACG GCT GTIG TAT TAC TGI GCG AGA CAG ACT ACT 360 Arg Ala
A u Asp Thr Ala Val .Tyr Tyr Cys Ala Arg G n Thr Thr 174 90 _

95 100 ATG ACT TAC TTT GCT TAC TGG GGEC CAG GGA ACC CTG GIC
ACC GIC 405 Met Thr Tyr Phe Ala Tyr Trp Ay Gn Ay Thr Leu Val Thr Val
105 110 115 TCC TCA 411 Ser Ser (2)

| NFORMATI ON FOR SEQ®I D NO 59: (i® SEQUENCE CHERACTERI STICS: (A) LENGTH 11
am no acids (B).TYPE: am ng aci TOPOLOGY: linear (ii) MOLECULE TYPE:
pept | do (x5 "B B AR et M (0N 860k y 8 &) sor G- Asp val
Asn Thr Al 10 (2) | NFORMATI ON

FOR SEQ | ﬁmﬁ‘l 8@6 %{h‘*@ﬁq&@ﬁ& Wﬁi&ﬁEﬁFﬁ?&‘. PIOA) LENGTH: - 7 amino aci ds

(B) TYPE: am no aciéa VD) TCPC]_OGXS linear 175 40

GAC AAG AGG CTG GAG TGG GTC GCA' ACC ATT AGT AGT GGT GGT AGT 225
Asp Lys Arg Leu Glu Trp Val Ala Thr Ile Ser Ser Gly Gly Ser
45 50 55
TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG OGA TTC ACC ATC C 270
Tyr Thr Tyr Tyr Pro Asp 'Ser Val Lys Gly Arg Phe Thr Ile Ser
60 65 70
AGA GAC AAT GCC AAG AAC ACC CTA TAC CTG CAA ATG AGC AGT CTG 315
Arg Asp Asn Ala Lys Asn Thr Leu Tyr Leu Gln Met Ser Ser Leu
75 80 85
AAG TCT GAG GACACAGCCATG’I‘I‘_’I‘TAC’I‘GTGCAAGACAGACI‘ACT 360
Lys Ser Glu Asp Thr Ala Met Phe Tyr Cys Ala Arg Gln Thr Thr
90 _ 95 100
ATG ACT TAC TTT GCT TAC TGG GGC CAA GGG ACT CTG GTC ACT GIC 405
Met Thr Tyr Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
105 | 110 - 115
T 6c” “ant

Ser Ala

(2) INFORMATION FOR SEQ ID NO: 58:

(i) SEQUENCE CHARACTERISTICS: -
'(A) LENGTH: 411 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: double
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(ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ I D NO 60: Ser
Ala Ser Asn Arg Tyr Thr 1 5 (2) I NFORVATI ON FOR SEQ I D NO
61: (i) SEQUENCE CHARACTERI STICS: (A) LENGIH. 9 am no acids (B) TYPE: am no
acid (D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQUENCE

DESCRI PTI ON:  SEQ I@&%&@Y Clal n.an Hs Tyr Ser Thr Pro Phe Thr 1

5 (2) | NFORVATI ON NG 62: (i) SEQUENCE CHARACTERI STICS: (A)
LENGTH. 5 amino acids (B) TYPE: amino acid (D) TOPOLOGY: linear 176 - (ii)
MOLECULE . TYPE: peptide (xi) SEQUENCE DESCRI PTION: SEQ ID NO 62: Pro Tyr

Trp Met dn 1 .. 5 L INFORMATI ON FOR SEQ 1D NO. 63: (i)
SEQUENCE CFARAH‘EW&?’PE(&P&’{ . 16 amino acids (B) TYPE: anino acid

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58:

' ATGGGGmGGGClGAGCTGGGTTTTCCTCGﬂGCTCTTTTAAGA 45
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg
| -15 ~10 ' -5
GGT GTC CAG.TGT CAG GIG CAG CTG GTG GAG TCT GGG GGA GGC GTG 90
Gly Val Gln Cys Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val
1 5 : 10
GTC CAG CCT GGG AGG TCC CTG.AGA CTC TCC TGT GCA GCC TCT GGA 135
Val Gln Pro Gly Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
15 20 25
T'PCACCTI‘CAGTAGCTATGGC.ATG'IC'I"IEGGTC&CCAGGC'I‘OCA 180
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp Yal Arg Gln Ala Pro .
30 s 4
GGC AAG GGG CTG GAG TGG GTG GCA ACC ATT AGT AGT GGT GGT AGT 225
Gly Lys Gly Leu Glu Trp Val Ala Thr Ile Ser Ser (_}ly Gly Ser
45 _ 50 55
TAC ACC TAC TAT CCA GAC AGT GTG AAG GGG CGA TTC ACC ATC TCC 270
Tyr Thr Tyr Tyr Pro Asp Ser Val Lys. Gly Arg Phe Thr Ile Ser
_ 60 65 70
AGAGACAATTCCAAGAACACGC’PGTATCI‘GCAAATGAACAGCCTG 315
Arg Asp Asn Ser Lys Asn Thr Leu Tyr Leu Gln Mef. Asn Ser Leu
75 80 85
AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT. GCG AGA CAG ACT ACT 360

Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gln Thr Thr
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(D TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRI PTI ON: -
SEQID NO 63: Ser Ile Phe Ay Asp Ay Asp Thr Arg Tyr Ser @ n Lys Phe Lys

Ay 1 5 ' 10 15 (2)

| NFORMATI ON FOR SEQ I D NO 64: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 11
amno acids (B) TYPE: amno acid (D) TOPOLOGY: linear 177 (i) MOLECULE

TYPE: peptide (xi) %EQUENCE DESCR® PTI ON: SEQ N9 NO 64: Ay Leu Arg Arg Gy
Gy Tyr Tyr Phe Asp Tyr 1 5 10 (2)

| NEORMITI O BERTASEEST G5T (165 TEs06C 3 CHEMOeRIBS oM TEMPST S, (A) LENGTH

411 base’ paj B) TYPE: | e i d T ESS: doubl e (D
ToPaLooy: et F{E‘af”‘)( gqe)mwrgh'ﬁ Ly P%@ﬁ“t%é}%?(l\lxi) SE%leN?:E( )

DESCRI PTION: SEQ ID_NO  65: ATG %C TGG ACT CTC TTC TTC TTC TTT GIT
CTT CAT TGC TCA Met Al a Trp1 hr Pro Leu Plfe Phe Phe Phe Val Leu Hs.
Cys Ser - -10 : -5 GGI TCT TTC TCC CAA CTT
GIG CIC %%G%:A TCT TCA GCC TCT 90

Ser Ser .

(2) INFORMATION FOR SEQ ID NO: 59:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59:

Lys Ala Ser Gln Asp Val Asn Thr Ala Val Ala
1 5. 10

(2) INFORMATION FOR SEQ ID NO: 60:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 7 amino acids
(B) TYPE: amino acid

" (D) TOPOLOGY: linear
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Gy Ser Phe Ser A n Leu Val Leu Thr A n Ser Ser Ser Ala Ser 1
5 10 TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG .
AGT AGT 135 Phe Ser Leu Ay Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser

15 20 25 178 CAG CAC AGT ACG TAC ACC
ATT GAA TGG TAT CAG CAA CAG CCA C1C 18OGInH|sSer Thr Tyr Thr Ile GQu
Trp Tyr An An A@n Pro Leu 30 35 40 AAG
CCT CCT AAG TAL. T TAAGCAAGATGGAAGCCAC 225 Lys Pro Pro
Lys Tyr Val I)G&&Bﬁﬂ:g;@ n Asp Gy Ser His 45 - 50

55 AGC ACA GGT GAT GG ATT CCT GAT CGC TTC TCT GGA TCC AGC TCT 270 Ser Thr
Gy Asp Ay Ile Pro Asp Arg Phe Ser Gy Ser Ser Ser 60 65

5 TSI TR T O, o o a8 0

85 GAA GCA ATG.TAC ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 Gu Ala
Met TyrIIeS%éeﬁ%ﬁrg@Y?%pThrlleLys Gudnoo . . 95
100 TTT GIG TAT GIT TTC GGC GGI GGG ACC AAG GIC ACT GIC CTA GGT 405 Phe
Val Tyr Val Phe Ay @y°3dy Thr Lys Val Thr Val Leu Gy 105

110 115 CAG CCC 411 G n Pro (2) | NFORVATI ON FOR SEQ | D NO
66: _ '

(2) INFORMATION FOR SEQ ID NO: 61:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61:

Gln Gln His Tyr Ser Thr Pro Phe Thr
1 5

(2) INFORMATION FOR SEQ ID NO: 62:

(i) SEQUENCE CHARACTERISTICS:
(8) LENGTH: 5 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
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(1) SEQUENCE CHARACTERI STICS: (A) LENGTH: 405 base pairs (B) TYPE: nucleic
acid (C) STRANDEDNESS:. double 179 (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: cDNA to nRNA (xi) SEQUENCE DESCRI PTION: SEQ ID NO 66: ATG GCC TGG
ACT CCT CTC TTC TTC TTT GIT CIT CAT TGC TCA 45 Met Ala Trp Thr Pro Leu Phe
Phe Phe Phe Val Leu H's Cys Ser -15 -10 -5
GGTI TCT TTC TCC CAG CTT GIG CTG ACT CAA TOG CCC TCT GCC TCT 90 Gy Ser Phe

Ser A n Leu Vaj,.\L n Ser,Pro Ser Ala Ser 1 5
10 GCC TCC Ug‘ﬂ&@ ?@5 @‘?%I%AG CTC ACC TGC ACC TTG AGT AGT 135 Al a

Ser Leu Ay Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 15
20 25 CAG CAC AGT ACG TAC ACC ATT GAA TGG CAT CAG CAG CAG

CCA GAG 180 i Y bl dlg.du Trp Hs AGn d@n G@n Pro Qu
30 %PS@CP‘S‘%ESCEMIOR SEQ ﬂ{Nd4 "AAG GGC CCT CGG TAC TTG ATG AAA

CIT AAG CAA GAT GGA AGC CAC 225 Lys Ay Pro Arg Tyr Leu Met Lys Leu Lys
G n Asp G yPraelyr i MetsGln | - 50 55 AGC ACA GGT
GAT GGG ATT GAT CCC_TTC TCA GGBC TCC AGC TCT 270 Ser. Thr Ay Asp Gy

Ile Pro Asp Arg Phe Ser 5Gly Ser Ser Ser 60 65

70 GGG GCT GAG CGC TAG CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315

_(2) INFORMATION FOR SEQ ID NO: 63:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 16 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear:
(ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63:

Ser .Ile Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gln Lys Phe Lys Gly
1 5 10 15

(2) INFORMATION FOR SEQ ID NO: 64:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid

(D) TOPOLOGY: linear
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Ay Ala Qu Arg Tyr Leu Thr Ile Ser Ser Leu G n Ser Gu Asp 75

80 85 GAG GCT GAC TAT TAC TGI GGI GIG GGT GAT ACA ATT AAG
GAA CAA 360 Gu Ala Asp Tyr Tyr Cys Ay Val Ay Asp Thr Ile Lys Au dn
180 90 o 95 ' - 100 TTT GIG TAC GIG TTC G&C
GGA GGG ACC AAA CTG ACC GIC CTA GG 405 Phe Val Tyr Val Phe Ay Ay Ay
Thr Lys Leu Thr Val Leu dy 105 110 115 (2)

| NFORMATI ON F "67.. (i) SEQUENCE CHARACTERI STICS: (A) LENGTH
411 base pair oy @%@Eﬂ%ﬂ’%ﬂ% acid (C) STRANDEDNESS. double (D)
TOPOLOGY: |inear (ii) MOLECULE TYPE: CDNA to MRNA (xi) SEQUENCE

DESCRI PTI ON: SEQ ID NO. 67: ATG GCC TGG ACT CCT- CTC TTC TTC TTC TTT GIT CTT

CAT TGC TCA 45, g u.Phe Phe Phe Phe Val Leu H s Cys Ser
-15 ) ek DeCueri: sl o W6edin® e e TCC CAG CTT GTG CTG
€

ACT CAA TCG CCC TCT GCC TCT 90 y Ser Phe Ser G n Leu Val Leu Thr @ n Ser
Pro Ser Al §l¥skqu Arg Arg Gly Gly Tyr Tyg Phe Asp Tyr 10 GCC TCC CTG GGA GCC
TCG GIC AAG CTC ACC TGC ACC TTG AGT AGT 135 Ala Ser Leu Ay Ala Ser Val
Lys Leu Thr JQ/S Thr Lel Ser Ser 15 10 : 20 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180

(2) INFORMATION FOR SEQ ID NO: 65:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA to mRNA

(xi) SEQUENCE DESCRIPTION: SEQ 1D NO: 65:

ATG GCC T6G ACT CCT CIC TIC TIC TIC TIT GIT CTT CAT T6C TCA 45
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser
-15 ST -5
GGT TCT TIC TCC CAA CTT GTG CIC ACT CAG TCA TCT TCA GCC TCT 90
Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Ser Ser Ala Ser
1 5 10
TIC TCC CTG GGA GCC TCA GCA AM CTC ACG T6C ACC TIG AGT AGT 135
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser

15 20 o 25
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G@n Hs Ser Thr Tyf Thr Ile Qu Trp Tyr A@n Gn A@@n-Pro u 181 - 30

35 40 AAG GGC CCT AAG TAC CTG ATG GAT CI' T AAG CAA GAT GAA
AGC CAC 225 Lys Gy Pro Lys Tyr Leu Met Asp Leu Lys A n Asp Gy Ser H s 45
50 ' 55 AGC ACA GGT GAT GGG ATT CCT GAT OGC TTC TCA GGC TCC’

AGC TCT 270 Ser Thr Ay Asp Ay Ile Pro Asp Arg Phe Ser Gy Ser Ser Ser 60
65 CAG CAC AGT 4§ é@é‘l%@ﬂ é&dG@:G(\:T W%MTCWCC AGC CTC CAG TCT
GAG GAT 315 Gy Ala Gu Arg Tyr Leu-Thr lie _Ser Ser Leu G n-Ser Gu Asp 75

80 Gln His Ser By {35, Ay Ay Facdindin Brledtc GGT GAT ACA ATT. AAG
GAA CAA 360 Gu A p Tyr Tyr s Ay Val Ay Asp Thr Ile Lys Gu d@n 90
95 ' 100 TTT GIG TAC®GTG TTC GGC GSG ACC AAA CTG ACC GIC
CTA 030 40308k ol ot Bl S Sl it b, T Vel Lew

| NFORNATI QJ Diw AR ' ERI STICS: (A) LENGTH
411 base %ﬁ?‘(%& PE: ﬁb?‘?telp' lﬁ‘é?%@?%‘l@ﬁ% SS: double (D)
TOPOLOGY: linear 182% 50 55 ' :

AGC ACA GGT GAT GGG ATT CCT GAT CGC TIC TCT GGA TCC AGC TCT 270
Ser Thr Gly Asp Gli{ ile Pro Asp Arg Phe Sef Gly Ser Ser Ser

60 . 6 70
GGT GCT GAT CGC TAC CTT AGC ATT TCC AAC ATC CAG CCA GAA GAT 315
Gly Ala Asp Arg Tyr Leu Ser Tle Ser Asn Ile Gln Pro Glu Asp

75 80 8
GAA GCA ATG TAC ATC TGT GGT GTG.'GGT GAT ACA ATT AAG GAA CAA 360
Glu Ala Met Tyr Ile Cys Gly Vél Gly Asp Thr Ile Lys Glu Gln

90 - 95 100
TIT GTG TAT GIT TTC GGC GGT GGG ACC AAG GTC ACT GIC CTA G6T 405
Phe Val Tyr Vai Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly

105 110 115
CAG CCC 411
Gln Pro

(2) INFORMATION FOR SEQ ID NO: 66:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 405 base pairs
(B) TYPE: nucleic acid

(C) STRANDEDNESS: double
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(ii) MOLECULE TYPE: cDNA to nRNA (xi) SEQUENCE DESCRI PTION: SEQ ID NO 68:
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GIT CTT TGC TCA 45 Met Ala Trp Thr
Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser -15 -10

-5 GGI TCT TTC TCC CAG CIT GIG CTG ACT CAA TCG CCC TCT GCC TCT 90 Gy Ser
Phe Ser G n Leu V Ser Pro Ser Ala Ser 1 5

10 GCC TCC CTG GG%) MWMG CTC ACC TGC ACC TTG AGT AGT 135 Ala Ser
Leu Ay Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 15 : 20
25 CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 G n Hi s
Ser Thr Tyr Thr,, | P [ Adn dn Pro Gu 30 ' 35
40 AAG CGGC CC@I}B\AQEEF@&U@(G %%t%ﬁlbﬁCTT AAG CAA GAT GGA AGC CAC 225 Lys Qy
Pro Lys Tyr Val Met Asp Leu Lys G n Asp Ay Ser Hi s 45 50
55 AGC ACA GGT' GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 Ser Thr

Ay Asp Ay IleR . s GhyeSer Ser Ser 60 _ 65
70 GGG GCT A& MWW@%W& i CTC CAG TCT GAG GAT 315 Ay Ala
Gu Arg Tyr Leu Thr lle Ser_Ser Leu dn:Ser 'ILFFE 80
85 GAG GCT AHnEECTIRE APR @&@FWWW&@AWE AA@GAACAA%O Gdu Ala

fég ¥¥[I' g@‘f’%ﬁé %’é*“\fl%@ %@%‘3 Qﬁd"}&é@ R SS@E- ?5(1)'C CTA GGC 405 s
| -15 - -10 |

-5

GGT TCT TIC TCC CAG CTT GIG CTG ACT CAA TCG CCC TCT GCC TCT 90
Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser
1 5 10
GCCTCCC’I’GGGAGCCTCGGTCAAGC’[‘CACC'IGCACCT’IGAGTAGT 135
AlalSer Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser.
15 20 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG CAT CAG CACCAGCCAGAG 180
Gln His Ser Thr Tyr Thr Ile 6lu Trp His Gln Gln éln Pro Glu
| 0 - EY 40
AAGGGCOCTCGGTAC'ITGATGAAACTTAAGCAAGATGGAAGCCAC 225
Lys Gly Pro Arg Tyr Leu ﬁet Lys Leu Lys Gln Asp Gly Ser His
45 50 55
AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270
*Ser Thr Gly Asp Gly Ile Pro Asp Arg P_hé Ser Gly Ser Ser Ser
60 : 65 I (1
GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315
Gly Ala Glu Aré Tﬁ Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp
75 80 : 8
GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360

Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr Ile Lys Glu Gln
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183 Phe Val Tyr Val Phe Ay @y Ay Thr Lys Leu Thr Val Leu Ay 105
110 115 CAG CCC 411 dn Pro (2) | NFORVATION FOR SEQ I D
NO 69: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH. 411 base pairs (B) TYPE:
nucl ei ¢ acid (C) STRANDEDNESS: double (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: cDNA to nmRNA (xi) SEQUENCE DESCRI PTION: SEQ ID NO 69: ATG GCC TGG
ACT CCT CTC TTC TTAOTI T GIT CTT AT TaC TCA 489Met Ala Trp Thr Pro Leu

i &EeegT]eTg?e’?’%%ﬁr\é%% W%@M%‘rdoﬁ TCT 90 Ay Ser
Eoeegg Tgcr%%gg%?{_ &';@51‘?&5 égcakigr é?%?%tsz@r’fé@ﬂ%g{*r%e AGT AGT 132 Al a

Ser 'Leu Ay Al a Ser 1(\}%' Lys Leu 'I('#B Cys Thr Ley ?er Ser 15 :
20 CAG CAC AGTUACG TAC ACC ATT GAA TGG TAT CAG CAG CAG

CCA GAG 180 @n H's Ser Thr Tyr Thr Ile Gu Trp Tyr Gn G@n Gn Pro Gu 184

(2) INFORMATION FOR SEQ ID NO: 67: -

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
(B) TYPE: nucleic acid
© STRANDEDNESS: double

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA to mRNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67:

ATG 6C TG ACT CCT CIC TIC TTC TIC TIT GTT CTT CAT T6C TCA 45
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser
-15 10 -5
GGT TCT TIC TCC CAG CIT GTG CTG ACT CAA TCG OCC TCT GCC TCT 90
Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser
1 S 10
GCC TCC CTG GGA 6CC TCG GTC AAG CIC ACC TGC ACC TIG AGT AGT 135
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser
15 .20 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180

Gln His Ser Thr Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu
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30 | 35 ' 40 AAG GCC CCT AGG TAC CTC ATG GAT CIT
AAG CAA GAT GGA AGC CAC 225 Lys Ay Pro Arg Tyr Leu Met Asp Leu Lys G n Asp

Ay Ser His 45 50 55 AGC ACA GGT GAT GGG ATT
CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 Ser Thr GIyAspGIyIIe Pro Asp
Arg Phe Ser Gy Ser Ser Ser 60 65 70 GGG GCT

GAGCGCTACCTCACC?QTCTCCAGCC‘IgéCAGTCT GAGYHAT 315 @y Ala GQu Arg

gérel&gueg;r lé%?iﬁf &{Ww@re@@&%ﬁm@ MO Tan CAA 360 Gu A a

Asp Tyr Tyr, Cy. A.n 90 95
100 TTT GTG" "FA@%{;WS% %é@s @i‘é *A8E Grc cTA G 405 Phe
Val Tyr Val Phe Gy y Gy Thr 5§ Leu Thr Val 5%eu Gy 105 :
110 1 CAG CCC 411 @n Pro (2) NFO?I\/ATI ON FOR SEQ I D NO
70: (i) SE B 3 65 afArc WENGE e 1bAsrpai s (B) TYPE:
nucl ei c ac%%@l’%DNESS double (D) TOPOL | i near 185 (i)
MOLECULE TYEE: e [NAASPGITRNA Pro Asp Arg Phe Ser Gly Ser Ser Ser |

6Q 65 70

GGG GCT GAG CGC TAC CTC ACC'ATC TCC AGC CTC CAG TCT GAG GAT 315
Gly Ala Glu Arg Tyr Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp
75 | 80 | 8
GAGCCTGACTATTACTGTGGTGTGGGTGATACAATTAAGGMCAA 360 -
Glu Ala Asp Tyr Tyr 'st Gly Val Gly Asp Thr Ile Lys Glu Gln
90 9%5 | 100
TIT GT6 TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA 6GC 405
 Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly |
105 oo - 115
_CAG CCC 411 |
Gln Pro

(2) INFORMATION FOR SEQ ID NO: 68:

(i) SEQUENCE CHARACTERISTICS:
() LENGTH: 411 base pairs
(B) TYPE: nucl_eic-acid
(C) STRANDEDNESS: double:

) TOPOLOGY: 1inear
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(xi) SEQUENCE DESCRI PTION: SEQ ID NO 70: ATG GCC TGG ACT CCT CTC TTC TTC
TIT GIT CTT CAT TGC TCA 45 Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu
His Cys Ser -15 ' -10 -5 GGI' TCT TTC TCC CAG
CAG GIG CTG ACT CAA TCG CCC TCT GCC TCT 90 Gy Ser Phe Ser An Leu Val Leu

Thr A n Ser 5 10 GCC TCC CTG
GGA GCC TOG E‘fgh@% @F@Pﬁidﬂ”“lr&“%c TTG AGT AGT 135 Ala Ser Leu Gy A a '

Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 15 20 _
25 CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 dn His

igrAXgr G-Cr%r Cg?f EWM@L%rsgw@r&Aan&OGETuﬁ AGC CAC 225 Lys g}Sy
Pro Arg T S 50
55 AG. ACARCHRE ki s teatt et fcte eréé&ﬂ%cm TCT 270 Ser Thr
a P A S S S 6
70yegst %e@éﬁ%ﬁ%pw@zé% Rect *‘?géYAE&e:F‘ka‘te!r é&g TCT GAG GAT 315 @y il a
Gu Arg Tyr Leu Thr L Ser Ser Leu,d n Ser p 75 : 80
85 GAG GCT GAC TAT TAC TGT GGT GIG GATACAA AAG GAA CAA 360 u Ala

fgg $¥[I' %%@%@C@%A%@W%%C CTA GEC 405 1825

Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser

1 5 10
GCC TCC CTG GGA GOC TOG GTC AAG CTC ACC T6C ACC TIG AGT AGT 135
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser
15 | 20 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180
Gln His Ser Thr Tyr Thr Ile Glu Trp Tyr Gln Gin Gln Pro Glu
30 _ 35 4
AAG GGC CCT AAG TAC GIG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gln Asp Gly Ser His
45 50 ' 55
AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC"DCA GGC TCC AGC TCT 270
Sef Thr Gly Asp Glf Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser
60 - 70
GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CIC CAG TCT GAG GAT 315
~Gly Ala Glu Arg Tyr I;eu Thr Ile Ser Ser Leu Gln Ser Glu Asp
75 80 85
GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr Ile Lys Glu Gln
| - 90 % 100 -

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405
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Phe Val Tyr Val Phe Ay Ay Gy Thr Lys Leu Thr Val- Leu Ay 105
110 115 CAG CCC 411 dn Pro (2) | NFORVATION FOR SEQ I D
NO 71: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 411 base pairs (B) TYPE
nucl ei ¢ acid (C) STRANDEDNESS:. double (D) TOPOLOGY: linear (ii) MOLECULE
TYPE: cDNA to nRNA (’Xi SEQUENCE DESCRI PTION:. SEQ ID NO 71: ATG GCC TGG
ACT ccT crcPheriel rcVairthersy Chrqlycer lopfeur8er YedAeu 8y Mot Ala Trp Thr Pro Leu
-Phe Phe Phe Phe Val égﬁgu H's Cys Ser -15 - -10
-5 GGT TCT TTC TCC CTT GTG cTH%AcT caa Toc @PC TCT GoC TCT 90 Gy Ser
Phe Ser @ n.le VaJ1 Leu Thr G n Ser Pro Ser Ala Ser 1 5
10 GCM TCC (éb&%]&ﬁc TCG GIC AAC CTC ACC TGC.ACC TTG AGT AGT 135 Ala
Ser Leu GyGﬁlgoSer Val ' Lys Leu Thr Cys Thr Leu Ser Ser 15 .
20 , 25 CAG CAC AGT ACG TAC ACC ATT GM TGG TAT CAG CAG CAG
CCA GAG 180 dn His Ser Thr Tyr Thr Ile Qu Trp Tyr An dn Gn Pro Gu
187 30 35 - 40 AAG GCC CCT- AAG TAC CTG
ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 Lys Gy Pro Lys Tyr Leu Met Asp Leu
Lys Gn Asp Ay Ser His : '

- (2) INFORMATION FOR SEQ ID NO: 69:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
(B) TYPE: mucleic acid
(C) STRANDEDNESS: double

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA to mRNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69:

ATGGCCTGGAC'I‘CCTCI‘C’!TCTTC’ITCTI‘I‘GTTCI‘TCAT'IGCTCA 45
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser
-15 T | -5
GGT TCT TIC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90
Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser
| 1 5 | 10
.GOCTCCCTGGGAG(IITCGGTCAAGCEACCTGCAOCTIGAGTAGT 135
- .Ala S_éi' Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser
15 20 | 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG.CAG CCA GAG . 180

" Gln His Sef Thr Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu

184



45 S 50 55 AGC ACA GGTI GAT GGG ATT CCT GAT
CGC TTC TCA GEC TCC AGC TCT 270 Ser Thr Ay Asp Ay Ile Pro Asp Arg Phe Ser
Gy Ser Ser Ser 60 ' 65 o 70 GGG GCT GAG CGC
TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 Ay Ala Gu Arg Tyr Leu Thr
Ile Ser Ser Leu A n Ser Au Asp 75 80 85 .
GAG GCT GAC TAT ATGOTGT GGT GTG @&T GAT ACA AT¥ AAG GAA CAA 360 Gu Al a Asp

106 ITlT? g@%@%@&i SR &%ﬁg@ e #c CTA Goc 405 Phe Val
115 G %%%P’g &’gSrV% L%lz?e%ia'?a%ﬁﬁ r ’?—%@YEE% E‘Byr\g&s?z: (i) SEQJENCEllO

CHARACTERI STI CS: (% LENGTH: 411.pase pairs (B‘}’5 TYPE: nucleic acid (O

STRANDEDNESS: doubl e (D) TOPOLOGY: |inear 188 (ii) MOLECULE TYPE: cDNA

to MRNA (x§ RENPOPRBCTHFTIN @ TRERA . 2 d2aeATG3CC TGG ACT CCT CTC

TTC TTC TW&% | T 4gﬁll\E/Et %Cﬁ%@ﬁr ro Leu Phe Phe Phe Phe

Val Leu Hi S%r%GﬁeKsp‘@? Ile Pro Asp Arg Phe Ser G1Y Ser Ser Ser -5 :
60 6 70 |

GGG GCT GAG CGC TAC CTC ACC ATC 1CC AGC CIC CAG TCT GAG GAT 315
Gly. Ala Glu Arg Tyr Leu Thr Ile Ser--Ser Leu_an Ser Glu Asp
| B 80 8
GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr Ile Lys Glu Gln
0 % 100
T['l‘GTGTACG‘TGTTCGGCGGAGGGACCAAACTGACCGTCCTAGGC 405
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly
| 105 | 110 115
CAG CCC 411
Gln Pro

(2) INFORMATION FOR SEQ ID NO: 70:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
(B) TYPE: nucleic.acid
(C) STRANDEDNESS: double

(D) TOPOLOGY: linear
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GGTTCTTTCTCCCAGCTTGTGCTGACTCAATCGCCC TCT GCC TCT 90GIySer
Phe Ser @ n Leu Val Leu Thr G n Ser Pro Ser Ala Ser 1

10 GOC TCC CTG GGA GCC TCG GIC AAG CTC ACC TGC ACC TTG AGT AGTI 135 AIa Ser
Leu Gy Ala Ser Val Lys Leu Thr Q/s Thr .Leu Ser Ser 15 20
25 CAG CAC AGT A}CFQLE@EE% GG TAT CAG CAG CAG CCA GAG 180 Gn His
Ser Thr Tyr Th G@n dn Pro Gu 30 35
40 AAGGGCCCTAGGTACCTGATGGAT Cl T AAG CAA GAT. GGA AGC CAC 225 Lys Gy
Pro Arg Tyr Leu Met. Asp Leu Lys G n Asp Ay Ser Hs 45 50

Sy e Gy EhreREs ROl T, TS, O, Tep Ao e 27O ser g

70 GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 Gy
Al a G u ArgATR/GCC 6 AFHECT §1E @EF‘%@W TR FTECH S TG T As 7

80 TC TGI. OGT GTG GGT GAT ACA ATT AAG

GAA CAA 36859@1&'9&?3%%% Gﬂ;ﬂ L@A‘} F%H BWYSRE Thr 1le Lys Gu G n 90
95 | 100 T GTG TAC GT TTC GGC GGA_GGG ACC AAA' CTG ACC GTC
CTA GGC 405 189 Phe Val Tyr Val Gy Ay. @y“Thr Lys - Leu Thr Val Leu

Gy 105 GGTTCTHCTCCCAGI&QGTGHGACTCMTCGCCC}(;]SG%C%411Gn Pro

Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser
1 5 - 10
GCCTCCCIGGGAGCCTCGGTCAAGC’I‘CACCTCCACCTTGAGTAGT 135
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr-Cys Thr Leu Ser Ser
15 2 IR
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180
Gln His Ser Thr Tyr Thr Ile Glu Trb Tyr Gln Gln Gln Pro Glu
30 ' 35 ' 40
AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225
Lys Gly Pro Arg Tyf Val ﬁet Asp Leu Lys Gln Asp Gly Ser His
| 45 50 55
AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270
 Ser Thr Gly Asp Gly Ile Pro Asp Arg Phe Ser Gly Ser Ser Ser
60 65 _ 70
666G GCT GAG CGC TAC CTC ACC ATC TCC AGC CIC CAG TCT GAG GAT 315
Gly Ala Glu Arg Tyr Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp |
B 80 | 85
© GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA - 360
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr Ile Lys'Glu_Gln
90 - 9% - 100
TTT GTG TAC GTG TTC 66C GGA GGG ACC AAA CTG ACC GTC'CTA GGC 405
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(2) | NFORVATION FOR SEQ ID NO 73: (i) SEQUENCE CHARACTERI STICS: (A)

LENGTH: 411 base pairs (B) TYPE: nucleic acid (C) STRANDEDNESS: doubl e (D)
TOPOLOGY: linear (ii) MOLECULE TYPE: cDNA to nRNA (xi) SEQUENCE

DESCRI PTI ON:  SEQ I.D NO 73 ATG GCC TGG ACT CCT CTC TTC TTC TTC TIT GIT CTT
CAT TGC TCA 45 Met 8 Thr Pro Leu Phe Phe Phe Phe Val Leu H s Cys Ser
-15 Phe Val TYI‘ V&b Phe 1}' Gly G].Y Thr Lys Leu T|3r &%TLe\F@-}-y TTC TCC CAG CTT GIG CTG
ACT CAA TCG CCC TCT TCT 90 1y Ser Phe Ser n Leu Val Leu Thr dn Ser
Pro Ser Ala Ser 1 ! 5 110 115 "10 Goc TCC CTG GeA Goc
TOG GIC AAG g{é{xAC?uTGC ACC TTG AGI AGT 135 Ala Ser Leu Ay Ala Ser Val

Lys Leu Thr Leu Ser Ser 15 20 25
CAG CAC AGT, %}Cﬁ TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 @n Hi s
Ser Thr Tyr IIeGIuTrpTyr Adn dn dn Pro Gu 190 30 :
35 40 AAG GGC CCT AAG TAC GIG ATG GAT CTT AAG CAA GAT.CGGA
AGC CAC 225 Lys Ay Pro Lys Tyr Val Met Asp Leu Lys G n Asp Ay Ser H s 45
50 : 55 AGC ACA GGI GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC
AGC TCT 270 Ser Thr Ay Asp Ay Ile Pro Asp Arg Phe Ser @y Ser Ser Ser 60
65 (2) INFORMATIG FOR SEQ ID NO: 71:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: .do_ub‘le

. (D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA to mRNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71:

ATG GCC TG6 ACT CCT CTC TIC TIC TIC TIT GTT CTT CAT T&C TCA 45
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser
-15 10 -5
GGT TCT TIC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90
- Gly Ser Phe Ser GIn Leu Val Leu Thr Gin Ser Pro Ser Ala Ser |
1 5 10
' GOCTCCCI‘GGGAGCCTOGG’ICAAGCTCACCTGCAOC'ITGAGTAGT 135
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys 'l'hr Leu Ser Ser
5 20 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180

Gln His Ser Thr Tyr Thr Ile Glu Trp Tyi' Cln Gln Gln Pro Glu
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GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 dy Ala G u
Arg Tyr Leu Thr Ile Ser Ser Leu An Ser Qu Asp 75 80 .
85 GAG GCT GAC TAT ATC TGI GGI GGT GAT ACA ATT AAG GAA CAA 360 u Ala Asp-
Tyr Ile Cys Ay Val Ay Asp Thr Ile Lys Au G n 90 95
100 TTT GIG TAC GIG TTC GGC GGA ACC AAA CTG ACC GIC CTA GGC 405 Phe Val
Tyr Val Phe Ay GI;%O Thr - ®u Thr Val LeﬁpGI 105 110

CrARACTERIGH PRSP Mﬁé&ﬁﬁﬁﬁ P GERR Yo, 4 () seucs
Lo mRNA (O ??G&%éﬁﬂ%é‘%@b@ R UL B R st il G0 Tas AT cor o

TTC TTC TTT GIT CI |5CAT TGC TCA &5 Met Al a Tr@o- Thr Pro Leu Phe Phe Phe Phe
Val Leu H's Cys Ser -15 -10 -5 GGT TCT TTC

TCC CAG UAEC@&@T&TWA%T@?MW:K ¢ec%cd Wi /9 G'no Ser Phe Ser G n Leu
Val' Leu Thr @ n Ser Pro Ser Al a Ser - 10

GCC TCC Clder BAcIshep T 16l Rro MY ed @:e%;@ CiPSerClr Je }'G AGT AGI 135
60 ' 65 : 70

GGG GCT GAG CGC TAC CIC ACC ATC TCC AGC CIC CAG TCT GAG GAT 315
Gly Ala Glu Arg Tyr Leu Thr Ile Ser Ser Leu Gln Ser Glﬁ Asp
75 80 85

GAG GCT GAC TAT.A’IC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360
Glu Ala Asp Tyr Ile Cys Gly Val Gly Asp Thr Ile Lys Glu Gln

: 90. 95 100
'ITTG'IGTACG’IGTI‘CGGCGGAGGGAOCAAAC’IGACCGTCC’I‘AGGC 405
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly

105 ' 110 _ 115

oG o 41l "

Gln Pro

(2) INFORMATION FOR SEQ ID NO: 72:

(i) SEQUENCE CHARACTERISTICS: |
(A) LENGTH: 411 base pairs
(B) TYPE: nucleic ac1d
- © 'STRANDEDNESS: double

(D) TOPOLOGY: linear
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Aéer--Leu..-Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 15

20 . 25 CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG
CCA GAG 180 @n H-s Ser Thr Tyr Thr Ile u Trp Tyr An @n A@n Pro Au 30
35 40 AAG GGC CCT AGG TAC GIG ATG GAT CTT AAG CAA GAT GA

AGC CAC 225 ySuddh AuPrRE AL el Mt Asp Leu Lys G Asp Gy Ser His 45
50 & hﬁ Q'%&XCS&&GAT GGG ATT -CCT GAT CGC TTC TCA GGC TCC
AGC TCT 270 Ser Thr Ay Asp Ay Ile Pro Asp Arg Phe Ser Ay Ser Ser Ser 60
65 E 70 GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT

GAG GAT 31 &g@ T .Thr Ile Ser Ser Leu A n Ser Au Asp
75 . 5(“@ 30 SES&IHIGN' o 153%: 1}35 GAG CGCT GAC TAT ATC TGT GGI GIG

e Lys G iloahyrbplin th dChefl 1t ot it 1l® B06 Y1 7orG Yac &1

I'le

TTC G&C - A CT “JA 405 192 Phe Val Tyr Val Phe
Gy Gy Gl T e o Uk e e fhedd] g O s T |
115 CAG CCC 411 dn _qu (2) | NFORMATI ON FOR SEQ I.D NG 75: (i) SEQUENCE
CHARACTERI STICS: (A) LENGTH 34 am ho aci ds . (B) TVPE: am no acid

GGTTCTTI‘CTCCCAGC’ITGTGCTGACTCAATCGOOCTCTGCCTCT 90
Gly Ser Phé Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser
1 5 10
GCC TCC CTG GGA GCC T05 GIC AAG CTC ACC T6C ACC TTG AGT AGT 135
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser
15 20 25
CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180
Gln His Ser Thr Tyr Thr Ile Glu Trp Tyr Gln Gln .Gln Pro Glu
R 3 40
AAG GGC CCT AGG TAC CTG ATG GAT CIT AAG CAA GAT GGA AGC CAC 225
.Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gln Asp Gly Ser His
s 50 55
AGC ACA GGT GAT GGG ATT CCT GAT OGC TTC TCA GGC TCC AGC TCT  270-
Ser Thr Gly Asp Gly Ile Pro Asp Arg Phe Ser Gly .Ser Ser Ser
60 : 65 - 70
666 GCT GAG CGC TAC CIC ACC ATC TCC AGC CIC CAG TCT GAG GAT 315
| Gly Ala Glu Arg Tyr Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp
75 80 85
 GAG GCT CAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360
Glu Al;; Asb Tyr Ile Cys Gly Val Gly Asp Thr Ile Lys Glu Gin
%0 - 95 : 100
TIT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC- 405
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(D) TOPOLOGY: linear (ii) MOLECULE TYPE: peptide (xi) SEQUENCE DESCRIPTICN
SEQID NO 75: Ala Val Ser u Hs An Leu Leu H's Asp Lys Ay Lys Ser lle
1 5 ' 10 15 @n Asp Leu Arg Arg
Arg Phe Phe Leu His H's Leulle Ala Au 20 25 '

chai n'C r oglBebioe i pre 1 F% B vt LT tehdew ol cgi on of a mouce

nonocl onal antlbody ainst a hu p parathyr0|q %ornone rel ated protein,
wherein said L chai% regi on cogg i ses the am ﬁ acid sequence as shown in
SEQ I D NO 4, chimeric L chain conprising an L chain C region of a
human antlbogy and an L chain V region of a nouse nonocl onal anti body

agai nst a hgpeg),parat hyroid hornone related protein, wherein said C region
is a JERR chaln 3. Achineric Hchain conprising an H chain C regi on of
a human anti body and an H chain V region of a nouse nonocl onal anti body
agai nst a human parat hyrold hornone rel ated protein, wherein said H chain V
region conprises the am no acid sequence as shown in SEQ ID NO 46, 4. A
chimeric H chain conmprising an H chain C region of a human anti body and an
H chai n V r )i DFORMTIGN FOBUSEQ IDdADE3:0onal anti body agai nst a human parat hyroid
hornone rel ated protein, wherein said Cregionis a C[err] 1 chain. 5. A
chinmeric nonocl onal antibody agai nst a human parathyroid hornone rel ated
protein, conprising a chinmeric L chain according to claim1l or 2 and a
chimeric H chai() SEIUENCEICHAFACTERISTIE:m 3 or 4.

(A) LENGTH: 411 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: double

(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: cDNA to mRNA

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73:

ATG GCC TGG ACT CCT CTC TIC TTIC TTC TTT GIT CIT CAT TGC TCA 45
Met Ala Tfp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser
-15 -10 -5
66T TCT TIC TCC CAG CIT GTG CTG ACT CAA T0G CCC TCT 6CC TCT 90
Gly Ser Phe Ser Gln Leu Val Leu Thr Gln Ser Pro Ser Ala Ser
1 5 10 -‘
GCC TCC CTG GGA GCC TOG GTC AAG CTC ACC TGC ACC TTIG AGT AGT 135
Ala. Ser Leu Gly Ala Ser Yal Lys Leu Thr Cys Thr Leu Ser Ser
| 15 | 26 25
CM}CM:MHIEG1%CAG:KH:QM'NGTWTCM}CM}QW(IAGM} 180

Gln His Ser Thr Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu
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6. A polypeptide conprising an L chain V region of a humani zed anti bady,
conprising framework regions 1 to 4 of .an L chain V region of a-human
ant i body and conplenentarily determning regions 1 to 3 of an L chain V
regi on of a nouse nonocl onal antibody agai nst a human parat hyroi d hornone
rel ated protein, m@ereln said copplenmentarity determning regions 1 to 3
conprise the am no Geid sequenc as shown in# EQ I D NGs: 59-61,

respectiv region of a

humani zed anCng&f)\A @@n@?%‘#?{ﬁ ?ﬁ%ﬁé@ regl%ﬁhhq %%/4 of an L chain V
regi on of It ennining regions 1 to 3
of an L c %I érw@gLgy&hbﬂ?)ﬁegg%ug%mﬁoﬁgﬁﬁ%pnay%éﬁ?]? ody agai nst a human
par at hyr oi d horm)n%,rel ated protgin, wherein ggid franework regions 1 to 3
are derived fromthe framework regions 1 to 3 of human anti body HSUO3868,

respect i vedoyacaasl cRRGEE AT ORY ocI BOITEN ok 6t Aot an thgo framework region 4 of
human anti body S25755. 8. A pol ypeptide conprising an L chain V region of a

humani zeds@r-HR@Msp 6HMkireb A AigHeWer K1y 841 RSed to 4 of an L chain V
region of a human antibody and 194 conplenentarity determning regions 1
to 3 of an L chained/ regi on of asmouse nonocl apal anti body agai nst a human
parat hyroi d hornone rel ated protein, wherein said framework regions 1 to 3
are subst a6t 6CA1 QA COEIEAT CICACC WEG FCCt AGE CTC A TEITCAGIGATi A8 1 to 3 of human
~anti body HSU038MB, respectively, and said franework region 4 is

subst ant i 61y Alai@edrs Tl Leni Thh Iid erf fearhewbirkSere@dwp 4 of human anti body
S25756. 9. A pol ypeptide conpri si ng an L chain V region of a humani zed

anti body, conpri si framework r¥gions | to 48f an L chain V region of a
human anti body and conplenentarit det erm n| n Cégl ons 1 to 3 of an L chain
V regi on 16 ST HHGIET AEN B GGh &G hu¥@n par at hyroi d hor none

abat s 0B ettt A Gty Shé&o%adﬂééﬁ H%”él»%h??r osine and aspartic
aci d, respectivelyg,
TIT GTG TAC GIG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys .Leu Thr Val Leu Gly
105 o110 115
CAG CCC 411 | |
Gln Pro

(2) INFORMATION FOR SEQ ID NO: 74:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 411 base pairs
(B) TYPE: nucleic acid
© STRANDI;".DNESS: double

(D) TOPOLOGY: linear
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10. The pol ypepti de according to ctaim9, conprising the amno acid
sequence as shown in any one of SEQ ID NGs:48-51. 11. A polypeptide
conprising an L chain V region of a humani zed anti body, conpri sing
framework regions 1 to 4 of an L chain V region of a human anti body and
conpl ement arity. 1 Nj.ng i O 1 to 3 of an L chain V'region of a
nouse nDnocIoéépqg%ﬁﬁg%ﬁvgaggﬁﬁgﬂ&@\hunan par at hyroi d hornone rel at ed
protein, wherein the 45th and 87th am no acids in accordance with Kabat's
definition in said framework regions are |ysine and isol euci ne,
respectively. 2. %@ﬁk@ ﬂ?ﬂbﬁﬁ rdi,ng to claim11l, conprising the
am no acid seéﬁln% as g%%mn N gﬁiﬁ@ﬁ%q%f SEQ I D NGs: 52-55. 13. A

pol ypepti de cga&rising an H chain V region of a humani zed anti body,
conpri sing ATp \W‘S}r&mr%i%?c 116 114 T&F G4 CTY) Gaf d56, Tk ré%i on of a human

anti body angd c | e arity determni egj.ons to 3 of an H chain V'
regi on of Qgﬁﬁ@ggnhﬁﬁg%Pdﬁ%%mhﬁFﬁﬁﬁaﬁeg%a%ﬁg¥52&% n parathyroid hormone
rel at ed protein, mhereig sai d conplq%yntarlty deternmning regions 1 to 3

conpri se the amino aci d sequences as shown in SEQ PD NGCs: 62- 64,

resDECt‘VeH%gﬂ%ﬁgﬂﬁﬂﬁQ%xRﬁPth&pQQﬁHﬂA?gﬁgggﬁgﬁgP?ﬁ{”my region of a

humani zed an y, conprising franmewor 0 4 of an Hchain V

region of GnhugRBhASh] HRGY, IOLECHPICHTSI Aoidey aiesar m i ng regions 1 to 3
al n (0]

of an H ch region of a nouse nonocl onal antibody agai nst a human
par at hyroi d hornone rel gted protei g, wherein sajgl franework regions 1 to 4
are derived fromthe framework regions 1 to 4 of a human anti body of human

subgroup | Idcc 16 CTAcEAEOE e GTC MAGCCTOTACE $60VECCArTG AGT GTi N 136 regi on of a
humani zed- anti body, 195 conprising franmework regions 1 to 4 of an H
chai n V regilarsenieaGlyukinrSenNal bedyeu dhrl CeoThyl lenSat &¢vi ty det ermi ni ng regi ons
1 to 3 of an H chain V region of a nouse nonocl onal antibody against a
human par at hyroi d hotsnone rel at ed 2rotein, wher&n said framework

(MGGM:MHIEGTM:MIIUTGM\KﬁTWTQmTMGCM}GM(QG 180
Gln His Ser Thr Tyr Thr Ile Glu Trp Tyr Gln Gln Gln Pro Glu
| 0 % 40
AAG GGC CCT AGG TAC GTG ATG GAT CIT AAG CAA GAT GGA AGC CAC 225
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gln Asp Gly Ser His
45 _ ' 50 55
'AGCACAGGTGATGGGATTCC'I‘GATCGCTTCTCAGGC'PCCAGCTCT_ 270
Ser Thr Gly Asp Gly Ile Pro Asp Arg Phé Ser Gly Ser Ser Ser
| 60 65 70
GG}GC[GM}CGJTMZCﬁ:AG:KK)ﬂI)NK:CK)QW’KH(MG(ME 315
Gly Ala Glu Arg Tyr Leu Thr Ile Ser Ser Leu Gln Ser Glu Asp
5 80 85
GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360
Glu Ala A_sp Tyr Ile Cys Gly Val Gly Asp Thr 'Ile Lys Glu Gln
90 95 100
TTT GG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405

192



regions 1 to 4 are derived fromthe framework regions 1 to 4 of hunman

anti body S31679, respectively. 16. A pol ypeptide conprising an H chain V
regi on of a humani zed anti body, conprising franework regions 1 to 4 of an H
chain V region of a human anti body and conpl enentarity detennining regions
1 to 3 of an Hchain V region of a nouse nonocl onal anti body agai nst a
human par at Ipyg wi1drybgareReclyallatced TR Bisdield ThtWgr RiurGlgai d franmework regions |
to 4 are substantially identical with the framework regions 1 to 4 of hunan
anti body S31679, regpgctively. 17110A pol ypepti deisconpri sing an H chain V
region of a humani zed anti body, conprising the am no acid sequence as shown
in SEQ | D NOAGECC 1811 An L chain of a humanized anti body against a human
par at hyroi d hornone rel ated protein, conprising a polypeptide conprising an
L chain C rétp Bre of a hunan anti body and a pol ypeptide according to any one
of claimse 6 to 12. 19. The L chain of a humani zed anti body according to
claim 18, wherein said Cregionis a (err] chain, said franework regions 1
to-3 are substantially identical with the franmework regions 1 to 3 of hunan
anti body HSU03868, respectively, said framework region 4 is substantially

i denti cal mj%h§&ﬁ@w@$ﬁgﬁrﬁ@k r Lﬁn 4 of human anti body-S25755, and said
conplenenta#}: T P%@go § 1to 3 conprise the amno acid
sequences as shown in SEQ I D NGs: 59-61, respectively. 20. An H chain of a
humani zed anti body agai nst a hunman parat.hyroi d hornone rel ated protein,
conprising a po}, e (S istAg an H chain C region of a human anti body
and a polypeptiééggg%gﬁdwﬁggﬁ%h§L "one of clains 13 to 17. 21. The H chain
of a humani zed anti oﬂ%ﬁgﬁgﬁgghgqug claim 20, wherein said Cregion is a C.
[err] 1 chain, saié f work regirons 1 to 4 are derived fromthe framework
regions 1 to 4 of humap-ant.ib HSG Ill, respectively, and said

conpl enentarity de?@?ﬁﬁ%iﬁém?géﬁons 1 to 3 conprise the amno acid
sequences as shomn(@n DNk 62-64, respectively. 22. A humani zed
ant i body agai nst a Hunman parathyroid hornone rel ated protein conprising an -
L chain of a humani zed. anti body according to claim18 or 19 and an H chain
of a humani zed anti body according to claim20 or 21.

- (ii) MOLECULE TYPE: peptide

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75:
Ala Val Ser Glu His Gln Leu Leu His Asp Lysl Gly Lys Ser Ile
1 5 10 15
Gln Asp Leu Arg Arg Arg Phe Phe Leu His His Leu Tle Ala Glu
20 2% 30

Ile His Thr Ala
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23. An antj ' hunan par at hyr oi d fhor nRERRLACEBt SHEETSt ei nsgavi n
a 196- E‘! gl’%ﬂlﬂﬂiﬁt ant of 1.86 x 10 reg%!aiogr’élé%sqi. 2%@% :
ant i body spar at hyroi d hor non r “BAK

e c gy oy il [ B pagad 205

di ssociation rate constant of 1.22 x 10[err] By (Sr'l’la ARt
anti body agaj,nst arcat hyroi d hor nong TAVEESH - PAgIh--hal? PRECAR- - -
associ at i onﬁhgielgoﬁgggﬁpgo#g& 55 x 10[ err] |[Cl/AksEagt] cpagast-e.... KEpagegh........
anti body agai nst a human parat hyroi d hor none—re ' '
di ssoci ation rate constant of 1.22 x 10[err][l1/Se] or |less and an

associ ation ratg .Conﬁk@x{lhe@ifL%alha&r#QBﬁfgﬂs[Lhé;'\A BSHa  ciY 'on’-%tf a}rlgﬁman

anti body .according to claim 23, erein Sald dirssoci ation constan

measur ed by ag+3$B6HFCENA! 28 MRNChESRNANEL SEHNEY 2 2dusEtcddld1bedy aceabhdidid
to claim24 or 26, wherein said dissociation rate constant is neasured by a

surface pl aggaAnkesanan&@ns pazethy2didl he raindb a@y AP pHde it ¢l aim 25 or
26, wherein said association rate constant is neasured by a surface plasnon
resonance sensorR. 30Thdhehianérbody et ddwpidingd aldnddd imnhigr &ihe radind the
di ssociation constant is 1.02 x 10[err] to 1.86 x 10.7 [M. 31. The

ant i body actoctang Vorehdom Zdmpwlisesi mheaiadidios sedidatsieguenars tantshiosinl iH2
X 10[err] to 1.86 x 10[err] [M.- 32. The antibody according to claim 23,
wher ei n sai 8EQi 9o¥0a#iden constant is 1.34 x 10[err] to 3.58 x 10[err] [M.
33. The antibody according to claim?24, wherein said dissociation rate
constant is 7.38-x 1BpereRimericob ghain[ageqrdimpdje Saimide aleiusddy the
according to claim 24, -wherein said dissociation rate constant is 7.38 X
10[err] to & Zegtopopesr A C[%/@é@}m 35. The anti body according to claim 24,

wherein id dissociagtion rate gonstant is , . . .
ere said 4. g ch:E]merg.c cr:]hafln comprising an H chain C region of a

human antibody and an H chain V regién of a mouse monoclonal
anfibody against a human parathyroid hormone related protein.
5. The chimeric H chain according to claim 4, wherein the
" H chain'V fegioh cbmprises ﬁhe amino acid sequence as shown in
SEQ ID NO:46. | . |
6. Tﬁe chimeric H chain according to claim'4, wherein the
C region is a Cﬂll‘ chain. | | |
7. | A chimeric monoclonal antibody against a human
pafathyroid hormone related protein, comprising a chimeric L chain
according to any one of claims 1 to 3 and a chimeric H chain
according to any one of claims 4 to 6. .
| 8. A polypeptide. comprisiﬁg a.n L lchéih V region of a
humanized antibody, comprising framework regions 1to 4 of an L
chain V region of a human antibody and qomplementarity determining
regions l1to3ofanl chain V rég_ion of a mouse monoclonal antibody
against a human parathyréid hormone related protein.
9. ' The polypeptide according to élaim. 8, wherein the

complementarity determining regions 1 to 3 comprise the amino acid
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1.66 x 1 3 16 x 10[err] :[1/Sec] 36. The antibody according to
claim 24@‘“&&1&[’1 Hﬂ u ssociation rate constant is 2.32 x 10[err][1/ Sec].
37. The § g to claim25, wherein said association rate
constant is 6.65 x 10[err] to 1.24 x 10[err] [I/M Sec]. 38. The anti body

6
accordin A2 I RS ai i«dkigQk1r a antyJs 6.55 x 1
08 Lo 1", Saf5fLEs 35 WHBLE JnoBED 395 O3S0 BRIty D D s

wherei n sai d aggqci aﬁﬂ@“pbﬁ&?é%@ﬂaéa@cdo%d&r%s %0 18085f &,0 WhdBeinllEaH ]
[1/M Sec]. 197 40. The anti body according to claim25, wherein said _

associ at i ORraARROERNEEGNbNES1 1833 Xa Ad[RIFiMdd MrRaflched Erafwdid RedY ons
agai nst a human parat hyroid hornone rel ated protein having a dissociation

rate const ardo 8fo2hdRan al Hisady HEUB3IBE8Y Al wsdt i¥dl Heahdaguli @framework
associ ation rate constant of 0.883 x 10[err] to 1.03 x 10[err] [I/M Sec].
42. The antebddy 4cicoifdiongthe Brgmewnerbfregdizimed 38 Humall adtateidy S2i5355.
anti body is a human, humani zed, chineric or primatized antibody. 43. A DNA
conprising a bdde sethenpelygpdbhydeorcarrdicigai o Velegmord of wiaeneise said
nonocl onal anti body agai nst a human parat hyroi d hornone rel ated protein,
wher ei n safaamem%in regiegisod denptiaks swestambbabiydidentiénad witbhddwe in
SEQ ID NO 45. 44. A DNA conprising _a base sequence coding for an L chain V
regi on of &rABEYerkorREioRaIl BAS 8EdymaghpRsibady I et neseegtigedne

related protein, wherein sajd base sequence coding for the L chain V region
'S Shown | ANSEPALD RERBEVORS. TRUTRA &b T it 4 S o oty P

a0 hal neVoheial Shed oo TGS Rl APk AR 1ot 2 urmn
O A" gBL AR S L P o480, B ene
framework regions the 36th and 49th amino acids i_n accordance with
Kabat's_ definition are tyrosine and aspartic acid, respectively.
13. The polypeptide according to claim 12, comprisiﬁg the
amino acid sequence as shown in any one of SEQ ID NOs:48-51.
14. The polypeptide according to claim 8, whereih in the
framework regions the 45th and 87th amino acids in accordance with
Kabat's definition are'lysine and isoleuciné, respectively.
| 15. The polypeptide according to'claim 14, comprising the
amino acid sequence as shown in ény one of SEQ ID NOs:52-55.
16. A polypeptide 'comprising' an H chain V region of a
humanized antibody, comprising framework regions 1 to 4 of an H
chain V region of a human ant-ibody-and complementarity determining
regions 1 to 3 of an H chain V region of a mouse monoclonal antibody
against a human parathyroid hormone related 'prote-in.
. 17. The polypeptide accordirig to claim 16, wherein the
complementarity determining regions l.to 3 comprise the amino acid
'sequences as shown in SEQ ID NOs:62-64, respéctively.

18. The polYpeptide according to claim 16, wherein said
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nonocl onal anti bod aﬁai nst a human parathyrold hornone related protein,:

mherein_saiﬂ'"ﬂﬂ & Itodihg for the Hchain V region is shown in SEQ
ID NO 57. AHIIY

or a chinmeric L chain according to claim1 or
2. 48. The DNA according to claim47, wherein said DNA coding for the

chi meric Lfeag%goemg $6nst B tsaséeaé@g%%aﬁe&%;é&pmé rfé%@dd}me%%m@-

e
A DNA codi ng a chimeric Hchain ac Ing claim3 or 4. 50. The

accordi ng 40+¢| @i BF4S, NUIRE IR SBRYONE ¢RMA dulgddip ahimeric H chain
conprises the base sequence as shown in SEQ ID NQg57. 51. A DNA conprising

a base sequence codimik fe61 pooet Y@ePhEeeraeagr HoNE1LimNY6 PNehelrethaigi
to 12. 52. ‘The DNA according to claimb51, conprising the base sequence as

shown in amyamewoek PEQibRsNDst664 7dre 6derfvERNA oMt e ifianewaade rfuURnRCe
coding for a polypeptide according to any one of clainms 13 to 17. 54. The

DNA accordilngot d olfaihum@ad, acdmijpodsi 1P 16 basesserpuaredsy.as shown in SEQ I D
NGO 58. 55. A DNA coding for an L chain of a humani zed anti body according to
claim 18 or 1920. Tthe 56olypé&piifer agoordihgi rtcofclkaimntdi zwbeartinbahid
conprising a base sequence coding for the am no acid sequence as shown in
any -one of fSE@EWDINOFegAils L 7to TheaphlAsubabprathgliy dénankisel widheithe
said DNA for an L chain of a_humani zed anti body conprises the base sequence
as shown | AraRgver& 5e95PDS| b et 0F- humanganidbpdy ol 6P £ sesheaticiedivhr of
a humani zed antj_body_accqQrding .to claim_20 or 21. 59. A DNA for an H chain
of a humani zed @nt i %d??ﬁa&ﬁﬁ%%%gc%ﬁ%’s%l%%qaﬁnéb chain 'V region of a

humanized antibody, comprising the amino acid sequence as shown
in SEQ ID NO:lSG. l.

22. An L chain of a humanized ahtibodfz against a hﬁman
parafhyroid hdrmone' related protein, comprising a polypeptide.
comprising an L chain C region of a human antibody and a polypeptide
according to any one of claims 8 to 15.

23. The L chain of a 'humanized antibody according to cl.air.n
22, wherein the C region is aCk chaiﬁ, said fiamework fegions
1 to 3 are substantially identical with the framework regions 1
to 3 of human antibody HSU03868, respectively, and said framework
region 4 is substantially identical with lthe framework regio’n 4
of human antibody 825755, and the complementarity determining
regions 1 to 3 comprise the amino acid sequences as shown in SEQ
ID NOs:59~61, respectively. |

24. An H chain of a humanized antibody against a human
parathyroid hormone related protein, comprising a polypeptide
comprising an H chain C- region of a human antibody and a polypeptide
according to any one of claims 16 to 21. |

25. The H chain of a humanized antibody according to claim

- 24, wherein the C region is a CA1 chain, said framework regions
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codi ng for Hmmmmullﬁmnumquence as shown in SEQ ID NO 56. 60. The DNA
accordi ng tiouRARt g A in said DNA for an H chain of a humani zed
anti body conprises the base sequence as shown In SEQ ID NO 58. 61. A
reconmbi nant vector conprising a DNA according to any one of clains 43 to

60. 62. A fr @%Sftlorani%ntdér;ﬁféﬁ Of FGH Y hf@ﬁrﬁéﬁc???i Pé@?gggcﬁoﬁo@&c?{fdi)ﬂgn%g

claim®6l. 63. A process for preparing a chinmeric an y agai nst a

par at hyr oi dnhebdege rgsated, Pr Ateide QORI Nganeul tiyat i RGmd 1l imnt
transfornmed with an expression vector conprising a DNA according to any “one

of clainm #tethirdh@@gi®dnand 8B SXPsMSHi e VRSt HHikONBYiS i JunredMs as
according to any one of clains 45, 46,49 and 50; and collecting a chineric
anti body aghiomst id ISWQAITDOME:ER-@E4] heygpertinadiated protein fromthe
resulting culture. 64. A process for preparing a humani zed anti body agai nst
a human par at hy2él dAHoumamez @ laatteadbouyot gains brnp humangpacathyyvaid g mnone
transformant transfornmed wth an expression vector conprising a DNA
accordi ng telamedoperadfeis] aiompSilsigp amnd 6bain 67 antumandzedessitdbody
vector conprising a DNA according to any one of clains 53, 54 and 68 to 60;
and col | eceicegraimgntini ekainmRd bydy3 & ast Hechaimw fparkingn bl ed lroviridresly
related protein fromthe resulting culture. 65. An agent for suppressing
hyper cal ceRC&oE6HHG §ionglaim&famz &P -ant i body agai nst a human parat hyroid
hor nbne rel ate rotein as, an effective jngredient. 66. An agent for

suppr essi ng hyfercaPBeAPB1ReS¥ A9 M wid AURAR; BREAEDYTABA D ¢ Sisigted
human 7ed, SCANR9RNEEY B SNBSS TR e e R g
Qccor ding to Clﬁ.m %51 a}Q@%SHQ a?tféﬂlst a human parathyroid hormone related
protein having a dissociation rate constant of 1.22 x 107" [1/Sec]
or less. |

29. An antibody against a human parathyroid hormone related
protein having an association rate constant of 6.55 x 10_4 [1/M.Sec]
'or more.

30. An antibody against a human parathyroid hormone related .
protein having a dissociation rate constant 'of 1.22 x 10! [1/Sec]
or less and an association rate con_stanf of 6.55 x 10? [1/M.Sec]
or more. | |

31. The antibody acclording to claim 27, wherein. the
dissociation constant is measured by é sux_‘face plasmon resonance
sensor. -

32. The antibody according to claim 28 or 30, wherein the
dissociation rate conétant is measured by a surface plasmon
resonance sensor.

33. The antibody according to claim 29 or 30, wherein the
association rate constant is measured by a surface plasmon

resonance sensor.
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mal i gnant tu ' ne selected fromthe group consisting of
cancer of thmﬂmm'Emﬂmﬁwu“cancer, cancer of the pharynx, cancer of the
| arynx, cancer 0 e mongue, cancer of the gingiva, cancer of the

esophagus, cancer of the stomach, cancer of the biliary duct, cancer of the

breast, cancer 3gf theykl dQﬁ¥ibSG%%c@ér&ﬂ%;Jr;)'d‘aﬁialilnadﬁ"?[ . WS Ofcpihe

uterus -and prostate cancer, and | 1 gnant | oma. 68. An agent for

- suppr essi ng; Bxges aak 6ATCanS AR 3isnd a2 &nhiobvdycagcerdikng ot [any, one of
clainms 23 to 42 as an effective ingredient. 69. An agent for suppressing

hypereal cem a 3%s0Ci athed ¥hthbbaY HETHrd U@ tCORNGBIET NY7 AN wHdANHlY the
according to any one of clains 23 to 42 as an effective ingredient. 70. The
agent for dtiippbesactignhypastanterisalad@ondil®gt eocllais® &9,10vhengi.n sai d
mal i gnant tunor is at | east one selected fromthe group consisting of
cancer of the p#&ncredhe | angibadgeracqdadima, wancdaiof 2he Iwhemedn cabeer
of the tongue, cancer of the gingiva, cancer of the esophagus, cancer of

t he stonmacHissandetioh thestantaiy dudd, xca®cEr tof 3t.H8 br &Y, (Mhncer of

t he kidney, cancer of the urinary bladder, cancer of the uterus and '
prostate canceB?.and Thgl | ghthbopynpreperdimg Ao agdainf o28; npitdseipn the

hypophosphat em a conpri sing a humani zed anti body agai nst_a huna
par at hyr ol d1E§Prdatira 5pER FPBEEARTALS ah- 28 f’éc{q Setq ﬂg»r?e?dixerlrgép 131/5esd -

t f [ [ h h tem di t | gi , [ i,d
ypophosphat e - o [opABEBAAHEM €51 ERLRE. b2a; CRGTGoRt PRSI oBiRy
h h hatenl a. di t laim71 [ aid h t 1 a i
Y pophosphALBAPE LG LAam Repsr SOREEaRE 17 clot = 0 AP et % a0 " i Sotily.
[‘y-p"phosphat or 9. Dodhe | B t8Ho ot ;%89&%&58@ Q{J‘gctl%iﬂm”yzé’”e WHe S Al Meifed

0 42 as an efféctive ingredient: . € agent for inprovling

hvpophospha&s%eiafe&%d&ae%eo@hesﬁvfs Ngs &k N gal &, f%:pf@ IRRal SRS

hypophosphatem ¢ rickets. € agent for inproving hypophosphatem a

according to clgy m74,aWghekBod dadyor@lRgPhad e@1ainS DY PORRASAIAL eiHe
vitamn Dresistant rickets. 77. An agent fOr preventing or treating a

condi tion dekabedatdohheapeesmetaoft dsmd.ixpnantlotnpr/seepnprising, as an
active ingredient, a substance capable of inhibiting the binding between
par at hyroi d hodrinne Mieat edtpbotlgi na¢EdttiPhgantb a cledept 28, t héieodin the
- association rate constant is 6.55 x 10' to 1.24 x 10" [1/M.Sec].
42. The antibody éccording to claim 29, wherein the
association rate constant is 6.55 x 10° to 1.24'x 10° [1/M.Sec].
43, The antibody according to claim 29, wherein the
association rate constant is 7.23 x 10° to 1.03 x 10° [1/M.Sec].
44, The antibody according to claim -29, wherein the
association rate constant is 1.03 x 10° [1/M.Sec]. .
45. BAn antibody against a human parathyroid hormone related
protein having a aissociation rate constant of 2.32 x 10™ to 3.16
x 10™ (1/Sec] and an association réte3constant of 0.883 x 10° to .
1.03 x 10° [1/M.Sec]. o
46. The antibody according to any one of claims 27 to 45

wherein the antibody is a human, humanized, chimeric or primatized

antibody.
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wherein said condition is selected fromthe group consisting of weight-

| oss, ﬂﬂnlmllml")ml decreased food | ntake, anorexi a, nausea, netabolic
al kal o ormality, body 200 tenperature abnornmality, body
t enper afur® decr'eade, *decreased spontaneous activity, decreased performance

status, and reguceqd Qo cZﬁ%IEQnQQQ”B?g%dEEQP%éé régﬁifﬁgdﬁofaéﬁ ﬁl@%ﬁ{‘ce

I s an anti body agai nst a hu ath protein

L chain ofy i'HHrBfZ?(i'ncﬁ{Eé Jaeﬁbsclsﬁamrarﬁﬁm)dg ayaf h3TBNRLKah R At v d 14 4
whi ch are sub3tantia sane as those derivéd froma human anti'body,

respecti veldtmddd M@q{m@géﬁy determning regions 1 to 3 of which am no
aci d sequences are those of an antibody derived froman animal imunized

wi th an anti gesg anctHehDRE adiondEadf tOR1a i £7 ) Whehka@iin; tiead drirCvregiion
80. The L chain according to claim 79, wherein said C region has an am no
acid sequextmprifsess hnananinhagid esequerhee e skegimonin 8IEQ THe NO chi n
according to claim79, wherein said L chain V[err] chain is derived froma
- VAX gene. 82. 4%e [ThehaNA accordimg tioocdbammd Bl whehmrisi rt:hsabaisé:sre;mmélas
an am no acid sequence of a human L chain A chain Cregion. 83. The L chain
accor di ng aagigiqife8heerédiain dregion bei shewyuemceEQfID MO heran L
chain [err] chain Cregion is that of a human Mcg+Ke+Oz-. 84. The L chain
according to c3@i mPePNAVCOMEITA SSAidd 2ahRAE BERNCBEGUEALENST LR finghain
chain [er‘l chain Cregion is that of a human I\/bg4Ke+Oz 85. The L chain
accor di ng % 82gLanrA3 mwgpﬂogépaaé%%keﬁfimag 2RSEA hEmaRRALAUEREA of
a human L chain err .chai n %%ﬂ'f'?l on. 86. The L chain accordi ng to claim
81, mhereﬂ??lg%ﬁ ami no acid

51. The DNA according to claim 50, wherein the Hchain V region
comprises the amino acid sequence as shown in SEQ ID NO:46.

52. The DNA according to claim 50, wherein the base sequence
coding for the H chain V region is shown in SEQ ID NO:S?.

53. A DNA coding for a chimeric .L chain according to any one
of claims 1 to 3.

54. The DNA according to claim 53, wherein the DNA coding
for the chimeric L chain c.omprises. the base sequence as showh in
SEQ ID NO:65. o

55. A DNA coding for a chimeric H chain achrding to any one
of claims 4 to 6. _

56. - The DNA adco_rding ‘to claim 55, wherein the DNA coding
for the chimeric H chain- comprises-the base sequence as shown in

' SEQ ID NO:57. | |

57. A DNA comprising a base sequence coding for a polypeptide
according to any one of claims 8 to 15.

58. The DNA according to claim 57, comprising the base
sequence as shown in any one of SEQ ID_Nds:66—74.

59. A DNA comprising a base sequence coding for a polypeptide
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_
sequence of ~a human L chain [err] chain C region. 87. A humanized antibody
havi ng anmumﬂ"mmulm m ni zed. anti body as clained in claim79. 88. A
humani zed ' u":n L chain of a hunmani zed anti body as clained in
claim80. 89. “A hurthniszed anti body having an L chain of a humanized

anti body as clained in clai m8Ll. % A hu |zed %ntlbody having an L chain
of a hunanliﬁﬁoﬁﬁ%PBoH9 38YcPRENRE ChadMs Sfo A humani zed antibody
having an L cha hu |zed ant.i bo as, cl ai 201 _.in cl % )

52 Ahunani sedSdnt | B0 PRSI RG-SR an CHE LR Toan AT {isbbhds Base

clainmed in ¢l 4. A hu n n y having an L chain of a
humani zed aﬁ?ngag a?chgPWEdn% bé aF?%@?p% 4 A hunaeni zed anti body havi ng

an L chain of aghumag I%ﬁﬁ%r é%ﬁ?gyf@f Gpd Q$@'£1§Qmaﬁgzeﬁé P d%o

the preparation %5f a've inirng enco I ng a hunman
chain C regé@Eo?H@nENéerQQthgzaOQ“@%” L chain [err] chain V region,

wherein said nethod’conprises providing a restriction site inmmediately

adj acent to thegbNA ganeedisyy bRer, MHEM lbfchaiind L 2dd @??dl%dé){/e&bﬁl@r&@qn

then ligating the DNA encoding the human L chain [err] chain'V region to

the restrichi paséi bequ8ticeAcoBlihgd fber thekafdnd aefiidesedfuehicamawoishoveyiians
of V regions of an antibody, wherein said nethod conprises designing a

series of nahggenecofir SEQr IDcldisng 7615 .am no aci d sequences of the
framewor k regions having a desired nmutation, and perform ng PCR using one
plasm d as a tedpl.at BhanNBRhacebxtling ¢b elsem €62,oWhehreimithgeDNA Forars.
L chain of é humanized antibody comprises the base séqﬁénce as
shown in any one of SEQ ID NOs:66-74.
64. A-DNA coding fo: an H chain of a humanized antibody
according to claim 24 or 25.
65. A DNA for an H chain of a humanized antibody, coxﬁprising
a base sequence coding for the amino acid sequence as shown in
'SEQ ID NO:56. | '
| 66. The DNA according to claim 65, wherein the DNA for an
H chain of a humanized antibody comprises the base sequehce as
shown in SEQ ID NO:58. -
67. .A recombinant vector comprising a DNA according to any
one of claims 47 to 66.
68. A transformant transformed with a recombinant vector
according to claim.67.
.69. A process for preparing a chimeric antibody against a
human parathyroid hormone related protein comprising cultivating
'é transformant transformed with an expression vector comprising
a DNA accdrding to any one of claims 47 to 49, 53 and.54 and an

expression vector comprising a DNA according to any one of claims

50 to 52, 55 and 56 and collecting a chimeric antibody against
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97. A . polypeptide conprising an L chain V region of a humani zed anti body,

conpri si jlons 1 to 4 of an L chain V region of a human

ant i bodymllmmmﬂmrﬂlli ty determining regions 1 to 3 of an L chain V
regi on of *a fouse "orfocl*onal anti body agai nst a human parat hyroi d hornone
rel ated protein, wherein the 87th am no acid sequence in accordance with
t he Kabat' sa defman tparathysaid Hommewwrkekatgdrprofeimef tomhthe resgwhméngs
t hat of donor. 98. A polypeptide conprising an L chain V region of a
humani zed #3B0ER- conprising framework regions 1 to 4 of an L chain V

region of a human anti body and conpl errer,ltarit.é determ ning regions 1 to 3
of an L chain V/?egifbRieCessnt@Le PERGEIHFaR BHRBdAFdagRF 4RPAY RgAAASE a

th id h | at ed tein, Ln t 87t h . NQ id i ;
Bocor dince AN BRFAERA01 RRPRARE) BALT e A%g e RBP L ODRanaL H V2 bng
P zod hiTHGHE ORI SR ARG T B SRECRoPboR BRoan LC G heha”
[ f t | Is t 1 Q] ' 1l to_3
of “an' L chat PR s i P GeSE R B sk, Esoey AH: fe: O Ranant e

parat hyroi d, hor0nng, £ &l ;ssabg&einwr:ﬁw atc%%rﬂmng,gtg%m%%usgfg%g%s

said framework regrons 1 and/or are~sane as those n an

100. A pol ypeptdgley Py ks 88 8Rdlc6NabBtYnheql Hﬁm%iéeaué‘ﬁfﬂiﬁédya@%ia?ﬁg%
202 conprising framework regions 1 to 4 0f an L chain V region of a

human ant i bo eyl Ww@rﬁém&% efdlated pestens frdd Shofrésultehgi n
V- region of -a nouse nonocl onal anti body ‘agai nst a human parat hyrol d hor nbne

rel ated prad@ituraherein said franework region 4 is not derived froma
human anti body which is the sane as the human antibody from which the
framework regi onll, 2 gha¥meeidriicsdd.cdiidosit pohypepbrdsiagn i lsamananed
chain V region of a humani zed anti body, conprising framework regions-1 to 4
of an L chamtibodyiagaigista shimvimanapeirbsyraid borpoosenedated deobeahnaag

regions 1 to 3 of an L chain V region of a nouse nonocl onal
an effective ingredient. ' '

72. An agent for suppressing hypercalcemia comprising a
humanized antibody against a human parathyroid hormdne related
protein as an effective ingredient. |

73. An agent for suppreséing hype;calcemia associated with
maligﬁant tumor, comprising a humanized antibody against a human
parathyroid hormone related protein as an effective ingredient.

74. The agent for suppressing hypercéicemia according to
claim 73, wherein the malignant tumor is at least one selected
from the group consisting of cancer of the pancreas, lung cancer,
cancer of the pharynx, cancer of the larynx, cancer of the tongue,

' cancef.of the gingiva,.cancer of thé esophagus, cancer of the
stomach, cancer of the bilia:y'duct, cancer of the breast, cancer
of the kidney, cancer;of the urinary'bladdér, cancer of the uterus
and prostate céncer, an& malignant lymphoma. |

75. A pharmaceutical composition comprising an antibody

according to any one of claims 27 to 46 as an effective ingredient.
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antibog [ n parathyroid hornone rel ated protein, which
conpri ﬂumm"mﬂm% n [err] chain C region. 102. The anti body accordi ng
to any bnec oft clmal 6 -41, wherein said L chain is a [err] chain. 103, A
humani zed anti - human PTH P anti body having conpl enentafit detei m ning
regions of an L chain [err] chain V region of an anti body as clained in
claim102. 104.78n RAyenagént pHeevenppngssingnmbyeeineg Uegpdghsnmrtieing an
conprising, as an active ingredient, a substance cqpable of inhibiting the
bi ndi ng betameiPqsiy AIBATSiNhEonBAY PREREFCTRUIRIN LPTHOPRSal @f Feeebior
‘thereof. 105. The agent of claim 104, wherein said substance is an antibody -
agai nst a HNEEEHREP as an active ingredient. 203 2 6 MAR 2001

77. BAn agent for suppressing hypercalcemia'associéted with
malignant tumér, compriéing an antibody according to any one of
claims 27 to 46 as'an-effectiye ingredient.

78. The agent for suppressing hypercalcemia according to
claim 77, wherein the malignént tumor is at least one selected
from the group consisting of cancer of the pancreas, lung cancer,

_ pharynx, cancer of the larynx, cancer of the tongue, cancer of
thegingiva,canceroftheesophagus,cancerofthestomach,caﬁcer-
of the biliary duct, cancer of tﬁe breast, cancer of the kidney,
cancer of the urinary'bladder, cancer of the uﬁerus and prostate
cancer, and malignant lymphoma.

79. An agent'for improving hypophosphatemia comprising a
. humanized antibody against a human parathyroid hormone related
protein as an effective ingredient.

80. The égent for improving hypophosphatemia according to
claim 79, wherein the hypophosphatemia is hypophosphatemic
rickets.

81.l The agent for improving hypophosphatemia_aggording_to
claim 79, wherein the hypophosphatemié is 'hypophosphatemic
vitamin D-resistant rickets.

'82. An agent for improving hypophosphatemia comprising an
antibody'accotding to any one of claims 27 to 46 as an effective
‘ingredient. | |

83. The agent-for improving hypophésphatemia according to
claim 82, wherein .the hypophosphatemia is hypophosphatémic'

. . X\
rickets.
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84. The agent for improving hypophosphatemia according to
claim 82, wherein the ‘hypophosphatemia is hypophosphatemic
’ .

vitamin D-resistant rickets.
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