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HYPERCALCEM C CRI SI' S TECHNI CAL FI ELD The present invention relates to a

t herapeutic agent for hypercalcemc crisis associated with malignant tunor,
whi ch conpri ses a substance capable of inhibiting the binding of

par at hyroi d hornone related protein (PfHP) to a receptorzﬂﬁg¥@b@x§s an
active ingredient. BACKGROUND ART Hypercal cem a associated with nmalignant
tumor is a serious conplication which occurs in 5 to 20% of the total
nunber of patients with mali gnanSPEGHRICAR®ONan be fatal with certainty if
untreated. Accordingly, h ¥ercalcenia has been considered as a term na
synpt om of mal i gnid RW.IWEI&T ROR HYBRERSIALGEMICLHREII i nf | uences t he
t herapeutic prognosis and QOL (Quality of Life) of the patient and,
therefore, plays a clinically inportant role. In general, hypercal cem a

found i ' | I i s broadly divided i :
nuor ol TRROVEAEHELEL ™ el gnancy (HHM vt ch | s caused by a 0o
t - produci Rg _h | bone- ing. factor: | Lyti.c.
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t hat excretion um'i's 1rcrea acceleration one resogpti on

or dest Al i i I : L A wth
Gecr oLy indlhe SapithinySid forRUE rBRIETbroRtin THREERIE F ol R o

Nagat a, aNathve fihrefiddr.648) . Hypercalcem a is considered to be manifested
when serum cal cium | evel exceeds 12 ng/dL, and produce di sgust at the sight
or thought of food, nausea and vomiting in patients with malignant tunor
nonspecifically in its early stage. Wien hypercal cem a becones wor sened,
pol yur i 8 AGKGBEIUINDIABTt 0 t he decreased fluid i nu~m-~~~~~ io~um-ia ,: |7
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Hypercalcemia associated with malignant tumor is a serious complication
which occurs in 5 to 20% of the total number of patients with malignant tumor and
can be fatal with certainty if untreated. Accordingly, hypercalcemia has been
considered as a terminal symptom of malignant tumor. Control of hypercalcemia
largely influences the therapeutic prognosis and QOL (Quality of Life) of the patient
and, therefore, plays a clinically important role.
In general, hypercalcemia found in patients with malignant tumor is broadly
divided into two types: humoral hypercalcemia of malignancy (HHM) which is
caused by a tumor-producing humoral bone-resorbing factor; and local osteolytic
hypercalcemia (LOH) which is caused by a topical action of tumor which
metastasizes to or infiltrates into bones. In HHM, it has been considered that
excretion of calcium is increased by acceleration of bone resorption or destruction,
resulting in development of hypercalcemia in synergy with decrecased renal excretory
capacity of calcium (see Seiki Wada and Naokazu Nagata, Naika 69, 644-648).
Hypercalcemia is considered to be manifested when serum calcium level
exceeds 12 mg/dL, and produce disgust at the sight or thought of food, nausea and

vomiting in patients with malignant tumor nonspecifically in its early stage. When

hypercalcemia becomes worsened, polyuria may occur due to the decreased fluid-
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concentrating ability caused by distal renal tubular disorder, dehydration
may associ ates due to the insufficient intake of water resulted from nausea
jor vomiting, and calcification may occur in the kidney, skin, blood

/vessel s, lung, heart and stomach. Wen hypercal cem a becones nore worsened,

! i npai red consci ousness such as general malise, rethargy atdMawsh”083 on

occurs, which may eventually result iR coma and cardiac arrest. (see
Harrison's Text for Internal Medicine, 3427, Internal Medicine, 1081-1084,
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139, 141 and 173 amino acid residues, respectively dependi ng on the

f ashi orsueh as eféral Wrlie) feehdigy @hd tcbﬁﬁg&neomds t\hﬁbh\f@d Sksnthd1BPIROLS
produced by the limted cl eavage of the entire PTH P ('1-139) are present in
t he bl amind Hebeardidc, arfdst.ni (sek Hiaticon'Tekd 96x) InSern2PPtedi3ne, 342 7PThiethali t i s
assurmed that 8 out of 13 amino acids of the Ntermnal am no acids 1-13 are
i dent i ddedicone, HO8 &- 1084 PAkhlamd Shosaglence conpri sing am no aci ds 14- 34 has
the three dinmensional structure simlar to that of PTH, and at the

N-term nal reb dhusiorgdfiser gerichicaeses dTHYHopT 1y pe pEthepmalignadsiyeh are shared
by PTH (Jueppner, H et al., Science (1991) 254, 1024-1026; Abou-Sanra,

A- B, etaswmateﬁﬂwerquﬁqmla),mf%rhysmi hopmpng-1djatey peptido fherepasy, sipply PTH P

G i nt caPReedcolAs & gLy, Shickdk asdegihyg B?m%é‘e‘?kﬁkﬁﬂel%méaﬁ%“%hrvﬁ ity of
oi nal ngeupd Bratig. i Ml il Nl ¥ SRR ARk IR0 d R 1
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i nt raCG('lEB"Y)aﬁ?C/éW CO@H@QB&@EisQﬁ thé @ﬁ@@oem@%amewﬁe%we tngé)Bf of
protein ki nase A hospho I pase C cleaves phosphatidylinosit

4, 5bi s HuasPTEER cb@pPsRPUED), 1 149Sind0I73 arflind-dcid RIREERRORRpECtAHlY,

d| acyl glycerol. G protein i nvol ves in these si gnal transduction systens

( Col emihpcﬂimg onghe (fhshxoanﬁsdslemlwkplmn@ afitiengenefandathat Yari@isdfriigmamse
action. In: "The parathyroids"” (Bilezikian, J. P. et al), Raven press, New
Yor k ( p36dyced.incdix litRifedl Pleanagealithe m@eP&&IrEdm B9 hy@ppﬁsoephamerhlaod
reduced renal phosphorus-resorbing capacity, increased renal cAMP excretion

and so ( BﬁbwﬁierClau@alc%émal?%)ﬁHW9ﬂs?3wen¥q BEHEP ol v assupiedr thah g oupn| y
cl osely | ates to | cem assom th.pgal j gpant, tu ut al so
causes ‘ﬁy‘é "é‘é‘loc?é?h‘?sc @&‘th‘?éc‘i“i‘n‘& %fPHIj’ ‘i‘cﬁér%? ! oﬂf&éﬁ’f‘s‘ﬁ}%ﬂ%ﬁ%e(@"g gener al
mal i se, rethar crease in
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succesisyel 24026 AbsH-SdmraNALB sS@VA!, Pro€edts e azhdesaf Us 61992y soe
produced, and that the devel oprrent of phar macol ogi cal effects may be

del aye@732¢xm360li ngl y, use of drugs having higher therapeutic effects and
fewer side effects have been expected. Particularly in patients with
hyper cal cem PTH/PIHP receperst dre pregendprimaridy srebomeshdolodie dadnd yu(@haheel nmay
sonetines lead to death, it is needed to decrease the bl ood cal cium | evel
as soorbigengy§3uiiptleCaliimme(E395) dp 368-3598 gndeis énknowin thiptagplugalition whi ch i s
satisfactory as a safe, pronpt therapeutic agent for hypercalcem c crisis.
As a nénragmhhubaicnenal transduetign Wﬁ@%ﬁ%b‘?@ﬁ“%@é%&*ﬂaﬂé@ thg bding pHnant

tunmor, it has been reported by Kukrej . et al that when a
neut r alf KGOS eSePIORT-ag@nh tmvca}é%laaaﬁnm CRRTGHPB SEHCRSHY i ¢ nousé

i nto whi,ch hu cer. ¢ uman ,phar cer_.cell.s had
boen + PURRHSITBs Py WS A0ETs BErueBlat ™ nBRRISH R, SR TesbaleS g
urinary cAWP | evel were decreased (J. ain. Invest. 4 21 March 2003
(1988) 82, 1798-1802). It has al so been reported by Kanji Sato et al. that
when an anti body agai nst PTH P ( 1-34) was admi nistered to a nude nouse

i nt o which PTHr Pproduci ng human tunor had been transpl anted, hypercal cem a
was anellorated and the surviving period of the nouse was greatly prol onged
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( 1993) 8, 849-860). Japanese Patent Application Laid-open No. 4-228089

di scl oses a nouse/ human chineric anti body agai nst human PTH P (1-34). As
menti oned above, humani zed anti bodi es are expected to be useful for use in
energency treatnent of hypercal cemc crisis associated mjéfhﬁﬁ%ﬁﬁ% nt
tunor. However, humani zed anti body agginst PTHrP is not y nd the
above docunents do not suggest such humani zed anti bodi es. Moreover, there
is no method for producing humani zed anti bodi es which is universally

appl i calahsestthe a3y ianitcdvetiylar daaviBfooneentyation Wkerebdidducig thieSactivation
contrivances are needed in the production of humani zed anti bodi es havi ng
sat i sf aftpooteirabinas¢ Y. t Phoisphiolipasafticieevts gidsphatid dimpéol 4;5¢ ant i gen (see,
for exanple, Sato, K et al., Cancer Res., 53, 851-856, 1993). DI SCLOSURE
OF | Nvibisphospiigmatoty) produoé indséopl dsettiphonpbanateranddliacylghyceiode &

t herapeutic agent for hypercalcemc crisis, which conprises, as an active
i ngr edipsefein mveliestistbescaagnal (teansdudtigny Bistdmy(GolemsnnBi Agebal:meen

par at hyroi d hornone rel ated protein (PTH P) and a receptor thereof. The

pr esentBipghcamical meghapdsms ah pasaifyraid iorsans aghign; iy eldienarathyenids” on
d | t., of h ti t. t, i 1 h
Couna RAEEL . 358 "o LR hE NS R CRasbo et | maPR s OF°

PTHr P her eqf i he,obi.ect . This finding |ed h
ccomplVeRiseRERE ynebRi R, PPy Fedat BP0 ol P b el at co (o

a_ther 3paLics ARANATY cIVARCAE ST wHfitFh SRINGhIIgAS an active

i ngredient, a substance capa rting t bi'ndi ng bet ween PTHrP and

a receptor tIA%rxﬁeﬁtion-@aeab%Vl?,SP’ﬁﬂFlenbf‘&ﬂll#‘iﬁ&e@f'rc_la%gr Mﬁ&&%ﬁué ant agoni st

against a PTH P receptor and an anti-PTH P anti body. The substance may be
any fr agsgidte®fwiti manghadt HinBr it iapadyausddlh pieradl¥e miRséridis éndl@dmgof t he

fragment. The anti body (including a nonocl onal type) nmay be of a humani zed
or chi impaited comci®usgess @Sg.f gencaalmakisy, zetiagyt idibehnfuionpand edm#23- 57-1 37- 1
anti body). The present invention also relates to a therapeutic agent for
hyper c a¢sdtedi from ragidsnasa s inablodd watdimdévelnaWheruhypercdnpmicsenmsjs as an
active ingredient, a substance capable of inhibiting the binding between
PTHr P appciated sdfh maligpant dumor iedeyicloned. ?Q)‘C&ﬁbltnhéﬁt%fgbb@tbléﬂhqsﬁgomtésent
invention, there_is provided a fherapeuti ¢ agent for hypercalcemc crisis
conpri gﬁﬂ&haé%[’%ﬁe’a W@iqgﬁﬁarléaf‘%tfip%?egug%Pgﬂt?ehgfaﬁa?cﬂy"é‘“b%‘e‘icﬂﬁpbi ting the
ne.rel ate r ot eir{Feﬁ(ePTHrP and receptor

bi ndi b h; i.d h
t hor cofMPEYEReRea Samih g psAetl 2angitndy pHoRieye hoge ks hafl'Sydhy, o 1 o
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reference to
administered, that severe adverse side effects may be produced, and that the

development of pharmacological effects may be delayed. Accordingly, use of drugs
having higher therapeutic effects and fewer side effects have been expected.

Particularly in patients with hypercalcemic crisis, since the rapid increase in
blood calcium level may sometimes lead to death, it is needed to decrease the blood
calcium level as soon as possible. However, up to the present, no drug is known
which is satisfactory as a safe, prompt therapeutic agent for hypercalcemic crisis.

As a new approach to treating hypercalcemia associated with malignant
tumor, it has been reported by Kukreja, S. C. et al that when a neutralizing antiserum
against PTHrP was administered to an athymic mouse into which human lung cancer
cells or human pharyngeal cancer cells had been transplanted to cause hypercalcemia,

the blood calcium level and urinary cAMP level were decreased (J. Clin. Invest.



Her ei nbel ow, the invention wll be described in detail. The present
invention relates to a therapeutic agent fox hypercalcemc crisis
conprising, as an active ingredient, a substance capable of inhibiting the
bi ndi ng between parat hyroid hornone related protein (herein3&$er referred
to as "PTHrP') and a receptor thereof., As used herein, t hé! ?H2993

subst ance capabl e of inhibiting the bfhding bet ween PTHrP and a receptor
thereof ' refers to any substance that can bind to PTHP to inhibit the

bi ndi ng(19ig8y Be, PAJd-F802). a IPHAY Hsb BeEPEPorRid B K afii B3t GRES. tiAtwEkaapi Nd to
a PTHrP receptor to inhibit the binding of PTHFPto the PTHP receptor. A

speci f i gntioANlgQint PIMRPI(Qr3% waULFh i Eredo @it thofrSdHnlto MW eFHPand a
specific exanple of the latter substance is an antagoni st against a PTH P
r ecept oprodwhing hunsarcdustorriaddreeadrandphatedy hiypéicklceniiagani seljoratedmd21 Mar ch
2003 The PTHrP ant agoni st includes a polypeptide and a | ow nol ecul ar wei ght
subst anthe.sufdrvingxEarpldeof themsousecess gieatly paslobhped! (X. boaec BT Mider Beept or in an
ant agoni sti ¢ manner agai nst PTHrP, such as pol ypepti des as described in
Japanesd 993} 8n84RBH0). c Aaparesedaterns pepplivation-Liadd-open NReh228R89 distlosED
STATES), 1995, 16( g%' 1031- 1037, Bi ochem st ré l(-IUNI TED STATES) Apr. 28 1992,
31 (16) aupesebumanchimere apabednegainsummmBEHIR(1-39)en No. S-S09098, are

i ncluded in the PTHrP antagonist. These pql ypepti des can be chemically

synt hesi zed a%wmlﬁgeff bV BHinaRizedpafibREIGIAre expeeter (e e 4ReN&0f uies” are

capabl e, of conpetin vvihh a natural Ly occurrin 6.21 March 2003 PTHrP
oent | danEnGERLEY (seamentopRypeRlcmicGHSS misasited yith maliggan) (4moinsduct i on
bePLL e . : ; o0
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repl aceffimentddd hbﬁﬁgﬁ{esﬂ ﬂr%ﬁrﬂdn’i’zﬂﬁzégf_raﬁ?fbdd‘?&?t MBfeo?el, Me RSl thol Bgindye

as
| ong as they can ex equi val ent P antagonistic activities, i ch
are al sfr %MEW%S A€faned ARtiEIdHe P wAKIREAM 9430 abPRcAYIE S Bhy LRHEEIy.ON.
Preferably, the therapeutic agent for hypercalcemc crisis according to the
pr esentThdreine, itioud medificeasss hcontalsndedar€neddedani e praduictiontdre
adm ni stration of the agent at a dose of preferably 0.1 to 10, 000 ng/ body,
nor e priafmedrbéd/attitodics Havang) saniffhadyy atsility ko biavdetoprnelf enadall izirg 4 epddific
ng/ body per patient and prevent the re-rise in the calciumlevel for a
pr ol ongandiigen (eeep o exhmaplecfatpt KaesilgrFancealesy 5Bo8§1 $I6adPdH.of acti on.
Specifically, an agent used as the therapeutic agent of the present
invention is one which can decrease the corrected serumcalciumlevel by 1

nygl dL Eﬁ? Elg I the corrected serumcal cium | evel (the
correcﬁé@&ﬁ%@% &téﬁ 10.4 ng/dL or |ower) or decrease the
corrected ser cl | evel [dL, o e ithin. 24 hours,
preferably w |($1b%%0th°:)1m1 g?mngpg%gr%g e'rlg }Oyi;rv(\)n chel HUETRRTUIMS Ap gfort he

admi ni W %}d.a?%n?ifc i3S t@gﬁ@ﬂ co Fige ,ragfaﬁral%Ble in%%ﬁie%g,eﬁgub%?{hcg%agﬁﬁien a

state re the correé seru al'cirumlevel es not re-rise Or can

Mai Nt ai gy jghibiGh e W Gindidg Cet®eER ?tha‘ﬂi’y@ﬁ{ KEPntGH ettt d pYSikid A aRasd by 2
ng/ dL or nore conpared wth that befiore the adm nistration of the agent or
nor mal irgesptbhehegsufl ect ed serum cal cium |l evel, over 24 hours, preferably 3
days, nore preferably 5 days, still nore preferably 7 days, nost preferably
10 days aft erTHehmeschninveaitoitliavn beén hineeayentsiveldml imensiec tddiesernum cal ci um
| evel " as used herein can be cal cul ated according to either of the

f ol | owi deyekopueenit of suclepdiiapeptisnagent sAs armesulbuhe inventers: have)fosed timtal buni n
| evel of lower than 4 g/dL: Corrected serum cal ciumlevel (ng/dL) _

Measur dhle 489 gfrt subetpnga tapable ¢iighthiting thebimdingsef BiHaP hogirgcerioel (g/ dL) ]

2) Serum al bum n | evel, of 4 qg/dL or higher:
(2) thereof can achTeve the object. Th%’s gmding led% the accomplishment of the

invention.
That is, the present invention relates to a therapeutic agent for hypercalcemic
crisis comprising, as an active ingredient, a substance capable of inhibiting the

binding between PTHrP and a receptor thereof. The substance includes an



7 21 March 2003 Corrected serumcal cium |l evel (ng/dL) = Measured serum
calcium |l evel (ng/dL) BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Her ei nbel ow,
the present invention will be described in nore detail exenplary using an
anti-PTH P anti body as the "substance capable of inhibitin Qﬁbf' di ng
between PTHrP and a PTH P receptor.” The anti-PTH P antibggyéY (tﬂes, for
exanpl e, known anti bodi es such as a humani zed anti body, a human anti body
(WD 96/33735) and a chineric antibody (Japanese Patent Application
Lai d- open No. 4-228089), as well as the antibody disclosed in the present

but 15 praf R sess d Pt or JEaR i AN H% T, AR GbARRe. VPO

anti - PTHrrﬁ'a)EB& kP @4 ghRR€ of Bn bhE-1F I?Ffemtﬂi X%’ﬂﬁ%&r!m offic MR RS | ONQ_ as

it can exhibit a therapeutic effect on hypércal cenrc crisis associated with

mal i gnantfrigment. Tagantbess (iatludify & HoneelonklyBPef FRFAU K PhusRni I onal ) -
and configuration. The ant;f’-PTHr Pﬁganti body use |$n ?he presltlantm?g{l/égti on

can be prchiraerc fdryn €. g @svfonehtmmdnized ahebddy, Muafanszdaat28c52N8Y - 04nt 1 onal
anti body. Preferably, the anti-PTH P anti body is a nonocl onal -anti body
derived from aThampresent Mventionaltsoonkitesatotd thecapehtiomgentfamipercakktdes t hose
produced froma hybridoma and those produced by a genetic engineering

t echni quETISAHFLIHGE (Willh makignant thEos Compriging, ah an activo ingredinnt, @xpr essi on

vector caryying a gene for.the gnti.body. The antibody used in the present

i nventi oﬁué%a ecap%glf oédﬂﬁ’l!i’i‘w ?’8 '1—**'1’&"5 bt%“’?‘?iﬁ)BHfP fhd agperptorgthgreafhe PTHY P
to'a PTH PTH P receptor, thus blocking the signal transduction of the PTHP
and consequentlMdinRé Rididd ' i 23 ek s cific
exanpl e of tE‘e antlgbody ?sgsﬁx%é%-g%%gg%+&gﬁeﬁg%dd¥ﬂ& }Sgigo‘ggérgegteheép g‘R%r oduced
froma hybri dgash for byperoab@mic ckisiF - compRisinkh e fan 2@08e Theediyidy iadsnipatandeone

#23-57-137-1 b 2S | t : e- h idoma #23-57-137-1" and
deposi ted un&%’r%ﬁl[eh‘gtep‘é‘?b?gﬁ%me t ﬁgldﬁgggﬁggém%?rg%&% nhogﬂaxﬁes { éitg(,z pfé@'é‘ at the
Nati onal | ns{RtHiPpamla Beepsaiteresf. and Human-t echnol ogy, Agency of Industri al
Sci ence and Technol ogy, Japan (1-3, Hi gashi 1-chone, Tsukuba-shi, |baraki,
Japan) under the accession No. FERM BP-5631. 2. Anti body- producing
hybridoma A moadingtaturthet 4spectyoficOstdsnd ventivn] Befeis proviasd eetapyutiee
produced by a kno t echni gue._ That .is, PTHP 1s used as an antigen for

i muni zat i on§t %‘&g%’i‘tﬂ’ilﬁéé tcribedhesgin vathretsieare O RFRERISSon met hod. The
resul tant i munocytes are fused to known parent cells by a conventi onal

cel | fusion meyhod., and, MORSLL0G will eRRIERILAUEAg cel | s are screened
fromthe fused ce%fls Ey’a conven‘?’ill onal 'screening rre{i%od. More specifically,
the nonocl onal TRRLFORAY iVeRHYE kélGtes @b b tRdRpHRiPILRATEIh AferEbd R G fsis

comprising, as an active ingredient, a substance capable of inhibiting the binding

between parathyroid hormone related protein (hereinafter, referred to as “PTHrP”)

and a receptor thereof.

As used herein, the term “a substance capable of inhibiting the binding

between PTHrP and a receptor thereof” refers to any substance that can bind to

PTH:P to inhibit the binding of the PTHIP to a PTHrP receptor or any substance that

can bind to a PTHrP receptor to inhibit the binding of PTHrP to the PTHrP receptor.

A specific example of the former substance is an anti-PTHrP antibody, and a specific

example of the latter substance is an antagonist against a PTHrP receptor (which is

also referred to as “a PTHrP antagonist”).



First, human PTH P, which is used as an sensitizing antigen for producing
the anti body, is prepared by expressing the PTH P gene/am no acid sequence
disclosed in Suva, L. J, et al., Science (1987) 237, 893. That is, a

nucl eoti de sequence encodlng the PTHrP is inserted into an¥ known
expression vector, and a suitable ho88 cell is transforned Merah 3008

expr essi on vector. The PTHP protein is then isolated and purified fromthe
transforned host cell or froma culture supernat ant of the transfornmed host

Censi f’.ﬂ?ﬂé}‘hﬁ%‘f‘.‘%@ﬁ% hiABBaisk Aluaty € eBHpebliBE anlE fof pRHEHDa PR 0 No 75,
of t H cger lgnswst%]r&%s t A&‘rfaPrmﬂdqg aulf’ﬁﬁrla ec?ep?&nﬁl dd zi ng antigen,
cam be c nlca e

whi ¢ synthesi z e rnmuni zed with the

Sens'ahiagbﬂﬁtﬁ%h g%f(ﬁQtP"ﬁ@{li lsGth 25 &%l}g)teptlld'e%g %@5 Hi%éé?ﬁhfa%gng& marmal i s

preferably select Ing intd consi I on
corm%tem A lc%bh 1L8-RhAGS. ﬁqksbwéeﬂeﬁtmesqﬁmmﬁ lsqm'rﬁsger@lﬂ Y, a

r odent ., nouse, rat, hanst er bit.or nonk ey nmay Dbe used

i mmmse@twm ph37 fmoefﬁmtrwwmmb smqﬁsmﬂg 28NL9E 1CG) 41?2@@033” rred in
accordance with any known nethod, far exanple, by injecting the sen5|t|2|ng

ant i ged Jiganzs&BHIRInal nhwdoemdL@mabesosomlscutean@mwdmn dderrergireci fical ly,
the sensitizing antigen is diluted with and suspended to phosphatebuffered
sal i antagbhiS). oThedw/polgpepiidad canbd okemicaplgr dynthdsheed ssiordimgttosispensi on i s
then m xed with an appropriate anount of an adjuvant (e.g., Freund's
conptenentidnal arsnhet.o gi ve an enul sion. The enulsion is injected to a
manmal several tinmes at intervals of 4 to 21 days. In the imunization, the
sensi ti zi nghaMTHghamtagoistsaare xapabletaf compgtigbivéthcanaiugally stcwringhe

i mruni zation, the serum anti body | evel is checked. Wen the serum anti body
|l evel is confirned to reach the desired Level, inmunocytes are isol ated
fromthe mammal and then subjected to cell fusion. A preferable inmunocyte
is a spleen cell. The parent cell used for the cell fusion (i.e., the
counterpart of the cell fusion with the i munocyte) is a nyel oma cel
derived froma manmal. The nyeloma cell is of any known cell line, and, for
exanmpl e, P3 (P3x63Ag8.653) (J. Inmol. ( 1979) 123, 1548-1550), P3x63Ag8U. 1
(Current Topics in Mcrobiology and I nmunol ogy (1978) 81, 1-7), NS-1
(Kohler, G and MIstein, C. Eur. |. Imunol. (1976) 6, 511519), MPC- 11
(Margulies, D. H et al., Cell (1976) 8, 405-415), SP2/0 (Shul man, M et
al., Nature (1978) 276, 269-270), FO (de St. Goth, S. F. et al., J.

| munol . Methods ( 1980) 35, 1-21 ), S 194 (Trowbridge, |I. S., J. Exp. Med.
( 1978) 148, 313323) or R210 (Galfre, G et al., Nature (1979) 277,
| 31-133). Cell fusion of the i nmunocyte to the nyeloma cell is basically

performed in accordance with a known nmethod such as the nethod of MIstein
et al. (Kohler, G and MIstein, C., Methods Enzynol. ( 198 i ) 73, 3-46)
may be preferably used. More specifically, the cell fusion is perforned,
for exanple, in a .. 21 March 2003 10 conventional nutrient culture
mediumin the presence of a cell fusion pronoter. The cell fusion pronoter
may be pol yet hyl ene gl ycol (PEG or a Sendai virus (hemaggl utinating virus
of Japan; HVJ). If desired, for the purpose of inproving the fusion
efficiency, an additive such as dinethyl sulfoxide may al so be

i ncorporated. The ratio between the i munocytes and the nyel oma cells for
the cell fusion



may be any one. For exanple, the i munocytes are used in the anount 1-10
rimes |arger than the nyelona cells. The culture nmediumused for the cell
fusion is, for exanple, RPM 1640 nedi um or MEM nedi um suitable for the
grow h of the nyeloma cell line, or other medi um conventi onal ly used for
the culture of such cells. If desired, a serum suppl enent 218aeh 03 er al
calf serum (FCS), may be added to the @ulture nmedium The cell fusion is
performed by well mxing the i munocytes and the nyel oma cells of given

er ont - PRBeh #eBb KebR B kTP ReSor i iRt e el wTREGIB 0370
ther ot oyiupldotd B ARTERRNEA AT §&&Q°ﬁ%ﬂyg B R817 X1 N the

resul t ant ution i vVing | on ce Subsequent |y,

an appropri atgpé pbtypesua@sdmumhlase afldgGoh thdrbm @t uaeuéel ﬂébl&@meﬂf‘d
centrifuged to remdve the supernatant. This procedure is repeated several

tines taddidoR\oe ihdeeti6R) of dtUsShonRrammbeicidresidi® ds loagtalaheptsn bxKigai r abl e
for the growth of the hybridomas. The obtai ned hybri éomas can be sel ected
by cul t eqdvalegt PTHaP anmeenisticrakividdse athivie areeslso Bncaupissad in the PTHrP
hypoxant hi ne- am nopteri n-thym di ne (HAT) nmedium The culture of the

hybr i doaxtagomistsiOF the gresent mvestibnr ned for the tine of period enough to
cause to death of the cells other than the desired hybridomas (i.e., cells
that fail to Preferpblyishmthepafenticagpnr fir ypprcalecmisasisis awoeding to the
Subsequently, a conventional limting dilution method is performed to
screen BISSCHOIR¥CRIGhean ﬁ@rﬁwrtha@ﬂl&sumﬂavelarmdébeftét FWQ’W@%&!M

e AT ot B0 B A ot R o
TH P i i
bt A0 il @S%Afecéie@ﬁa&@ﬁfﬁsv%ﬁébﬁbﬁeéﬂ%? o
&[ Q%Pé’*@& 1@991%'?%;@&?@%%%“@ BLAiGa bt Qgem-si#iﬁ%y&%ig@ﬁg&% of®' Y-

human agal nst e prepare

anti genydynd (IRBAUGMYC af AR ERY ugehaafs tﬂé‘?hérgﬁelﬁfbtdée‘ﬁt bﬁa?ermgémnoémmﬁ human

anti body genes 'to giveé an anti-PTH P anti body- produci ng cel

I mor t afsi ghleNghich & afi Aletfoasé mbScdrP&téwgaanaémbmdyev@aBy hemgrdxsiwcmd,ré pPmM t he
immortalized cell (International Publication Nos. WO 94| 25585, WO 93/12227,
WO 92/ 0&nliboraradiz@@h® 4bi2éed serubh ealehinm dévl {theasdridooety sqruadeal cingn Fepel:i dona
prepared as above can be subcultured in a conventional culture medi um and
st ored Uhdeng/dLarildwer) endgsmedserthe counetedispmmicalpgundevel fgr 2 mgédiplooduct i on
of a nonocl onal antibody fromthe hybridoma, there may be enpl oyed a net hod
i nvol vi wgres OYighip 24 heprs herefsrablyawithin ¢ hautse mesn pecfgrably ¥iddndiursnal

nmet hod ol l.ectji ng .the nonoclonal. antib m t he cul ture supernatant,
or a ne%nFﬁféﬁF ﬁGBﬁl%SHS“Pﬁ,Oéé‘H P he Brﬂrafgﬁé’l 8‘5 ar%&ﬁﬁﬁ"f“ E‘@Hﬁé‘t“l le w t h
t he hybr,i and col | ect

do
o 1 TR M6t et BT sOu AR 1t MSeT BT R 1idF O o B Rel el & or
d
P e ) Werkfie BRlLLOMsHlih RalticH] 1BUIS YecitllsePo} Dnbi! & milfd Ofifloacdd,
ant i bOdOhth@hit%f@lreeﬁ%@drdnﬂié?ﬂahbﬁ%f tﬁ‘e EE&R@?'MH&I&&’(P?{)JYEH}P&J&&P?&UEP“ body

may al so be used, which can be produced by cloning an anti body gene from
the hybédlaaﬂﬂevbnto%f akindars, peeRAULIPIHAYICMBIE PfeTerabii s ldabs et Emosd |
i ntroduci ng the vector into a host, and produci ng the anti body fromthe
host acgrefetably 7 days, GOUB idfeabhy lgeiagﬁ aftet ermoadihinddtiniont eclheiageet. (see, for
exanpl e, Vandamme, A. M et al., Eur. J. Biochem ( 1990) 192, 767-775) ,.]
More speci fi CBid Yoornderodl saraodéatgiumeleivelil & €3¢l heeginorandfe @icwated- PTH P 21
March 2003 12 antibody is isolated fromthe anti-PTHrP anti body- produci ng
hybri dowegording to sihen obothedplliowengirurtingy dspepdingomntbd sbyum alipamindgvel: t ot al
RNA by any known net hod, such as guanidiumultracentrifugati on nethod
( Chi rgvxﬁlh Sgrumyalpymgyy lcveBPBEf’rY\écmt 1 ¢ &db79) 18, 5294-5299) and AGPC net hod
(Chontzynski, P. et al., Ana r‘?FI ochem (1987) 162, 156-159), and then
produci ng t heCHEEiP sH Ry ‘“F‘rl'b" tHY6t al RNA usi ng MRNA Purification Kit
(Pharmaci a) of, the like. terna nRNAt I pr epar ed

Lle ulreéllgﬁumcafa\l el u?mﬁ/?ﬂgg‘tvon ?Entm?bﬁ lv éﬁc}?ﬁ]

directly using
(2) Serum albumin level of 4 g/dL or higher:



Next, cDNA for the antibody V-region is synthesized fromthe nRNA with a
reverse transcriptase. The synthesis of the cDNA is perforned using AW
Reverse Transcriptase First-strand cDNA Synthesis Kit (Sei kagaku
Corporation) or the like. The cDNA may al so be synthesized or anplified by
5' - RACE nethod (Frohman, M A. et al.,,Proc. Natl. Acad. SelMayhX003988) 85,
8998-9002; Belyavsky, A et al., Nucleic Acids Res. (1989) 17, 2919-2932)
using 5 -Anmpli FINDER RACE Kit (C onetech) in conbination with a PCR

met hod, or t gerrédidderud BIN¥AAf leag@gaLf interest is isolated and purified
fromthe resultant PCR product and then ligated to a vector DNA to give a
recombi nant vector. The reconbiMamnired/esinO¢aldian ienélr(mgdted i nto a host such
as E. coli, and a colony containing a desired reconbi nant vector is

sel ected. The nucl eoti de sequence of the DNA of interest in the reconbi nant
vector is confirmed by, for exanple, dideoxynucleotide chain termnation
met hod BESTtM OIRE EOR 6ARB YING @t THEHNVENTIONyY V-region is obtained, the
DNA is integrated into an expression vector containing DNA encoding the
anti body con¥lesginbeloy, thegpissentigyention wilb ho desyibedsingparegatail PTH P ant i body

e ol 5 L NP G 00 TN B el SN, o
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March 2003 i i f i di
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co-transtorne he resul tant “reconbi nant ‘expressi on vector:
Al t er ngtabXfd s PAGHTA B a8i05 AcHi G pbin NiRi4228089PNA ®BR Adithd akdddyi N of the
anti body may be integrated together into a single expression vector, and

then adiseRdsed&h khd prebemniadaniond(#aBtS7-1 8- Irasitodgnt TRE antibaBNmagterL£SSi on
vector (WD 94/1 1523). In the production of the reconbi nant anti body,

besi depolycbomab oype; benisi profatatlysif acmbhaclonalttypasgeni ¢ ani mal may al so be
used as a host. For exanple, the antibody gene is inserted into a
predeterm ned site of a gene encoding a protein which is inherently
produced in the milk of an animal (e.g., goat ~-casein), thereby producing
a fusi dn a@HePTHIHRAEPOdent contai ni ng the antibody gene-introduced
fusion gene |s inj. into an enbryo of a goat,.and the enbryo is then

i ntroduced i llll‘ﬁ?) aﬁhﬁﬁ{g&ea’&&ﬁd@' “lsﬁgt%? X%P@Sa'btgfwm’hﬁ‘ay & aéﬁ%?‘if/’oast her ei n
can begr t. | o (N ' .i at in the
mlk f &ﬁ%shlé%? '?ggg%gtnﬁg@%%%?aep Bgr‘:?%%?ggﬁﬁgcf" ch?ngég ﬁglﬁoar%s?ﬁg{egu‘?%%se of

i ncreas u . | bRé 1 LaQpriate
nor mone e B e A RO RS ARG dr gl FoRRpaRl 2,
Bi o/ Tegbi@gadhon 1994) 12, 699-702). 4. Mdified antibody In the present
invention, for the purpose of reducing the heterogenisity against a human
body or the Th&antiRTHME adtitwid3ldsgd indid pedeitciaoaitioracdn bBapidandyd byy be
used, such as a chineric anti body and a hunani zed anti body. These nodified
ant i bokin@gn method in the form of a polyclonal or monoclonal antibody. Preferably, the

anti-PTHrP antibody is a monoclonal antibody derived from a mammal. The
monoclonal antibody from a mammal includes those produced from a hybridoma and
those produced by a genetic engineering technique from a host which is transformed
with a recombinant expression vector carrying a gene for the antibody. The
antibody used in the present invention is one that can bind to PTHrP to inhibit the
binding of the PTHrP to a PTH/PTHrP receptor, thus blocking the signal transduction
of the PTHrP and consequently inhibiting the biological activity of PTHrP.

A specific example of the antibody is #23-57-137-1 antibody which can be



can be prepared by any known nmethod. A chineric antibody usable in the
present invention can be prepared by ligating the DNA encodi ng the anti body
V-regi on prepared as nentioned above to DNA encodi ng a human anti body
C-region, integrating the ligation product into an 14 21 March 2003
expressi on vector, and introducing the resultant reconbi nZAtMEBZSS| on
vector into a host, thereby producing $he chimeric anti body. . A humani zed
antibody is also referred to as "reshaped human anti body"”, in which the

ﬁgﬁnﬁntle?gdg&&ym%aﬁg abRd ds& _tsggﬁ?s_) of an anti body of a nonhuman

., a nous are grafte ose of a human antibody. The

general genetige hgmmha%idmz@-gﬁq@qtphspﬁca{ ?’&'i'%\aﬁ@d 8460 %mmezed
antibody is also known (EP 125023; WO 96/02576). Speci fi caf y, -a DNA
sequencRybridoriid ¥2B-STOUSE 1 2Rhil ePYsitddRtnd¥r hé téimsest thd BYAEPe st TRERY K
regions (FRs) is designed, and synthesized by a PCR nethod using several

ol i gonugligasti 1559996 apthie'NationdliIakeisies 6f BessciiRd and Haven-t&hinolsgyQver | appi ng
to the termnal regions of the CDRs and the FRs. The resultant is

| i gat edAgend3NAf Brimentiah$cidnee andelfechndliogyyapanr (@ed,diigasiidl -chemkj gat i on
product is integrated into an expression vector. The resultant reconbi nant
expr essTsukubacsthas Ibagakii ntapedlivederithe aceeshimat Not RBRYbBPpSGuci ng t he

humani zed anti body (EP 239044, WD 96/02576). The FRs |igated through the
CDRs are selected so that the CDRs can forma satisfactory antigen binding
site. If necessary, an anino acids) in the FRs of the antibody V-region may
be 'r epl &cetndBodyrRroqucinghylridgma he reshaped hunman antibody can form an

i at ti bi ndi it Sat .wet al., Ca R 993) 53,
351 556) - TheA PG SRR -PRPIHERPE habriAia e BaSARLY BEAOMEPID Ay
h ' - i gh; oY) A 4 for the.H chain, d
e SO RS, e FURORE Ot B B R B B oL o
the DurpRseilee Wikl 2¥bRGer¥haP IiBiunidatiol mbdBa2 M ThBILN Bine FRRHILBH L "
stabl e production of the antibody. e chineric antipbody Is conposed of
V-Tegi oftg f§dd meﬂléwrpamnﬂemdwaréoﬂamna@_@%uhﬁﬁxn%&h&,rﬁg' [g]gﬁo&ieﬁalved

froma human anti body. The huneni zed .: antibody is conpose

der i vedardtibodyapro@icing Gells ApeTb@Ete mddl frbpdthe Fuskd-E¥1s by2d chivdltioa@03 15 and
C-regions derived froma human anti body. The hunmani zed anti body is

especi alcrgenisgindthaxs an active ingredient for the therapeutic agent of the
present invention, because the antigenicity of the antibody agai nst a human
body is reduddare spespieeilly, the rmmptiongl antizodysprodiugiang cehlt ¢anchyprepared n t he
present invention is humani zed #23-57-137-1 anti body; in which the CDRs are
deri ved®stiol@¥fousederi ved #23-57-137-1 antibody; and the L-chain is

o on human. arfirsomymas TabEe s R Bas Acensicizing duieeg o pepdicins 5 o

I | -.103 . F [ ived. fromh ti bod
soa7og. thRaRHbaRE i Bepatéd B) Bfestink Tt PRHo Bl JUIRACEN POV
FRs deri. i DB, M et al.,
Eur_. \? rd‘gﬁ%‘%}%mwgfggﬁgwﬁ'g%ﬁ?% i ch dg'porl;lﬁegﬁlagl}&?%oetﬁlaem n_oeac?d
resi dues%qh@née%cEBﬁng &ermjlﬁf%_(in%f&ﬁﬁo EH? khﬁﬁhaéi%geégmd&? aadital body can

exhi bit an antigen-Dbinding activity.
suitable host cell is transformed with the expression vector. The PTHrP protein is

then isolated and purified from the transformed host cell or from a culture
supernatant of the transformed host cell by any known method.
Then, the purified PTHrIP protein is used as a sensitizing antigen.
Alternatively, a 34-amino acid peptide (SEQ ID NO: 75) of the N-terminal region of
the PTHrP may be used as a sensitizing antigen, which can be chemically synthesized.
The mammal to be immunized with the sensitizing antigen is not particularly “

limited. However, the mammal is preferably selected taking into consideration of



The E. coli strains containing the plasm ds having DNA encodi ng the Hchain
and the L-chain of the humani zed #23-57-137-1 anti body, respectively, are
desi gnat ed Escherichia coli JM 109 (hMBC 1 HcDNA/ pUC 19) (for H chain) and
Escherichia coli JMI109 (hMBC 1 Lga/pUC 19) (for L-chain), respectively.
These strains have been deposited undgfr the terns of the Blidgses200Breaty on
August 15, 1996 at the National Institute of Bioscience and

Human-t echnol ogy, Agency of Industrial Science and Technol ogy, Japan (1-3,
H gashéorhpaitsiiiey withitke paréiicellluad #éd celD AR, . GaMREIY erafenesegon No. FERM
BP-5629 for Escherichia coli JM 109 (hMBC | HCDNA/ pUC 19), and under the
accessmounsd\aat, haistdsPob fadibif. o mbakéyemagbeaused) i JM 109 (hMBC | Lga/ pUC 19).
5. Antibody variants The anti body used in the present invention may be any
fragment t heTloimmunezanodidfitke namodalcyitbfthe sensitiziggantigemsah bag as it can
bind to PTHP and inhibit the ..: activity of the PTH P. For exanple, the

f r agmeperf@imednia asgordandy Widcanykaowamethod.dopgxavaplehbp dagcHaghd 2, Fv, or a
single chain Fv (scFv) conposed of a Hchain Fv fragment or a Lchain Fv

f r agmesansitizing antigrieloh manHpeigrapedenealby ar spbougancogplyei fYert |y, such

anti body fragnments can. be produced,. | eavi ng the antibqQdy with an enzyne
(e.g.,S Hf'ﬁ 5> nRYIZIRg Antipg 'acﬂi%(f ggmusa?n%we PRI ng a gene
encodi hg..t h ti fragment and inserting the ge into _an. expression
vect or Dettere salin (R OF BT loa PRl stRERishiitnathe E50fant SheheRiian By “Trt o
sui t ab, e Sl L ho ee, for
cxcarpl e st an bpStepR SERPERO SIuB C Ap s bbEIIRIER"E. (O
& Hor wj §: . t P I/ - adem ¢

pr ogs. Wi fbive ARG SLRITRLARA &3 Her 10 Pmathbl K PerafeH L)

178, 44tGnfk?Pals D¢AABM1CAAYsSSIn thé fmmubPABh, the-sendVBizp0sntigenERgy BRI Oy
(1989) 121, 652-663; Rousseaux, J. et al., Methods in Enzynol ogy (1989)
121, 6fitache@to arditbleGtardfRer.E. et al ., TIBTECH (1991) 9, 132-137). A scFv
can be produced by ligating the Hchain V-region to the L-chain V region

t hrough a | i After thepnrheniaitign,ahpepiundantibodydevélHashocked). Wheethal ., Proc.
Nat|. Aead. Sci. USA ( 1988) 85, 5879-5883). The Hchain V-region and the
L- chai servmengitibndy hevehas serirmed taxgacle thedssied davelnimonaogytes ke ant i bodi es
described herein. The peptide |inker which binds the V-regions nmay be any
si ngl eisehgdfrpmthe Jaammagt apd shem wbjggted o qadl oy odipgetesdhlgues. The DNA
encoding the scFv can be prepared by first anplifying the DNA encoding the
Hchaiwg‘m‘?(é“d'it%f'f’% e‘f‘hﬁcl%NA encodi ng the L-chain V-region of the antibody

separately ing a fr nt e .ng,the.entire regiaon of e.H chain
or & port) ontieeiEny ¥ i RE M QP RRIOR O o ST uRBRERR Y b B ncadi ng
the engj =Tof € ki i deriPa | ?&qﬁ ot VB dides t he
V-regP&loirltﬁzls‘é ﬂg*rlrlg‘ 3?%5} %n%k‘a'r%!nﬁhe?c%gi rétslpﬁaﬂtoggg |_ne&t9 e ??rlrﬁygalﬂigngé of the
DNA f rig@iemnly knodacdlNgRe, Al kdryd xagh 18P D3 @3 AQHI 6538) tnermifRbl. ¢e919)nker
using a DNA fragnent encoding the peptide linker as a tenplate and a prinmer
pai r ~t g, 18e81 1580}, E3 63 AEsRAl (€ntdenoTopios ilDMAcfobagingp tand dnivddolbfe t er m nal
ends of the peptide linker are ligated to the Hchain V-region and the

L- chai (19V8) 81, bfl), N&dp@ialileg!G..and Mls@in,Mb.cfur200Bnmaeel. t(h76)NA drleodi ng t he
scFv is prepared, an expression vector carrying the DNA and a host

t r ansfokreMRG-1h (Masgebien, & ot ale&ledl (1940) BeAPBY-&pa), & 249 (SvHyant Monal

nmet hods. The scFv can be Zor oduced fromthe transformed host in any
converttidbnNatygst(A348) 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) or R210 (Galfre, G. et al., Nature (1979) 277, 131-133).

Cell fusion of the immunocyte to the myeloma cell is basically performed in
accordance with a known method such as the method of Milstein et al. (Kohler, G.
and Milstein, C., Methods Enzymol. (1981) 73, 3-46) may be preferably used.

More specifically, the cell fusion is performed, for example, in a



The anti body fragnents used in the present invention may be produced by
preparing genes for the fragnents and expressing the genes in suitable
hosts as descri bed above. These anti body fragnments are al so enconpassed in
the "anti body" of the present invention. As a nodified formof the

above- nenti oned anti bodies, for exanple, an anti PTH P an2i Madh 2083j ugat ed
to any mol ecule (e.g., polyethylene gll9col) may al so be used. Such a

nodi fied antibody is al so enconpassed in the "anti body"” of the present

i nventi if.led ' . es . '

rodi 11 careAasuTafi b A aeh e G3h; BesBAAPAl EE MY DT oibter,  The
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Expressi on an roducti on of r nti1 bo r nodified anti body The

ant i bo%eﬂﬁﬁﬁhﬁﬂﬁﬁhg%ﬁ@fbmpﬂﬁ,gﬁwpedﬁ@é&\f@d,%ﬁ tREpEpRESSE RApRAGn LT ai ned
by known nethods. For the expression in a mammalian cell, a conventi onal
usef ul (peda¥IbR effitiefc Anin v eich APdidtetRyIRiRfoSede AAY alsdBd Y(A) si gnal

(l ocated downstreamto the 3' end of the antibody-gene) are operably

| i nked.inEotpoextadpl e, as the useful pronoter/enhancer system a human
cytonegal ovirus i medi ate early pronoter/enhancer system may be used. O her
pr onot er / enhdflrenativystwren toimmuaogites andtsangeomacetl isrfonthe calk fisige. g. |
retrovirusé pol yoma virus, adenovirus and siman virus 40 (Sv40)) and those
der i vednay bemansoral | Ker esample; sheyimmypagicrasitsgdiinnhe apoont 1-18 YweEF 1 a)),
may al so be used for the exgression of the_antibody in the present

i nvent ilarger ymthaympelgmangsallsy / dhigaidwre Bedivmused farthe ceHdugionds 505r essi on
b f il th hod..of Ml | ] t al. 1979
57y S B Fmaldr M3 e MER RS bl o 8rReh RIBE om | s used

t he gene

' formed readily by th d hi
al - (RSO Bt R TR RS, B8R BBy folTufERIGE, s RO

conventy e i ey S i ti body
o 1 nt of QBfeedi eem M BPRE R Sl Bk RREARRAR (o) REL B RO URE ey
lacZ priiRcEmediu@r aB pronoter may be used. Wien lacZ pronoter is used, the
gene expression nay be perforned by the nethod of Ward et al. (Nature

(1098) 341, Set &AbfusinSBetformkdBR) wéll ndiddr Bé3dimundiiyt& adashear aB

pronoter is used, the gene expression nmay be perforned by the nethod of
Bet t er myelaima deBatdfggivat ambunts3aitka celtfre3REJiury AddihgAEGB4B)tionfel f, r espect
to the signal sequence for secretion of the antibody, when the antibody of
i nt er egnearsmphecgiatedeight: mboye t0RQ-6800)(vehiple hapbesmprevepubiewafmedhéo E. col i,
pel B signal sequence (Lei, S. P. et ai., J. Bacteriol. (1987) 169, 4379)
may be abouH3 ﬁ%ethamtp pougily kr e sppepntiption o S0pe0 % {Md ¥ hiaad Shew mixingi the | at ed

A o R S S L
d [ bovi il ' P | ik . d. | d
Tl A R e

! ¢ 1 nt i
i nogyERLEat bt ZOE plodtdRf; RASUECAREEE RS0 PO TRER! ene,
an E  anbion #0hassungiie ROSLIALEARBIL KrmeRoaaPof FROpBdosRe and a

di hydrof ol at'e reductase (dhfr) gene. For the production of the anti body

used in the [RSEHthined\h§BEIdoMas 3BY beXBleeted NcHYiIvhan inelcodiagictakar yoti c
and prokaryotic cell systems may be used. The eukaryotic cell includes

est abl issleedive @hddiliinpesctois hypoxahehif&aminoprarinehgmidine ¢HAT) medidm.and fungi,
yeast). The prokaryotic cell includes bacterial cells such as E. col

cel | s. The dwtuse of cheabylariddrass inhd Adhiniethimaly isupea formred: foe the 6semf paricgnt i on be
expressed in a mammalian cell, such as a CHO, COS, nyel ona, BHK, Vero and

HelLa ceinpugh to cause to death of the cells other than the desired hybridomas (i.e., cells
that fail to fuse), usually for several days to several weeks. Subsequently, a
conventional limiting dilution method is performed to screen and mono-clone the

hybridomas that are secreting the desired antibody. -

Alternatively, a human antibody having a binding activity against the PTHrP



19 21 March 2003 Next, the transforned host cell is cultured in vitro or in
vivo to produce the antibody of interest. The cultivation of the host cell
may be perforned by any known method. The culture medi umusable in the
present invention nay be DMEM MEM RPM 1640 or | MDM nedium The culture
medi um may contain a serum suppl enenty; such as fetal calf 2dvarah 26T5). 7.

| sol ation and purification of antibody The anti body expressed and produced
as descri bed above may be isolated fromthe cells or the host ani mal body
and pumdy be ptepaosd bypsensityzing lachunsal Bmphocgredw jth HTH®aii wanrophind Heepant i body
used in the present invention may be perfornmed on an affinity colum.
Exanpl egbjsctiag thosaisitizkddympimcytedd wdd fiyiperto B hurGRCEcaval Byplanosdl F. F.
(Pharmacia). O her methods conventionally used for the isolation and
purifi capatn o@fln&mtaatqmdyamswa@nwu scafipadNot h9878e nelteradtivel ynot
particularly limted. For exanple, various chromatographs using colums

i ncl udiarfymdeaniRAMy- FEaMSt TG Panay hPWR?é?‘hPM injecting 3'11%63 as gntandkgent r at i on,

| dd d nbi |
and puf gﬁﬁqﬁge%ﬁ'ﬂﬁzféa@aﬁ% G AaUfe TBbaR égﬁer&hlﬁri%'aﬁﬁé? ”gés?ﬁféﬁf) .
Har | Ha b t i nat i
of 1 ho 8% 1 Fetr R e Puiboa i aRngR R R PRl sirBRe RS AneT B i mat mg
tivi ' ' L Col d
Spr i no A Ry Eap be RORi A dm VR MBmorkale e BN SO ST, O3 T gand
" ecept @lupfibRtidif Nos W(F04plsses| WE9BA0RNY A 59N 8 Rha WBKH/0B60H81, 690) of

the antibody used in the present invention may bé performed by any known
met hods. As tin@ m&ddi9shd ahtibb@y- gﬁ‘é&fcmg"' d}ﬁmlﬂi pidparddd SRveRlaideng
activity of the anti PTHrP ant’i body used in the present invention, there
may be seb@llaited in h @onexaigiak cullblie Sfedienzari®scbisakalier murmﬁ@fdgeﬂtfoaas ay),
El A (enzyne i mmunoassay), RIA 20 21 March 2003 (radi oi nmunoassay) or

f | uor edeentimenifi geochd. t echni que. For exanpl e, when enzyne i nmmunoassay i S
enpl oyed, a sanple solution containing the anti-PTH P anti body (e.g., a
cul ture supeFanthmprodiction pf Pmrmclma? poidhyody Grducthediybeidoga, drere ey

anti PTHP anti body per se in a purified forn), is added to a plate on which
PTHr P bg-employad f)mﬁl%mvyl‘ee}afewvaﬂﬂgébé hybridomadn Be%grdma&feweth aith an

kal t f h d t h | at Th
ol 2t o oy lisiasal i taibREeABng e barpsictal srihdil Ermyfe cobole - o |
Phe tsL?ué‘%ﬁ%taﬁﬂ°<ffﬁ2f%ﬁh°9§ﬁlvos il bR uhBrgBed e a%*‘*’*ff*ﬁ@%ﬂ%l%ﬁ blgg"ee
activi Wit tp{h t .tn{apl% Bil'dBma 19?h@ﬁ¥a&r¥ﬁ1£lybcﬁﬁ &I{H‘:"C(ﬁgg‘i dlﬂg?ﬂe used in

t he present i vent i on, neutr |IZI ng activity of ant1

ant i - PhkbRdémbifRad Xhe hei@SloRiid PathmA: RYWBEmECeaHa i9isa it oA and
pharmaceutical preparations The therapeutic agent of the present invention

can bepusRaidothet dngidodp Mittohighnmiritg) ahilonhofatfey pestied tesuiably f&i S
associated wth malignant tunor. An effective single dose may be sel ected
wi t hi nptdticimgte dntibod@ i0@datge aip@00. ngy per kg of body wei ght.
Alternatively, the dose to a patient nay be selected within the range from
0.01 to 100,000 ng/ body, preferably 0.1 to 10,000 ng/body, nore preferably
0.5 to_1,000 ng/body, still nore preferably 1 to 100 ny/body. However, the
dose of- t R&ce F%ﬂéat“iﬂé"d&’gent conprising the anti-PTH P anti body of t he

present inveption is not particularly limted to the abq e menthned
ranges n the present invention, a recombinant-type monoclonal antibody may als

be used, which can be produced by cloning an antibody gene from the hybridoma,
integrating the antibody gene into a suitable vector, introducing the vector into a host,
and producing the antibody from the host according to a conventional genetic
recombination technique (see, for example, Vandamme, A. M. et al., Eur. J. Biochem.
(1990) 192, 767-775)

More specifically, mRNA encoding variable (V) region of an anti-PTHrP



The therapeutic agent may be adm nistered to a patient at any stage,

i ncludi ng before or after the devel opnent of the hypercalcemc crisis
associated with nmalignant tunmor. Alternatively, the therapeutic agent may
be admi nistered at a stage where the devel opnment of weight loss is
predicted in the patient. The therapeutic agent conpri si n@1tMeecra2203- PTHr P
anti body as an active ingredient of the present invention may be fornul ated
by any conventional nethod (Rem ngton's Pharnaceutical Science, | atest
edition, Mark Publishing Conpany 21 21 March 2003 Easton, USA). The

f or mul attthpdyds isqlateddrom he andP THiE: aithadyreeeduging ybsidomae cEhsiers and

dditi h ' d addi.ti ' ,
Shia'r %Z%?lata%?q?&%&@%ﬁi%ﬁi b g ?lémig&?v@%pgélﬁééﬁ%b&%ﬁ Y v“’f‘&?ﬁ{qwgu cohol
Col ! ul otbetl pOLEER GG Rt Re B Rt RERARE T W8I dextran,
sodi um gy ROXY, 79@?1%[ 59943868y fhd ReIPY baﬁ‘ﬁ# {‘&t?osrgc%y%tsﬁ', p. ?'a{ ul ose,
gum arabic; polyetny

xant hane gum casein;’ agar, ene gl'ycol, “drgr'ycerin,
| yceri K N Wi St . , earic

SoY " | AnaP ARS8 P 867, (RSPS9 Sy BRNAoUDeing FRUM el RNOA 1

sur f act ﬂl@tt&a@m@&ﬁx@m&n@&l R F’%’iﬂ&ﬁﬁuﬁ 'IG@kPl?ﬂﬁigEia\}%‘i ﬂrlr%) fkthe Aﬂfe@ﬁ&ﬁ\_ﬁaﬂr use,

the additive is properly selected fromthe above nenbers either singly or
i n conmbiheahRNA fRpands be pﬁﬂpaiélﬁdﬁ&ﬁb}g@siﬁg)Q‘Gi&lﬁ‘;\:}ﬁ)ﬁﬂﬂNAthriﬂ@&tiM Kiit ed
thereto. For exanple, an injection may be used ich is prepared by

di ssol v{Phgrimheiapnt i - PTHrP antibody in a purified forminto a solvent (e.g.
physi ol ogi cal saline, a buffer, a grape sugar solution) and then further

addi ng an adshextt cDNA fenvtbatantiodydhtegien is synTtheséred3bpmTihveanR N withge!l at i n,
human serum al bum n) thereto. The therapeutic agent of the present

i nvent i BNersgyiramsenptase.i nThe spnthesis of the ¢RNA isrpesfarmed;using OMY Rgnesse i s

di ssol ved before use. For the preparation of the freeze-dried dosage form
an exci Pr@striRassmFist-strand e N4y Syibesip Kig(Seikagakuorpoptipg s shafkeand a
sugar be_incorporai ed. BRI.EF, DESCR.PTI W N 9., 1 1is

o soni cEbe PONATRATRbE Fyndgsivst pLpERlified By ERACE e Ephdan VEA: at i on
of bl ood .i,omy | £l | rd [ ny i y on

hyper ca%caé'mipégcg%@?s&%a@ gg?\e?éeé (\%{)%% érﬁydlqgggéﬁyzf llf ﬁ&q‘}gh? ’g).:\' gtoaiq's’ a graphi cal

I Tust rﬁg%l@{b REids st bﬁ{%@gqb}t, h§18058%) us(ih% st QLB HINDER Y(¢Rien of body

wei ght) of a nurine anti-PTH P antibody on hypercalcemc crisis associated
Wi t h neddignéBth)tinBdmbinatidn #3thMAPCR RB@3dFbBthedikes a graphical illustration

of the therapeutic effect (in terns of the variation of blood ionized
cal ci um | evel A DN Adrdgimenti ofddteacyt iis RoHtEH and ipheidigddrom the resultant PCR
product and then ligated to a vector DNA to give a recombinant vector. The
recombinant vector is introduced into a host such as E. coli, and a colony containing
a desired recombinant vector is selected. The nucleotide sequence of the DNA of
interest in the recombinant vector is confirmed by, for example, dideoxynucleotide
chain termination method.
Once DNA encoding the anti-PTHrP antibody V-region is obtained, the DNA is
integrated into an expression vector containing DNA encoding ;hc antibody constant
(C) region.
For the production of the anti-PTHrP antibody used in the present inveation,
the antibody gene is integrated into an expression vector so that the antibody gene

can be expressed under the control of expression control regions (e.g., enhancer, ~

promoter). A host cell is transformed with the expression vector to express the



hypercal cem c crisis associated wth malignant tunor. Fig. 4 is a graphical
illustration of the therapeutic effect (in terns of the variation of body
wei ght) of a humani zed anti-PTH P anti body on hypercal cemc crisis
associated with malignant tunor. Fig. 5 is a graphical illustration of the
therapeutic effect (in terms of the variation of blood i ol Macita0®3 um

| evel ) of a humani zed anti-PTH P ant ilbody on hypercalcemc crisis
associated with nmalignant tunmor. Fig. 6 is a graphical illustration of the
t her apamtibedgffect (in terns of the variation of body weight) of a

humani zed anti-PTH P anti body on hypercal cemc crisis associated with

mal i gnant t ubmthe E&pAMBIdISo Hheaintibel p\gené HENPr ersding hemyt (Hynchain hnde
described in greater detail with reference to the foll owi ng Reference
Exanpl &NAracediagpight (Livbhaih ofibe hutibesty iney boristegoasdd amtol sepatatag t he

techni cal scope of the invention. [EXANPLE 1 ] Pharmacol ogi cal test on
nodel &KPIessioniveptons paddher ahost eqll & eo-randormed withi thie rastltantant t unor

Usi ng a hypercal cem a_ nodel animal (a,human tunor-transpl anted nude nouse),

a muri FEOTRHBRItEFRICSINN Y5t sand lisrmatieaty Zath BN qrsadingdliahgingnd ot h
[ THr P ' for, t th ti ffect | h | '
oor i < DA ChsadiRe daEhan et the ttingdemay e ahe ey el e dficah S

' ' - ' b f | i h, Tokyo'
Poren Exkizanoar st vaRLieD T St AR BeR SA e PR HPE O RRRE chased
fromt Qﬁ%rggﬁhégleﬁg‘ogzwg ] lfs%)_Experi mental Aninmal s] were used. It has been

known that nu
In the production of the recombinant antibody, besides the above-mentioned

host cells, a transgenic animal may also be used as a host. For example, the
antibody gene is inserted into a predetermined site of a gene encoding a protein
which is inherently produced in the milk of an animal (e.g., goat -casein), thereby
producing a fusion gene. A DNA fragment containing the antibody gene-introduced
fusion gene is injected into an embryo of a goat, and the embryo is then introduced
into a female goat. The female goat having the embryo therein can bear a transgenic
goat. The antibody of interest is secreted in the milk from the transgenic goat or a
progeny thereof. For the purpose of increasing the amount of the antibody-
containing milk, an appropriate hormone may be administered to the transgenic goat

(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702).

4. Modified antibody

In the present invention, for the purpose of reducing the heterogenisity against
a human body or the like, an artificially modified recombinant antibody may be used,
such as a chimeric antibody and a humanized antibody. These modified antibodies
can be prepared by any known method.

A chimeric antibody usable in the present invention can be prepared by
ligating the DNA encoding the antibody V-region prepared as mentioned above to

DNA encoding a human antibody C-region, integrating the ligation product into an



23 21 March 2003 rats transplanted with such human tunor strains exhibit a
rapid i ncrease in blood calciumlevel as increasing the tunor volune and,
as a result, develop so-called "hypercalcemc crisis" including as rapid
wei ght | oss and worseni ng of general condition which in sone cases results
in death. In this test, anelioration of such conditions bylMach2{0Bne
nonocl onal anti body and t he humani zedl4onocl onal anti body was eval uated by
det erm ni ng body wei ght and bl ood calciun1level as neasures. Passage and

t tr. d f del | P
o ogte 5%ﬁma¥ﬁt%r 2l TRlrodtdif PR AR E R b D PR aen VLl afte 4

/ CLEA J I F th
oval uathosh ThFtels R e LSS, T 0% L oekaonld mal & BALB cnul nu
d I I d
EGAL N it TR R

or use in Por the

eval uat @¢$§D ide rats
(F344/ N%@I@PEEC %ﬁ adgﬁb‘:@étc‘qﬁllnﬁ%e pur chase gy ﬁkacgﬁrm zed for 1 week
to gi vqm@nawﬁllaﬁﬁm (m%ea bulBare PIRIER 0 Blos8 Df aGfundiParifidy. Wieh wer e
provi ded for use in the evaluation. The hypercal cem a nodel animals were

pr epar g@nand gdhutic estontina@sw prstediet foe ptadioing nechnminatized Betipapsaged
tumor was renoved, and then finely cut into 3mm cube of blocks. The
resultaﬂﬂykmmmn(EPd@EQZ&p“H)96ﬁmﬁﬂéheously transpl anted into each of the
animals at the lateral region at one piece per animal. Wen it was
corfirmed t tpecifirallyyad?Nhclegrendseoaneich uhdusei amtibbyy CDRearnligatte bl ood
ionized calciumlevel is increased in each of the animals, the animals were
di vi dedhrongd fepmewerk ecgions (R ig G%gn%laaﬁéynthemeélbdcﬁd%al Beled| evel s and

the body weights of the animals in the i d groups were averaged,
V\/m ch \Mﬂ'b‘! ﬁvgmldétgm&?leeg!ée%gs pHEeR, bt *‘é‘&f’t?dép haNe FE$IEDS The ni ce

i ch mg“@nmng&aﬁf (e gl e B 23?#%?@«? Bkt T resERnthRs O

2005 s, BN R AR TR S PR B 0
adm ni Si*\&:r&?ﬂﬁd Q?t()ef(\lng)&ﬂ%s%}h%ctm Ooﬁh&?ésﬁltﬂm xle@?ﬁ'\bm WP ex IQH?ORQGCK)I' is

twenty- ours arnmacol ogi cal test for t or one, two,
four angdrbi@s¥dyint®thobQWhéreby 5rdd1@1r¥§16fcfmﬁﬂdxﬂﬂé@ﬁﬁuﬁ(ﬁ@t(mwdﬂﬂ maps) after
the administration of each of the antibodies, the bl ood cal ci um | evel of
each of9eroas7sn mal s was determ ned to eval uate the pharnmacol ogi cal efficacy
of the antibodies. The blood cal ciumlevel was determ ned as a whol e bl ood
i oni zed cal dherfReligated ghramghuhe DR Oaw setamtedse thaothd 6B Rendamefiosmd a t he
orbit (for the mce) or the tail vein (for the rats) using a hematocrit

t ube arsatisfsptoyy agtigpe bindieg site 6&3‘%&9%&9mt41b3w0p4¢1¢(ﬁbﬂyﬂ@rFI%’CPBVKI@CCRNI NG) .

The body wei ght of each ani nal was wei re and 24 hours after the
adni ni @Fl&?%ﬁ’ BRSion &t Fedgeedsertha %ﬁﬁ?g fhft [FBRPSARYMARR FREDQD oy

i 5 (5P DS ARBR TR “ARASh DIOR B KM Hokne e GHBaY RePUASoPhS Bl ant o

equat i c§g ( /2J The exam nation of the therapeutic effect on

hyperca(cem ¢ crisis associated with malignant tunmor was performed in the
fol | owi ng RS- of (REBAIRGR. B0 ithnizEd anfiBdyTHE gpal antibody
(#23-57-137- Ir%él't()F11l Ear nmaco ogllgc&ﬁ Ituest dr t r| ne nonocl onal

ant i bodyibb@9 @Ebg%n, such as Cyl, Cy2, Cy3 or Cy4 for the H-cham, and Cx or CA for
the L-chain. The human antibody C-region may be modified for the purpose of
improving the stability of the antibody or ensuring the stable production of the
antibody.
The chimeric antibody is composed of V-regions derived from a non-human
mammal antibody and C-regions derived from a human antibody. The humanized 5

antibody is composed of CDRs derived from a non-human mammal antibody and FRs



t he anti body which had been dissolved in 0.1 nL of PBS was adm nistered to
the nodel mce of a test group (which had been prepared and divided into

t he groups as nentioned above) once via the tail vein at a dose of 100
pg/ 0.1 nL PBS/ nouse. As a control agent, a calcitonin preparation

(" CALCI TORAN' from Tei koku Hornone Mg Co., Ltd.), which i Mageh 20035t i ng
hypercal cem c crisis-treating agent, was 25 21 March 2003 administered to
the m ce of another test group once via the tail vein at a dose of 100

U kg. AadZ-eegibnolerivBSfronsa hdianiantiboéyl t Thé hemahized etibodpid r ol  gr oup
once via the tail vein at a dose of 0.1 nL/nouse. (See FIGs. 1 and 2) (2)
Phar maespargaltynhsdfebas dmactivermngreddnafor itho ther{fevBC(ageht df thelmeseme ol ogi cal
test on hypercal cemc nodel mce In the pharmacol ogi cal test for the
humani irengien; beehpse theantiganbeity ofvhe andibiody aigeingtia hymandddyperedicedni a
model mice of a test group once via the tail vein at a dose of 30 ~ug/0.1
nL PBS/ nousé spesific exnpls| offhe humagized antibgay ysed tpderpennt in@ntiongai n”

e R i S B b ol
o e = .

Cai 1 VOPVED #ﬁ@?gﬁ ¥R uBofyy o e L Thes 13&@@‘1.13%'%”%@*&%5@&? Iﬂ%g?el%a\é:)?o;i cal
i SEAOBRCiREdTS ERE A hELERaLet el HRLIRR SR Ahihey ASL0Re or o
model (@EN-BNK! BREog! OBt 8 Seatlddy ifmbidl #'93.-&?3,?,92@?&@&1:%5 mg/ 1 m

PBS/ kg a control agent, al citoni n preéparafion I'cItoni from

Asahi  @RE) §&ivedHeat RYm&P antibddy 32575 GIBRPLEYBY; 86 dtRe H8hdiatis of anot her
test group once via the tail vein at a dose of 1 ' Ukg. As a control, PBS

was adebmipdi&l 6ftHeaCDRE ligatsl thowgCPRE dotived fdfh Rivaen whabsdeSs pe19 vein at a
dose of 1 nL/nouse. (See FIGs. 5 and 6) As apparent fromthe results, the
mur i ne (INBRIF:PDB3 ICwsinidrpdy Munat all h Euburdminnechl a283,1 110dY1 8, d4998) in ddicheased t he
bl ood ionized calciumlevels of the hypercal cem a nodel animals (FIGS. 1, 3
and 5) poifhn aehtheluiinesaicedk easidugs imthaFBaserepantdzol thaigthduesttaped of acti on,

al though the action of the calcitonin preparation was tenporary. In the

ant i bogymaatﬁeﬁiasmépéucgw&b@,lt aeaiganybigdingoapfivilei ght was 21 March 2003
26 observed_24 hours after the.adm nistration, whjich was_not served in

t he cal ci tomz‘ﬁ Es cafi StrinorPnipining Gedlatmigs bayng ipNdsencpding ﬂﬁg‘gé’?‘?‘“These

results elearly denmppstrate.th _E_ | ne.. oclonag ntibody or the
nunani 388 W0 iabali SR APt 75 AT e R et P T e i o
usef ul 4agogadeli%s R&U%iﬁ &ﬂﬁﬁlé@éhﬂk%%ﬁ&fﬂﬁcfé)' @bPHa&&?- Aged Wi th
mal i gnant “tunor T1or I ch energency treatnment nust” be consi dered.
[ REFERENGR FMWRLE 1M 109 (h(MBC1LgApUC19) (for L-chain), respectively. These
strains have been deposited under the terms of the Budapest Treaty on August 15,
1996 at the National Institute of Bioscience and Human-technology, Agency of
Industrial Science and Technology, Japan (1-3, Higashi 1-chome, Tsukuba-shi,
Ibaraki, Japan), under the accession No. FERM BP-5629 for Escherichia coli IM109
(hMBC1HcDNA/pUC19), and under the accession No. FERM BP-5630 for

Escherichia coli IM109 (hMBC1LgMpUC19).

5. Antibody variants
The antibody used in the present invention may be any fragment thereof or a
modified product of the fragment, as long as it can bind to PTHrP and inhibit the

activity of the PTHrP. For example, the fragment of the antibody includes Fab,



Preparation of hybridomas producing anti-PTH P (1-34) marine nonocl onal
anti body Hybridonmas capabl e of produci ng a nonocl onal anti body agai nst
human PTH P (1-34) #23-57-154 and #23-57-137-1 were prepared in the

foll owi ng manner (Sato, K et al., J. Bone Mner. Res. 8, 849-860, 1993).
The anmino acid sequence of human PTHrP is shown in SEQ | ZN@arch22003he

i mmunogen used was PTHP (1-34) (Penif#€ula), to which a carrier protein
t hyrogl obul in was conjugated with carbodiimde (Dojinn). The

oo RO LB e g o A0 A L e
é“nhl s SR D (PRMRTInkeJo8 Al Byl MR E AR ki), S res
cach | ARy TBERNEN o bl DS ARE thAIERRY (R pibRfioufth b el @RHOS 1 on,
Freund' &apsaﬁwcgim) %W@%d?ﬂﬁam&, mgla&nkegcﬁﬁ%a_fg@ﬁ%hwihwi zation,

Freund''s i nconpl ete adj uvant was used. ch of t i mmuni zed m ce was

det er m digiboldgrfradmeiindiask ik ithe génk ine ah @kpidssiontvieetdrandanirogueganer .
That is, each of the mce was bl ood-drawn via its tail vein, and the

ant i - setheneswltane paonitd dadtrexprédstonbvezost. infd @ saitdble hesueellyahe@blyuted with a
RI A buffer and m xed with ' 25I-1abeled PTHFP ( 1-34) to determ ne the

bi ndi ngexpeessing the dnitibody deagnivant (see; EorcaxainpleeCo.tM. B3t ah, Sulnimeneht | y
increased titer 27 21 March 2003 were injected with PTH P (1-34) wthout
a carri@Ps).diddi RI0h2PApeBettern &bl &\Hawitz, dodb, Methadsigy Baryseolpgy t he fi nal

i mruni zation. Three days after the final inmunization, the nmouse was
sacri f i d889hdd8s AE0-480eAadpmicRrges, daci RBteskitwm ATide Skpirach - ddethodgdn o

bj ected t | 1 i j I |l . line.P 8U. 1 i
ccor AP RIORY 43P0 dRe A6 AR AT o ARt A O%bo% p SIS BB ifenc gl ycol
4000. The f h Ll of 85 96-well
ol at es A2 58u TR, 1 GaPieRBrREERLR SRR Moo B matbeL 't oi 1 oue.

The 5016980 % Rled By AU, P! METRO PIRNio1ag. f35, br esence of

PTHr P- recogni t1’on ant’i s’in the culture supernatani o e wells in

which cel | of Quthchipde Bmceb%?rwmn' nhmcmﬁﬂim%mm@ 8L Lchaphgse R A
met hod. The hybri domas were collected fromthe wellTs in which the binding

abi | i t yepiont theodghHl RhREQ @odfeiadly apeplide liakeh@lisens. sosf Al mdc. Nad.

hybri domas t hus obt ai ned was suspended into RPM -1640 nedi um contai ni ng 15%
FCS suphtainSei.dds &i (B8P 5 870 eTRI3). ( PhgkarhaihdVregied alngd theilfcledn iVon of t he
hybri domas by a limting dilution nmethod. Thus, two types of hybridona

cl ones,regm®-iBhe 5dk v npyArad@nedFrom, anysnedfishe abtibodies desswitiedlisrein. had a
strong binding ability to PTHP (1-34). Hybridoma_ clone #23-57-137-1 was
desi gnakhdpentisigdinkes yeuclh biids dbeny -Fegionsymay be any singlg chain pspéidedtosi t ed
under the t rmsfolgfC %he.Buda%est. Treaty on August 15, 1996 at the Nati onal

| nsti t ff@mHre <1 2 AN AR EGNENCS echnol ogy, Agency of Industrial Science

a0 120m0! A oAl LTS, o FABEA TSR M AP, S22,
G oni ng oG Shailr e A O IR LOBRL NS BIARS YR PTG, Y

antibody separately using a DNA fragment encoding the entire region of the H-chain

or a portion thereof that includes the V-region and a DNA fragment encoding the

entire region of the L-chain or a portion thereof that includes the V-region as

templates and primer pairs that define the terminal ends of the DNA fragments; and

then amplifying the DNA encoding the peptide linker using a DNA fragment

encoding the peptide linker as a template and a primer pair-that define the terminal

ends of the DNA fragment so that the terminal ends of the peptide linker are ligated .

to the H-chain V-region and the L-chain V-region, respectively.



21 March 2003 28 agai nst human PTH P ( 1-34) #23-57-137-1 was performed in
the following manner. ( 1 ) Preparation of nmRNA nRNA from hybri dona
#23-57-137-1 was prepared using Quick Prep nRNA Purification Kit (Pharnacia
Bi otech). That is, cells of hybridoma #23-57-137-1 were fully honpgeni zed
with an extraction buffer, and mRNA was isol ated and puri £# 88reth&d08f r om on
an oligo(dT)-Cellul ose Spun Colum in accordance with the instructions
included in the kit. The resultant solution was subjected to ethanol

preci pi t at i Onc¢ thedDNaA endodengriidAcls is ppepaced)iahatxpresiiom vy ¢areyingi t at e was
di ssolved in an elution buffer. {221 Production and anplification of cDNA

f or gete BNAoahg hastuisensfproied witly the gkprgsgivh vertonicag befpremived byr
#23-57-137-1 anti body Hchain V-region A gene encoding H chain V-region of
t he nueeientigpalcmetheds anthe sekv ﬁgag%ﬁfomﬁﬁﬁranmq:trm&oan%éqstdy amy5' - RACE
met hod (Frohman, M A. et al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002,
1988; ERINeAUIORYL mpthody 51 | Nucleic Acids Res. 17, 2919-2932, 1989). The

S e e A LOT R LT AL FLADSR S to1, (ggeTey i
i f i f VHC?2 i . ( SEQ, | D 1) which i
o e O e O SR VTR S, T
(00 gkl SYNE" BRI Bhnll ASIEER R DaPl i SRR

transchi fledibsepl imdntibf! 30 mnuets to effect the reverse transcription of
the MRNA into cDNA. The resultant reaction solution was added with 6N NaCH

t o hydrol yzgs anodiNed fefiioh igaB Rl Memtiddd £Rfboldeds, 86k dample 2dafdien
subj ected to ethanol precipitation to isolate and purify the cDNA as a

pr eci pPTHeP anfibedypusnjhigedd edhy matecild (dvir, pol gibdenagl ydotpinag atsd Berpl i

FI NDER Anchor (SEQ ID NO 42) at the 5 end by reacting wwth T4 RNA |i gase
at 37 weidor Smichaumedidied andidhoty asralsb enaompass tie thpef antibody? of thé hours. As

the prinmers for anplification of the cDNA by a PCR nethod, Anchor primner

( SEQ | presimt inyentian. MKhegnogdifiadeantibod@s| qano prepared by chporieal et al . |

Bi ot echnal ogy, 9, 88, 1991) were used.. The PCR solution conprised (per 50

pl ) 10mefifigationgief theantibogyes. 5 T henghemicalgnodificatianteshiniquespuitgbiepr gCTp,

dTTP), 1.5 mM MgCd 2,. 2.5 units of. Ta Taq (Takara Shuzo Co., Ltd.), 10
prol esthA%BW@PS%/H?YT%?l,reaﬂgabef“;flsmg’ils?‘ﬁ{ﬁﬁi’ﬁ@ﬂ'on m xture of the cDNA to which
WMHC- GL prinmer and Anpli FINDER Anchor prinmer had been |igated, over which
mneral oil (50 Itl) was |ayered. PCR was perforned in Thermal Cycl er Model

480J (8efi§ic[5}e§i81?5)ud@96d&9ioﬁ>6?'r@§orﬂ9ﬁ§ﬁt_ Aftfo a9yt chb@ified anfibbalor 45 sec. |
60 C for 45 sec.; and 72 Cfor 2 mn. (i1) Aoning of cDNA for #23-57-137-1

anti body L-Thaantibédye@inetohstdedted andestringdlabohaicin Ve lePicdBedhind he muri ne
nonocl onal anti body
obtained by known methods. For the expression in a mammalian cell, a
conventional useful promoter, the antibody gene to be expressed and a poly(A) signal
(located downstream to the 3” end of the antibody gene) are operably linked. For
example, as the useful promoter/enhancer system, a human cytomegalovirus
immediate early promoter/enhancer system may be used.
Other promoter/enhancer systems, for example, those derived from viruses
(e.g., retrovirus, polyoma virus, adenovirus and simian virus 40 (SV40)) and those
derived from mammalian cells (e.g., human elongation factor 1o (HEF1a)), may also
be used for the expression of the antibody in the present invention.

When SV40 promoter/enhancer system is used, the gene expression may be

performed readily by the method of Mulligan et al. (Nature (1979) 277, 108). When



agai nst human PTH P was cloned by the 5 -RACE nethod (Frohman, M A et
al., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Bel yavsky, A et al.,
Nucl eic Acids Res. 17, 2919-2932, 1989). The 5'-RACE net hod was perforned
using 5 -Anmpli Finder RACE Kit (C onetech) in accordance with the
instructions included in the kit. In this nethod, oligo-dRipMaroeR0das used
as the prinmer for synthesizing cDNA. Tige above-prepared nRNA (about 2 pg),
which was a tenplate for the cDNA synthesis, was m xed with oligo-dT
prinmer. The resultant m xture was reacted with a reverse transcriptase at
52 C f oHEF argpromoter/efhfascer yistem ds/usesle the genscexippessoom why thieepemfiieidnt o ¢ DNA.
The resultant reaction solution was added with 6N NaOH t o hydr ol ze any RNA
r enai ni FR3dilidryetha methodsEMigpsiimangtial) (Nuleicrieids B&m(l%phﬂg

subj ected to_et hanol precipitation to isol ate and purified the cDNA as a
precipitate. F‘?‘h‘@eéﬁmsﬂ?ﬂs'“s@rﬁql{e&%’éﬂewq Ugekud #remot&r SIERRINDER Anchor

it .eo?rénur:gma@’f ssfinedfe aafifedhelieresP AE R AROSAy Zepa i 03 A PR
P ee | Stsrabiyiimeed. NAs it iBmor A oR B o e o RIS s B R, ©

;y) g 3k feeEblomdes %ﬁﬂﬁ#ﬂ%@iﬁ%‘%‘%ﬁ?&%@%ﬁ t’ﬂ@fﬂ%@
uni E ID
Mo ) Warl ATRNada) (LGRTIAY, ol FASIONT: (992 QAR Wit °S3) 1o

NO' 4) @R6n AFEB brdthHlER M te Y&ifeCer r&;%l&ﬁma?\b%r peMraitdBy@eahebl of >0
ftl) was |ayered. PCR was perforned in Thermal Cycl er Mdel 480J (Perkin

El ner) Betterd aty@etcer ¢bdE) SéibRce OI9di8) 2d0510041043)0r 45 sec.; 60C for 45
sec.; and 72 Cfor 2 min. (3) Purification and fragrrentation of PCR
product s EacWithfrespeet DNehd siggateseiysemaeplor seedtioy of ke Paibobt, lwdata tescri bed
above was separated by agarose gel electrophoresis on a 3% Nu Sieve GIG
agar os eaftingdyRifdnteppss ds intededrerbecsasretod in AeFpldsalia spagecefi b Bawdli, he
L-chain V-region, an agarose gel segnment containin DNA fragment of about
550 by A8 REAA SEMCBALERS. Jart ataﬁmwermaw)ggamwm suBsct ed (o

f f the DNA f t terest usi Ki
(Bl OL01he RPtiERd SHEFREEN JPARE RE P emYE R1ce 1s O\l agg e Tateldeseo hit

purifi [ C|p|ta nal andtheDNAprecipitate was
di ssol vtgla a"tlbm@?pzﬁ( fan apgoépr??tgﬁgcfdg\grgl 1r(1)|“ng 10 M Tri sHC (pH .4) and 1 mM

EDTA. A port I s &l restriction
enzynme Xmal Ft%grmﬁ)g 8Hg E réf?, @HS%Q (gv% ’hour 2}039? urt erg di gest ed
with a 5&%0&6&Imlwgwmoﬁmmus(w%r%&me%y bd-tigbd 3h oddeGof OF 1
hour. The digestion solution was extracted with phenol and chl orof orm and

t hen priacidqasé eecgensi ddp yaiummbierlintthe hostl c2titsyisketn, INAexprestibnveoriiaiy two DNA
fragments containing a gene encodi ng nouse H chain V-region and a gene
encodi nadigosdly eatiainm délectipieanarkee gprctsueblag anvamisoglycosideai ned, both

whi ch had an EcoRl recognition sequence on the 5 end and an Xnmal 31 21
Mar ch 2pie@phetsanfarase dAPEBeance thyymidire Rinaen (TKYsencz@orl.-ookipranthiscf r agnent s
contai ning_a gene_ encodi ng nouse Hchain V-region and a gene encodin

nouse LEWAREIGD SPbgnbﬂsyl%re%ﬁfeetSF&EF%NMW %'egaﬂ&tmrgrfql@tgé@@wtm@b& 19
vector that had been digested with EcoRl and Xmal at 16 C for 1 hour using
DNA Li g8ion Kit ver.2 (Takara Shuzo Co., Ltd.) in accordance with the

Xt ur e was ARt rurgom gt oy ahrndf f QB%PA?SSFL%WSBH%Q?%{% T of E

li, J d
IRETEE WA W L e
The resghd amaryahé A Mﬁ@esva%abmﬂe& clil me§9@ anim4lk éé?gc dGHindls, méelcescul ar
Cl oni ng: A Laboratory Manual, Sanbrook, et al pring Har bor

Labor at @bMsRn@Sangil 989st) angné Eﬂfkalryawoeélemo@ﬁd&mci&ral 3011§k#Hch dE. é/sul t ant
cell solution was pI ated on LB agar nedium or 2xYT agar nedi um ( Mol ecul ar

Cl oni ngeelld. Labor at ory Manual , Sanbrook, et al., Cold Spring Harbor
Laboratory Press, 1989) cont ai ning either 100 or 50 ~g/nL of ampicillin,
0.1 nmM of | BTG prederablephantbeaintifodnlusedimdthehpnasemdonxatiion et expreSedirr ni ghit .
In this manner, E. coli transformants were prepared. The transformants were
cul t ur edlmamEA@nosesk, shghes pCRORCOS, mploma2RHK iéeomdddeliatellng eit her

| 00 or 50 pglnL of anpicillin. The cell fraction was applied to Plasm d
Extracter PI-100E (Kurabo Industries, Ltd.) or QAprep Spin Plasmd Kit
(QAGEN) to give plasmd DNA. The plasm d DNA t hus obtai ned was sequenced.
(4) Sequencing of gene encodi ng nouse anti body V-regi on The nucl eoti de
sequence of the cDNA COdI ng regl on carrl ed on t he pl asm d was det erm ned on

o o NN A Vs e — .



32 directions. 21 Mach 2003 The plasm d containing a gene encodi ng nouse

H chain V-region derived fromhybridoma #23-57-137-1 was desi gnat ed
"MBC1HO4", and plasm d containing a gene encodi nhg nouse L-chain V-region
derived from hybridoma #23-57-137-1 was designated "MBC 1 L24". The

nucl eoti de sequences (including the cgrrespondi ng am no aéildarseidBnces) of
t he DNA encodi ng the nouse #23-57- 13771 anti bodyderived H chain V-region in
pl asm d MBCLHO4 and gene encodi ng the nouse #2357-137-1 anti body-derived

L-chai n V- IR@x0hd falBAibdnMECeH KRANMRIEISNAYY 7 Whido pidNRE 1y&7 and 65,
respectively. The am no acid sequences of the polypeptides for the H-chain

V-1 egi gitibidy dfhiftdresthaiThe\Cul @GitRsh YEIME HsE el HAYbd perffiRied B Np: 46 and
45, respectively. The E. coli strain containing plasmd MBCIHO4 and the E.

col i skicwm neonddi NThe colt@emedilBGldable ethe presong idicadionBAgyIBE DVIEM CO! |
JMLO9 (MBC 1HO4)" and "Escherichia coli JM 109 (MBC 1 L24)", respectively.
These MEMpRPME t@&i0ner IMDM hesdiurd e p Ghietondtuoe cheditn endyecomaiafa §dremBudapest
Treaty at the National Institute of Bioscience and Human- Technol ogy, Agency
of I ndsnpplémentSsianaetegaldalesdmml (F§S). Japan (1-3, Higashi 1-chone,
Tsukuba-shi, |baraki, Japan) on August 15, 1996, under the Accession No.
FERM BP- 5628 for Escherichia coli JML09 (MBCLHO4) and FERM BP-5627 for

Escherjchja coli JMLO9 (MBCl1L24), respectively. (5) Determ nation of CDRs
of mur -neisﬂﬁrﬁ@él%}ﬁia?“‘éﬁﬁ‘fqt’é’d‘o‘ffzﬂzé@pgil 37-1 agai nst hunman PTHrP The H- chain

e R e T R A SRR T o
Tﬁge;x‘i L3Rk .%a rtﬁ@hé?élsanﬁx‘nag?oc{)ﬁée){%gﬁﬁgﬁ ¥ hﬁﬁ?ﬂ@ﬁ; m\%g%: F&ééﬁ@d ong: CDRs).

No aci d sequences arere nserved, while

th i ' : . : - i abi it
1 GBI of NS 5,8 i 1 5ER R 0 RSBy = 11
| MTUN O} PG Ao hMheT EXampldoDR PloteideR cblurAR thirkd@ Ry SEF B, POROS 38F) . | n Vi ew

of these facts, the honology in amno acid between"the V-regions of the

mur i neS¢phasssedn Bl (Birinaoidy. agahdiShethod®boiidtidnwi$ uded E5the Gsbludibh
reference to the database of am no acid sequences for antibodies

est abl amhmdifiyaticabaf areantihadyTinayg be tabw EDRedo thishthe Vhethgd dnsotwer e det er m ned
as shown in Table 1.

particularly limited. For example, various chromatographs using columns including

the above-mentioned affinity column, filtration, ultrafiltration, salting out and

dialysis may be used singly or in combination to isolate and purify the antibody of

interest (Antibodies A Laboratory Manual. Ed. Harlow, David Lane, Cold Spring

Harbor Laboratory, 1988).

8. Determination of the activities of the antibody

The determination of the antigen-binding activity (Antibodies A Laboratory
Manual, Ed. Harlow, David Lane, Cold Spring Harbor Laboratory, 1988) or the
inhibitory activity against a ligand receptor (Harada, A. et al., International
Immunology (1993) 5, 681-690) of the antibody used in the presént invention may be
performed by any known methods.

As the method for the determination of the antigen-binding activity of the anti-
PTHrP antibody used in the present invention, there may be employed, for example,

ELISA (enzyme-linked immunosorbent assay), EIA (enzyme immunoassay), RIA



The ami no acid sequences for CDRs 1-3 in the L-chain V-region shown in SEQ
I D Nos: 59 to 61, respectively; and the am no acid sequences for CDRs 1-3
in the Hchain V-region are shown in SEQ ID Nos: 62 to 64, respectively.
Table 1 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 [ REFERENCE EXAMPtch 28D3
Construction of Chineric Antibody (1) Znstruction of chinmeric antibody
H-chain (i) Construction of H-chain V-region To Iigate to an expressi on

encod! ng bR uReRSRR S pitres s A TREHY | f%cgﬁlqg'ﬁc'%fs fbliod iR SSa R 4
encodi ngﬁtgﬁ‘}“‘ésgar@gi.%on‘hg?’@? oSl SRR DR Suh g M P TER aRubRdy o Thave
both a %9%387?8‘?@%%5&[1%?“%@%&1(%%“%0@ pR ggcmk cfeli’ﬁ ﬁlozlmi 196,

947- 950 a hndlll-recognition se mer MBC 1l-a
(SEQ | D IN@IrBant1bbdydsisi seNR A pudiflod dri) 46 ali®e PeolNp1atE BH I ER @mﬂ'qughe 3

region of the J region and to have both a donor splice sequence a

BanHl r eGogRiviibexly TOMANC A sddoRdNASantRyoldg N B e d! ifhJan, Fg Tatkabil@kar a
Shuzo Co. 34 21 March 2003 Ltd.) and a buffer appended thereto The PCR
sol ut i orphoeptmtemyi iy fuetheb@daded tdth@ plaey dhepiaeris @ndvidated dwashed. t eApl at e
DNA, 50 pnoles of MBC 1-a and 50 pnoles of MBC 1-S 1 as priners, 2.5U of
TaKaRa Burbsteate dodth@. cdGymid (@ NI Ps-niitnopliea ylptiosphorioaeid) whadded®0 the pidteri ner al
oil was layered. The PCR was run for 30 cycles under the conditions: 94'C
for 1 niand:thggbgorbancelofithn solutipa indhe plate is mThmrpito yalyarthe antigen-
anplified hy the PCR net hod were separated by agarose gel el ectrophoresis
on a B%bW‘SgéGEV@“GU@“a?Wd(YFNC Bi 0. Products). Then, an agarose gel

segnent cont n|n ng of .437 by was, exci sed and the DNA

f ragment vvas "?Vg‘dt%P&tgg&nt&%Pﬁ%b gRhe pregept ’(“BF(‘ﬂ@‘i)al n
accorda i.ns ctl ns. i ncl uded uri fied DNA was
col | ect ggﬁgmlzpﬁ gl‘”%rié R ‘?dé'nc%nﬁ“‘ffélﬂ{ E’has"é'l&o\%blﬁ ctsgmined. ¢ 5

sol ution containing 10 n1VITr|s Ha (pH 7.4) and 1 nM EDTA. A portion ( 1
pl) of the resultant DNA sol ution was digested with restriction enzynes

BamHl and IHquis for (alﬁﬁhﬁirsﬁats'@h'ﬁﬁd gﬁarmz{cre%l):alaﬁreg.'z&ut)% 1 hour. The digestion

solution was extracted wth phen and chl oroform and then precipitated

wi th et hanol The tk&thpastic dguat Dithpreséitaneadtion’dh BDLSINRYE tidabiflédd orBanH  DNA
fragnment, which containing a gene encoding the nouse H chain V-region, was

subcl onaoheliotarigniét Hperexdtanict dridis hssdchxeahwithgastigthnoivitoti ndl 11 and BanH! .
The resultant plasm d was sequenced on DNA Sequencer 373A (Perkin-El nmer)
using M 13 Pﬁnrféfeqweasmlmdi’se Mymsewt@dswmhimesraagd fifope 01 InionB000 Cycl e
Sequencing Kit (Perkin-Elnmer). As a result, pl asm d which carried a gene
of cor r B4 PefUes @bbodie Weightic n AdtesRatiygihghe Hesmgeam@meﬂlﬁy beselgrwd deri ved

Léi?khigvahﬂﬁﬁi‘e e o D0 pis L. Qﬁfg /@iaﬂl‘mlp'réfgeiéﬁ P
" VB 9" [
of " ontithe BRIBUBER o YE ERRHTR/BESH AL e METRRBA i ion oS Chai 1 "

However, the dose of the therapeutic agent comprising the anti-PTHrP antibody of

the present invention is not particularly limited to the above-mentioned ranges.

The therapeutic agent may be administered to a patient at any stage, including
before or after the development of the hypercalcemic crisis associated with malignant
tumor. Alternatively, the therapeutic agent may be administered at a stage where
the development of weight loss is predicted in the patient.

The therapeutic agent comprising the anti-PTHrP antibody as an active
ingredient of the present invention may be formulated by any conventional method -

(Remington’s Pharmaceutical Science, latest edition, Mark Publishing Company,



35 21 March 2003 To ligate to cDNA of the human H-chain Cregion Cyl, the
DNA encodi ng the nouse H-chain V-region constructed as descri bed above was
nodi fied by a PCR nethod. A backward prinmer MBCIHVS2 (SEQ ID NGO 9) for the
H chain V-region was designed to cause the replacenent of the second am no
acid (asparagine) of the sequence encqding the front porti2diMath 20a8 | eader
sequence for the Hchain V-region by glycine and to have a Kozak consensus
sequence (Kozak, M et al., J. Mol. Biol., 196, 947-950, 1987) and

Hi ndl | [Eastond USORI -Fhecfogmutation may) Gentlverscondpriserpiarmageutivally MeCipfabie ( SEQ | D
NG 10) for the Hchain V-region was designed to hybridize to the DNA
sequencerriarg oud additives3' region of the J region, to encoding the 5 region
of the G region and to have Apal - and Smal -recognition sequences. PCR was
per f or med ubxampicsiefRacEcamicss ardrddisiven ipgdudy watary gharmagguiacallyf f er
appended thereto. The PCR sol ution conprised (per 50 Itl) 0.6 pg of plasmd
MBC 1HAgeeptatje gEeani¢ solventsecoiggens polyyindd alesholmrolyvipsb pyialidongnol es of

MBC1HVR2 .as pri mer 2.5U..0f TaKaRa Ta nd 0. 25 of dNIPs in the
buf 1 or Cagpay Vit BRLRET POt saRRs R ey GEluTpse, GOBASONHE BERARs run for 30
cycl es der the conditions:; 94 for. 1 mnp.. for. .1 mn.: 7 for 1
oo Tt e R itet Ble el M BB naviea ition st iriméfule e
el ectr aphar.esi % m G i . Then, an
agar osgaé‘glogé’eeglrlf@n%teﬂ&%)%st é?ﬁ@r}g a % %{argﬁn%hgﬁg&’%gr’ﬁ gé/a“sw ltgééi sed and
the Iy coft MRS gIREdih) REE RNy N viseNde FHFEAN 1 ditdnd1B! O 101 )
in 'a?:gr};gp?é@\%cfh_ ’tﬁ@ui r%sti?%g?i on?l%; ncl uded i the Kit T rhe purified DNA
was pr gehfit taaid huanhsefil i amd man@1S Ag inshin &0 308BitbI) 12904, afll sarfaladis on
containing 10 nM Tris-HCl (pH 7.4) and 1 nM EDTA. The resul tant DNA

sol ut i accelptdblé ag phaasacdugesitaditivdsh restriction enzynes EcoRl and Snal
(Takara Shuzo Co., Ltd.) at 37 C for 1 hour. The digestion solution was
extract ed wi thegirectatal ansel, thhladdisiverimpaoperishesleged fiom that alwbwei hbmbetfsanol to
coll ect the DNA. The obtai ned EcoRl-Snmal DNA fragnment, which containing a
gene epttben singlyryr inesbipationdepepdinggemthe dasage foyan employeds bupu@ 19 vect or

t hat 36 21 March 2003 had been digested with EcQRI  and Smal.. The
resul t HAtites) therhter wHer eXARRI A I FCHiNgmEy bgdised whishs js pregpied PyEl ner) usi ng

M 13 Pri ey . M4 and rimer. RV, and. Ter.m nat qr | e Sequencing Kit
(per ki Aisgptrins uRgne T BebTaniBGa v A g Tof Bt kert@ e encodi ng
nouse i . Varegl [V 0, i =57 - . rrect

nucl eoF‘l[l eggga%éﬁgghg%ﬁﬁg%’ E%(r){de-ng%pﬂ“ﬁggﬁnﬁghceglgfrlll?tt?'ieéﬁ&islgg%gnces and a
Kozak 'SESHEAGH.pREVentifiy AgchE@LONTRREN AD2Hw B S0 SHBLIHAC RBRlahI LR cquences on
its 3" regfon \R/as Obtgl ﬁed, Ich was designated™MBC 1 Hv/pUC 19". (iil)
Const r Wibuinfii) tHer@¥Pr aheitBerapeeiOagdndlof Cid E&fsbﬁ?t iR EA RO Mhaktapb it ONA

contai ning the DNA for hunman anti%)ody H chain Cregion Cyl was prepared as
f ol | owee-comsituties fperezpalried formpwhidiHO disddlvédbefordiuoh adrithan expressi on
vect or DHFR- DE- Rvh-PM 1-f (see WD 92/19759) encodi ng the genom c DNAs of
humani peeparivion efithe foagyetdrisdalosage fargi, an exeipibnirsanch anta sugdy aldobbbieng.Cr egi on
1gG 1 (N. Takahashi et al., Cell 29, 671-679, 1982) and an expression

vect or IRymitplyigsagesiganiambs yeeasanayhe Hroseerlfd. genomi ¢ DNAs of humani zed
PML anti body L-chain V-region and human anti body L-chain ~ chain Cregion
had been introduced. Using the nmRNA, cDNA containing the humani zed PM 1

anti bo chaj - i n anti body C-region | was cloned b
a RT- PERIK [%@C}{é%ﬁﬂtlﬁg?ﬁﬁ%ﬁ%wgﬁmnt o pl asm’yd pUC199 onqt/he HondlI1- Bam¥I|
site. Aftergse Ci . ol ). I r [ i de sequence
was obt ai nefél(,sg' \%‘?g 3 s‘c?}‘e@.“gﬁg“g‘b%%{}ﬁg %}%ﬁbngﬁﬁﬁﬁ{ 8ﬁnmggli:sp!r)@Ss?'tsei on vegtor

PR Diarfflord 8 BrobaiBn90h MR e b gl uldrick! 4t Peitp GuBYAD o oot et and a

DHFR gene and an EcoRI si ween EF-la pronoter and a huhani zed PM 1
ant| boﬁy;%é_#cﬂhé‘ﬂnib MisidbRRiAeNVifledahgehtdemet ed, was prepared for the
construction of an expression vector for cDNA containing the humani zed PM 1
anti body H-Bifpairis ¥-greghiosl itlapeaadof te thermpeuaokifeodiin CcinegomeCyl gene.
The p(asm d obtai ned (pRVh-PM f-cDNA) was digested with BanHl, bl unt 37
21 Mar edri@@Bo £bakbydwaighin) & € nominferagirBTHrP andbédy bhduypdicgbshed crisish

H ndl 11, thereby obtaining a blunt-ended H ndlll-BanH fragnment. The h

bl unt - assdeirted withimalignast téimagnent was |igated to the above-nenti oned

H ndlll site- and EcoRl site-del eted expression vector DHFR-DE-RVh-PM 1-f

t hat had been digested with H ndlll and BanH . Thus, an expression vector
RVh-PM 1 f-cDNA was constructed which contai ned cDNA encodi ng the humani zed
PM 1 anti body H chain V-region and the human anti body Cregion Cy 1. The
expressi on vector RVh-PM f-cDNA containing the cDNA encodi ng the hunmani zed
PM 1 anti body H-chain V-region and the human anti body C-region Cyl was

oy o ~ o R IA £ S T ]




The plasm d MBCI HCDNA/ pUC 9 was digested with EcoRI and BanmHl to give a DNA
fragnment conprising a nucl eotide sequence encodi ng the chineric anti body

H chain. The resultant DNA fragnent was introduced into an expression
vector pCOS 1 that had been digested with EcoRl and BanH, thereby giving
an expression vector for the chineric antibody, which was 2tkaghaoed " MBC

| HHDNA/ pCOS 1". Here, the expression v@2tor pCOS 1 was constructed using
HEF- PVh- gyl (see WD 92/19759) by deleting therefroman anti body genes by

di gestion wt ORI and.S and th ligating it to EcoRI-Notl-BanmH
Adapt or ( Takaé}ﬁ!zgﬁf&&r@col‘.“fﬂ‘li‘hlB?“)“.‘"‘I’ijFg\”e%gﬁpﬁbg%effP‘é‘sﬁW dermyy of; the

expr essin;.i B . n C, 1 HcDNA/ s.digested with
EcoRl an‘?}gé%ﬂ?o % 8‘%?‘%‘*'%"%@%&&"??‘3’5@5%@3 bEmenizgd ﬁggg’éé%@%‘w Phen chi neri c
ant i bodyhydeptidédnic RO 3 : h 2003 was then introduced
into an e}i?gr essi olr? prsésm 83%%%%%@%%%&6%%%.& gested with EcoRl and
BamH to gi vVerian4 eXREEsHiON iRbasitich §fhet LB LS 1ROV, s ibi ch was
designated "MBC 1 Hc [l)CHdl ". Here, hfﬁggrgggétgggfgcﬁa(\lﬁe&rg}s dpfémgOl was
const r uclagidtisaiofdodyirkiphe)roft Iihadizé® 86t MR P Ao Lag;d herefrom
an anti body gene by di ggﬁi on with EcoRl land Smal , akﬁ?@%kﬁlga }Cng it to
EcoRI - NatrisBaadsbcidaipivith ridlagiiné nfiozo Co., Ltd.). (2) Construction of human
L-chain Cregion (i) Preparation of cloning vector To construct puUC 19

vect or cont aifig.nyissa geapbidabillurmionlofcthaither@peayy effect dit-cnak lof (§é t - del et ed
puUC 19 vector was prepared. pUC 19 vector (2 pg) was digested in 20 pl of a
r eact i oryagiatignod dleashtosiizednepl o mreveDiof -aHGIM{ i b Bait)-PTHY Prvitiipdly n 1 M
DIT, 10Q MM KClI, 8 U of Hindlll (Takara Shuzo Co., Ltd.) at 37C for 1 hour.
The resWPEIfRIEMYe Stisismssesiatedovitharalispaptemeer. wi t h phenol and chl or of orm

and t hen sub'i:ect dto ebhgpol ﬁpre_ci pitation to collect the DNA of interest.
The DNA col | 88 -HSh8&raphical dipstration qf the thegapensiorgfbast & terme of domt ai ni ng 50

5U of i EiTaiR Br bud ey B arsniged AP atsh anbliy oh iwpoisaigamic | her oby
renderi @gsﬁhﬁﬁ&ga% .lt%ﬁr?f’q%}]‘?‘h {uPr?orDNA blunt. This reaction m xture was

extracte eno oroform and then subjected to ethanol
precipitation to collect the vector DNA. The vector DNA thus coll ected was
reacted in 10 Itl of a reaction solution containing 50 M Tris-HC (pH
7.6), 1EXAMMIESz, 1 nM ATP, 1 mM DIT, 5% (v/v) polyethyl ene glycol -8000
and 0.5 U of T4 DNA |ligase (@ BCO BRL) at 16C for 2 hours, to cause

sel f -1 egat i oHerfinbélewy elot preséiAnvdiition it bk Aes&WedtinQredar HbhilWagn added to
100 pl of a solution containing conpetent cells of E. coli, JM 109 (N ppon
Gene Coreferemge Yo thmfpliaveng Raftteant EsainpldsamdvBranaplegweltich hsildnthedr | ce f or
30 min., at 42 Cfor 1 mn., and further onice for 1 mn. SOC culture

medi um €eRErued|as limgingothe Ne¢hmcal pogpeat thedaeention.t he reaction sol ution and
then i ncubated at 37 C for 1 hour. The resultant solution was plated on
2xYT agar medi um (containing 50 ug/nL of anpicillin) which had been applied

ith X- P it ) Mol | . Cl.onjng: A Labor at, Ma |,
Sanbr ool X ARELE T] Eiitinudiopithl R5Fop Wodh buiftat ik hiercalog@ye caia L hen
cul tur eﬁjss@&ia@é@vﬂﬁﬁrfné\%&t iu%[gglr eby obtaining a transformant. The

transformant was c XYT medium (20 nlL) containing anpicillin (50
ug/mL) at 37 C overnight. Fromthe cell fraction of the culture nedium a
pl asm d DNA was isolated and purified using Plasmd Mni Kit (QAGEN) in

accor dance W Ukinghehypesédloeihiaomsdélnlimdeeh hinhf Cudtbd-rraddifiaiblinhied pl asm d
was digested with Hindlll. The plasm d that was confir to have a H ndl Il

si t e- demetse)na wasittemogactoadl AmIBEd9 anbielhnized iionoCWAs! AMsEdRb&h DNA
encodi ng human L-chain a chain Gregion ‘
against PTHrP were examined for the therapeutic effect on hypercalcemic crisis.
As model animals, nude mice or rats transplanted with human pancreatic
cancer strain FA-6 [given by Professor Kanji Satoh, Tokyo Women’s Medical

University] or human lung cancer strain LC-6-JCK [purchased from the Central “Z

Institute for Experimental Animals] were used. It has been known that nude mice or



Human anti body L-chain a chain C-region has been known to have at | east
four isotypes including Mg KerOz-, Mg-Ke~0z-, Mg~Ke~Oz' and Mg-Ke Qz-
(P. Dariavach, et al., Proc. Natl. Acad. Sci. USA, 84, 9074-9078, i987). A
search was made for a human anti body L-chain ~ chain C-region honol ogous to
the #23-57137-1 nouse L-chain a chai H C-region fromthe ERBMadht2803se. As a
result, it was found that the isotypé Mcg+Ke~Oz~ of the human anti body
L-chain a chain (Accession No. X57819) (P. Dariavach, et al., Proc. Natl.
Acad. r@ed trahiphant8d wibDduchoifian G800 stediesethibita apghiecteadedn ®todd honol ogy
to the #23-57- 137-1 nouse L-chain ~ chain Cregion, wth a 64. 4% honol ogy
i n terecacinn Evehas acrchsienthentamonvdlime 3nd %shormithgyevetop sskalled nucl eoti de
sequence. Then, a gene encodi ng hunman anti body L-chain A chain C-regi on was
const r thypetrabye micRORisTeinhbdingrherapid meightdoss dral WORening ofygrniveadi zed usi ng
394 DNA/ RNA Synt hesi zer (ABI). The synthesized priners were as foll ows:
HLAMVB cond@iwn whighagn some amsmmt@sn(%aiw BnNlnis tesh) amgbipratienefhyich sense DNA
sequence; and HLAMB2 (SEQ ID NGO 12). and HLAMB4 (SEQ | D NO 1431, bot h 40
21 Mar¢andiens %meﬂauaﬁeanﬂqogbq{@éaﬂf\wcgve%%é}uwwdpmoﬁeﬁloea taining a
conpl enent ary sequence,of 20-23 by on the poth rm nal. ends. External

o 1 e O Siaiyigs R defsfiiainl Y eriefeeR boATcie 16k Sequences
honol ogous, to the primers HLAMB 1 and HLAMB4, respectively. HLAMBS

cont ai REYECORI -, Hindl11- and BInl - recognition sequences, and HLAMVBR

cont ai ned an EcoRl-recognition sequence. In the first PCR, the reactions
bet ween HLAMB 1 and HLAMB2 and bet ween HLAMB3 and HLAMB4 wer e perforned.
After pigadLard mdliiailed £ of AERLR 1EHor PLdiR Bk Pr nﬁrggéﬂbmmdei’%xmeducts wer e

m xed 1 n equivalent quantities, and then asse in the subsequent second
PCR. The regudsk&ie GOhdtha®pav@satdsleierbirdint BYS 6tideiiddn Ring'®nseHLAMBS and
HLAMBR. This reaction m xture was subjected to the third PCRto anplify the
full |srgh h.OObAvasEasde RPCAveasineBAdLBredulmi mgdel mkesRC XA Tagar, Takar a Shuzo
Co., Ltd.) in accordance with the instructions included in the kit. In the
first FuaERhe todluptionfof phatmeacaogiealctfiant onahise| Hrwaskntohd malg BAIpRf-es of
HLAMB1, 0.5 pnole of HLAMB2 and SU of TaKaRa Ex Taq (Takara Shuzo Co.,

Lt d.) m¥nwnpdestire(BASBeANH-mw Gl AiTApa I8c.)rvre parchpged@sl 5 pnol es of

HLAMB4 and SU of TakK Ex.T Tak Sh Co.,, Ltd. d,

it o 35OFIOBF o CARE SPIEIEG M eRparkh mith EvpoR 1hale FiAluRdons EYNBS under

th diti 94 C f 1 m 60 f ] d 72 C f 1n. Inth

second aRE g aegmat Bpeisal kleton e et milfc i 8043 s Usea,
' 7. ' [ | L f |

inder ' PRECLRA Trentod', QR pyhscliiha RYBhized 16, FHELR sdeiileid YT €7,

the t 1Rt i éamh&ffanhENasSAr4hé Blicd, Qviieh Sibrk PoBALEFSAIseBRItHBr S HLAMBS
and HLAMBR (SO pnol es each) were added was used. The PCR was run for 30
cycl essvangdgiont he conditions: 94 Cfor 1 mn., 60 Cfor 1 mn. and 72 C far
1 mn. The DNA fragment obtained by the third PCR was subjected to

el ect r ophor éieshygrereal 3&miaonvo del 4nimglsagercqaepagel aglidbrided if66@rdgps ose, FMC),
and 41 21 March 2003 separated and purified fromthe gel using GENECLEAN
|| Ki tth¢ Bpl»wing manmerac ddedmasageditumor s iremov e tandribein higlelpdewt intp Bhe kit .
The DNA fragnment obtained was digested in a reaction solution (20 Itl)

cont ai"AMRPLSeiPks. s - Higirespitpnt tgmor bipckywaseisubeutanggusiyrtranspdantfsl NaCl  and
8U of [EcoRl (Takara, Shuzo Co,, Ltd.) at 37C far 1 haur. The di_gesti on

sol ut i1BFP el ohihe apiays it the trablesioa e MIOPISFO PR aniAd Lt h& TSl Xes

collected therefromby the ethanol precipitation. T was . di ssol ved in
o sol GOPGRER Gt REGHRT AP BeSpm e o Rl tp® i e RSO RIS A The
above- i §RAY 180ePls AR Pe s it catn/ S cREhhimald)- e BAImAR vl ARALES it

groups so that the tumor volumes, the blood calcium levels and the body weights of

the animals in the individual groups were averaged, which were provided for use as

the hypercalcemia model animals. The mice and rats were divided into three groups,

respectively; a test group to which the antibody to be examined is administered; a test



EcoRl in the sane manner as nentioned above. The digestion solution was
subj ected to phenol/chl orof ormextraction and then ethanol precipitation,
thereby giving a digested plasnmd pUC 19 Aliindlll. The digested plasmd
was reacted in a reaction solution (50 Itl) containing 50 mM Tris-HO (pH
9.0), 1 mM Mgd 2 and al kal i ne phosphatase (E. coli C75; Takavacibhoad» Co.,
Ltd.) at 37C for 30 mn. to dephosphor#l ate (i.e., BAP-treat) the plasmd.
The reaction solution was subjected to phenol/chl orof ormextraction, and
the DNA was col ] ected therefrom by et hangl precipitation. The DNA t hus

obt aij ne&“Wé’stod\VL@BI“\/%‘"I agentqis admypisterg, '%Id)aﬁ‘b‘IIf%Iig{PH@“iG’W Fris-HA (pH

7.4 d. 1 .EDTA. The, BAP-t d,pl i 19 Al.-1i 111 1 1tl
i o) onsargephlin B estophoRphal ReEs o BaGad O Futtistertkia Li Sati on kit

Ver.2 (Takara Shuzo Co., Ltd.). The resultant plasm d was introduced into a
conpetent cell of E. coli, JM 109, to give a transformant. The transformant

was cul I)Ién&IIIERM%TIIIIQI;ItOOIIIEaﬁ?rIM [gegdi um (2 i) containing 50 ug/nL of

anpi ci | romthe ce action, the plasm d was isolated using Q Aprep

Spin Plasmd b, fédrAREN went o R Bn bt ?hmc iSAGUEYoP thd H{icér?htﬁ

cl oned DNA portion. The sequencing was perforned 1 m 373A DNA Sequericer
(ABI) UShOIGWY, i&ﬂderenwfm&ﬂrmnthgmnﬁ?aéo(ﬂgﬁsmr@stsﬂwme fats) afeéd. ). As
aresult, it was found that the cloned had a 12-by del etion therein.
The pl at@ dlimiassteeingsTataeh of €hed phiibodies, the Blbolyaldiug@dedas ddehrof ther naki ng
up for the deleted portion, primers HCLMS (SEQ ID NO 17) and HCLMR (SEQ I D
NO ' 18) aniarads masidgtes mimdiesi aadijatatht ploarmacolopival wiicacgadrthe mudbediessi ng
these prinmers by a PCR nethod. In the first PCR, the plasm d C~/pUC 19

havi ng The bbrdl ehdtiani lovel was determinedaseiwhelezblpeddnized calgthm hevalebyt i on
Was performed with each of the primer sets of HLAMBS and HCLMS and HCLMS
and HLABWing blogufropy eaghafdhgapianals vig thepriit (ferthe mice) or thectalevedmd PCR,

t he PCR products were assenbled together..In the third PCR the reaction
product (9F thenate)isanga Pemalpesit ubeend,rRiying e b I’O‘III‘I gfb’I AurgmamesCafpH 1y AVB4

22?;1??‘3%%@%% E@;Bgr&%(ﬁ?%ﬂﬁwa! oTHE g ighs %CISWI@@IV??%@%&I@%EI%E? 0
i . . 50
or i mor <P RR0M AR R S PP 0 (Takara Shuzo o, Ltd)

was used, over which 50 pl of mneral oil was |ayered. The PCR was run for
30 cycles under the conditions: 94 Cfor 1 mn., 60°'Cfor 1 mn. and 72C
for 1 npeterhigatRaFPruatbiciotudé the first PCR HLAMBS- HCLMR (236 bp) and
HCLMS- HLAVMB4 (147 bp), were subjected to el ectrophoresis separately on a 3%
| ow el t i ngThgatmsevglainet was dakbahmet lby mbisutrimgghe hbsgesi e s Dilinh) agdent s
were collected and purified fromthe gels using GENECLEAN |1 Kit (BIOL01).
I n the thecbatteRGRis Ppmm) obthegumoaand epplydngitticdhoth amcagirddcplues tog of each
of thev\gurif,i ed DNA frq?ﬁents and | U of TaKaRa Ex Taq (Takara Shuzo Co.,
Ltd.) we3laggsequatien [3h{dh 25 pl of mineral oil was |ayered. The PCR was
run for 5 cycles under the conditions: 94C for 1 mn., 60C for 1 mn. and
72C for 1 min. In the third PCR, 100 Itl of a reaction solution containing

| of th i I i bt ai ned h d F ; I f
IR 1 A TR B R £ s K I
Sh ; i . i I il I d. Th
20 St Gl i eds pUEImAB L plifl iy o | v ayered, the

m n.  andy72 phafficolo e tesd fof malne mﬂﬁo&%nﬂ%ﬂib%%%i(\#@@lﬁi-mﬁg)a DNA -
fragnment "of 357 by (tThe third PCR product). The fragnent was subjected

to el ect r0IOhqn&%kﬁ)h@ﬂn&co%ﬁ%bhm@sﬂﬁirtth@ﬁnu@ﬁx%rrﬂéﬁocgshalt&tiibéﬁkaﬂﬁ) 119 £ DNA
fragnent. The resultant fragnment was coll ected and purified using

GENECL AR difitibod BIWdioH had Beg@pdisseived @n 0. p@l. «ff PBHevd@niinbgeredito itheis
obt ai ned was digested with
model mice of a test group (which had been prepared and divided into the groups as
mentioned above) once via the tail vein at a dose of 100 pg/0.1 mL PBS/mouse. As

a control agent, a calcitonin preparation (“CALCITORAN" from Teikoku Hormone N

Mfg. Co., Ltd.), which is an existing hypercalcemic crisis-treating agent, was



EcoRlI, and then subcloned into plasmd pUC 19 Diiindlll that had been
BAP-treated. The resultant plasmd was introduced into a conpetent cell of
E. coli, JM109) to forma transfornmant. The transfornmant was cul tured
overnight in 2 nL of 2xYT medi um containing 50 ug/nmL of anpicillin. From
the cell fraction, the plasmid was isgfated and purified ugl MgraQi2898ep Spin
Plasmd Kit (QAGEN). The purified plasm d was sequenced on 373A DNA
Sequencer (ABI) using M3 Priner MA and ML3 Priner RV (Takara Shuzo Co.,
Ltd.). alheinBtasdid thdmice dfSamandt tesreglotp ohay @id the tailivieacht ndobeof 10E
sequence w thout any del etion was designated "Ca/pud 9". (iii) Construction
of gendJigcodisngciminalin PBSchad adifing$texed tG-the gnioe oAa WALl ggrmpnoneendadi ng t he
L-chain x chain Cregion was cloned from piasm d HEF- PM k-gk (WD 92/ 19759)
by a Pcke tait Mol atA dasevdi0d]l prli/mouseKARe(I3ED. IRnNA) 19) was designed to
contain EcoRI-, HndlIl and Blnlrecognition sequences, and a backward
primer HKAPA (SEQ ID NO 20) was designed to contain an EcoRI-recognition

ot fhg Bharmisgomerl s himemgrd b IMBARG: o 50 prol 68 of each
i) ToRBRAIRTOIRESH! 5P o PRRHERSPAT POGAL IS or od. The POR vas run for 30
T e Ther &b {8 FOMEaRRca Iehs Yol e fcBieag Stibodfod pilishay¥or, 2 © "
et ool PaRC AU K VT bler L EGHRIROBRIHD IFR Rrese b RAFE Vb, VG &y 701

2003 44 dde oMb ﬁg/@El”ﬁﬂtPB@M%ouBQ.t ah@%dﬂﬁﬁ)@é@ﬁé €Mt drlin 'E?@d:ﬁ'rati@:{‘d t hen
d been BAP-treated. The

cloned into plasmd pUC 19 Dilindl Il that ha
r esul t IrElcitoaii™ flomassahi ChediicAdndidtty €oCANASt s adiftinistefedRo thoImice JIM 109,
to forma transformant. The transformant was cul tured overnight in 2 nL of
2xYT medianotheo ndsaignoupgorid® yig/thd tadf vainpit @aiddse of 1B0divkghe Ased todtealcPBSn, t he
plasm d was purified using Q Aprep Spin Plasmd Kit (Q AGEN). The purified
pl asmi ovasasinsietpterad ol tmma3ef DrpntBUgrenp enc¢ Al theuailvginvaGa Boseref ONM and
ML3 Prinmer RV (Takara Shuzo Co., Ltd.). The plasrnid that was confirned to
have t Wel/mnusect (PeecFEH: i3andsBguence was designated "C ic/puC 19". (3)
Construction of chimeric antibody L-chain expression vector An expression
vector for the chinmeric #23-57-137-1 anti body L-chain was constructed. A
gene encadi ng. #23-.57-.137-1 1L-chain V-reqgion.was ligated to the H ndlIlIl-BInl
site (I%?g?g'gacé) oqlﬁ%l tlc?ﬁw%l}j{'yogeéf ¢ og?l ¥e human ant | body C-region) of
each of the ] ~ “rl)]lr}ﬁ- I uc 19

@1!1 ﬁ?ém n'%ﬂ?wgzg@%l l't%é?&dth% ideh aﬁthﬁfﬁ?%%ﬁioﬁ'y%a@

vectors contal encodi ng the chineric -137-1"ant1 body

L- chai ad¥ifREred (il Bipech@licdnli@ hodd1@aR of a €BREdUEJI1RE Ve Y taliN&ikafhai N K
region C-region. Each of the resultant vectors was then digested with EcoRl

t o separdise of 05 gRNE nfIOPBSE. ChAsreicofitrahiigdindy calcitbinpreph@tigane was

subcl oned into HEF expression vector. That is, a DNA fragnent encoding

#23- 57 (1BIRitdnont fiedindysabi Chaimical-IndgitonCogd.td]) ovescadministpdedgwitbe MBEDE24 by a
PCR nethod. Priners used in the PCR nmethod were separately synthesized

usi ng 3gathentysREroUpyendecdn the tailapiin at A dose kivd rld/kgr | n’eﬂramsz(%ﬂ@il D NO
21) was designed to contain a Hindlllrecognition sequence and a Kozak
sequen@dmingtesed tothegntsof a coptrqhgroumppre Vipghe taid ygipat adese)of hnd a f orward

pri mer CCHL3 ( 1 22). was designed to contain Bglll- and

RcoRl -F‘ch/H}j’r\’isFi oﬁgegeé;@@nl\gé’é‘% 6%3CR was performed using 100 pl of a reaction
solution containing 10 MM Tris-HCO (pH 8.3), 50 MM KCl, 1.5 nM Mgd 2, 0.2
mMV dNTPs, 0.1 ug MBClL24,

As apparent from the results, the murine monoclonal antibddy and the
humanized antibody rapidly decreased the blood ionized calcium levels of the
hypercalcemia model animals (FIGs. 1, 3 and 5). The antibodies exerted rapid onset
and a long duration of action, although the action of the calcitonin preparation was

temporary. In the antibody-administered groups, recovery of body weight was



21 March 2003 45 50 pnol es of each of prinmers MBCCHL1 and MBCCHL3 and 1 ul
of Anpli Taq (PERKIN ELMER), over which 50 pl of mneral oil was |ayered.
The PCR was run for 30 cycles under the conditions: 94'C for 45 sec., 60C
for 45 sec. and 72C for 2 mn. A PCR product of 444 by was el ectrophoresed
on a 3 %lownelting agarose gel, and collected and puri f i2éMaseh 2@p3
GENECLEAN Il Kit (BIO1L01). The purified PCR product was dissolved in 20 pl
of a solution containing 10 mM Tris-HO (pH 7.4) and 1 mM EDTA. The PCR
product ( 1 ulkﬂwas digested in 20 pl of a reaction solution containing 10
M Tri sOPRArved ’n.oggqafgq; theadganistragop\wirh wasonatiabreaved igthefalgitanin) |
(Takara Shuzo, Co., Ltd.) and 8U of EcoRl (Takara Shuzo Co,, Ltd.) at 37 C
for 1 hB[FrP?‘me’é“‘(‘fi‘@@éﬁtF’ifﬁ &rerpt (Fsnds4 2p8i%ct dheseoreshbinslealyl or of or m
extracti,on st _was ecited therefro et hanol

preci pi f'%‘f‘?ﬂ%?’ﬂerhgaet ““}gé‘eb?'tggéﬁf?ﬁﬁ *}'ﬁib%?’:ﬁ:oré?c gug‘apﬁf’fi@ﬁ%gﬁl’ &ihhg'hg 10 v
Tris-H H 7. .and 1 oM EDTA h ]| i uc 19 (1
o e i e IR o R0, L,
o Oy LSRR PP 0 (LA O

Ltd.). Ahstbessididitqreaction solution was extracted with phenol and

chl oroform and the DNA was col |l ected therefrom by ethanol precipitation.
The DNA was dissolved in 10 ~ul of a solution containing 10 mM Tris-HO (pH
7.4) and 1 nmM EDTA. The BAP-treated plasmd puC9 (1 pl) was ligated to the
above- ofREFPRENCIRENAMEBCE (4 ftl) using DNA Ligation Kit Ver. 2 (Takara
Shuzo Co., Ltd.). The resultant plasm d was introduced into a conpetent

cel | of Piepacatian, of tiyibir i nai prpducite natiddTHrR (H-3%) murinkansasrdonsd aneibodg

menti oned above, to forma transformant. The transformant was plated on
2xYT agar nedi um contai ning 50 pg/nL of anpicillin and cultured at 37C
overni ght. The resultant transformant was then cultured at 37C overnight in
2 nL of 2xYT Hebridemaneanable afpmulusignd menoclopal antibadyxpasnst Gumepi ci | [ n.

<t Q REBRP (1465 %?59 %541?# KBS e 0T s e ﬁLﬁ%efgupdéﬁ . n?iah?gp't hat
e LS S BT
8. g), 1‘3"'#%@? 33‘8‘*5'9%‘%8@‘3‘«?98% ?éd , 8U of Hi ndi 11 (Takar a Shuzo. Co. ,

Ltd.) and 2U pfe Bhibnbdakaded wiEPHED (1-34Y €PeniAtuldY. %o WHicH alR@Hier The

di gestion solution was extracted wi th phenol and chloroform and the DNA
was col preedigdhidogictiuliani iy caijiganed vateeirBblidinid(DdJjn)DNAIhaas BAP-treat ed
at 37C for 30 min. The reaction solution was extracted with phenol and

chl or of tuynlogéwtohlinheorPhigated  THIP @e3V)dwshdiabfzed o optah hasobbtiqar Bavipg tat i on.
The DNA was dissolved in 10 pl of a solution containing 10 nM Tris-HO (pH
7. 4) anproteinivioRCEMratibineof? pgimid. CHibe pesvl@nt helution i miectd Bith Fnauod’ g
#23-57-137-1 L_chain V-region (8 ulg) was digested with Hndll] and Binl in
t he samdinaidPitee) abamigearabiorfel -t §o GiNceahempusion.gghbistengtlsioovasy. The

DNA f ment | ect d 3 %l | ti |, dth
col | ect DIkt Frgl AL areal eAres Jomer soPanta6ay Ty O6m the gel - The
DNA . di | ved..in, 10 pl | uti t ai.ni 10 Tris-HC H7. 4
and 1 mEBRAonsHLY kA dpSs of NS uEGnitiss r BaE) BUetHhy MerGR EBHORES | nt o 1
| of t - 1. i d £ dth

o o CREDRE, LB BERARAN Fah AL RS B GRS e rer
{1 ansf o FASYor HB%olbAlS fARHRAactiRS PR RombRiealivahluds Hed! 2XTT

medi um contal ning 50 ug I anpicillin. Fromthe fraction, the
pi asmi d was iBhadfate dmthiiizidd meck Wai BetethiNRdSBr AR IaRtiBbap Mkt iithe (QA AGEN) .

The two plasm ds thus prepared were designated "MBClL(a)7 puUd 9" and
" MBC1L(d€rumliflthé folt@sim@ahamedry. That is, each of the mice was blood-drawn via its
tail vein, and the anti-serum is separated from the blood. The anti-serum was

diluted with a RIA buffer and mixed with '’I-labeled PTHrP (1-34) to determine the -~

binding activity. The mice that were confirmed to have a sufficiently increased titer



Each of plasm ds MBCLL(~) | puUd 9 and MBCLL(K)/pUd 9 was digested -: with
EcoRl and then subjected to el ectrophoresis on a 3 % iow nelting agarose
gel . 47 21 March 2003 A DNA fragnment of 743 by was isolated and purified
fromthe gel using GENECLEANII Kit (BIOL01), and then dissolved in 10 pl of
a solution containing 10 mM Tri s- HC1 é H 7.4) and 1 nM EDIA Magh@Q93 essi on
vector (plasmd HEF-PM 1 k-gk) (2.7 1Tg) was digested with EcoRl and then
extracted with phenol and chloroform and the DNA was col |l ected therefrom
by et hapele iRje2eddowitAIFTHP (rth4W&h6ﬁtangﬂ@IcrWeﬁﬂﬂtﬁa@eﬁtcﬂﬁall?\@@ aldese
subjected to el ectrophoresis on a 1 %Ilownelting agarose gel. Fromthe
gel , a JI¥D fig/agBBfoofhetddfal ilmwAsatiaol at ed and purified therefrom using
GENECLEANI I Kit (BIOL01). The purified DNA fragnent was dissolved in 10 pl
of a sol uti oThrentlaymnafiter the fimvll Tmimainlii@itionp he7mohscawds gaariidedTand thke
BAP-treated HEF vector (2 pl) was ligated to an EcoRl fragnent (3 pl) of
each ofsphteaswagirenBred theegfrqauC The aplgenBelly weteaubpested oo calhgusipyatitton
product was introduced into a conpetent cell of E. coli, JM 109, to forma
t r ansf dpawse myainga Gelhking PAxO3I ASRY. Icinl acgprdanp e withmnyogometiongldingyn

t ai ni 0 ug/ f icillin. F t |1 f i on, the pl id
pur' 11 cnctied st e @ptshepe sbiion S0PY ( Ehndisep cohh hyspiephid Brarm d vas
di ted i 0 f t] | ut t ai ni 20 mM Tris- HC H
5. 5y F0CHR fuedth wan ReBE Sl oTie Wr X BEME s e forrtarSscshinal Go.
Ltd.) aigq{&rl&legﬁu atlé_lfoﬁ'(l;?}éara Shuzo Co., Ltd.) at 37C for 1 hour. This

reaction gave di gestion agnments of 5104/2195 by if the fragnment was

nserted in e SOIGH oPRYSRIGHAORLs BEerdaNE B ABREOnE ROPRALR.O5¢

4378/ 2926 by 1t t ragneht was | nse In the reversé orfentation. The

pl asm > EiALrebeEnitioN drtiBRMidsAnhAY ulth supBaidRdlt offthé Wells @A MAfith e&ll ent ati on
was designated "MBC 1 L(~)/neo"” for plasmd MBC 1 L(~)/pUC 19 or "MBC 1

L( x) / ng@éwtiphadbeaidlkeMEdGnIHATxhédivkn, 19.a {dl)d pliaas HIacietivdof 1HS-7 cell To
eval uate the antigen-binding activity and the neutralizing activity of the
chi mer iybaidbias dvere collbeted fpme sise wellp lim shiiclstherbapding chbalixyvte the PAHx®par at el y
48 expressed transiently in a COS-7 cell. 21 March 2003 The transient

expr esgeeognafion hntib¢diaehad been confirinssd. wakhepaybirstomeas thus nbtadeashwas t he

conbi nati ons of plasm ds NMBCl HCDNA/ pCOS1 and MBCLIL (h)Ineo and pl asm ds
NBO He DI Sidosiinter RENBCHOkTP HeEr canfeining Lagiicy prplsmened Witk APIoi t h t he

ol aam durpleptsl ighh Rl i i50an @ Shutlntibadinestiptint 1
10 | i - T | Al i p t.h t
an of ocP S, LT dpos BEnhERARHl0sRE - BT 1383 RRRC BRI 1T Bl
ALer 32 difinc@hdBIANER NaB S AAHinsAETGIRG IS B € ot ropor at ed

cells were suspended I n DVEM nedirum CO) “cont al ni ng Utra Low I gG

fetal calf sergpndoddéiche #2857 DB 10vdsl dbsehabsd MBodscliotse RyBriddRa di sh in a
C02 incubator. After cultivating for 72 hours, a culture supernatant was

col | ect#2d-3nd3Tdn] sind hgebednoddpesnyd® utddrl the edrimssofahd BualappstGiteakgcorf or use as
a sanple for the subsequent ELISA. In this procedure, the purification of

t he chiAmgust 15nt99%oatythé NationhEISG8:t¢ of Bibsaendeland Hupentietleamvlogyws per f or ned
using AffiCGel Protein A MAPSII Kit (Bio Rad) in accordance with the

i nst r uckgemsy of dndustal $eicp¢reand Technology, Japan (1-3, Higashi 1-chome, Tsukuba-

shi, Ibaraki, Japan) under the accession No. FERM BP-5631.
[REFERENCE EXAMPLE 2]
Cloning of DNA encoding V-region of murine monoclonal antibody against human

PTH:rP (1-34)

Cloning of DNA encoding the V-region of a murine monoclonal antibody



(5) ELISA (i) Determ nation of antibody concentration An ELISA plate for
determ ni ng anti body concentration was prepared as follows. Each well of a
96-wel | ELI SA plate (Maxisorp, NUNC) was coated with 100 Itl of a coating
buffer (0.1 M NaHC03, 0.02% NaN3) supplenented with 1 ~ug/nlL of goat
anti-human 1gG anti body (TAGD, and then bl ocked wi th 2002pMacth 2008i | uti on
buffer [50 MM Tris-HCl, 1 nM Myd 2, 028 M NaCl, 0.05% Tween 20, 0.02% NaN3,
1 % bovine serumal bumn (BSA); pH 7.2]. Each well of the plate was added
with each of the serial diiutions of the COS-7 cell culture supernatant in
whi ch egamsphumaa RHIHR(-340#23-84dh3ds] wag pseflopmed jn thestdlovging gaarnerai t h
each of the serial dilutions of each of the chineric antibodies per se in a
purified form The plate was incubated 49 21 March 2003 at room

t enper e for.1 hour d washed with PBS- Tween 20. Each well of the plate
was th%yimaﬂ}\?‘l HPEBH‘?& of a solution of alkaline phosphatase-conj ugat ed

avatent - LFA0kIRHLE 1Ty A bl TR PR 2
added vp rmgﬁd&/ Kt (Pﬁaﬁnfc‘i':?gti&g{:mﬂﬂﬁ% QQcﬁ% §¥ ?8%1&914121#23—57-137-1

p- ni t rophenyl phosphoric aci € so was measured on its
absor bapge failyHdmdpenibtdngithvha e Bhalicsh FedeShnd BiIONRAW)s 101464 Gha Ne the

anti body concentration. In this determnation, Hu 1gG 1 a Purified (The

Bi ndi nGuPified) thebeFrat &t @SolifRd¥T)-Tetaldke Spuin)CHREAY il dtrbidAAcOwith the
antigen-binding ability An ELISA plate for the determ nation of

ant'i gerinftrutiong iatiulded yn vieeskip.r Epearesdltatt sbbitionwwas katgjbcred |t ectianal 96- wel |

ELI SA plate was coated with 100 pl of a coating buffer supplenmented with 1
~t g/ nL précipitation BT bbRi the3thRNAPaphipdeciRaatear dihelmBNA ptegjpitaadvashen bl ocked
with 200 Itl of a dilution buffer. Each well was added with each of the
seri al dissolyedoimsamelutina beffer.7 cel| cul ture supernatant in which each of the
chinmeric anti bodi es had been expressed, or added with each of the serial

di lutions of each of the chineric antibodies per se in a purified form

After t | ate i ncybat ed at t d d with PBS-T
20, “cadd REMF G g PR S AR T RER OB Ros E BN BB 01 o kal | ne

phosphat S8 conj ugated goat anti-human |1gG anti bodies (TAG) . After the
pl ate W&s %'ncubat ed at room tenperature and washed wi th PBS- Tween 20, each

vel | Of(i)t@ﬁm@ﬁp%‘&ec ﬁqqf%.-ﬁ-tl'ﬁmgl %{%ﬁ-c@_g&“@%gﬂ% sol ution ("Si gma

104", p-'nitrophenyl phosphoric aci e sol ttion was neasured on

its absorbangegate dfpding HSEMGn M-Fdgedh 8t theRRaARE nidlloRldmathntibsdy@ result, it
was found that 'the chinmeric antibodies had an ability to bind to human

PTH P (again3¢ humad FTH&rPcwas eldnsd bya 3tAR Al0RInethode@roindahad . thet abl Paal
structures. It was also found that there was no difference in the ability
to bi ndNdtb Adadr Bc{. USAR435 83962002, HO83hBotyn v skyart. icb ety Nuniclelic AcidsaRes. A chai n
Cregion and the 21 March 2003 50 chineric antibody with L-chain K chain
C-regi d, 29h212888r £98Dhe TihecH R ACE- methiod v ast parfremedritsin e 8 Aameli body was

constructed using the humani zed anti bodg L-chain A chain. . .
FINDER RACE Kit (CLONETECH) in accordance with the instructions included in

the kit. In this method, the primer used for synthesis of cDNA was MHC2 primer
(SEQ ID NO: 1) which is capable of hybridizing to mouse H-chain C-region. The
above-prepared mRNA (about 2 pg), which was a template for the cDNA synthesis,
was mixed with MHC2 primer (10 pmoles). The resultant mixture was reacted with
a reverse transcriptase at 52°C for 30 minuets to effect the reverse transcription of
the mRNA into cDNA.
The resultant reaction solution was added with 6N NaOH to hydrolyze any
RNA remaining therein (at 65°C for 30 min.) and then subjected to ethanol ~

precipitation to isolate and purify the cDNA as a precipitate. The purified cDNA



(6) Establishment of CHO cell line capable of stable production of chineric

anti bodies To establish a cell |ine capable of producing the chineric
anti bodi es stably, the above-prepared expression plasm ds were introduced
into CHO cells (DXB 11). For the establishment of a cell |ine capable of

produci ng the chineric antibodies st y, either of the follMaichg003

conbi nati ons of the expression plasm'ds for CHO cell was used:

MBCl HcDNA/ pCHO1 and MBClL(a)/ neo; and MBC 1 HcDNA/ pCHO 1 and MBC 1

L(x) / negas UgdtetDie Almpl WNEENDERt AacisdraSECHIDNG: 42)catphasihmedd blyyreacting

el ectroporation using Gene Pulser (Bio Rad) as follows. The expression
vect or switke Td RNAdligaselay 331 € doedl hoittshanal adstionalty atroenyiemgpePyture far 1 ve

| i near DNAs. The resultant DNAs were extracted with phenol and chl orof orm
and colloaes.edAbyheppramers fosemphifigation of tb;moeDNAThe aPGR rmethpllnd neliars pr epar ed
were subjected to electroporation. That is, each of the plasm d DNAs ( 10
pg eac Primers(SEQIE NQ: 2) sndMEE-Gl peimer {SEQHX NG Df(Scdones.ef al.n PBS(-) (
1 x 10'_cellslim). The resultant solution was applied with pul ses at an

el ect r dhiptachrologyadi 48, l(gglh‘,”ﬁtﬂ)\‘ﬁegnd 25 pF. After 10 min. of recovery

DM o rodi um tel eé@%ﬁﬁ%%on%a?ﬁseﬁk%é@ﬁﬂ@éﬁﬁ«ii#hﬁpf’lzé@é%ﬁf%ﬁg eSul t ant
“hebount R e AT Bl S, PSR s
v o naRkatrareiaRata Sl LG ) SRS tfior Bt Xa B eh 0 o) [ P
of GENEIAGHN mfxtd&/ thalc®NL B Rich MIOIG] Peintdt dndr SmPBRETNDERE AdhdrNt O

whi ch the anti body gene was introduced were sel ected. The sel ective nedium
i's replpafRér had B¥endidak & bvenhidoMieraM6il (GEKD Wid Rivetdde FOR Wwis

repl acenment, the cells were 51 21 March 2003 observed under a m croscope.
When a pesfopmadlie ThetrhalgC pelehMudsl $8GJe(Peekin Elneery édd 30 vwarles dedezrthe ned on t he
anount of the produced antibodi es by ELI SA as nenti oned above. Anong the
cel | s, cohdidomsh941C forctfusesd &° Caliogdbd sepnand 78f Cdnt 2o es wer e scr eened.
Then, the cultivation of the established cell |ine capable of stable
production of the antibodies was scaled up in a roller bottle using

ri bonucl eqgsi de- ar oxyr|bonycl eoside-fre M pedi um containing 2% U tra
Low | g&i} gﬁ%‘?‘“&é’l?fﬂ)g‘i‘? Ef\’/l’i #%nga‘f%f éﬁﬁb%‘bﬁlﬁflng“ R8N ti vation, the

cul ture super,nat ant s col lected and then filtered in 0. 2-pmfilter
(M1 1ipore) tﬁbg?%en%{f\é%g@ ﬁ%‘gbﬂr?sreghoe Oet:‘}?lgnl? =i Hoingét%lngﬁarg%bq e chineric
ant i bodi_e: e s %%}% f i ng PORCS
Pr ot ei %gg\ﬁl&éflg%{l ?ge_r ep‘tgsl %/lén%ﬂwc)) }%‘fserrs %o@n né’eﬁ&gﬁgb%%ﬁt;ﬁgbr e) in
accor danpge NAd NAte SenhSACES gwslomiaideds] Belyafsiy, ta. ellAe, Rukidié adigi neri c
anti bodi es were provided for use as sanples for the determ nation of

neut r alResi 1Y, 2919-2932 19849).f OThd HeRACEnivthdDWad beifbamned asinigS eAmptiacy on
hyper cal cem ¢ nodel aninmals. The concentration and the antigen-bi ndi ng

acti vi tBinddr R AE€EKIiti(Clactadh) e ncaprdaidebwith eébe instmctoteintiudzd inshadit he sane
ELI SA system as nentioned above. [REFERENCE EXAMPLE 4] Construction of
humani 2edhiarmétbodiyol{go-dTengngruwas weedols the poimerdar aynthpudingi¢2NAi n The

Construction of humani zed H-chain V-region A humani zed #23-57-137-1
ant i boapore-prefagedR b (AW ® 1), BbichyWas @itagplate for BescDNAPYBHES: a PCR

e Sl e SRR A
Fol | owigeeibabicnt 17 Toior T, Yo el Blersr i pehic i o LSRR it 1 (seq
'D NO AR A NG YBEHTIERS rdatith sBtOn w4 addda!Dick BN RROH'E RydSIVHE YA

RNA remaining therein (at 65°C for 30 min.). The resultant solution was subjected

to ethanol precipitation to isolate and purified the cDNA as a precipitate. The

cDNA thus synthesized was ligated to Ampli FINDER Anchor at the 5° end by

reacting with T4 RNA ligase at 37°C for 6 hours and additionally at room



21 March 2003 52 sequence) and MBC 1 HGP2 (SEQ ID NGO 25) and MBC 1 HGP4
(SEQ I D NO 26) (both containing an anti sense DNA sequence), all of which
containing a 15-21 by conpl enentary sequence on both term nal ends thereof;
and external prinmers: MBC1 H/S 1 (SEQID NG 27) and MBC 1 HVYR 1 (SEQ ID
NO 28) having a honmology to the CDR-grafting primers NMBC21MEPCh2003d MBC
1HGP4, respectively. The CDR-grafting3frinmers MBC1HGP1, MBCLHGP2, MBC1HGP3
and MBC 1 HGP4 were separated on an urea-denatured pol yacryl am de gel

(Mol ecul ar CI oni g Laboratory Manual, Sanbrook, et al., Cold Spring

Har bor &’Fﬁ@% I15.1989) , " and extracted therefromby a crush- and soak

Spr i ng &a“?LifR' %51%8#9&&&@?@?@3%3‘3 DR deign e ERR SR hoptae of ¢ ne
CDR-
pol yg::?{/ qéw a'P %B?OL |hqrrrPE§IA mgé’srrgrﬁ%ﬂtﬁ ﬁ?’f ne" P%séu‘fn(flé\%%ggl% fragnments,

iop(raagfiv |on hfﬁg‘yhrﬂgéﬁizgﬁg}\men coﬂ?@ %)déﬁ)?lrom ﬁssédl ?916@ )E:mw r{ilsesg)e/lk

met hod. HE'P??_'HGBSM tSG%Nm&lV‘@QS%MTPQ [S Rrﬁod@i‘POIlC?PSRWPS o5 Gyt ai ni ng
10 MM Tri s 7.4) and 1 nME CR was petformed usi'ng TaKaRa

Taq (Tak@m,h%sxaﬁu@mﬁpwraq (Pmmﬁumsmlmpﬁl@leﬂdmn&m& rither ri sed
1 pl each of the abovenentioned CDR-grafting prinmers MBCLHGP1, MBC1HGPZ,
MBCLHGAD NGt NBaddHERd ,0fQhe eattib MiiRsurevd tBe DONXK tJ tkadiaMRC [8BQ ID N
buffer. The PCR was run for 5 cycles under the conditions: 94 Cfor 1
mn., 5§ and AarplilFINDERaAncHR wege fligntel, wver whith méswhl @i (50 gcvaon sol ution
was added with the external priners MBC 1 HVS 1 and MBC 1 HVR 1 (50 pnoles
each) . lagened. t MGR waaderfonmad i ﬂ“hefmalk@yqimgl 180k RarkinuBlner) ferddd t i onal
30 cycl es under the sane conditions. agnent thus_ anplified was
separ at SFles,undes the eonghitions: St € SoRdP é§? $ 68nC afowg Kec-sred d2Grfagamige (FMVC
Bi o. Products). ' An agarose segment containing a DNA fragnment of 42| by
was excised, and -. the DNA fragnent was purified therefrom using

GENECLEANKl, i égéql%%"e%m‘m o B O D e T et vas

precipitated

Cont ai ni ng. 107 e N AOEnbREAGHTRY' ol IR Sythod aficFBEY AR

react i opadiepabit8d b9 agdfRd gfepueaueﬁbmmqnp; 3% RuYévd GAGTRRArokO Ml asm d
pUC 19 that had beéen digested with BanH and H ndll1l, and Subsequently the
nucl eot Bide Psedlices)C e Fok ehbie of efeliichain Vl-it‘giﬂrdamiﬂ)edeicﬁﬁfﬂ viadgioh, @hasm d

havi ng the correct nucl eoti de sequence was designated " hI\/BCHv/ pUC1 9". (i)
Const r vagarase gl segmbat convainagy © PN A fragoman iof ablokt £5hbp wabNAciked Ifrayat e t 0
cDNA for humani zed H chain Cregion |, the DNA for the humani zed H chain
V-1 egi dhe@shst Fach elithergel segraensy avastsapjesied toopirifieatianofzthedNAet hod. For

t he PCR net hod, a backward priner S2 was designed to hybridize to the
sequenciE2BREYAfigtarest using @EWWAN% Kig SR 180 gneiseerdagre piidh l‘Wegl on and

527hSéén?tféé%an“sazﬁﬁf‘uégﬁEﬁ‘f?nesﬁtiﬁﬁ?gﬁ shfed ??%Elegﬁmﬁ%&th hinal ?3?m,gr d
the 3 a%?ﬁii?ﬁﬁﬁ eRep S el FoA ST Thl ora liviet Shneating TR T ogi on

pert or aGiGE b AR AMEBIRAN T pofidh TSRO BIA RdGRNEL HfR gl ES

appe“de&jltﬁ Q%?&&tmﬁ@ﬁz? X:%P(Néw l?n%iéﬂd Bib 18531k B9ed £0r 4 nohfakd
hMBCHv/ pUCI 9 as a DNA tenplate, 50 pnoles of each of MBCIHVS2 and MBC 1

HVR2  asfupthefigested. with @fredteittiba ehxyrha ®coRd (Takdra SHudd U, L.y K3 D foer . The
PCR was.run for 30 cycles under the conditions: 94 Cfor 1 mn., 55 C for
1 m n. Bhour/2 Thefdigestion solutitwe wibléx fractgdavith phumlamﬂlahﬂmm(ﬂommsmdmr ated by
agarose gel electrophoresis on a 3 % Nu Sieve GIG agarose (FMC Bi o.

Pr oductcipitatpd wigh gtiemiol topoldéatithgDNANA fragment of 456 b, p was exci sed,
and the DNA fragmant was purified therefromusing GENECLEANII Kit (8l 0101)

in In this manner, two DNA fragments containing a gene encoding mouse H-

chain V-region and a gene encoding mouse L-chain V-region, respectively, were ~

obtained, both which had an EcoRI recognition sequence on the 5’ end and an Xmal



.. accordance with the instructions included in the kit. The DNA fragnent

t hus 21 March 2003 54 purified was precipitated with ethanol and then

di ssolved in 20 ul of a solution containing 10 "M Tris-HC1 (pH 7.4) and 1
mV EDTA. The PCR reaction solution thus obtained was used for subcl oni ng of
the DNA fragnment into plasmd pUC 19 jhat had been di gest &d Marcth2@30Rl and
Smal, and then the resultant plasmd s sequenced. As a result, a plasmd
was obt ai ned whi ch contai ned DNA encodi ng nouse Hchain V-region derived

f rom hygédga@ion feqbehde 48 (thel38840.al so contai ned EcoRl - and

H ndlI1-recognition sequences and a Kozak sequence on the 5 region and
Apal - and Smahe BeoRF+KinaD DN (isganass conthingnBh gereencadiig ntduswab-cAgs gnat ed
"hMBC 1 Hv/pUC 19". (2) Construction of expression vector for humani zed

ant i bodirégiohand aReas rndodivl bl se-Ic-Dhiincénre giongras pediNel g everensepafadél yh PM
anti body H chain was digested with Apal and BanH to give a DNA fragnent
cont ai thigetedatoNAC19 sigetenthat dvad dienn digebid with ditoRJ and Xhiakiral 6t Cfarelyi on. The
DNA fragment was introduced into plasmd hMBC 1 Hv/pUC 19 that had been

di gest daupising APAA Lagatiom kit ven%éip&kbraaShw Epradild inascerdanemwitbdhe h\VBC 1
HcDNA/ pUC 19". This_plasm d _contai ned bot h DNA encodi ng the humani zed

#23- 57inggructiogh {nqludsd incthgikit -4 Peraen GHHHDIQA the igatiog migars yaspddedhai n
C-region é,XI agd hf\d, EcoRl and Hi ndl || -reegogniréi on. sequences on the 5'

r egi on *&AHO A 85 AsPlytianseantaingle CUBRRIARECIT dife ogli. I G (Nippon{deReot i de
sequen t he..correspondi ng.apin [of equence r .the i zed

Ch anal K oeb @ TECAETRRAE Bl ATbREn € hanER EfokAmytrrs M4 TefTan 1 n
SEQ | D, NO .56 .res t 4 j | pud 9
was di éﬁggt%(?f%\ﬁ]ﬁoﬁgghkga%lﬁa cref Oﬁg{é\/ﬂéﬁgt%@%&h@%{@ %on ai n‘pﬁgNg/NA
encodi ?ﬂ‘(ﬂ [ 4 JiNa m,gg I 8% i f on

pl asmi gggt&%gf t giteﬁ%;grl’(g{een A{"gr;gste 'vﬁbgc}?)éd anggﬂéw.b?@’;érﬁgéult, an
expr esgodd sphngrnabéma@odamymra@g 1989) LrtheWafcubatitd NeJfor W @lh.Was

desi gnat ed " hMBCl HcDNA/ pCOsSI ™. 55 21 March 2003 To produce a plasm d used
f or exfhhesssultant teld s6hiQoned s platedson HBMYRE mledHaDNA/ XA d@arvwasdidingest ed wi t h
EcoRl and BanH to give a DNA fragnment containing DNA encodi ng the H-chain.
The DN@Miolexghasrtlong: iAlabeoaecwy MatunleSanbewkont slecCad §EHE Hattatr had been
digested with EcoRl and BanmHl . As a result, an expression plasmd for the
humani kebortenyRrass. U489 beentpingeg citherclP0Res5Qpginn af empi¢iMBc O 1 el pCHO 1

". (3) . Construction of L-chain hybrid V-region (i) Preparation of

FRL, 2/ BREGAn\A) ng/midnef Kogdl. And dica ingpbated aggy ﬂ(yawr&l&htc haR fhi§ I3 HE Lot h
FRs fr%m al.QUrrag)i zed anti bodg agd FRs froma nouse (chimeric) antibody was
const r fc£8d TURYTERLR Y BRPHES: eval uated for the humanization. In this

step, a hybri L i %n%lél:eg i fir Rgman
anti body andlrﬂ@%g%ﬁqééﬂagﬁ%%%ggﬁf%de rom a&ﬁ%ég&gn[t{?%g yl_?\%gxpr epared by
utili Z'nﬂﬁi\%lﬁ%oﬁ’{alil'lih SFbF 160 bPBoSighLl ACAAGRIAR. OFRE cofl FaRidtPwiBCLL(2) / neo
and hMBCI L( 7~)/ neo 51 pg each) re separately

applied to Plasmid Extracter PI-100X (Kurabo Industries, Ltd.) or QIAprep Spin

Plasmid Kit (QIAGEN) to give plasmid DNA. The plasmid DNA thus obtained was

sequenced.

(4) Sequencing of gene encoding mouse antibody V-region

The nucleotide sequence of the cDNA coding region carried on the plasmid
was determined on DNA Sequencer 373A (ABI; Perkin-Elmer) using Dye Terminator
Cycle Sequencing Kit (Perkin-Elmer). In this sequencing, M 13 Primer M4 (Takara
Shuzo Co., Ltd.) (SEQ ID NO: 5) and M13 Primer RV (Takara Shuzo Co., Ltd.) (SEQ

ID NO: 6) were used, and the nucleotide sequence was confirmed in the both



digested in 100 Itl of a reaction solution containing 10 mM Tris-HO (pH
7.5), 10 MM Mg 2, 1 nM DTT, 50 nM NaCl, 0.01 % (wv) of BSA and 10 U of
Afl'll (Takara Shuzo Co., Ltd.) at 37 C for 1 hour. The reaction solutions
were subjected to el ectrophoresis on a 2% | ow nelting agarose gel, thereby
gi ving DNA fragments of 6282 by (referred to as "c 1 " ) ahef'ai%ﬁoﬁy
(referred to as "c2") fromthe plas n3d MBC 1 L(a)/neo or DNA fragnents of
6282 by (referred to as "h 1 " ) and 1022 by (referred to as "h2") fromthe
pl asm ddi@é'%%n% L(~)/neo. These DNA fragnents were collected and purified
fromthe ge1s using GENECLEANIlI Kit (BIOL01). Each of the ¢ 1 and h 1
fragments ( lyg - 1 : Rk WAS.. EX LT wth
phenol and chTt(l)ér g%ager‘)@n(fc%ﬁntééﬁgg%ﬂﬁ ee?ﬁd&{%%‘Irsgg?gpélgwgﬁg%gn%%‘%gsoI ved in
10 ul Ofrof BIridon®# ER25Y 43 NG al QeS¥niidaSNiBLC 1 (40" Tarh) pﬁeﬂi&caﬁﬂaﬁﬁwa The
BAP-treated cl and hl DNA fragments (1 pl each) were ligated to the h2 21
Mar ch énBoding mudNAchimoVEREFon(derived RaaMybridoRReEiI-s 2l 187- ¥asdC
overnight). Each of the ligation products was introduced into a conpetent
cel | ofddsigmedd IMBQIIA". t Tht auclcatidedvghaicen includisg thocwnt@ponaingnas
cultured in 2 nL of 2xYT nmedi um contai ning 50 ug/nL of anpicillin. Fromthe
cel | framinocacidgs Sfequphasjrofl theaB Npueaddadenlg thei mgusd #23-6p- 137 h akiibedy-d Ki t
(QAGEN). The purified plasmd was digested in 20 ul of a reaction solution
cont ai rdexiyedCHekninr Vsrepon inpasmisl) MBLOI Hg4 apCeene dneodlimgithe madse#2her 2U of
Apall (Takara Shuzo Co., Ltd.) or 8U of BanH (Takara Shuzo Co., Ltd.) and
H ndl | 137 Takdrantipdyglegiyed Li-chaip Vqregip ip plasmigMBC 1H24 werecshawn ipas

| i gat ed I t hi.s di ti ti e f t f 55601 1246/ 498

by by 3. H3Mas! 57 98U Booribpertialugndhe anpd FEisea88AES RBIE ¢ ne

BarmHl / Hi ndl 1 1. di i B d t hj ptd . the desired pl 1 d

ver o 1 chreantises 955 tredP ety Gredi.ord| e e SRy Theioh ek TR e Frs, 4

hybri d S?@?l ﬁ9 &&hﬂ n4§"@§sp%%ﬁb&9l{}?‘t ed "h/mvBC 1 L( ~1 )/ neo”. On the other
a clone dh 2-¢C

hand, or the courd not be obtai ned. Therefore,

reconbi nat i OHFWE.ac&PQrMﬁ%ﬂfaim% PIREh R G 1 W ah A BT lﬁ.h‘?otf §G 4t ant
I to a HEF vector. Int

reconbi nant product WAs cl oned | . IS procedure,

pl asm oabifinzdpidfikid PIBOL ZhweR dadi fiftde DN Blepiflid& T UOBNi zed anti body

L-chain V-region w thout any am no acid replacenents, and plasm d hMBC 1
Ld7JpUGMBC 1 Ho#FhambtEsehadchioNe /eI 009 (8 BC HLB N epeaivielpodphdsedhai n
V-region with an amno acid replacenent at the 91-position amno acid

t yr osi noli strdiR8héve been ddposiddd hndgrithe termisdof the Mwdapdstrilreaty 4tith§he Kabat's
prescription) by isoleucine, were used as tenplates. Plasmds MC 1

L( ~) / pUntianal fastitute ofBjogcienaoanth HummcTachnglogyd gegcy of dndystdalch) wer e

I TC RN B SR AL VT

1001 8 bk 0008 i heBbphon bl B s TR SRR O
96l o RERRY B 1010 RSB oS L BRI MGG B 19

each ofrepdég%ﬁ,s hMBC 1 La~/ pUC 19 and hMBC 1 Lda/pUC 19 (referred to as
"ha 1 "" "and "hd 1 "', respectively) . These DNA fragnments were coll ected
and purified using GENECLEANII Kit (BIO 101 ). Each of the ha 1' and hd 1
fragnents was ligated to the c2' fragnent and then introduced into a

conpet g8y Deedrinifdtidn o£GDRs cfVhidfifle nicnoklynal antibads#23-5@n37-Thgainsansf or mant
was cultured in 2 nL of 2xYT medi um containing 50 ftg/nL of anpicillin.
From t he cehuman®dtHi®n, the plasnmi d was purified using Q Aprep Spin Plasmd
Kit (QAGEN . The plasm ds thus prepared were designated

The H-chain V-region and the L-chain V-region have general structures
similar to each other, in which there are four framework regions (FRs) linked through
three hypervariable regions (i.e., complementarity determining regions; CDRs). The

amino acid sequences of the FRs are relatively well conserved, while the amino acid N

sequence of the CDRs have an extremely high variability (Kabat, E.A. et al.,



"m hMBC 1 La7JpUC 19" for the ha 1' fragnent-containing plasmd and

"m hMBCl Ld7~/ puUCl 9" for the hdl' fragnent-containing plasmd. Each of the
pl asm ds ni hMBC 1 Laa/pUC 19 and mi hMBC 1 Ld~I pUC 19 was digested with
EcoRI. The DNA fragment of 743 by was el ectrophoresed on a 2% | ow nel ting
agarose gel, and then collected and pyrified therefrom usi2iMABENETEANI |

Kit (BIO 101 ). The resultant DNA fragnent was dissolved in 20 ~ul of a
solution containing 10 nM Tris-HCl (pH 7.4) and 1 mM EDTA. Each of the DNA
f r agnmefiSsquesicpbof PastejnsveImmygeailegicablitbeseth Usebeps. disatth BdHOmaat ed HEF
vector (1 ftl). The ligation product was introduced into a conpetent cell
of E. Setvices)iB83). to forma transformant. The transformant was cultured in
2 nmL of 2xYT medi um containin nm. of anpicillin. Fromthe cell
fraction, thtnpleaseaf thesméasurthe h@dm?%}hgl Qninoranid Spiweenl the W -degibns 60 AGEN) .
Each of the purified plasmds was digested in 20 Itl of a reaction solution
cont ai Hiengpurige mgmclenaliantibedy ggaipst mmapPTHA was deggpongd wiho nM KCl, 8U
of Hi ndl II Takar a Shuzoogo ) LJI%RIN) and 2U of Pvul (Takara Shuzo Co., Ltd.)
at 37CHf 8?5“ ) edaﬁﬁ'éasﬁl Sigo WepﬁFérfPF@PBE%‘S%S&*‘BHS*M@)@K&E%& ation

that: | DNAfr |nserted| t he din rrect
ori ent 8{‘1‘ h[“ﬁrg‘a‘?]gggt Yo SRS ered Jjﬁc&?‘&é‘&?ﬁ’&ﬁ%?‘ﬁ@ﬁ’éﬁ"ﬁg% ‘5104/ 2195
bp, vvhereas e & smd in the reverse
ori entati on, ‘rh%ﬁﬁwéj g&?\,\cgl%lf%rsclb\% {315 ﬁgdexgg"cm E abrifp S g?wﬂé‘78/2926

S [ régh ofi® vect ors
codl nggF@rﬁ%ﬁ?géS%Igl%i/%%ﬁéa&ﬁ%%quhtyﬁ/ 9 gﬁ?@b e&éé %ghtglpn V\illéﬁl wer
desi gnafeed- @il 9S&lgidh #8Gh8H in 1»1 d:a9 (36U, rafjfbct %N\/BC 1 Ldal neo".
respectively. (ii) Pr eparation of FRl/FR2 hybri d anti body An FR1/ FR2 hybrl d
anti body was prepared in the same manner as nentioned above utilizing a
SnaBl restriction site |located on CDRL. Plasmds MBC 1 L(a)/neo and h/ mvBC
1 L(A)/neo (10 ftg each) wer e sepaﬂab_m_y d| gested |n 20 pl of a reaction
sol utign—cg - a S ~9) T MGG DTT, 50 nM
NaCl, OB (wy) of BIK MBI ( ., Ltd.) at 37 C
for 1 7in ViEediss ' i OIS =RE! € qer—digested in 50 N
of a reaction scﬁuion contai ni ng 20 p 10 MM Mgd z, 1
MM DTTL-dhagn MMelgidn 0. 01 %65w v) of 2B and S0)60f PVL93 405 37C for 1 hour.
The r
el ectrophoresis on a 1.5% | ow nelting agarose gel, thereby giving DNA
fragnents of 4955 by (m) and 2349 by (n2) fromthe plasmd MBC 1 L(7~)/neo
and DNA fragnents of 4955 by (hm) and 2349 by (hnR) fromthe plasmd
h/ mMvBCl L(a)/ neo. These DNA fragnents were collected and purified fromthe
gel s uBRIEERENEGE EXMMPKE:3 )(@protefion d dHhiglerichenthiesdsf r agnent s obt ai ned was
di ssolved in 40 ul of a solution containing 10 "M Tris-HC1 (pH 7.4) and 1
mv EDTA. The ml and hml fragnments (1 pI each) were ligated to the hn2 and

n2 fra ts ach respec Each of the resultant l|igation
producmt&ﬁ{‘%&g&éﬂ‘)“frm 6’“@’ rfité’n% cell of E. coli, 1M 109, to forma
transf &ﬂg%u&hfh&fﬁn&fa% &Pt ai ned was cultured in 2 mL of 2xYT medium

cont ai of anpi cl Fromthe cell fraction, the plasmd was

purified Us'ﬂghg&st b &Bk&s%na%@t& A@rf C% A%'N)) 1(‘!"D§@&%f@\fuxﬁatﬁeﬂ%5m ied

pl asm ds was di in 20 pl of ution
C-region Cyl, the cloned DNA encoding mouse H-chain V-region was modified by a

PCR method. A backward primer MBC1-S1 (SEQ ID NO: 7) was designed to
hybridize to a DNA sequence encoding the 5’ region of the leader sequence for the
V-region and to have both a Kozak consensus sequence (Kozak, M. et al., J. Mol.
Biol., 196, 947-950, 1987) and a HindIII-recognition sequence. A forward primer
MBCl-a (SEQ ID NO: 8) was designed to hybridize to a DI\}A sequence encoding the
3’ region of the J region and to have both a donor splice sequence and a BamHI-

recognition sequence. PCR was performed using TaKaRa Ex Taq (Takara Shuzo Co.,



59 21 March 2003 containing 10 mM Tris-HCL (pH 7.5), 10 MM MCl Z, 1 nmM DTT
and either 8U of Apal (Takara Shuzo Co., Ltd.) or 2U of ApalLl (Takara Shuzo
Co., Ltd.) at 37 Cfor 1 hour. If the fragments were ligated correctly,
the digestion reaction would give a fragment of 7304 by (by the Apai

di gestion) or fragnments of 5560/ 1246/ 498 by (by the ApaLl 2ii Maxhi2063 for m
1-hn2, and fragnents of 6538/ 766 by (b¥the Apal digestion) or fragnments of
3535/ 2025! 12461 498 by (by the ApalLl digestion) for hmin2. Based on this

Zii‘é&ﬂpﬁ 3 gl PaeB Bt fresdis 'T’W‘;%’éém?}obﬁ%a%éﬁ P 0000 Bt ea
FR2/ m)ugé #@LQHW%L?%%Q&EF ?‘Ial n ’(%6e F‘é’n%?‘gmm&aﬁa‘}?ﬂi@gu;aaere

obt ai neds MAC 1 @Na¢ gﬁﬁk'rm 96 JTURREEHx 2*§ﬁ 'ahag)\éRénﬁ@%mr% mﬁgrﬂu%f‘e

#23-57-137-1 ant1 boty L-chain was prepar grafting t ni-que’ by
means ol ECRAIE SPHI of Hﬁnérﬁ?oﬂrv@mra%l'egn qfhc?éwm'l%ﬁCfo# 38 2%§§mglcr

anti body L-chain (version "a") that”containe , FR2 and rived

f rom humkdcantitibrd 48438 68id. CENGAI nlRf 79SCNor 2tmidl - . THCONG J.
| munol ., 39, 95-103, 1994) and FR4 derived from human anti body S25755

( NBRF- PiBagmenits<th€RRmplifivel by ver BCRIaethodheersisgppttadeysagwose gl f ol | ows:
CDR-grafting priners MBCLLGP1 (SEQ ID NO 29) and MBCLLGP3 (SEQ I D NO 30),
bot h haelestgrophgreniseotDNA % dautinee G THR-garafet (FMCBionBralueBCLLGP2 ( SEQ | D NO
31) and MBCILGP4 (SEQ ID NO 32), both having an antisense DNA sequence,

al |’ of which Waqn,aanlgazqseogel@@gfmeehemtanyngegmhcfeawnentmf 433t bp was mi nal
ends; and external primers MBC 1LVS 1 (SEQ ID NO . 33) and MBCILLVRL (SEQ ID
NO. 34) eKeisehdng the RN Advagmentirasappified thosefrom yping GLEAN 1K VBC 1

LGPs antBIO MDA AFHorsate BABe 13 PRSP REodEd i theckitonThe BREACA N Lr cd
B0 Cotte® Safte i e Srinttafigh s Gon BeaR el th ARG sal®BRRrer - om |
Samr oofolpifE 1O RPEAAERRC) LV bl ERHEITAL R Whiog ATPREMY Y T

CDR- gr aiégunanpbwgéluéllanml Slkeited ﬁ&peésm&%w nfwniﬁnﬁi Yh& HindIII
pol yacryl am de gel. The identification of the fragment of a desired

| engt h (PekapeShazdred.,ditdd £id7F Caog@lhdubi NThE digestynisbhiaidnadaPexteictdd/ ray.
The desired DNA fragnent was collected fromthe get by a crush-and-soak

net hod. withephembol end ehloDdfdrir aighehieh precipitagdol iedthianoR® cillest the BOAIDE oNn
containing 10 mM TrisHO (pH ?.4) and 1 nM EDTA. PCR was performed using
TaKaRa BMerpsyy (Takara Shuzo Co., Ltd.) and a buffer appended thereto. The
PCR reaction solution conpri sed er 100 Itl) 1 pl of each of the

CDR- grafting Pkt ritadnagetiindips BapgtDNpofragment, ghdch geptaining a gene

encoding the mouse H-chain V-region, was subcloned into pUC19 vector that had
been digested with HindIII and BamHI. The resultant plasmid was sequenced on
DNA Sequencer 373A (Perkin-Elmer) using M13 Primer M4 and M13 Primer RV as
primers and Dye Terminator Cycle Sequencing Kit (Perkin-Elmer). As aresult, a
plasmid which carried a gene of correct nucleotide sequence encoding the mouse H-
chain V-region derived from hybridoma #23-57-137-1 and had a HindIII-recognition
sequence and a Kozak sequence on its 5’ region and a BamHI-recognition sequence

on its 3° region was obtained, which was designated "MBC1H/pUC19".

(ii) Construction of H-chain V-region for cDNA-type of mouse-human chimeric H- ~

chain



MBC 1 LGP4, 0.25 mM dNTPs, 2.5U of TaKaRa Ex Taq in the buffer. The PCR was
run for 5 cycles under the conditions: 94C for 1 mn., 55C for 1 mn. and
?2C for 1 min. The resultant reaction m xture was added with 50 pnol es of
each of the external prinmers MBCLLVSL and MBCILVRL. Using this reaction

m xture, the PCR was run for additi ons& 30 cycl es under t 4 Mareb 2003
conditions. The DNA fragnent thus anplified was separated by agarose gel

el ectrophoresis on a 3 % Nu Sieve GIG agarose (FMC Bio. Products). An

agar ose segmtlignot@cDINY of thMNfurha R PIeRdin @-reépidn Oy1 /e BNAI &RAdignd t he
DNA fragment was purified therefromusing GENECLEANII Kit (BIO101) in

accor dahe eonist H-chaini Vigtgioatdonssucted las describedtabevkivas miodifiec@Byr £RCR on

m xture thus obtai ned was used for subcloning of the DNA fragnment into

pl asmi dngtyed 19 At backwiad poieesy MBS (BEQ IBaNBI: 9adior thieridHchain Vhegiasul t ant
plasm d was sequenced. The plasm d thus prepared was designated "hMBCL/pUC
19". | rvasrdesigneddnicaushthgegplacemgat abthesgsond aninmicid (aspathgieorefethpondi ng
to the 96th am no_acid in accordance 61 21 March 2003 with the Kabat's

pr escr iSEAYLIE c@rodingshgdront porugmal e lgadariseagencedpr theeHhae¥riegioms thi s

35 A P S A 1 VS, Bl 20
S , T PCR i i
S0, 905, kA8 A0 BRE B ST e RS L BB U L

of TargE AP FRRTSHOIIRG I IVHor (AT chalpS-SafiiRedel e 190 but i or.

over ﬁ,shdmcrl_%rtﬁé DNA seqfedde! nchlingl ¥ 8F 8&kiod B?tﬁ@ﬁrg]@én,rtuwnfceam 0 cycles
under the conditions: 94 °Cfor 1 mr%., SS for 1 mn and 72 Cfor 1 mn.
The DNAhé 5agspiei of MesCaepionf dritkoias e ¥eRar dhE€SnlY-ré@din®§éh §&juences.

el ectrophoresis on a 3 % Nu Sieve GIG agarose (FMC Bi o. Products). A gel
segnent cont AR wgs peiddméd agingTaKuWR4RA Tay (Tekare Shuse Co.,dnd. )tdnd DNA
fragment was purified therefromusing GENECLEANII Kit (BIOL01) in

accor dbuffer appéndedaheresd.r uUThe BAR solotionl edmpris¢dépekiSO. ulYBed BB plaaiidon

m xture thus prepared was used for subcloning of the DNA fragnment into

pl asmi MBOCHIBUCH §1as e mpdata RN e 30 dinales of H¥ 84 apid i@ pmole¥ioé pl asni d
was sequenc usi ng ML3 Primer. M4 and 3 Priner RV. As a result, it was
cont | r MBCTFERE s Bpines 15 Tk Rkt i 288 Gunedl of AVTESAR Y was | hen
digested wth HndllL and_Bl.nl, and a fra f 416 s separat ed
by e e BuFShiieEaftaet, 0 A pepideial SlCw Gulhere Bt Holgwsin bis SRR e

usi ng NEQI] <Kl 1. i:0 . rance. Wi [ r ' i ncl uded
in thEGEI s Eﬁ?}‘?ﬁemnnsi gfﬂro (S%ieghpﬁﬁcglfggrlﬁ ani;;@Td lﬁﬁfat uﬁg%ﬁgg%n

di gest @%éﬂénlﬁs H'nﬁﬂhleh b3tfe BIOH weldSegafiibll b ams@%@] glc@ﬁﬁpﬁ’&%ki@ﬂﬁ{[@d " hMVBC
1 LaA/p 19". This plasm d was digested with ECoRl to give a DNA fragnent
encodi NG BeakRin 6d°0-A@asdse. (FME BHAPiodagipnt THES anigatsieGRa ségrhondl asni d
pCOS 1 so that the initiation codon for the humani zed L-chain was | ocated
downst ceammitiag taHeNBFHrigmepr of diebp whisexpisad and thdDN Olfitaghead waas desi gnat ed
"hM BC 1 La~/pCOS 1 ". The DNA sequence (including the correspondi ng am no
aci d spytificddhersfromhusingGENECAEAN I Kit NHOJ0 12 0 8cdorddncerwitletled on "a" is
shown in SEQ I D NO 66. The am no acid sFe)gYuence of the version "a" is shown
i n SEQingtruqtions mclpded imathicAdd | Thenpwmificd PAY b v asipregipiatsdapigh ethagsl ng a

nmut agenesi s techni que by a PCR net hod. The version "b" was designed such

t hat t ABd shendissolyed in A wd of @isglygiqresasaining FQ e daisntf A PHe4 Bt 1 ani no
acid in @ .ggance with the Kabat's prescription) was replaced by proline
and t h& gﬁg ftion amno acid |lysine (corresponding to the 49th amno acid

i n accordanc i fh aty, s. preschiption) by aspartic.acid. in.the
version " a".%B&és}\;\létsa“geD:ﬁf‘grs (r)rlél?imﬁs(lﬁrfgf)p %lssnl‘g%iﬂﬁ%g reEEarécﬁ Wn%glngg a

tenpl a A t i I L. D : | mer
MBC 1 FLE\%/%REBH%%W %;Sn@%?%t gﬁ%e%t ﬁj?% é’?gg‘gdéu \?:?tc ﬁ'% %zirtﬁﬁ?%gﬁﬁﬂﬁi ndi 11,

and t hgyadiedBaticawith pHEES andech| S1oP6InP ARG thdit Sretipa BN thichithnbl (¢i t e of pUC
19. After sequencing, the plasm d was digested with HndlIl and AfllIl, and
the resolléanhe MiN&St Th@ dbit#ige® EcoRBS mdlJAN A i gmettasiliich Edviainie™a pUC 9 t hat
had been digested with Hndlll and Aflll. The plasm d thus obtal ned was *-
desi gngtmdefidodBe tHebmbpsdHIMain Vhregigl, asas dibehmediigeséd 1 divebtoEeladtl t o gi ve
a DNA fragnent contai ning DNA encodi ng the humani zed L-chain. The DNA
fragnment was introduced into plasmd pCOS 1 such that the initiation codon
for the humani zed L-chain was | ocated downstreamto the EFla pronoter. The
pl asm d thus obtai ned was desi gnated "hMBC | Lb~I pCOS 1". A humani zed
L-chain version "c" was prepared using a mutagenesis technique by a PCR
met hod. The version "c" was designed such that the 84-position am no acid

T ~r~a 1 - 'YV o



21 March 2003 63 After sequencing, the plasm d was digested with BstPl and
AorS 1 H, and the resultant DNA fragnent was ligated to plasmd hMBC 1
La7~/ pUC 19 that had been digested with BstPlI and Aor5IH . ~ The plasmd

t hus obtai ned was designated "hMBC 1 Lc7~/pUC 19". This plasm d was
digested with EcoRl to give a DNA fragnment contai ni ng DNAZ2didasch 203 he
humani zed L-chain. The fragnent was i 8roduced into the EcoRl site of
plasmid pCOS 1 such that the initiation codon for the humani zed L-chain was

g ona O AER AT B )l e BTG GBI
ver st on@ SRk eiﬁtgtﬁe%@pil&egtsﬁtéitEB EE O RS Ta SR Viho
R bar L DRRRERAER0! LOPRNUGniRe R Pkl RITHOS, Ak [aRoE BIARRES AR, | 1

Kabat' s prescriptlon I'SO eu0|ne In stons

and "c I PCR was
o t or nS3ERRASH L dhcolifle M6 ﬂt%%'ﬁt"tﬁergftfé%%"t&t fromfhyRifbmd Y Y7 hNEC 1

Lba/ pCOp31.- 1(Sfdorkii %’u@l@otlﬁe keqithcB ¥BEnad mzkllp%}ﬁn(ﬁflpfec\b hitia
respectively, as a tenplate, a nutagenic primer MBC 1 LGP T1R (SEQID NO

38) ands@quehté®dind\d Bokak SEfddnbe Ne)itsd%h) regivicand\Rpi I-a@dAESThak-Feed gaftionl ned was
digested with BanH and Hindlll and then subcloned into pUC 19 t hat had
been di gapicadesvwit Its Bantfioanhshkbnaginkd, wiichewassdagigarated tM B ppBO1od. was

di gested with Hindlll and Binl, and the resultant digestion fragnent was
ligated to plasmd C7~ /pud 9 that had been digested with H ndlll and BInl.
The plasm ds thus obtained were respectively designated "hMBC 1 Ldal puC 19"
(for vefish) &pnsgugtion hﬂ/B(PI‘ESSJ@ﬂ/VBQIQf for chimgric\aatibp MH-éhylﬂand "hivBC 1

Lf ~l puUC 19" (for version "f' Each of these plasm ds was digested with

. EcoRl to giveRN MW‘?'&‘Q‘P&H’F RN gﬁﬂl“t’f&‘“[ﬂ%‘b@ﬁl&c}ﬂtchﬁ"‘tﬁéeﬁlﬁ’r%fﬁﬂzwas L- chai n.
hat t hBIPRTEY 2 iSSP N %R BRORGFHNFoBES EHSHF R 10iasvh BB BB S ounst r oam
ﬁé’s.togﬁt FRES &?&”ﬁ%ﬁ@ﬁ AR B b 0gsc i & ﬁ?/%@@ﬁtta%deﬁ% R EGHR, er si on
ver &} onPh O RERAREEEM 1 Gh@EodCHOURT: Viekialind HSh shBOBFER chne
using ar%@ﬁﬁ%NsTﬁmghﬂé«lQﬂ byett BER7ME87T90d 98 N8nd 84 Skpressiofl veditd " h”

wer e designe uch that the 36-position amno acid histidine (correspondi ng
to the R§ULPMITASeca®I@ 92N ITSOPERANiing Bict genblitc KENDAS ‘08 hpmaaided@®Men) was
replaced by tyrosine in the versions "a" and "d", respectively. PCR was

per f or mestibmsiynig-chaimuV agegivincarpt hurean MBibadyl IR SEQhdin Koreg38h had/bédn Pri ner
RV and plasmd hMBC 1 La~/£UC 19 as a tenplate. An additional PCR was

per f or nidragsiced; t Heinpke pridtide c DM sonwininadee hwamanized FM1 gatibady Bs a
priner and plasmd hMBC 1 La~IpUC 19 as a tenplate. The DNA fragnment

obt ai neahamé/-mgjegtaea thy hrmep gatibedyfaregian Cgﬁwaﬁ stanediyct BIeBCRnt o pI asni d

S;;Qufg%a%ﬂ ancwﬁa%; '1? ?@%@eﬁl@aﬂwé"t’w?' s Hineliticgaplt & o 1 ZS?&)?
1 LV
o e st uce T o ke JRleolias sEh R ol a‘itawéﬁtg o hVEC
| Ld~/ pug H&Q@Heg}g&lﬁp@e g A'h Apal and HndlI1l. The pI asm ds

e I asm

obtain were sequ at were confirmed to contain the

correct Sequeﬂﬁ%ng‘e’s%oﬂeﬁéc%}%ﬁﬂlz &E’ﬁ@&?'wﬁl/ PHCGvhRh t(Jtﬁfa Hﬁ{dittcy%e g") and
"hMBC 1 Lh~I pUC 1 for version "h"). Each of these plasm ds was digested

Wi th Ecpétwee sgxwp@nmer hipg mnntacheﬂé ahd i EcONA saB LRk &sh EReldunmani zed

L-chain. The DNA fragnment was introduced into the EcoRl site of plasmd

pCCS 1 promiotthand & hananizedat Marancibddy H-cliaih e réginagene tad bebaidalenals | ocat ed

downstreamto the EF 1 a pronoter. The plasm ds thus obtai ned were

r espect wag prepdesi gnathedonstm}@oh dfgay @S sion’ Vf(cft@lrfmewwbrcdhga‘l)lmgrtbe hI\/BC 1

Lh7 /pCOS 1" (for version "h"). Humani zed L-chain versions " i, k"
"1", " phumapizeg RY I antibedseHaghsin Mreqgaenegengsandthy manenideady @éégnwmque by a

PCR nethod. , PCR was performed using plasmd hMBC 1 La~/pUC 19 as a

t enpl at@vaE?'FFa mutagenic primer MBC 1 LGP 14S (SEQID NGO 41 ) and a

primer V1 RV, C

fragment was é%é?%@d&t’%\"‘%ﬁ@éhﬁ%ﬁ”%& éﬂggﬁgﬁif”dﬁb HI gﬁﬂ"&sm d
hMBCl Lga/ pUCl 9 that had been digested with Apal and Binl. The plasm d

obt ai ned was sequenced, and the clone into which the nutation for each
version was introduced was sel ected. The plasm d thus obtai ned was
designated "hMBC 1 Lx~/pUC 19 (x=i, j, k, 1, m n or 0)". This plasmd was
di gested with EcoRl to gi ve a DNA fragrrent cont a| n| ng DNA encod| i ng t he

o R IA £ e Y



Humeni zed L-chain versions "p*, "qg", "r", "s" and "t" were designed such
that the 87-position am no acid (tyr05| ne) was repl aced by isoleucine in
the versions "i", "j", "m', "1" and "o0", respectively. These versions were
prepared utilizing the Aor5| M restri cti on site of FR3 and repl aci ng that
site of each of the versions "i", "j", "nf, "1" or "o" by 2 IMarchs2@03 of t he
version "h". That is, an Aor5lH restriction fragnent (514 bp) containing
CDR3, a portion of FR3 and the entire FR4 were renoved from an expression
pl asm dnbéBwilhLK b @Iagdmént, Znd furtherigdsted wath HRILID thorebPubAisinge an
Aor51 H restriction fragrrent (514 bp) 1n the expression plasmd

hiVBCl LibYurtpstded Hilnd HE- Baonk Biragmen CORBheabltné-cpded Houd I0F- Biis3 Iafindgmbgt entire
FR4, was |igated, so that the 91-position am no acid tyrosine

(corr esypsrigated tootheabo8F-miensionnd HHodHI site-aasbEdahcsteai¢liotadhex pfassadn s
prescription) was replaced by isol eucine. The resultant plasm d was
sequencector RHFRr-BVheBbH -Hhat hed \beﬂsﬁ'xmstedi\ﬂith HindIII aiid BamHEhd This,i n

whi ch 91-positjon amng acid tyrosine (corresponding to the 87th am no acid

in accéﬂ&éﬁﬁ“éSW“t‘f?ch{éW@‘l?M”sCIBNésE’N‘ 5@?&5%0%%%%%@&%@1%@ euci ne , .
was sel ect ed Th se npdi rs s .respecti vel rr ondi, t he
Vo s} ook tha hymates BYEL afibo dyj rehaiy ¥ Tegionaag e ML ARBIGNCe o

ver si ons "s", "r" and "t", respecti vely. The obt ai ned pI asm d was

desi ?ni?%agq’m/BC 1 Lx7~/ pCos 1 (x =p, g, s, r or t). The DNA se'guencgs" o
Hare showd 5%9@%??%@%0@9‘@’“ PHOAGIE Db Bef0R clloaigding 20 2"
aci d_SqUHERERY I‘Mltalﬂﬁﬁgﬁl Y LS ARY ?ﬁrﬁoﬁ}lﬁ@tﬁg‘ﬂm& AniEy B-Mefon 891 =3 >4

and S5, respectivel pCOSI | geste Hi ndI Il and

EcoRl and dlg@ree@wlmal &ﬁﬁchnﬂrﬁﬁnﬂlaeﬁm:dDMf %n&dﬁ%oﬁtﬁﬁubgﬁﬂb H-geshed With
H ndl Il and EcoRl. The plasmd thus obtained was designated "hMBC 1 Lga/pUC

19. Theegion iwdsandleofeditherefropl. acH: aruhontad NASfragmehewas thitvddlical ingr si ons of
t he humani zed L-chain are shown in Table 2. ..; 21 March 2003 67

Posi t i trsatefvermphtiored Easmisl Mcﬂ(tﬂﬁvipﬁélj@eﬂheehad beamdjigestadiwith Apatiandinberi ng
in accordance with the Kabat's prescription) Versions36 4345474980

87 abPDBRaIEPDI Fire plgsmid thvx,pqums/mm@wmﬁ@mm "s YRS t YVDI

In Table 2, capital letters reprtﬁsent t he foI | owi ng am no acids; Y:

tyrosi REasmid CBPB‘I"F‘?S’eC RA ¢ncefling thg-meuseiankibogy f&gwm\’ cegepanddhe | -
e SRR N CUNC U U SN e e e
HCDNA/ s, jrgélonaaﬂq ﬁlﬁpﬁ-rk&mnﬁl&p Léqu‘%%é‘gg i‘s%ggijonl.‘q~/ puc 19)",
The plasmid MBC1HcDNA/pUC19 was digested with EcoRI and BamHI to
give a DNA fragment comprising a nucleotide sequence encoding the chimeric
antibody H-chain. The resultant DNA fragment was introduced into an expression
vector pCOS1 that had been digested with EcoRI and BamHI, thereby giving an
expression vector for the chimeric antibody, which was designated
"MBC1HcDNA/pCOS1". Here, the expression vector pCOS1 was constructed using
HEF-PMh-gyl (see WO 92/19759) by deleting therefrom an antibody genes by
digestion with EcoRI and Smal, and then ligating it to EcoRI-NotI-BamHI Adaptor
(Takara Shuzo Co., Ltd.).
For preparing a plasmid for the expression in a CHO cell, the plasmid
MBCI1HcDNA/pUC19 was digested with EcoRI and BamHI to obtain a DNA

fragment containing a gene for the chimeric antibody H-chain. The DNA fragment



68 21 March 2003 respectively, which have been deposited under the terns of
Budapest Treaty at the National Institute of Bioscience and

Human- Technol ogy, Agency of Industrial Science and Technol ogy, Japan, (1-3,
Hi gashi 1-chone, Tsukuba-shi, |baraki, Japan) on August 15, 1996, under the
accession No. FERM BP-5629 for Escherichia coli JM 109 (hRB®atch-IO8A/ pUC
19), and FERM BP-5630 for Escherichia38oli JM 109 (hMBC 1 Lgh/pUC 19). (5)
Transfection into COS-7 cell For the evaluation of the antigen-binding

R T SR A AL
e’ Lo R PR b Expreum s tobpaelimyEchmstin Bhistor "
Gono. Put b Fgiled B FRRARABIRI A oS et st iy P CHOT Wi 1

A BRSSP R >

mhiVBC Jheivod /gl‘ﬁlel-bsy;m )sticﬁv wﬁh@ok[%ﬂﬁ@ﬂ&ﬂﬁgﬂd(tlgcxﬁligk)né)ft (CBRORIAGHS 1N

PBS(-) (1x10" Te was added with each conbination of the plasm d DNAs

( 10 poBsamnAdapest (Takadal SHilzoSOb ULk@N. Was applied with pulses at an

el ectrostatic capacity of 1,500V and 25 pF. After 10 min. of recovery
period at roomtenperature, the el ectroporated cells were suspended in DVEM
medi um containing 2% U tra Low I gG fetal calf serum (d BCO, and then

cul't ur g@) ensguetidi0 of humah tluckaidiGhegiona COZ i ncubator. After cultivating
for 72 hours, a culture supernatant was collected and centrifuged to renove
cel | debyPepamitionsef]l donimgsveckars prepared were provided for use in the ELISA
bel ow. For the transient expression of the humani zed #23 ;57-137-1

anti bodi es, tHoecansHEFhRYCAR vortas|coatainings gengeor hupmanNachaindCregion, AVBC 1

Lx~/ pCQS 1 (x,= a-t e co-transfected [nto_a -7 cell using Gene
ul sor W0t deicteq KU G ectob Ve Rrsatrosh0 B0 | erior (e IBed or ¢ he

hybri d .ant ' .. Th | t. t d
o ovi dd oot RlebreeREN Sowbea,cuibine FhBN IR FREL PR o BREM Gy 1
ti bodj [ ' i J | &
Super natEhPAT; bORMREE &6 ARyl Co SRR PG o H g 1
accor dafieeredhitantidiedtionl Jotedid P Ras eREhEEE Quik D E?&%l'@nﬁ-chﬁ&bf%,%d(thln

Determ nation of antibody concentration An ELI SA plate for determ ning

ant i bodyibfeRbeE étBAndlIprécipitatiends eoliéd tho DNAST ikkedst el | of a 96-wel |

ELI SA pl ate (Maxi sorp, NUNC) was coated with 100 pl of a coating buffer
(0.1 M NaHCOTheMNAY%edbddddd santaicoedin 30 phofrh redctipmadol @i edntaiming §5G

anti body (TAGD and then blocked with 200 pl of a dilution buffer (50 niM
Tri s- HOAM Trigd Gyt 7.50. 10 mMAEECl,0 1088 Dilde 00 mMONaChoNa g dNTRSvi ne
serum al bum n (BSA); pH 7.2]. Each of the wells was added with each of the
seri al 4ad|Q}{ pbKderaw fragnrons (6EBCOBRLY pE reup demaemtyre; far ¢Ringin-.dBemwebyt t he
hybrid anti bodi.es and t he, hupani nti bodj es was expressed, or added with
oaoh ofteELineeanel thamal B A Sht ¢ PEhS e o m T Bt as Sl fhmani zed
anti bodj.es _i.n ri,fied for The pl.ate s ncubat ed at r.oom,tenperature
For 1 ehfdl dtd oo o pl cidicaig® L waffLRRe Phelion BIPERIRELT <
was addfegto 33100 pl of al kaline phosphatase-conjugated goat anti-human

| gG antibo ('?AGO. The plate was incubated at roomtenperature for 1 hour

and washed wip JRB&s VRANAS coftbde 8 WiHehdted §890 (RAfoflah@a¥gdd SolvRgnadded
with 1 ng/nmL of a substrate solution ("Sigma 104", p-nitrophenyl phosphoric
acid, %b@ﬂﬁi-nﬁl-@lﬁmwwmﬂm gpuaa@b 108hM M@E1JTEaM A0 FON hASDETssZbance at
405 nm usi ng cropl ate Reader (Bio Rad) to determ ne the anti body
concent(vabipalyethylehBighycddi80001andt0. 9 of 4 IIEA LligasPGIBICEX BRTH ext Bondi ng
Site) was used as the standard.

for 2 hours, to cause self-legation of the vector DNA. The reaction solution (5 pl)

was added to 100 pl of a solution containing competent cells of E. coli, IM109
(Nippon Gene Co., Ltd.), and the resultant solution was allowed to stand on ice for 30 «:

min., at 42°C for | min., and further on ice for 1 min. SOC culture medium (500 pl)



(i1) Determnation of antigen-binding ability 70 21 March 2003 An ELI SA
plate for determ ning antigen-binding ability was prepared as foll ows. Each
wel | of a 96-well ELISA plate (Mxisorp, NUNC) was coated with 100 pl of a
coating buffer containing 1 ug/nL of human PTHrP ( 1-34) and then bl ocked
with 200 pl of a dilution buffer. Sulgequently, each wel | 2Wiarchded wi t h
each of the serial dilutions of the -7 cell culture supernatant in which
each of the hybrid anti bodi es and hunani zed anti bodi es was expressed, or

added what hdéartto Ok rtigidiesdlalionahd themimcabate@ah3pic fdrel hyh i drignt i bodi es
and humani zed antibodies in a purified form The plate was incubated at
room t gRPhamt dolwiandanpbhed oni 2y TPESTwaediug0(cobtiimiag 5Oid/mL each wel | was
added with 100 pl of al kaline phosphataseconjugated goat anti-human 1gG
ant i bosmpicllBDwhidthbagbatwapplicd withobigatiasd [P HGmnt ksrpefateuMolaodanashed
w th PBS-Tween 20. Subsequently, each well was added with 1 ng/nL of a
subst r Glaniag Atliabaratosi Manualo Fambgoek,tat ebh€ald Ppunp karber atiatatogy GVA) . The
solution was neasured on its absorbance at 405 nm using hAcrgplate Reader
a

(Bi o RBEEPS: 1989).cnk thepgiltyredoat 3 Qyarnight.(thyrehy abtainingrm GanHormantz ed

"o and a ohiRpRE ok wevsHed dusend wadet HDRLY ESBARBED ndi ng

v o oo G o RN e BTEE S e el R BB, e Gegrec
ver o) oueu L prbiiid PR QWL Gatdalia JRFRE By PRI MBIASEL T 10 T
Lo SO GPRTE ka5 i kg, NG At B el

ant i geprabiidfivag dagested With MiadARS €THE laskild ¢RAN waSEon fRA thvbachai N was
either mMmhMBC 1 Lad or mMm hMBC 1 Lda, 21 March 2003 71 the sane | evel of

ant i geHindIIdNiregdelefiow iway desighbald "lUC IteAHMITR"| ¢ #23-57-137-1 anti body was
observed. These results suggest that there is no problemw th respect to
FR3 and FR4 but there exist amno acid residues) that need to be repl aced
in FR 1 and FR2 for the preparation of a humani zed anti body. (ii-b) FRl/ FR2
hybr i didfEonsoagtivnefl DA encediaigrhumean htokwBC thiin(Gyxegioo ant i gen- bi ndi ng
activity was observed. In contrast, when the L-chain was hnmvBC 1 L(7~),
the same | eidpman aptibodeh-ghaimchabetrrgeion has hegakngwnitadiaypaflgast

e RO RBR R RGNS L SRS L Ve gl 2,1 ° 10,
0,2 FAAFRTILD TRl i RenB USO8 98, iy et AhBAEN (111
L- chai fa¥&fct LRPmaR anfiody L-ch¥B €A chain C-region homologous to the #23-57-

137-1 mouse L-chain A chain C-region from the EMBL database. As a result, it was

found that the isotype Mcg"Ke'Oz of the human antibody L-chain A chain (Accession

No. X57819) (P. Dariavach, et al., Proc. Natl. Acad. Sci. USA, 84, 9074-9078, 1987)

showed the highest degree of homology to the #23-57-137-1 mouse L-chain A chain

C-region, with a 64.4% homology in terms of amino acid sequence and a 73.4%

homology in terms of nucleotide sequence.

Then, a gene encoding human antibody L-chain A chain C-rcgion was

constructed by a PCR method. The primer for the PCR was synthesized using 394

DNA/RNA Synthesizer (ABI). The synthesized primers were as follows: HLAMBI

(SEQ ID NO: 11) and HLAMB3 (SEQ ID NO: 13), both having a sense DNA

sequence; and HLAMB2 (SEQ ID NO: 12) and HLAMB4 (SEQ ID NO: 14), both



determ ned on the antigen-binding activity. As a result, it was found that

t he humani zed anti bodi es having the L-chain versions "j ", "1", "ni, "0",
"gq", "r", "s" and "t" exhibited the sane | evel of PTHrP-binding activity as
that of the chineric antibody. (8) Establishnment of CHO cell |ine capable

of stabl e production of antibody For establishing a cell [21narcepedd e of
stabl e production of humani zed anti bodioes, each of the above-prepared
expression plasmds was introduced into a CHO cell (DXB 11 ). That is, the
establishment of a cell line capable of, stable _production of a humani zed
ant i bod}aviag 2pantiseRsedD NS $fuencs: carh PREGTAORIRINIRG T enfBPiSIEnEHY of pl asni ds
as expression v s for a cel|: hMBC 1 HcDNA/ pCHO1 and

hVBCI Lnﬁ?%‘@:ﬂﬁ‘??}aﬁ |%M“p%ﬂe%ﬂmh ‘Lga/ pCOSl ; and 21 March 2003 -~z

R A
5 : _ :

Cestr 1 oTDbh e CeiIoRE i kBl RRES Fhfiy ARBA Betleblletvona
fragmengs A B%Tﬁfgk%%%& géom.t minaﬁg.oindaﬂm%hggrgggg@h@%cikér}%gﬁﬁ NpRat ed

wi th et hanol . agmént's thus prepare subsequent

el ect r ogsHtadne@an gdlﬁ@[-ﬂe%ogﬁiﬁ%n%b?r%ﬂc@. DiNQ\ the BETPUR, thd QedtdioRdbRiwdgl © added
to 0.8 nL of a cell suspension of CHO cells in PBS(-) (1x10' cells/nmL). The

resul t aHLAMBUtand" HDAMBR ahd &dtwédnHRUWMBS aatl HIDA M BX Wegs péifoinedpaci ty of
1,500V and 25 ItF. After 10 mn. of recovery period at room tenperature,

t he cel Astet thesreatdahederecemplesqil boddof theMebbleanr Pl RIprdducBG recmivieal ini Ng
10% fetal calf serum (G BCO, and then cultured in a COz incubator using
96- wel | eqlinalest quaitdms) andthenhssainhleddh|tbevsulseyhentsetend/BERoN T ng
started, the nmedi umwas replaced by ribonucl eosi de- or

deoxyr | Ienten solitiga-wascaddeRwish gha externad prisasirs MLeYMBS andJLAMBRet al cal f
serum (G BCO and $S00 nmg/ nmL of GENETI Cl N%G418Su| fate; G BCO. Fromthe
cul t ur eThisdraFHOBIXWIG Was sypieeisdindhe irhBER Qeamaplifythe full dength PHNAr e

at '¥ or ﬂﬁ lﬁﬁffﬁ ‘%QB?‘%%Eeﬁ%ﬁ‘En’f‘; lgﬁ%éff?@g&@%l ?%LQ%?S&" 20, %-Ekté-ﬁﬁvg’.eeﬁen
amoont - Srortaies i B A BR G Bl Ee ib ek o R MRERRCRGRTAGAT Lt on
of anti Bafky GRACAEH 5QLLIBR BRtARNE LPHRHIAMISLAMBND § Bidiebl HLANGSS Whi ch

produced a | arger anount of anti Bodies were screened. The culture of the

est abl i fiesiUGTI Tak dRIEEL TRGRTEKRE SHU2O (D, M @dusitd RfAcAbn abluiRadiontainay scal ed
up in a roller bottle using a ribonucl eosi de- or deoxyribonucl eosi de-free

MEM a n@Gipsiole @ftHRILAMB3,2/phdotdsao LA MBS had 3U cBTiK skd B Taq(Tdkyra3 and day
4 of the cultivation, the culture supernatant was collected and filtered
usi ng aSlazo-Conlitd.) tvers Wsktl) dvgportarh 150 plefoumeca|dil deblaysrdadierBie BER The
purification of the humanized antibodies fromthe cul ture supernatant of

t he CHOVaerunsfaxascysdes wadardhe sprdjtivardd or tordi mim, 691Gker | mingupt 72/
Bi osystg)rrrsl)mgl)nq 21 March 2003
In the second PCR, a mixture of both the reaction solutions (50 pl each) was
used, over which 50 pl of mineral oil was layered. The PCR was run for 3 cycles
under the conditions: 94°C for 1 min., 60°C for 1 min. and 72°C for 1 min.
In the third PCR, the reaction solution to which the external primers
HLAMBS and HLAMBR (50 pmoles each) were added was used. The PCR was run
for 30 cycles under the conditions: 94°C for 1 min., 60°C for 1 min. and 72°C for 1
min.
The DNA fragment obtained by the third PCR was subjected to w2

electrophoresis on a 3% low-melting agarose gel (NuSieve GTG Agarose, FMC), and



73 ConSep LC 100 (MIlipore) in accordance with the appended instructions.
The humani zed anti bodi es were provided for use in the determ nation of
neutralizing activity and exam nation of pharmacol ogi cal efficacy on

hyper cal cem ¢ nodel aninmals. The concentrati on and the antigen-bindi ng
activity of the purified humani zed anti bodi es were deter m2nétardty20d3e ELI SA
system as nentioned above. [ REFERENCE EXAMPLE 5] Determ nation of
neutralizing activity The determ nation of neutralizing activity of the
nmouse s¢pariediaqd pukifieddidoahe gebiding GENECREAN DEKhuBiOiloeyiant i bodi es was
performed using rat nyeloma cell line ROS 17/2.8-5 cells. The ROS 17/2.8-5
cel | s aerordandetwitkdhé msHantiGndFintideddn wine kiEl BCO) contai ning 10% fetal calf
serum (@ BCO in a COz incubator. The ROS 17/2.8-5 cells were seeded in
each wel | of The PANAdrdgnpindobtaanedl @4s digesedliot ehétim solatidn €20 plir ed f or one
day. After_ the cultivation was conpleted, the culture nediumwas repl aced
by Hanf@ntpining 48 mMndisHEddpHe DA ol hinkh Mg i Hyndd &XBF.+ 1 omM Naf'l 209 f et al

calf serum After cultivating for three to four days, .the cultured cells

ver e WAYHRIEAR I Takgranhuge Gonl-d a3l felor dnhiquy sty diggséionsottigided wit h
AR et iy A T
(1 BMX, ; § \

i b d 37C f. 3 ! Th I di h
ant i boffecahatal Precipiaiet Shof By 38 itrolveen TRy S ab Sttt 10 pe

t est ed_fho - Neli aliyz L Mgt re previously diluted serially in the
foll owmr’?gTa?ﬁﬁ%é?f"z‘z’iﬁg%‘gﬂh‘,“f%"ﬁ g/m, 1.1 pg/mL and 0.37 Itg/ni], [ 10

pg/ m., 2 ug/ . : ; . : al, 1.25
Do 6. 63 The afow-plpiediifediduees Kelipallf o Rl Higestod it . 2

sol ut i BBSRIBSthE 94f1¢ Mhdderad nestitionall aBbvanODRé dipfestiom élitioRfwdsTH P (1- 34) .
The resultant m xed solution (80 ul) was added to each well. In each well,

t he fi sulljected cephémdlichtoroforanciiraniontodythbe edrmohppiciyitationg therbisy

above- nenti oned 74 21 March 2003 concentration of the antibody, and

accor dgivipg a digesoninplestnidp UCAI HIRTHEP Tlhie 8iPestrdoplasmill wgd ndactedfiner t he
treatnent at roomtenperature for 10 mn., the culture supernatant was

r enpv exgaghion soktioadPAud) epntaindingh Q) mi i TrisPHS (pH<R0) ilned MaBlsendent | y, cAWP

in the cells s . extracted w.th_100 pl of 0.3 % HC1-9 hanol and then
evapor%‘i‘é ng g ﬁﬁ’hét%? rc?’é\&é'sgf]ﬂfa&f‘ “F‘bq%enrn'\?e) ‘itﬁg ﬁ(é-r gbﬁﬁ’d’ol“.’ The
residu s di ssql yved | Q ul. of El A butfer appended.to cAVR.EI A Kit
(CaviteRERERR R 8, AR ey o btasip ' bt EsoBBRR S5 i WEHEY er i ne
usi ng i . ' i i ,Dt!hﬁ LSt ructions
i ncl udet |eﬁl%tl/§giglg{)fto?&}s%wpggh t&letlﬁ)qmés‘o?sgﬁﬁgéctﬁd;t&‘,%rég&n%ﬂg t gh umani zed
ant i bogeefpiARshNO THREDRATRuS G¥Rlindl waNUisEANRINYIPERA! (10! ) cBhalfiag Of the
chinmeric anti body, those having L-chain versions "q", "r", "s" an t" (in
whi ch 1¢venM IFrRoHIALI(PH 1.4 &%d DenMABDTRP! aced by isol euci ne) exhibited the

cl osest neutralizing activity to that of the chineric antibody, and those
havi ng a L- chiad BAPetrsated playmiexpU®i 2 AHidd1H @t plyrgadigaoalita thkeiabong- activity.
The present specification enconpasses the contents described in the

speci f oltainedPCRgrodiet ¢4 ah) wisg BN A hegalapalgséerPatTakaraipipiziocGe i, dad.No.

10- 180143, which is a priority docunent of the present aps{l{i cation. Al
publ i chh¢ Esyltapplapmid wag uﬁ&tcémsd P13 cormppat stk @GE healbiTM HI% 9 8% por at ed

h inb f in thei tirety. INDUSTRI AL APPL] CABI LI TY Th t
vent? BHNHREGMHos Ehe FRRIEEAT s geure P VLt da PR Uk Bedii (2 mids ot af ed
ith | i t ' . di ent .. bst

O BRI S R OB o el RS DA R b RS e
\?Mp:)ﬁt g&gg ?ﬁ%ﬂ’@égﬂ’{"— al glmp&f(ﬁte(r(g&%@g%onger duration of action conpared

mnis p and a sol vent-adcrtinistered group

(i.e., a COnf‘ﬂé)élltagl?lgcyQ%Itailé‘acﬁﬁsdée&ﬂlsﬂced_t1*6? tRUORhBN PN A Sob§6h Ul TRS 2

t herapeutic age ypercalcenic crisis associated wth malignant tunor
for WycglicfetBf $RRGE LT RRUNEBNY3A B AMGRnOOARD M8 E@mst NBr e Free
Text for Sequence Listing:SEQ ID NO 1:Synthetic 'DNASEQ I D NO 2:Synthetic
DNASEQUI1PR M¥ine SR 8BY(Takeital ShuzbASEQ D). NQ\s 4 r&uit, hetvias féWIShex tHe diehed
5:Synthetic DNASEQ ID NO 6:Synthetic DNASEQ I D NO 7: Synthetic DNASEQ HD
NO 8:I3)N#A had ad 2EhpAGEEIbD tINDEin: Firet et WMASEQRhDedNOCAANBY M9’ het i ¢ DNASEQ
D NO 11:Synthetic DNASEQ I D NO 12: Synthetic DNASEQ I D NO 13: Synt hetic
DNASEQ I D NO 14: Synthetic DNASEQ I D NO 15: Synthetic DNASEQ | D NO
16: Synthetic DNASEQ ID NO 17:Synthetic DNASEQ I D NO 18: Synt heti c DNASEQ
ID NO 19:Synthetic DNASEQ | D NO 20: Synthetic DNASEQ I D NO 21:Synthetic
DNASEQ I D NO 22: Synthetic DNASEQ I D NO 23: Synthetic DNASEQ I D NO

24: Synthetic DNASEQ I D NO 25: Synthetic DNA



SEQ ID NO 26: SEQ ID NO 27: SEQ ID NO 28: SEQ ID NO 29: SEQ ID NO 30:
SEQ ID NO 31: SEQ ID NO 32: SEQ ID NO 33: SEQ ID NO 34: SEQ ID NO 35:
SEQ ID NO 36: SEQ ID NO 37: SEQIDNCI 38: SEQ ID NO 39: SEQ ID NO 40:
SEQ ID NO 41: SEQ ID NO 42: SEQ ID NO 43: SEQ ID NO 44: Synthetic DNA

Synthetic DNA Synthetic DNA Synthetic DNA Synt heti c DNA SghiMaseh 2000NA
Synthetic DNA Synthetic DNA Syntheti c4BPNA Synthetic DNA Synthetic DNA
Synthetic DNA Synthetic DNA Synthetic DNA Synthetic DNA Synthetic DNA
Synthetic DNA Synthetic DNA Synthetic DNA 76 21 March 2003 21 March 2003
77 CLAI When, fomaken&pmﬁ@q thelgdeted portiony pimers dEE-MSSEQ IDNRpAVERRY, as an

e L s
e T b B L e o e

Ry AR we ey
for hyp%gﬁk&ﬂg&&ﬁnﬁéﬁté i hé ?éz{é E%Iﬁrfﬂr&ﬁﬁ dwghe tf"of"fh%:{% d;ﬂ?

substance i's ragnent o an an nti y a or a form of

the fragppiiamMBs aaeHERM SRR HELABEN HRAMBACT TREIRR prdductd weRCCOr di Ng

to claim3 or 4, wherein the antibody is a humani zed or chineric antibody.

6 The tpariAbEsépazaeBENtInftAE sBYRRY @RS ¥ BCR prédisct@ Ged fisethblad fdgdtherd, ~ 5
wherein the humani zed anti body is humani zed #23-57-137-1 anti body. 7. The

t hér apelii the thrd MCK Othe typricnaprodatiCofcthe StSomCPORAY awgaddedavigh ereeredl cl ams 3
to 5, wherein the antibody is of nonoclonal type. ' 8. The therapeutic
agent fprimeypHLAMBSmnd BEAMB4 aod eangilifigdito mng tlenfalblengthcDdiAs 1 to 7,
wherein the hypercalcemc crisis is hypercalcemc crisis 20 associated with
mal i gnant tunhrthegirSwPQJRenapmjtdncSOégém (Kel) gonfaining Oakpgefcri bed herein
with reference to t he exanp

A A9. A@N U219 as N}empw‘l CAEhAQSS&;P"N@S of gach ofythe grimers RIAMBS and A@ . A, AuL
éﬁﬁ A%AS!\% Agi? Alx' éué«@kg/é %Mﬁ Ad/é@LAA”g A@
rao. iy’ HEAMYsr S0 ol of Sheh & M prneit , A8 Asu. A
E AL Asl“zﬁeal@; Exw}iqﬁaé‘am ﬁuzo%ébf,s L% Qg(s) Iusc:d,[over which 50 pl of mineral oil
was layered. The PCR was run for 30 cycles under the conditions: 94°C for 1 min.,
60°C for 1 min. and 72°C for 1 min.

The PCR products of the first PCR, HLAMBS-HCLMR (236 bp) and
HCLMS-HLAMB4 (147 bp), were subjected to electrophoresis separately on a 3%
low-melting agarose gel to isolate the DNA fragments. The DNA fragments were
collected and purified from the gels using GENECLEAN II Kit (BIO101). In the
second PCR, 20 pl of a reaction solution containing 40 ng of each of the purified
DNA fragments and 1U of TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) was used, over
which 25 pl of mineral oil was layered. The PCR was run for 5 cycles under the
conditions: 94°C for 1 min., 60°C for 1 min. and 72°C for 1 min.

In the third PCR, 100 pl of a reaction solution containing 2 pl of the reaction
solution obtained by the second PCR, 50 pmoles of each of external primers
HLAMBS and HLAMB4 and 5U of TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) was
used, over which 50 pl of mineral oil was layered. The PCR was run for 30 cycles ~

under the conditions: 94°C for 1 min., 60°C for 1 min. and 72°C for | min., thereby
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10t 100{?“% 6[2181;\11$d$ %‘Eﬁ‘é‘%{mglﬂ that had been BAP-treated. The resultant plasmid was
introduced into a competent cell of E. coli, IM109, to form a transformant. The
transformant was cultured 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).
The purified plasmid was sequenced on 373A DNA Sequencer (ABI) using
' M13 Primer M4 and M13 Primer RV (Takara Shuzo Co., Ltd.). The plasmid that

was confirmed to have the correct nucleotide sequence was designated "Cx/pUC19".

(3) Construction of chimeric antibody L-chain expression vector

An expression vector for the chimeric #23-57-137-1 antibody L-chain was
constructed. A gene encoding #23-57-137-1 L-chain V-region was ligated to the
HindIII-BInI site (located at the immediately front of the human antibody C-region)
of each of the plasmids CA/pUC19 and Cx/pUC19, thereby obtaining pUC19 vectors
containing the DNA encoding the chimeric #23-57-137-1 antibody L-chain V-region
and either the L-chain A chain C-region or the L-chain « region C-region. Each of
the resultant vectors was then digested with EcoRI to separate the gene for the
chimeric antibody L-chain. The gene was subcloned into HEF expression vector.

That is, a DNA fragment encoding #23-57-137-1 antibody L-chain V-region
was cloned from plasmid MBC1L24 by a PCR method. Primers used in the PCR
method were separately synthesized using 394 DNA/RNA Synthesizer (ABI). A
backward primer MBCCHLI1 (SEQ ID NO: 21) was designed to ‘contain a HindIII-
recognition sequence and a Kozak sequence (Kozak, M. et al., J. Mol. Biol. 196, 947-
950, 1987), and a forward primer MBCCHL3 (SEQ ID NO: 22) was designed to
contain BglIl- and RcoRI-recognition sequences.

PCR was performed using 100 pl of a reaction solution containing 10 mM .

Tris-HCl1 (pH 8.3), 50 mM KCl, 1.5 mM MgCl,, 0.2 mM dNTPs, 0.1 yg MBC1L24,
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(PERKIN ELMER), over which 50 pl of mineral oil was layered. The PCR was run
for 30 cycles under the conditions: 94°C for 45 sec., 60°C for 45 sec. and 72°C for 2
min.

A PCR product of 444 bp was electrophoresed on ar3% low-melting agarose
gel, and collected and purified using GENECLEAN II Kit (BIO101). The purified
PCR product was dissolved in 20 ul of a solution containing 10 mM Tris-HCI (pH

) 7.4) and 1 mM EDTA. The PCR product (1 pl) was digested in 20 pl of a reaction
solution containing 10 mM Tris-HCI (pH 7.5), 10 mM MgCl,, | mM DTT, 50 mM
NaCl, 8U of HindIII (Takara Shuzo Co., Ltd.) and 8U of EcoRI (Takara Shuzo Co.,
Ltd.) at 37°C for 1 hour. The digestion solution was subjected to phenol/chloroform
extraction, and the DNA of interest was collected therefrom by ethanol precipitation.
The DNA was dissolved in 8 pl of a solution containing 10 mM Tris-HCI (pH 7.4)
and 1 mM EDTA.

In the same manner, plasmid pUCI19 (1 pug) was digested with HindIII and
EcoRI, and subjected to phenol/chloroform extraction and then ethanol precipitation.
The obtained digested plasmid was BAP-treated with alkaline phosphatase (E. coli
C75; Takara Shuzo Co., Ltd.). The resultant reaction solution was extracted with
phenol and chloroform, and the DNA was collected therefrom by ethanol
precipitation. The DNA was dissolved in 10 pl of a solution containing 10 mM
Tris-HCI1 (pH 7.4) and 1 mM EDTA.

The BAP-treated plasmid pUC19 (1 pl) was ligated to the above-obtained
PCR product (4 yl) using DNA Ligation Kit Ver. 2 (Takara Shuzo Co., Ltd.). The
resultant plasmid was introduced into a competent cell of E. coli; IJM109 (Nippon
Gene Co., Ltd.) in the same manner as mentioned above, to form a transformant.
The transformant was plated on 2xYT agar medium containing 50 pg/mL of
ampicillin and cultured at 37°C overnight. The resultant transformant was then

cultured at 37°C overnight in 2 mL of 2xYT medium containing 50 pg/mL of
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lasmid Kit (QIAGEN). After determining the nucleotide sequence, the plasmid

that was confirmed to have the correct nucleotide sequence was designated

"CHL/pUC19".

Each of plasmids CA/pUC19 and Cx/pUC19 (1 pg each) was digested in 20 ul
of a reaction solution containing 20 mM Tris-HCI (pH 8.5), 10 mM MgCl,, | mM
DTT, 100 mM KCIl, 8U of HindIII (Takara Shuzo Co., Ltd.) and 2U of BinI (Takara
Shuzo Co., Ltd.) at 37°C for 1 hour. The digestion solution was extracted with
phenol and chloroform, and the DNA was collected therefrom by ethanol
precipitation. The DNA was BAP-treated at 37°C for 30 min. The reaction
solution was extracted with phenol and chloroform, and the DNA was collected
therefrom by ethanol precipitation. The DNA was dissolved in 10 pl of a solution
containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA.

The plasmid CHL/pUC19 that contained DNA encoding #23-57-137-1 L-
chain V-region (8 pg) was digested with HindIII and BinI in the same manner as
mentioned above to give a DNA fragment of 409 bp. The DNA fragment was
electrophoresed on a 3% low-melting agarose gel, and then collected and purified
using GENECLEAN II Kit (BIO101) from the gel. The DNA was dissolved in 10 ul
of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA.

The DNA for the L-chain V-region (4 ul) was subcloned into 1 ul of each of
the BAP-treated plasmids CA/pUC19 and Cx/pUC19, and then introduced into a
competent cell of E. coli, IM109, to form a transformant. The transformant was
cultured overnight in 3 mL of 2xYT medium containing 50 pg/mL of ampicillin.
From the cell fraction, the plasmid was isolated and purified using QIAprep Spin
Plasmid Kit (QIAGEN). The two plasmids thus prepared were designated
"MBCIL(A)/pUCI19" and "MBC1L(x)/pUCI19", respectively.

Each of plasmids MBC1L(2)/pUC19 and MBCI1L(x)/pUC19 was digested ~

with EcoRI and then subjected to electrophoresis on a 3% low-melting agarose gel.
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GENECLEANII Kit (BIO101), and then dissolved in 10 pl of a solution containing
10 mM Tris-HCI (pH 7.4) and 1 mM EDTA.
An expression vector (plasmid HEF-PM1k-gk) (2.7 ug) was digested with
EcoRI and then extracted with phenol and chloroform, and the DNA was collected
therefrom by ethanol precipitation. The DNA fragment was BAP-treated, and then
subjected to electrophoresis on a 1% low-melting agarose gel. From the gel, a DNA
) fragment of 6561 bp was isolated and purified therefrom using GENECLEANII Kit
(BIO101). The purified DNA fragment was dissolved in 10 ul of a solution
containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA.
The BAP-treated HEF vector (2 ul) was ligated to an EcoRI fragment (3 pl)
of each of plasmid MBCIL(A)/pUC19 and MBCIL(x)/pUC19. The ligation product
was introduced into a competent cell of E. coli, IM109, to form a transformant. The
transformant was cultured in 2 mL of 2xYT medium containing 50 yg/mL of
ampicillin. From the cell fraction, the plasmid was purified using QIAprep Spin
Plasmid Kit (QIAGEN).
The purified plasmid was digested in 20 ul of a reaction solution containing
20 mM Tris-HCI (pH 8.5), 10 mM MgCl,, 1| mM DTT, 100 mM KCl, 8U of HindIII
(Takara Shuzo Co., Ltd.) and 2 U of Pvul (Takara Shuzo Co., Ltd.) at 37°C for 1 hour.
This reaction gave digestion fragments of 5104/2195 bp if the fragment was inserted
in the correct orientation, or gave digestion fragments of 4378/2926 bp if the
fragment was inserted in the reverse orientation. The plasmid that was confirmed to

have the fragment in the correct orientation was designated "MBC1L(A)/neo" for

plasmid MBC1L(A)/pUC19 or "MBCI1L(k)/neo" for plasmid MBCIL(K)/pUClQ.

(4) Transfection of COS-7 cell
To evaluate the antigen-binding activity and the neutralizing activity of the

chimeric antibodies, the expression plasmids prepared above were separately
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10%& () #LO%E 06 eand “F‘eg(gre:sLsgoo/arg‘loﬂhe chimeric antibodies was performed using each
of the combinations of plasmids MBCIHcDNA/pCOS1 and MBCIL (A)/neo and
plasmids MBC1HcDNA/pCOS1 and MBC1L(x)/neo, by co-tansfecting a COS-7 cell
with the plasmids by electroporation using Gene Pulser (Bio Rad). That is, the
plasmids (10 pg each) were added to a COS-7 cell suspension (0.8 mL; 1 x 10’
cells/mL) in PBS(-). The resultant solution was applied with pulses at an

! electrostatic capacity of 1,500V and 2 pF to cause electroporation. After 10 min. of
recovery period at room temperature, the electroporated cells were suspended in
DMEM medium (GIBCO) containing 2% Ultra Low IgG fetal calf serum (GIBCO),
and then cultured using a 10-cm culture dish in a CO, incubator. After cultivating
for 72 hours, a culture supernatant was collected and centrifuged to remove cell
debris and was provided for use as a sample for the subsequent ELISA. In this
procedure, the purification of the chimeric antibody from the COS-7 cell culture
supernatant was performed using AffiGel Protein A MAPSII Kit (Bio Rad) in

accordance with the instructions included in the kit.

(5) ELISA
(i) Determinatior of antibody concentration

An ELISA plate for determining antibody concentration was prepared as
follows. Each well of a 96-well ELISA plate (Maxisorp, NUNC) was coated with
100 pl of a coating buffer (0.1 M NaHCO,, 0.02% NaN,) supplemented with 1 pg/mL
of goat anti-human IgG antibody (TAGO), and then blocked with 200 pl of a dilution
buffer [S0 mM Tris-HCI, 1 mM MgCl,, 0.1 M NacCl, 0.05% Tween 20, 0.02% NaN,,
1% bovine serum albumin (BSA); pH 7.2]. Each well of the plate was added with
each of the serial dilutions of the COS-7 cell culture supernatant in which each of the
chimeric antibodies had been expressed, or added with each of the serial dilutions of

each of the chimeric antibodies per se in a purified form. The plate was incubated
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plate was then added with 100 pl of a solution of alkaline phosphatasc—conjugatcd

goat anti-human IgG antibodies (TAGQ). After the plate was incubated at room

temperature for 1 hour aqd washed with PBS-Tween 20, each well was added with 1

mg/mL of a substrate solution ("Sigma 104", p-nitrophenylphosphoric acid, SIGMA).

The solution was measured on its absorbance at 405 nm using Microplate Reader (Bio

Rad) to determine the antibody concentration. In this determination, Hu IgG1A

) Purified (The Binding Site) was used as the standard.

(ii) Determination of antigen-binding ability

An ELISA plate for the determination of antigen-binding ability was
prepared as follows. Each well of a 96-well ELISA plate was coated with 100 ul of
a coating buffer supplemented with 1 ug/mL of human PTHrP (1-34) (Peptide
Research Institute), and then blocked with 200 ul of a dilution buffer. Each well
was added with each of the serial dilutions of the COS-7 cell culture supernatant in
which each of the chimeric antibodies had been expressed, or added with each of the
serial dilutions of each of the chimeric antibodies per se in a purified form. After
the plate was incubated at room temperature and washed with PBS-Tween 20, each
well of the plate was added with 100 pl of a solution of alkaline phosphatase-
conjugated goat anti-human IgG antibodies (TAGO). After the plate was incubated
at room temperature and washed with PBS-Tween 20, each well of the plate was
added with 1 mg/mL of a substrate solution ("Sigma 104", p-nitrophenylphosphoric
acid, SIGMA). The solution was measured on its absorbance at 405 nm using
Microplate Reader (Bio Rad).

As a result, it was found that the chimeric antibodies had an ability to bind to
human PTHrP (1-34) and the cloned mouse antibody V-regions had the correct
structures. [t was also found that there was no difference in the ability to bind to

PTHrP (1-34) between the chimeric antibody with L-chain A chain C-region and the
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chimeric antibody with L-chain « chain C-region. Therefore, the L-chain C-region
of the humanized antibody was constructed using the humanized antibody L-chain A

chain.

(6) Establishment of CHO cell line capable of stable production of chimeric
antibodies

To establish a cell line capable of producing the chimeric antibodies stably,
the above-prepared expression plasmids were introduced into CHO cells (DXB11).

For the establishment of a cell line capable of producing the chimeric
antibodies stably, either of the following combinations of the expression plasmids for
CHO cell was used: MBC1HcDNA/pCHO1 and MBC1L(A)/neo; and
MBCI1HcDNA/pCHO1 and MBC1L(x)/neo. A CHO cell was co-transfected with the
plasmids by electroporation using Gene Pulser (Bio Rad) as follows. The
expression vectors were separately cleaved with a restriction enzyme Pvul to give
linear DNAs. The resultant DNAs were extracted with phenol and chloroform and
collected by precipitation with ethanol. The plasmid DNAs thus prepared were
subjected to electroporation. That is, each of the plasmid DNAs (10 pg each) was
added to 0.8 mL of a cell suspension of CHO cells in PBS(-) (1x10” cells/mL). The
resultant solution was applied with pulses at an electrostatic capacity of 1,500V and
25 pF. After 10 min. of recovery period at room temperature, the electroporated
cells were suspended in MEM-oa medium (GIBCO) containing 10% fetal calf serum
(GIBCO). The resultant suspension 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 [ribonucleoside- or deoxyribonucleoside-free MEM-a
medium (GIBCO) containing 10% fetal calf serum (GIBCO) and 500 mg/mL of
GENETICIN (G418Sulfate; GIBCO)]. From the culture medium, cells into which
the antibody gene was introduced were selected. The selective medium is replaced ~

by a fresh one. About two weeks after the medium replacement, the cells were
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observed under a microscope. When a favorable cell growth was observed, the cells

were determined on the amount of the produced antibodies by ELISA as mentioned
above. Among the cells, those which produced a larger amount of antibodics- were
screened.

Then, the cultivation of the established cell line cap.able of stable production
of the antibodies was scaled up in a roller bottle using ribonucleoside- or
deoxyribonucleoside-free MEM medium containing 2% Ultra Low IgG fetal calf

) serum. On day 3 and day 4 of the cultivation, the culture supernatant was collected
and then filtered using a 0.2-pm filter (Millipore) to remove cell debris therefrom.

Purification of the chimeric antibodies from the CHO cell culture supernatant
was performed using POROS Protein A Column (PerSeptive Biosystems) on ConSep
LC100 (Millipore) in accordance with the instructions included in the kit. The
purified chimeric antibodies were provided for use as samples for the determination
of neutralizing activity and for the examination of therapeutic efficacy on
hypercalcemic model animals. The concentration and the antigen-binding activity
of the purified chimeric antibodies were determined using the same ELISA system as

mentioned above.
[REFERENCE EXAMPLE 4] Construction of humanized antibody

(1) Construction of humanized antibody H-chain
(i) Construction of humanized H-chain V-region

A humanized #23-57-137-1 antibody H-chain was produced by CDR-grafting
technique by means of a PCR method. For the production of a humanized #23-57-
137-1 antibody H-chain (version "a") having FRs derived from human antibody
S31679 (NBRF-PDB; Cuisinier, A. M. et al., Eur. J. Immunol., 23, 110-118, 1993),
the following six PCR primers were used: CDR-grafting primers: MBC1HGP1 (SEQ
ID NO: 23) and MBC1HGP3 (SEQ ID NO: 24) (both containing a sense DNA
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sequence) and MBC1HGP2 (SEQ ID NO: 25) and MBCIHGP4 (SEQ ID NO: 26)
(both containing an antisense DNA sequence), all of which containing a 15-21 bp
complementary sequence on both terminal ends thereof; and external primers:
MBCI1HVSI1 (SEQ ID NO: 27) and MBC1HVRI1 (SEQ ID NO: 28) having a
homology to the CDR-grafting primers MBCIHGP1 and MBC1HGP4, respectively.

The CDR-grafting primers MBC1HGP1, MBC1HGP2, MBC1HGP3 and
MBCI1HGP4 were separated on an urea-denatured polyacrylamide gel (Molecular
Cloning: A Laboratory Manual, Sambrook, et al., Cold Spring Harbor Laboratory
Press, 1989), and extracted therefrom by a crush-and-soak method (Molecular
Cloning: A Laboratory Manual, Sambrook, et al., Cold Spring Harbor Laboratory
Press, 1989) in the following manner.

Each of the CDR-grafting primers (1 nmole) was separated on a 6%
denatured polyacrylamide gel to give DNA fragments. From the resultant DNA
fragments, one having a desired length was identified on a silica gel thin plate by
irradiation of UV ray and then collected from the gel by a crush-and-soak method.
The resultant DNA was dissolved in 20 pl of a solution containing 10 mM Tris-HCI
(pH 7.4) and 1 mM EDTA. PCR was performed using TaKaRa Ex Taq (Takara Shuzo
Co., Ltd.). The PCR reaction solution (100 ul) comprised 1 pl of each of the above-
mentioned CDR-grafting primers MBC1HGP1, MBCIHGP2, MBC1HGP3 and
MBCI1HGP4, 0.25 mM dNTPs and 2.5U of TaKaRa Ex Taq in the buffer. The PCR
was run for 5 cycles under the conditions: 94°C for 1 min., 55°C for 1 min. and 72°C
for 1 min. The resultant reaction solution was added with the external primers
MBCI1HVS1 and MBC1HVRI (50 pmoles each). Using this reaction mixture, the
PCR was further run for additional 30 cycles under the same conditions. The DNA
fragment thus amplified was separated by agarose gel electrophoresis on a 4% Nu
Sieve GTG agarose (FMC Bio. Products).

An agarose segment containing a DNA fragment of 421 bp was excised, and -

the DNA fragment was purified therefrom using GENECLEANII Kit (BIO101) in
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accordance with the instructions included in the kit. The DNA fragment thus
purified was precipitated with ethanol and then dissolved in 20 pl of a solution
containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. The resultant PCR reaction
mixture was used for subcloning of the DNA fragment into plasmid pUC19 that had
been digested with BamHI and HindIII, and subsequently thé nucleotide sequence of
the resultant plasmid was determined. A plasmid having the correct nucleotide

sequence was designated "hMBCHv/pUC19".

(ii) Construction of H-chain V-region for Humanized H-chain cDNA

To ligate to cDNA for humanized H-chain C-region Cyl, the DNA for the
humanized H-chain V-region constructed in the above step was modified by a PCR
method. For the PCR method, a backward primer MBC1HVS2 was designed to
hybridize to the sequence encoding the 5’ region of the leader sequence for the V-
region and to have a Kozak consensus sequence (Kozak M. et al., J. Mol. Biol. 196,
947-950, 1987) and HindIII- and EcoRI-recognition sequences; and a forward primer
MBCI1HVR2 was designed to hybridize to both the DNA sequence encoding the 3’
region of the J region and the DNA sequence encoding the 5’ region of the C-region
and to have Apal- and Smal-recognition sequences.

PCR was performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a
buffer appended thereto. The PCR reaction solution comprised 0.4 pg of
hMBCHv/pUCI9 as a DNA template, 50 pmoles of each of MBC1HVS2 and
MBC1HVR2 as primers, 2.5U of TaKaRa Ex Taq and 0.25 mM dNTPs in the buffer.
The PCR was run for 30 cycles under the conditions: 94°C for 1 min., 55°C for 1 min.
and 72°C for 1 min. The DNA fragment thus amplified was sebaratcd by agarose
gel electrophoresis on a 3% Nu Sieve GTG agarose (FMC Bio. Products).

A gel segment containing a DNA fragment of 456 bp was excised, and the
DNA fragment was purified therefrom using GENECLEANII Kit (BIO101) in

accordance with the instructions included in the kit. The DNA fragment thus
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purified was precipitated with ethanol and then dissolved in 20 pl of a solution
containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. The PCR reaction solution
thus obtained was used for subcloning of the DNA fragment into plasmid pUC19 that
had been digested with EcoRI and Smal, and then the resultant plasmid was
sequenced. As aresult, a plasmid was obtained which contained DNA encoding
mouse H-chain V-region derived from hybridoma #23-57-137-1 and also contained
EcoRI- and HindIII-recognition sequences and a Kozak sequence on the 5’ region and

Apal- and Smal-recognition sequences on the 3’ region, which was designated

"hMBC1Hv/pUC19".

(2) Construction of expression vector for humanized antibody H-chain

Plasmid RVh-PM1f-cDNA carrying a cDNA sequence for hPM1 antibody H-
chain was digested with Apal and BamHI to give a DNA fragment containing a DNA
fragment containing DNA encoding the H-chain C-region. The DNA fragment was
introduced into plasmid hMBC1Hv/pUC19 that had been digested with Apal and
BamHI. The obtained plasmid was designated "hMBC1HcDNA/pUC19". This
plasmid contained both DNA encoding the humanized #23-57-137-1 antibody H-
chain V-region and DNA encoding the human H-chain C-region Cyl and had EcoRI-
and HindIII-recognition sequences on the 5’ region and a BamHI-recognition
sequence on the 3’ region. The nucleotide sequence and the corresponding amino
acid sequence for the humanized H-chain version "a" carried on the plasmid
hMBCIHcDNA/pUC19 are shown in SEQ ID NO: 58 and SEQ ID NO: 56,
respectively. ‘

The plasmid hMBC1HcDNA/pUC19 was digested with EcoRI and BamHI to
give a DNA fragment containing DNA encoding the H-chain. The DNA fragment
was introduced into expression plasmid pCOS1 that had been digested with EcoRI

and BamHI. As a result, an expression plasmid for a humanized antibody was

obtained, which was designated "hMBC1HcDNA/pCOS1".
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To produce a plasmid used for expression in a CHO cell, plasmid
hMBC1HcDNA/pUC19 was digested with EcoRI and BamHI to give a DNA fragment
containing DNA encoding the H-chain. The DNA fragment was introduced into
expression vector pCHOI that had been digested with EcoRI and BamHI. As a

result, an expression plasmid for the humanized antibody was obtained, which was

designated "hMBC1HcDNA/pCHO1".

) (3) Construction of L-chain hybrid V-region
(i) Preparation of FR1,2/FR3,4 hybrid antibody

A gene for the FR hybrid L-chain having both FRs from a humanized
antibody and FRs from a mouse (chimeric) antibody was constructed, and each region
was evaluated for the humanization. In this step, a hybrid antibody having FR1 and
FR2 both derived from a human antibody and FR3 and FR4 both derived from a
mouse antibody was prepared by utilizing the AfIII restriction site located on CDR2.

Plasmids MBC1L(A)/neo and hMBCI1L(A)/neo (10 pg each) were separately
digested in 100 pl of a reaction solution containing 10 mM Tris-HCI (pH 7.5), 10 mM
MgCl,, 1 mM DTT, 50 mM NacCl, 0.01% (w/v) of BSA and 10 U of AfIII (Takara
Shuzo Co., Ltd.) at 37°C for 1 hour. The reaction solutions were subjected to
electrophoresis on a 2% low-melting agarose gel, thereby giving DNA fragments of
6282 bp (referred to as “cl1" ) and 1022 bp (referred to as “c2”) from the plasmid
MBCI1L(A)/neo or DNA fragments of 6282 bp (referred to as "h1" ) and 1022 bp
(referred to as “h2”) from the plasmid hMBCI1L(A)/neo. These DNA fragments were
collected and purified from the gels using GENECLEANII Kit (BIO101).

Each of the ¢l and h1 fragments (1 pug) was BAP-treated. The DNA
fragment was extracted with phenol and chloroform, collected by ethanol
precipitation, and dissolved in 10 pl of a solution containing 10 mM Tris-HCl (pH
7.4) and 1 mM EDTA.

The BAP-treated cl and hl DNA fragments (1 yl each) were ligated to the h2
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and c2 DNA fragments (4 ul each), respectively, (at 4°C overnight). Each of the
ligation products was introduced into a competent cell of E. coli, IM109, to form a
transformant. The transformant was cultured in 2 mL of 2xYT medium containing
50 pug/mL of ampicillin. From the cell fraction, the plasmid was purified using
QIAprep Spin Plasmid Kit (QIAGEN).

The purified plasmid was digested in 20 pl of a reaction solution containing
10 mM Tris-HCI (pH 7.5), 10 mM MgCl,, 1 mM DTT, and either 2U of ApaLI
(Takara Shuzo Co., Ltd.) or 8U of BamHI (Takara Shuzo Co., Ltd.) and HindIII
(Takara Shuzo Co., Ltd.) at 37°C for 1 hour. If the c1-h2 was ligated correctly, this
digestion reaction gave fragments of 5560/1246/498 bp (by the ApaLl digestion) or
fragments of 7134/269 bp (by the BamHI/HindIII digestion). Based on this
assumption, the desired plasmids were identified.

The expression vector encoding the human FR1,2/mouse FR3,4 hybrid
antibody L-chain was designated "h/mMBCI1L(A )/neo”. On the other hand, a clone
for the hl-c1 could not be obtained. Therefore, recombination on a pUC vector was
performed, and then the resultant recombinant product was cloned into a HEF vector.
In this procedure, plasmid hMBC1LaA/pUC19, which contained DNA encoding a
humanized antibody L-chain V-region without any amino acid replacements, and
plasmid hMBC1LdA/pUC19, which contained DNA encoding a humanized antibody
L-chain V-region with an amino acid replacement at the 91-position amino acid
tyrosine in FR3 (i.e., the 87th amino acid in accordance with The Kabat’s
prescription) by isoleucine, were used as templates. '

Plasmids MBCI1L(A)/pUC19, hMBC1LaA/pUC19 and hMBC1LdA/pUC19 (10
ug each) were separately digested in 30 pl of a reaction solution containing 10 mM
Tris-HCI (pH 7.5), 10 mM MgCl,, | mM DTT, 50 mM NaCl, 0.01% (w/v) of BSA,
16U of HindIII and 4U of AflII at 37°C for 1 hour. The reaction solutions were

separately subjected to electrophoresis on a 2% low-melting agarose gel, thereby -

giving a DNA fragment 215 bp from plasmid MBCIL(A)/pUC19 (referred to as "c2’")
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and a DNA fragment of 3218bp from each of plasmids hMBC1LaA/pUC19 and
hMBCI1LdA/pUC19 (referred to as  "hal’" and "hd1’", respectively). These DNA
fragments were collected and purified using GENECLEANII Kit (BIO101). '

Each of the hal’ and hdl’ fragments was ligated to the ¢2’ fragment and then
introduced into a competent cell of E. coli, IM109, to form ;1 transformant. The
transformant was cultured in 2 mL of 2xYT medium containing 50 pug/mL of
ampicillin. From the cell fraction, the plasmid was purified using QIAprep Spin

) Plasmid Kit (QIAGEN). The plasmids thus prepared were designated
“m/hMBC1LaA/pUC19" for the hal’ fragment-containing plasmid and
"m/hMBCILdA/pUC19" for the hd1’ fragment-containing plasmid.

Each of the plasmids m/hMBC1LaA/pUC19 and m/hMBC1LdA/pUC19 was
digested with EcoRI. The DNA fragment of 743 bp was electrophoresed on a 2%
low-melting agarose gel, and then collected and purified therefrom using
GENECLEANII Kit (BIO101). The resultant DNA fragment was dissolved in 20 ul
of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA.

Each of the DNA fragments (4 pl each) was ligated to the above-obtained
BAP-treated HEF vector (1 ul). The ligation product was introduced into a
competent cell of E. coli, IM109, to form a transformant. The transformant was
cultured 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).

Each of the purified plasmids was digested in 20 pl of a reaction solution
containing 20 mM Tris-HCI (pH 8.5), 10 mM MgCl,, 1 mM DTT, 100 mM KCl, 8U
of HindIII (Takara Shuzo Co., Ltd.) and 2U of Pvul (Takara Shuzo Co., Ltd.) at 37°C
for 1 hour. The plasmid 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, whereas if the DNA fragment is
inserted in the plasmid in the reverse orientation, this digestion would give a

digestion fragment of 4378/2926 bp. The plasmids thus obtained were expression
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vectors coding for mouse FR1,2/human FR3,4 hybrid antibody L-chain, which were
designated expression vectors "“m/hMBCI1LaA/neo" and “m/hMBCI1LdA/ neo",

respectively.

(ii) Preparation of FR1/FR2 hybrid antibody

An FR1/FR2 hybrid antibody was prepared in the sz‘lmc manner as mentioned
above utilizing a SnaBI restriction site located on CDRI1.

Plasmids MBC1L(A)/neo and h/mMBCI1L(A)/neo (10 pg each) were
separately digested in 20 pl of a reaction solution containing 10 mM Tris-HCI (pH
7.9), 10 mM MgCl,, 1 mM DTT, 50 mM NaCl, 0.01% (w/v) of BSA and 6U of SnaBI
(Takara Shuzo Co., Ltd.) at 37°C for 1 hour. The resultant reaction solutions were
further digested in 50 pl of a reaction solution containing 20 mM Tris-HCI (pH 8.5),
10 mM MgCl,, 1 mM DTT, 100 mM KCl, 0.01% (w/v) of BSA and 6U of Pvul at
37°C for 1 hour.

The resultant reaction solutions were separately subjected to electrophoresis
on a 1.5% low-melting agarose gel, thereby giving DNA fragments of 4955 bp (m1)
and 2349 bp (m2) from the plasmid MBCIL(A)/neo and DNA fragments of 4955 bp
(hm1) and 2349 bp (hm2) from the plasmid h/mMBC1L(A)/neo. These DNA
fragments were collected and purified from the gels using GENECLEANII Kit
(BIO101). Each of the DNA fragments obtained was dissolved in 40 ul of a solution
containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA.

The m1 and hm1 fragments (1 pl each) were ligated to the hm2 and m2
fragments (4 pl each), respectively. Each of the resultant ligation products was
introduced into a competent cell of E. coli, IM109, to form a transformant. The
transformant obtained was cultured 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).

Each of the purified plasmids was digested in 20 pl of a reaction solution
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containing 10 mM Tris-HCI (pH 7.5), 10 mM MgCl,, I mM DTT and either 8U of
Apal (Takara Shuzo Co., Ltd.) or 2U of ApaLl (Takara Shuzo Co., Ltd.) at 37°C for 1
hour. |
If the fragments were ligated correctly, the digestion reaction would give a
fragment of 7304 bp (by the Apal digestion) or fragments 0% 5560/1246/498 bp (by
the ApaLI digestion) for m1-hm2, and fragments of 6538/766 bp (by the Apal
digestion) or fragments of 3535/2025/1246/498 bp (by the ApaLI digestion) for hm1-
! m2. Based on this assumption, the plasmids were identified. As a result, an
expression vector encoding a human FR1/mouse FR2,3,4 hybrid antibody L-chain
(designated "hmmMBCI1L(A)/neo") and an expression vector encoding a mouse
FR1/human FR2/mouse FR3,4 hybrid antibody L-chain (designated
"mhmMBCI1L(A)/neo") were obtained.

(4) Construction of humanized antibody L-chain

A humanized #23-57-137-1 antibody L-chain was prepared by CDR-grafting
technique by means of PCR method. For the preparation of a humanized #23-57-
137-1 antibody L-chain (version "a") that contained FR1, FR2 and FR3 derived from
human antibody HSU03868 (GEN-BANK, Deftos M. et al., Scand. J. Immunol., 39,
95-103, 1994) and FR4 derived from human antibody S25755 (NBRF-PDB), six PCR
primers were used.

The six primers were as follows: CDR-grafting primers MBC1LGP1 (SEQ ID
NO: 29) and MBC1LGP3 (SEQ ID NO: 30), both having a sense DNA sequence,
CDR-grafting primers MBC1LGP2 (SEQ ID NO: 31) and MBC1LGP4 (SEQ ID NO:
32), both having an antisense DNA sequence, all of which had a ‘15—21 bp
complementary sequence on the both terminal ends; and external primers MBCILVS1
(SEQ ID NO: 33) and MBC1LVR1 (SEQ ID NO: 34) having a homology to the CDR-
grafting primers MBC1LGP1 and MBC1LGP4, respectively.

The CDR-grafting primers MBC1LGP1, MBC1LGP2, MBC1LGP3 and
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MBCI1LGP4 were separated on a urea-denatured polyacrylamide gel (Molecular

Cloning: A Laboratory Manual, Sambrook et al., Cold Spring Harbor Laboratory

Press, 1989) and extracted therefrom segment by a crush-and-soak method

(Molecular Cloning: A Laboratory Manual, Sambrook et al., Cold Spring Harbor

Laboratory Press, 1989).

Each of the CDR-grafting primers (1 nmole) was separated with 6%
denatured polyacrylamide gel. The identification of the DNA fragment of a desired
length was performed on a silica gel thin plate by irradiation of UV ray. The desired
DNA fragment was collected from the gel by a crush-and-soak method. The
collected DNA fragment was dissolved in 20 pl of a solution containing 10 mM Tris-
HCI (pH 7.4) and 1 mM EDTA.

PCR was performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a
buffer appended thereto. The PCR reaction solution comprised (per 100 pl) 1 pl of
each of the CDR-grafting primers MBC1LGP1, MBC1LGP2, MBCI1LGP3 and
MBCI1LGP4, 0.25 mM dNTPs, 2.5U of TaKaRa Ex Taq in the buffer. The PCR was

_run for 5 cycles under the conditions: 94°C for 1 min., 55°C for 1 min. and 72°C for
1 min. The resultant reaction mixture was added with 50 pmoles of each of the
external primers MBCI1LVS1 and MBCILVRI1. Using this reaction mixture, the
PCR was run for additional 30 cycles under the same conditions. The DNA
fragment thus amplified was separated by agarose gel electrophoresis on a 3% Nu
Sieve GTG agarose (FMC Bio. Products).

An agarose segment containing a DNA fragment of 421 bp was excised, and
the DNA fragment was purified therefrom using GENECLEANII Kit (BIO101) in
accordance with the instructions included in the kit. The PCR reaction mixture thus
obtained was used for subcloning of the DNA fragment into plasmid pUC19 that had
been digested with BamHI and HindIII. The resultant plasmid was sequenced. The

plasmid thus prepared was designated "hMBCL/pUC19". In this plasmid, however, ~

the 104-position amino acid (corresponding to the 96th amino acid in accordance
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with the Kabat’s prescription) of CDR4 was replaced by arginine. For the
correction of this amino acid to tyrosine, a correction primer MBC1LGP10R (SEQ ID
NO: 35) was designed and synthesized. PCR was performed using TaKaRa Ex Taq
(Takara Shuzo Co., Ltd.) and a buffer appended thereto. The PCR reaction solution
comprised (per 100 pl) 0.6 pg of the plasmid hMBCL/pUC19 as a template DNA, 50
pmoles of each of the primers MBC1LVS1 and MBCILGPI10R, 2.5U of TaKaRa Ex
Taq (Takara Shuzo Co., Ltd.) and 0.25 mM dNTPs in the buffer, over which mineral
’ oil (50 pl) was layered. The PCR was run for 30 cycles under the conditions: 94°C
for 1 min., 55°C for 1 min. and 72°C for 1 min. The DNA fragment thus amplified
was separated by agarose gel electrophoresis on a 3% Nu Sieve GTG agarose (FMC
Bio. Products).
A gel segment containing a DNA fragment of 421 bp was excised, and the
DNA fragment was purified therefrom using GENECLEANII Kit (BIO101) in
accordance with the instructions included in the kit. The PCR reaction mixture thus
prepared was used for subcloning of the DNA fragment into plasmid pUC19 that had
been digested with BamHI and HindIII.
The plasmid was sequenced using M13 Primer M4 and M13 Primer RV. As
a result, it was confirmed that the plasmid had the correct sequence. The plasmid
was then digested with HindIII and Blnl, and a DNA fragment of 416 bp was
separated by electrophoresis on a 1% agarose gel. The DNA fragment was purified
using GENECLEANII Kit (BIO101) in accordance with the instructions included in
the kit, and then introduced into plasmid CA/pUC19 that had been digested with
HindIIl and BInl. The resultant plasmid was designated "hMBC1LaA/pUC19".
This plasmid was digested with EcoRI to give a DNA fragment éncoding humanized
L-chain. The DNA fragment was introduced into plasmid pCOS1 so that the
initiation codon for the humanized L-chain was located downstream to the EFla
promoter. The plasmid thus obtained was designated "hMBC1LaA/pCOS1". The

DNA sequence (including the corresponding amino acid sequence) of the humanized
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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.

A humanized L-chain version "b" was prepared using a mutagenesis
technique by a PCR method. The version "b" was designed such that the 43-position
amino acid glycine (corresponding to the 43th amino acid in accordance with the
Kabat’s prescription) was replaced by proline and the 49-position amino acid lysine
(corresponding to the 49th amino acid in accordance with the Kabat’s prescription)

! by aspartic acid in the version “a”. PCR was performed using plasmid
hMBC1LaA/pUC19 as a template with a mutagenic primer MBC1LGP5R (SEQ ID
NO: 36) and a primer MBC1LVS1. The DNA fragment obtained was digested with
BamHI and HindIII, and the digestion fragment was subcloned into the BamHI-
HindIIl site of pUC19. After sequencing, the plasmid was digested with HindIII and
Af1Il, and the resultant digestion fragment was ligated to plasmid hMBC1LaA/pUC19
that had been digested with HindIII and AfIII.

The plasmid thus obtained was designated "hMBCI1LbA/pUCI19". This
plasmid was digested with EcoRI to give a DNA fragment containing DNA encoding
the humanized L-chain. The DNA fragment was introduced into plasmid pCOS|1
such that the initiation codon for the humanized L-chain was located downstream to
the EFla promoter. The plasmid thus obtained was designated
"hMBC1LbA/pCOS1".

A humanized L-chain version "c" was prepared using a mutagenesis
technique by a PCR method. The version "c" was designed such that the 84-position
amino acid serine (corresponding to the 80th amino acid in accordance with the
Kabat’s prescription) was replaced by proline. PCR was performed using plasmid
hMBCI1LaA/pUC19 as a template with a mutagenic primer MBC1LGP6S (SEQ ID
NO: 37) and a primer M13 Primer RV. The DNA fragment obtained was digested
with BamHI and HindIII and then subcloned into pUC19 that had been digested with

BamHI and HindHI.
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10S: Y109%&' () Adtes sequemeingg Ehd plasmid was digested with BstPI and Aor51HI, and the
resultant DNA fragment was ligated to plasmid hMBC1LaA/pUC19 that had been
digested with BstPI and Aor51HI. " The plasmid thus obtained was designated
"hAMBC1LcA/pUC19". This plasmid was digested with EcaRI to give a DNA
fragment containing DNA encoding the humanized L-chain. The fragment was
introduced into the EcoRlI site of plasmid pCOS1 such that the initiation codon for
the humanized L-chain was located downstream to the EFla promoter. The plasmid
thus obtained was designated "hMBC1LcA/pCOS1".

Humanized L-chain versions "d", "e" and “f" were also prepared using a
mutagenesis technique by a PCR method. The versions "d", "e" and "f" were
designed such that the 91-position amino acid tyrosine (corresponding to the 87th
amino acid in accordance with the Kabat’s prescription) was replaced by isoleucine
in the versions “a”, “b” and “c”, respectively. For each of the versions “d”, “e” and
“f”, a PCR was performed using each of plasmid hMBC1LaA/pCOS1 (for version *d"),
hMBCI1LbA/pCOS1 (for version "e") and hMBC1LcA/pCOS1 (for version “f"),
respectively, as a template, a mutagenic primer MBCILGP11R (SEQ ID NO: 38) and
a primer M-S1 (SEQ ID NO: 44). The DNA fragment thus obtained was digested
with BamHI and HindIII and then subcloned into pUC19 that had been digested with
BamHI and HindIII. After sequencing, the plasmid was digested with HindIII and
Blnl, and the resultant digestion fragment was ligated to plasmid CA/pUC19 that had
been digested with HindIII and Blnl.

The plasmids thus obtained were respectively designated
"hMBC1LdA/pUC19" (for version “d”), "hMBC1LeA/pUC19" (for version “e”) and
"hMBCILfA/pUC19" (for version “f”). Each of these plasmids was digested with
EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain.
The DNA fragment was introduced into the EcoRI site of plasmid pCOS1 such that

the initiation codon for the humanized L-chain was located downstream to the EFla ~

promoter of the plasmid. The plasmids thus obtained were respectively designated
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"hMBCI1LfA/pCOS1" (for version “f”).

Humanized L-chain versions "g" and "h" were also prepared using a
mutagenesis technique by a PCR method. The versions "g" and "h" were designed
such that the 36-position amino acid histidine (corresponding to the 36th amino acid
in accordance with the Kabat’s prescription) was replaced by tyrosine in the versions
"a" and "d", respectively. PCR was performed using a mutagenic primer

) MBCILGPIR (SEQ ID NO: 39), M13 Primer RV and plasmid hMBC1LaA/pUCI9 as
a template. An additional PCR was performed using the PCR product thus obtained
and M13 Primer M4 as a primer and plasmid hMBC1LaA/pUC19 as a template. The
DNA fragment obtained was digested with HindIII and BlnlI and then subcloned into
plasmid CA/pUC19 that had been digested with HindIII and Blnl. Using this
plasmid as a template, a PCR was performed with primers MBC1LGP13R (SEQ ID
NO: 40) and MBC1LVS1. The PCR fragment obtained was digested with Apal and
HindIII and then introduced into either plasmids hMBC1LaA/pUC19 or
hMBCI1LdA/pUC19 that had been digested with Apal and HindIII. The plasmids
obtained were sequenced. Plasmids that were confirmed to contain the correct
sequence were designated "hMBC1LgA/pUC19" (for version “g”) and
"hMBCI1LhA/pUC19" (for version “h”). Each of these plasmids was digested with
EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain.
The DNA fragment was introduced into the EcoRI site of plasmid pCOS1 such that
the initiation codon for the humanized L-chain was located downstream to the EFla
promoter. The plasmids thus obtained were respectively designated
"hMBC1LgA/pCOS1" (for version “g”) and "hMBCthNpCOSl" (for version “h”).

Humanized L-chain versions “i”, "j", "k", "1", "m", "n" and "o" were also
prepared using a mutagenesis technique by a PCR method.  PCR was performed

using plasmid hMBC1LaA/pUC19 as a template with a mutagenic primer
MBCILGP14S (SEQ ID NO: 41) and a primer VIRV (1) (SEQ ID NO: 43). The
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resultant DNA fragment was digested with Apal and Blnl and then subcloned into
plasmid hMBC1LgA/pUCI19 that had been digested with Apal and Binl. The
plasmid obtained was sequenced, and the clone into which the mutation for each
version was introduced was selected. The plasmid thus obtained was designated
"hMBCI1LxA/pUCI19 (x=i, j, k, |, m, n or 0)". This plasmid was digested with EcoRI
to give a DNA fragment containing DNA encoding the humanized L-chain. The
DNA fragment was introduced into the EcoRlI site of plasmid pCOS1 such that the
initiation codon for the humanized L-chain was located downstream to the EF1a
promoter. The plasmid thus obtained was designated "hMBCI1LxA/pCOS1” (x =1, j,
k,l, m, nor 0). The DNA sequences (including the corresponding amino acid
sequences) of the versions "j", "I", “m" and "o" are shown in SEQ ID NOs: 67, 68, 69
and 70, respectively. The amino acid sequences of these versions are also shown in
SEQ ID Nos: 48, 49, 50 and 51, respectively.
Humanized L-chain versions "p", "q", “r", "s" and "t" were designed such
that the 87-position amino acid (tyrosine) was replaced by isoleucine in the versions
“1”,"j", "m", "1" and "o", respectively. These versions were prepared utilizing the
Aor51MI restriction site of FR3 and replacing that site of each of the versions “i”, "j",
"m", “1" or "o" by that site of the version “h". That is, an Aor51HI restriction
fragment (514 bp) containing CDR3, a portion of FR3 and the entire FR4 were
removed from an expression plasmid hMBC1LxA/pCOS1 (x =1, j, m, 1 or 0). To the
removed site, an Aor51HI restriction fragment (514 bp) in the expression plasmid
hMBCI1LhA/pCOS, which containing CDR3 and a portion of FR3 and the entire FR4,
was ligated, so that the 91-position amino acid tyrosine (correspgnding to the 87th
amino acid in accordance with the Kabat’s prescription) was replaced by isoleucine.
The resultant plasmid was sequenced. A clone of each of the versions “i”, “J", "m"
“1" and "0" in which 91-position amino acid tyrosine (corresponding to the 87th

amino acid in accordance with the Kabat’s prescription) was replaced by isoleucine .

was selected. These modified versions respectively corresponding to the versions
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“i”, "j", "m" "1" and "o" were designated versions "p", "q", "s", "r" and "t",
respectively. The obtained plasmid was designated "hMBC1LxA/pCOS1 (x =p, q, s,
rort). The DNA sequences (incfuding the corresponding amino acids) of tile
versions "q", "r", "s" and "t" are shown in SEQ ID Nos: 71, 72, 73 and 74,
respectively. The amino acid sequences of these version; are also shown in SEQ ID
Nos: 52, 53, 54 and 55, respectively.

Plasmid hMBC1LgA/pCOS1 was digested with HindIIl and EcoRI and then

' subcloned into plasmid pUC19 that had been digested with HindIII and EcoRl. The

plasmid thus obtained was designated "hMBC1LqA/pUC19.

The positions of the replaced amino acids in the individual versions of the

humanized L-chain are shown in Table 2.
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Positions of replaced amino acid in sequence listings

(amino acid numbering in accordance with the Kabat’s prescription)
Versions 36 43 45 47 49 80 87

a
) b P D

c P

d I

e P D I

f P I

g Y

h Y I

i Y K

j Y K D

k Y K \%

| Y K \% D

m Y D

n Y v

o Y v D

p Y K I

q Y K D I

r Y D I

s Y K \% D I

t Y \'% D I

In Table 2, capital letters represent the following amino acids: Y: tyrosine; P:

proline; K: lysine, V: valine; D: aspartic acid; and I: isoleucine.

E. coli strains each containing plasmids hMBC1HcDNA/pUC19 and
hMBC1LgA/pUCI19 were designated "Escherichia coli JM109
(hMBC1HcDNA/pUC19)" and "Escherichia coli IM109 (hMBC1LgqApUC19)",
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respectively, which have been deposited under the terms of 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, Ibaraki, Japan)
on August 15, 1996, under the accession No. FERM BP-5629 for Escherichia coli
IM109 (hMBC1HcDNA/pUC19), and FERM BP-5630 for Escherichia coli IM109

(AMBC1LqA/pUC19).

! (5) Transfection into COS-7 cell

For the evaluation of the antigen-binding activity and the neutralizing
activity of the hybrid antibodies and the humanized #23-57-137-1 antibodies, the
above-prepared expression plasmids were expressed transiently in COS-7 cells. For
the transient expression of the L-chain hybrid antibodies, each of the following
combinations of plasmids were co-transfected into a COS-7 cell by electroporation
using Gene Pulser (Bio Rad): h(MBC1HcDNA/pCOS1 and h/mMBCI1L(A)/neo;
hMBC1HcDNA/pCOS1 and m/hMBC1La>/neo; A(MBC1HcDNA/pCOS1 and
m/hMBC1LdA/neo; hMBC1HcDNA/pCOS1 and hmmMBC1L(A)/neo; and
hMBC1HcDNA/pCOS1 and mhmMBC1L(A)/neo. Thatis,a cell suspension (0.8
mL) of COS-7 cells in PBS(-) (1x107 cells/mL) was added with each combination of
the plasmid DNAs (10 ug each). The resultant solution was applied with pulses at
an electrostatic capacity of 1,500V and 25 yF. After 10 min. of recovery period at
room temperature, the electroporated cells were suspended in DMEM medium
containing 2% Ultra Low IgG fetal calf serum (GIBCQ), and then cultured using a
10-cm culture dish in a CO, incubator. After cultivating for 72 hours, a culture
supernatant was collected and centrifuged to remove cell debris. The solutions thus
prepared were provided for use in the ELISA below.

For the transient expression of the humanized #23-57-137-1 antibodies, the
combination of plasmids of AMBC1HcDNA/pCOS1 and hMBC1LxA/pCOS1 (x = a-t)

were co-transfected into a COS-7 cell using Gene Pulser (Bio Rad) in the same
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>% 7@\%£1Fn|:er as described for the hybrid antibodies above. The culture supernatants were
prepared and provided for use in the ELISA below.

The purification of the hybrid antibodies and the humanized antibodies from

the COS-7 cell culture supernatants was performed using AffiGel Protein A MAPSII

Kit (Bio Rad) in accordance with the instructions included in the kit.

(6) ELISA
(i) Determination of antibody concentration

An ELISA plate for determining antibody concentration was prepared as
follows. Each well of a 96-well ELISA plate (Maxisorp, NUNC) was coated with
100 pl of a coating buffer (0.1 M NaHCO,, 0.02% NaN,) containing 1 pg/mL of goat
anti-human IgG antibody (TAGO) and then blocked with 200 ul of a dilution buffer
[50 mM Tris-HCl, 1 mM MgCl,, 0.1 M NaCl, 0.05% Tween 20, 0.02% NaN,, 1%
bovine serum albumin (BSA); pH 7.2]. Each of the wells was added with each of
the serial dilutions of the COS cell culture supernatant in which each of the hybrid
antibodies and the humanized antibodies was expressed, or added with each of the
serial dilutions of each of the hybrid antibodies and humanized antibodies in a
purified form. The plate was incubated at room temperature for 1 hour and washed
with PBS-Tween 20. Subsequently, each of the wells was added with 100 ul of
alkaline phosphatase-conjugated goat anti-human IgG antibody (TAGO). The plate
was incubated at room temperature for 1 hour and washed with PBS-Tween 20.
Subsequently, each of the wells was added with 1 mg/mL of a substrate solution
("Sigma 104", p-nitrophenylphosphoric acid, SIGMA). The solution in each well
was measured on its absorbance at 405 nm using Microplate Reader (Bio Rad) to
determine the antibody concentration. In this determination, Hu IgG1A Purified

(The Binding Site) was used as the standard.

(ii) Determination of antigen-binding ability
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"10%&' () - 10%& An ELISAqAateGor determining antigen-binding ability was prepared as
follows. Each well of a 96-well ELISA plate (Maxisorp, NUNC) was coated with
100 pl of a coating buffer containihg 1 pg/mL of human PTHrP (1-34) and then
blocked with 200 pl of a dilution buffer. Subsequently, each well was added with
each of the serial dilutions of the COS-7 cell culture supernatant in which each of the
hybrid antibodies and humanized antibodies was expressed, or added with each of the
serial dilutions of each of the hybrid antibodies and humanized antibodies in a
' purified form. The plate was incubated at room temperature and washed with PBS-
Tween 20. Subsequently, each well was added with 100 ul of alkaline phosphatase-
conjugated goat anti-human IgG antibody (TAGO). The plate was incubated at
room temperature and washed with PBS-Tween 20. Subsequently, each well was
added with 1 mg/mL of a substrate solution ("Sigma 104", p-nitrophenylphosphoric

acid, SIGMA). The solution was measured on its absorbance at 405 nm using

Microplate Reader (Bio Rad).

(7) Confirmation of activities
(i) Evaluation of humanized H-chain

It was found that an antibody having a humanized H-chain version "a" and a
chimeric L-chain exhibited the same level of PTHrP-binding activity as that of a
chimeric antibody. This result suggests that the version “a” achieves the
humanization of the H-chain V-region in the degree enough to evaluate the

humanization. Therefore, the humanized H-chain version "a" was provided for use

as a humanized antibody H-chain in the following experiments.

(ii) Activity of hybrid antibodies
(ii-a) FR1,2/FR3,4 hybrid antibody

When the L-chain was h/mMBCIL(2), no antigen-binding activity was
observed. In contrast, when the L-chain was either m/hMBC1LaA or m/hMBC1LdA,
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Humanized antibodies each having the L-chain versions "a" to "t", were

determined on the antigen-binding activity. As a result, it was found that the

" " o non " |l "

q", and

humanized antibodies having the L-chain versions "j", “1”, "m",
"t" exhibited the same level of PTHrP-binding activity as that of the chimeric

antibody.

(8) Establishment of CHO cell line capable of stable production of antibody

For establishing a cell line capable of stable production of humanized
antibodies, each of the above-prepared expression plasmids was introduced into a
CHO cell (DXB11).

That is, the establishment of a cell line capable of stable production of a
humanized antibody was performed using each of the following combinations of
plasmids as expression vectors for a CHO cell: A MBC1HcDNA/pCHO1 and
hMBC1LmA/pCOS1; hMBC1HcDNA/pCHO1 and hMBC1LgA/pCOS1; and
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hMBC1HcDNA/pCHO1 and hMBCI1LrA/pCOS1. The plasmids were co-transfected
into a CHO cell by electroporation using Gene Pulser (Bio Rad). Subsequently, the
expression vectors were separately cleaved with restriction enzyme Pvul to give
linear DNA fragments. The resultant DNA fragments were extracted with phenol
and chloroform and then precipitated with ethanol. The DNA fragments thus
prepared were used in the subsequent electroporation. That is, the plasmid DNA
fragments (10 pg each) were added to 0.8 mL of a cell suspension of CHO cells in

’ PBS(-) (1x107 cells/mL). The resultant solution was applied with pulses at an
electrostatic capacity of 1,500V and 25 yF. After 10 min. of recovery period at
room temperature, the cells thus treated were suspended in MEM-a medium (GIBCO)
containing 10% fetal calf serum (GIBCO), and then cultured in a CO, incubator using
96-well plates (Falcon). On the day following the cultivation being started, the
medium was replaced by ribonucleoside- or deoxyribonucleoside-free MEM-a
selective medium containing 10% fetal calf serum (GIBCO) and 500 mg/mL of
GENETICIN (G418Sulfate; GIBCO). From the culture medium, cells into which
the antibody gene was introduced were selected. The culture medium was replaced
by a fresh one. About two weeks after the medium replacement, the cells were
observed microscopically. When a favorable cell growth was observed, the cells
were determined on the amount of the produced antibodies by conventional ELISA
for determination of antibody concentration as mentioned above. Among the cells,
those which produced a larger amount of antibodies were screened.

The culture of the established cell line capable of stable production of
antibodies was scaled up in a roller bottle using a ribonucleoside- or
deoxyribonucleoside-free MEM-a medium containing 2% Ultré Low IgG fetal calf
serum. On day 3 and day 4 of the cultivation, the culture supernatant was collected
and filtered using a 0.2-um filter (Millipore) to remove cell debris therefrom. The
purification of the humanized antibodies from the culture supernatant of the CHO

cells was performed using POROS Protein A Column (PerSeptive Biosystems) on
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animals. The concentration and the antigen-binding activity of the purified

humanized antibodies were determined by the ELISA system as mentioned above.
[REFERENCE EXAMPLE 5] Determination of neutralizing activity

The determination of neutralizing activity of the mouse antibodies, the
chimeric antibodies and the humanized antibodies was performed using rat myeloma
cell line ROS17/2.8-5 cells. The ROS17/2.8-5 cells were cultured in Ham’S F-12
medium (GIBCO) containing 10% fetal calf serum (GIBCO) in a CO, incubator.

The ROS17/2.8-5 cells were seeded in each well of a 96-well plate at 10* cells/100
ul/well and cultured for one day. After the cultivation was completed, the culture
medium was replaced by Ham’S F-12 medium (GIBCO) containing 4 mM
Hydrocortisone and 10% fetal calf serum. After cultivating for three to four days,
the cultured cells were washed with 260 ul of Ham’S F-12 medium (GIBCO), and
then added with 80 ul of Ham’s F-12 medium containing 1 mM isobutyl-1-methyl
xanthine (IBMX, SIGMA), 10% fetal calf serum and 10 mM HEPES. The resultant
mixture was incubated at 37°C for 30 min.

The culture mediums of the mouse antibodies, the chimeric antibodies and
the humanized antibodies to be tested for neutralizing activity were previously
diluted serially in the following groups: [10 pg/mL, 3.3 pg/mL, 1.1 pg/mlL and 0.37
ug/mL], [10 pg/mL, 2 pg/mL, 0.5 pg/mL and 0.01 pg/mL] and [10 pg/mL, 5 pg/mL,
1.25 ng/mL, 0.63 ug/mL and 0.31 pg/mL]. Each of the diluted antibody sample
solutions was mixed with an equivalent amount of 4 ng/mL of PTHrP (1-34). The
resultant mixed solution (80 ul) was added to each well. In each well, the final .

concentration of each antibody became a quarter of the above-mentioned
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of the chimeric antibody, and those having a L-chain version "q" exhibited the
strongest neutralizing activity.

The present specification encompasses the contents described in the
specification and the drawings of the Japanese Patent Application No. 10-180143,
which is a priority document of the present application.

All publications, patents and patent applications cited herein are incorporated

herein by reference in their entirety.

INDUSTRIAL APPLICABILITY

The present invention provides a therapeutic agent for hypercalcemic crisis
associated with malignant tumor comprising, as an active ingredient, a substance
capable of inhibiting the binding between PTHrP and a receptor thereof.

The substance has more rapid onset and a longer duration of action compared
with a control agent-administered group and a solvent-administered group (i.e., a
control group). Accordingly, the substance is useful as a therapeutic agent for

hypercalcemic crisis associated with malignant tumor for which emergency treatment
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must be considered.

Free Text for Sequence Listing:

SEQ ID NO: 1: Synthetic DNA
SEQ ID NO: 2: Synthetic DNA
SEQ ID NO: 3: Synthetic DNA
SEQ ID NO: 4: Synthetic DNA
SEQ ID NO: 5: Synthetic DNA
SEQ ID NO: 6: Synthetic DNA
SEQ ID NO: 7: Synthetic DNA
SEQ ID NO: 8: Synthetic DNA
SEQ ID NO: 9: Synthetic DNA
SEQ ID NO: 10: Synthetic DNA
SEQ ID NO: 11: Synthetic DNA
SEQ ID NO: 12: Synthetic DNA
SEQ ID NO: 13: Synthetic DNA
SEQ ID NO: 14: Synthetic DNA
SEQ ID NO: 15: Synthetic DNA
SEQ ID NO: 16: Synthetic DNA
SEQ ID NO: 17: Synthetic DNA
SEQ ID NO: 18: Synthetic DNA
SEQ ID NO: 19: Synthetic DNA
SEQ ID NO: 20: Synthetic DNA
SEQ ID NO: 21: Synthetic DNA
SEQ ID NO: 22: Synthetic DNA
SEQ ID NO: 23: Synthetic DNA
SEQ ID NO: 24: Synthetic DNA

SEQ ID NO:

25:

Synthetic DNA
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CLAIMS

1. A therapeutic agent for hypercalcemic crisis comprising, as an active
ingredient, a substance capable of inhibiting the binding between parathyroid
hormone related protein (PTHrP) and a receptor thereof.

2. The therapeutic agent for hypercalcemic crisis according to claim 1,
wherein the substance is an antagonist against a PTHrP recepter.

3. The therapeutic agent for hypercalcemic crisis according to claim 1 or 2,
wherein the substance is an anti-PTHrP antibody.

4. The therapeutic agent for hypercalcemic crisis according to claim 1 or 2,
wherein the substance is a fragment of an anti-PTHrP antibody and/or a
modified form of the fragment.

5. The therapeutic agent for hypercalcemic crisis according to claim 3 or 4,
wherein the antibody is a humanized or chimeric antibody.

6 The therapeutic agent for hypercalcemic crisis according to claim 5,
wherein the humanized antibody is humanized #23-57-137-1 antibody.

7. The therapeutic agent for hypercalcemic crisis according to any one of
claims 3 to 5, wherein the antibody is of monoclonal type.

8. The therapeutic agent for hypercalcemic crisis according to any one of
claims 1 to 7, wherein the hypercalcemic crisis is hypercalcemic crisis
associated with malignant tumor.

9. A therapeutic agent substantially as described herein with reference to
the examples.



