DESCRI PTI ON METHOD FOR PRODUCTI ON OF ANTI BODY TECHNI CAL FIELD 5 The
present invention relates to a nethod of producing an anti body. BACKGROUND
ART In the production of reconbinant anti bodi es useful as pharmaceuticals by
using genetic reconbi nant technol ogy, use of animal cells enables
conplicated post-translational 10 nodification and fol di ng which
prokaryotic cells are unable to perform Therefore, animal cells have been

frequently used as host cells foréﬁ%gﬁﬂgtﬂﬁﬂ;econbinant ant i bodi es.

Recently, a great nunmber of biolo ceuticals, such as antibodies
and physiol ogically acti i d. In particular, in
anti body preparations ﬁaﬁﬁﬁgeﬁggg?ﬁgFéﬁﬁgﬁﬁ?ﬁggﬂﬁfﬁﬁﬂfgrder of mlligram
(mg) per adm nistration, considerable 15 anbunts of antibodi es are needed as
active in ients. hnol ogi es that allow efficient production of
recpnbinaﬂkeghﬁaﬂg&ﬂéﬁﬁby animal cells will lead to cost reduction of

anti bogly preparid presat intéhtiph BktésQo § indlod of pRiLiding &n @abbent s. Therefore,
nore efficient nethods of produci ng reconbi nant anti bodies are desired. In

the preparation of a host cell for producing a reconbi nant anti body, one
copy of BAkAMNHURIDELRTNY the heavy chain of the antibody and one copy of a
DNA encoding the [ight chain of the antibody are usually transferred into
the host cell (IothePaedustiorDek ipeembisamticmtibadiesaysgfip)as phasricedican by Dsingment  No.
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preparations and promise stable supply to patients.

Therefore, more efficient methods of producing recombinant antibodies are desired.
In the preparation of a host cell for producing a recombinant antibody, cne copy of
20  a DNA encoding the heavy chain of the antibody and one copy of a DNA encoding the light
chain of the antibody are usually transferred into the host cell (Non-Patent Documents Nos. 1
and 2).

[Non-Patent Document No. 1] Reff ME, Camner K, Chambers KS, Chinn PC, Leonard JE,
25 Raab R et al. Depletion of B cells in vivo by a chimeric mouse human monoclonal antibody

to CD20. Blood. 1994 Jan 15; 83(2):435-45.

[Non-Patent Document No. 2] Presta LG Chen H, O'Connor SJ, Chisholm V, Meng YG

Krummen L, et al. Humanization of an anti-vascular endothelial growth factor monoclonal

antibody for the therapy of solid tumors and other disorders. Cancer Res. 1997 Oct 15;
30 57(20):4593-9.

DISCLOSURE OF THE INVENTION
PROBLEM FOR SOLUTION BY THE INVENTION

On the other hand, it has not been known to date whether or not a transformed



thereinto. 51t is an object of the present invention to provide a nethod
for high production of an antibody. MEANS TO SOLVE THE PROBLEM As a result
of intensive and extensive researches toward solution of the above 10

probl em the present inventors have found it possible to increase antibody
yields by using a cell containing a |arger nunber of copies of an exogenous
DNA encodi ng the light chain of an antibody of interest than the nunber of

copi es of stable exgReida sl EMYilRRG a6l irigotdheenb 6EtHY pr(ﬁb@tldﬁ dﬂa dbéii%d agdohibadnt | t
cont ai ns. ThugY t he present_invention has peen achi ve %tpresent

i nvent i on2tdp @élefe@n% reyr ofi 2 Blihepeoding thy h% HB @ éhe #itibe tVhOBint | body
or a fragpppd cdfi&r 608 DICRBAESEA @heailér&"’téhﬁiﬂ &F 8! antibRly lPJv@qjéﬁﬁ tfaﬁﬁ‘eﬁéﬁ' body

or the fragnment, wherein the ce contains a |arger nu er of copies of an
exogenousﬂm‘f@ncodl ng the light chain or a fragnent thereof of the antibody

t han the nunbe (gd{,%t

encodlﬂg t he heg\}f/)gncﬁ@%\%gﬁﬁgﬂéﬁtggﬂegh?nm rog@% n?Jth(ﬁgf an?z‘gﬁ{g Y. @C\)%F(Z) The
met hod acewardibady.t o (1) above, wherein the cell containing a |arger number
of copies of an exogenous DNA encoding the light chain or a fragnent

t hereof of the antibody than the nunber of copies contained in the cell of
an exogenmmmmmmy chain or a fragment thereof of the

antibody is a c |nto r .co one cop: f.a

encodi ny t he- heloy AU At BreiivE A Rethsif ReuRheSopRE SRRy o
more P5 cppbkm, die ;ﬂedamnﬁammdhng fblhﬁl 1t p&HaibleCtb dhdfeads ambbdﬁgm&ntbytd‘sm eof of
the anti bo has .bee intr ed.. The neth acco S atgove
wher ei n t flf (oBfaming;a larges gy ‘Tr éPIP‘eS‘E@eFH%e“Hﬁ% dee P%ig%d‘ bl ofapove,
wher ei n t hearibbdy bf-ﬁnt@hisﬂﬂ&ﬁth@@Hﬁb&hf%ﬁé%ﬂ‘aﬁ'e‘xogeﬁ@&s DRa esdiggtraeardi ng to
any one of (1) .to 4) above, wherein the antib [ a 30 Chl meric

ant i body, chaiméfiihe ﬁ‘f'ﬂlf%ﬁwnsor H%HWP&WFW%‘G?UO’{ HsVetbd according to

any one of (1) TR fredenBRMAHEon WML heltBifovifd i body i's sel ected fromthe
group _consisting of anti-lL-6 receptor anti ody, anti-IL-6_antibod

anti - § yp(ldarh methadof predycinganantidy os A fiagment theseati cooppiging alowagg cell to

anti-GPl | i - EGFR
ant i body, th?éeqpéé]g{))ﬁ%gpa%?lﬂ%%% al}le?é}{l H%&@ggoxgﬁh% %%5 ngtﬁgé %rgﬁ i body,
anti - C%Zmamngwy DMk encod e tbmhghwuzyn oaatfiag@ent théreofanf tthebadipody thamtitei - VEGF

anti body {i‘l ca co 1&%nt%%& ?}]tﬂg celf & an?xegén%%Dﬂh Q%Sd‘{gﬁ%e ilv@gchain or a

phar maceu
fragment thereof of the a.ntlbody

20 (2) The method according to (1) above, wherein the cell containing a larger number of
copies of an exogenous DNA encoding the light chain or a fragment thereof of the antibody
than the number of copies contained in the cell of an exogenous DNA encoding the heavy
chain or a fragment thereof of the antibody 1s a cell into which a vector comprising one copy
of a DNA encoding the heavy chain or a fragment thereof of the antibody and two or more

25  copies of a DNA encoding the light chain or a fragment thereof of the antibody has been
introduced.

(3) The method according to (2) above, wherein the cell is an animal cell.
(4) The method according to (3) above, wherein the cell is Chinese hamster ovary cell.
(5) The method according to any one of (1) to (4) above, wherein the antibody is a

30 chimeric antibody, humanized antibody or human antibody.

(6) The method according to any one of (1) to (5) above, wherein the antibody is selected
from the group consisting of anti-IL-6 receptor antibody, anti-IL-6 antibody, anti-glypican-3
antibody, anti-CD3 antibody, anti-CD20 antibody, anti-GPIIb/Illa antibody, anti-TNF
antibody, anti-CD25 antibody, anti-EGFR antibody, anti-Her2/neu antibody, anti-RSV
35  antibody, anti-CD33 antibody, anti-CD52 antibody, anti-1gE antibody, anti-CD11a antibody,



t hereof prepared by the nethod according to any one of (1) to (6) above. (8)
A reconbi nant vector conprising one copy of a DNA encoding the heavy chain
or a 5 fragnent thereof of an antibody and two or nore copies of a DNA
encoding the light chain or a fragment thereof of the antibody. (9) A cel
into which the vector according to (8) above has been introduced. (10) A
cultured cell containing a |arger nunber of copies of an exogenous DNA

encodi ng adth¥EGFGAtibsdyand asti-vaAdraagbeiyt t hereof of an antibody than the
nunber of pj es nt.ai ned i 10 the cell of an >elﬁogenohls DNA encodi ng t he

heavy chalﬁoof’r “Eth?’aé?éﬁﬁﬁPgﬁtngP%BWF@H@ls cmnrisig,ine antibpdyorhegment

pr oduci ngtiRRoRpkh ROy ME nitHot 38BRAAg oY 8RE of (TPIING) sbbh@ al lowing a cell to
produce the gnﬁ%ody or the fragman%, sgi d %e(l ?%ngpr.essi ng the light chain

or a fragffentA rechabi@ant SEtor BRMpIIZHRNgcopy oh R A epading thp hpaviyrehaliean\dy chai n
or a fga { . T i to an
one of5r ( %?E%]’ge"? %F%ggfg%?mg%é@, m\%hdélr?lgq}nc? ll;'Ieﬁz‘%:fe ]Pﬁﬁs% E‘E@%ﬂﬁ?@&ﬁé@%m ng t%e
ant i body ora fragment thgreehef thqantibody. (13) The cel |l according to (9) or (10)
above, whigh j i . I r ragnent thereof. 20
EFFECT O:tgﬁHé ‘?‘ﬁ@@%‘%@e‘ﬁg{éﬁ iaﬁ%ﬂﬁlgﬁtoﬁ(g} %)blragg%ar# e?é\@grﬂﬂcg%? it has becone
possi bl e (10) prodiforedaell esitaieng arlagemuimbanof aptes lob ay exigehamw A tencoliivgg pr esent
i nvention enc asses the coptents.disclosed ip the,specification 25 and/or
o dr awi HBQET ot btk sty B Oh G Am S5 e e b Gueh o onis® BirBhe " wh ch
the poesditcefladfedi exgphius dDNANencbdingrBhadhéady i chyin @R HaghESQRefedf ONtke- THE

DRAW NGS Fi &?'dl shows "L-chain 1 copy expression plasm d" phGC33CAGtL
har bor i ngaIB 89-30 copy of light chain expression unit and one copy of heavy

chai n expyiaysisometHid bf R6ducigadsindbodyai @ fraemefitthérest, ERRHBMNBHARS] &N
pl asm d" ph 3CAGL h%r oring two copies of light chain expression unit and
A

: f .
one copy ©rPrAdEPheHRIDAdERLhE Sagmant,, i ciib¢xpmsgt§&1t'af. light ghain or g fagmentyh

showi ng piHaAWE b MetabiBddyt il highal yRRAMhak IMETROVE @FaiA R 1a- AR 13teoPlbE & 3
ant i body) b¥ the "L-charn 1 copy expression plasmd"-transferred cell
cl onefs] am odhd the "L-chain 2 copy expression plasmd"-transferred cell

gl)g;egfs] ”]12) Firfle mitiRRAO%Eording 303hy ofte ©P0Y (B4P) SRSI1P atvBSHhdeinGRERE] & N9 one
stably expressing the antibody or the fragment thereof
(13) The cell according to (9) or (10) above, which is stably expressing the antibody or the
fragment thereof.
20
EFFECT OF THE INVENTION
According to the present invention, it has become possible to produce a desired
recombinant antibody at low cost.
The present invention encompasses the contents disclosed in the specification
25  and/or the drawings of Japanese Patent Application No. 2008-103308 based on which the

present patent application claims priority.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows “L-chain 1 copy expression plasmid” phGC33CAG#1 harboring one
30  copy of light chain expression unit and one copy of heavy chain expression unit per plasmid,
and “L-chain 2 copies expression plasmid” phGC33CAG]1 harboring two copies of light
chain expression unit and one copy of heavy chain expression unit per plasmid.
Fig. 2 is a graph showing productivity of the antibody (humanized anti-human
glypican-3 antibody) by the “L-chain 1 copy expression plasmid”-transferred cell clone[s]

35  and the “L-chain 2 copy expression plasmid’-transferred cell clone(s].



heavy chain of humani zed anti-human |L-6R anti body gene and one copy of the
light chain of the gene, and "L-chain 2 copy expression plasmd" conprising
one copy of the heavy chain and two copies of the light chain. 5 Fig. 4 is
a graph show ng productivity of the antibody (humanized anti-human |L-6R
anti body) by the "L-chain 1 copy expression plasnid"-transferred cel

clone[s] and the "L-chain 2 copy expression plasmd"-transferred cel

clone[s]. BEST MgDE sheds CORRYh NGedpyTexptdssibmNyRRAIdNohbpri g%nebﬁb?\@f the
enbodi rrenhs of  the resent inyention wll. be desc bed in g Z‘E The
pr esent w»ﬁtcb%o Waied agtihumap f-GR 3y lbfaﬂxcaen‘g ONgfOPY 8 31 htachaih g rent

Lher eof , GOIBI el Nkd LI A" oy Clplestioh BTaGFee RohBASIAR bhORERY O thb heady agrrent

wherein the ce contains a | arger er of copies of an exogenous DNA
encodi ng @hﬂ@ﬂandgwpoewascpftbﬁhghh@hanantu body or a fragment thereof than the

neavy Shai nor G5 1 a5 Reninh rany PEFuRRY dine tnfegIEARMC ERERR 1D T he
pr esent |Hvéhtmblmdyhgy:élnd “Iwbhagth 1 copy axmssswnlr&asgnd”-mmd ofll clooglskandof an
exogenous, _cﬁgﬁﬁ?déoggeéjsg&m%h ﬁgmfah%aﬂst?%edacelcﬁ)g t thereof of an anti body

t han the nu er o contarned in "an exogenous DNA encodi ng
the heavy <chain or a fragnent thereof of the antibody may be, for exanple,

oot nghERe NGRESSR S AR OUS T REYER I "ot Thody. and two or wore-
copi es0 of a DNAHeminbelowgerhtvairhérgddf thdypresenvinventioh dlhbeduscritediieddtaibf t he

desired reconbi hant anti body have, been introduced and his capable of
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particularly. i m ny be a reconbi nant_anti bgdy to. any antlgﬁ{l e.g.,
Broehy<

anti - | L- 6contaipsed aégeralﬁmb opighof an exegeanys Bydvencading the §alt chaio of B¢t i pody,

anti - CD3 aiihb@P Y a ﬁ@@ﬂén’c h2brahhd RRAMumBRtde é%{ek Rlohtalried aﬂtthm@w ofdf | - TNF
anti body, anti-CD25 anti body, anti-EG-R antibody, anti-Her?2/neu anti body,

anti - BV mpm'aPthmcpdleﬂm hewityi dhaigner a ﬁaampnt@mwfaﬁthﬁ @B%BﬂdYant i -1gE

anti body, anti - Faﬂ;d wéﬁ ody or
the like. The aﬂ%%y I ncl ud rga@é%%"{mvgﬁ n’%omﬁl(l)c ona T&ganl?%lmﬁé égtr(:)#\:/)ed from
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recombinant antibody and two or more copies of a DNA encoding the light chain or a
fragment thereof of the desired recombinant antibody have been introduced and which is
capable of producing the desired recombinant antibody or a fragment thereof.
In the method of the present invention, the desired recombinant antibody is not

25  particularly limited and may be a recombinant antibody to any antigen, e.g., anti-IL-6
receptor antibody, anti-IL-6 antibody, anti-glypican-3 antibody, anti-CD3 antibody,
anti-CD20 antibody, anti-GPIIb/ITla antibody, anti-TNF antibody, anti-CD25 antibody,
anti-EGFR antibody, anti-Her2/neu antibody, anti-RSV antibody, anti-CD33 antibody,
anti-CD52 antibody, anti-IgE antibody, anti-CD1la antibody, anti-VEGF antibody,

30  anti-VLA4 antibody or the like. The antibody includes not only monoclonal antibodies
derived from animals such as human, mouse, rat, hamster, rabbit and monkey, but also
artificially modified gene recombinant antibodies such as chimeric antibodies, humanized
antibodies, bispecific antibodies or the like. The recombinant antibody may be chemically
modified, e.g., may be linked to various molecules such as polyethylene glycol. The class

35  of the antibody is not particularly limited. The immunoglobulin class of the antibody is not



particularly limted, and may be 1gG (such as 1gd@d, 1g&, 1g& or 1g&H),
lgA, 1gD, IgE, IgMor the |ike. Wen the antibody is to be used as a
pharmaceutical, 1gGor IgMis preferable. A DNA encoding the |ight chain of
an anti body and a DNA encoding the heavy 5 chain of the antibody may be
prepared as described below. Briefly, nRNA is extracted froma hybridom,

cell, phage, ribosone or the |like that has a gene encoding the anti body.
From the Fﬁﬁélll A mAEINAnd ﬁﬁMeII anmaersqgebylgmvp%@aeoﬂ I@as, q%AplgwrlgESI ng
reverse ranscrlﬁtase The i ght chain gene or t heavy éPene is
anmpl i fi edlg op fHethe dynig tp berksed ahavnhqgna&eml deei delebbéfuence

conpl enen fe}‘ 2l the Ilght chain or heavy 10 chain gene. Each gene is
obt ai ned gati ng the PCR product into a cloning plasmd. In the nmethod
of the pr esent ArDlE teunmdmgﬁvednghi chagx e aibody ded 2 [2¥A en¢adingniba theargf

b | h
Chain 1 r agiafPE i kB, By HEDrR A itobes BBGy prieR iR AATE ARl "
th te ant | 3&?9!1 mmbnﬁernmrcgh,aplfage erﬁ)ostﬂmton lﬂledikt)giaohas eBgémIeEmdmﬂHAk taﬂﬂ]:tﬁ)d?]rs
extracte [OMm a ri osone or e e at _has a
e oncoioD T, stbink BB, Fetia R PR bR SR anseiRic S8ipt dRterdd® o

reverse ttramehptaget i mhe light Rfgain peneasrsie kdaay slq:ﬁn péredeampliied HydPCR akiag thef r agnent
t he cDNA

gene or t eavy .chai.n fragnent . enels lified by P sin

ana e mer N A g e daieculiaiat «Biflmmeiahiat TEb SR T A chai n
fragmemt @hai &y Emlgenélsammb)gﬁga@ngwﬁ G ito a'él@nﬁg@ﬁsﬂnﬁi obt ai ned by
ligating the rod% gﬁeo a cl.oning plasmd. The res%éq | nvent ors have
found that use hef rPé‘ﬁerEé‘F‘{enﬁl%ép IcExarppigs 0 ncodi ng

t he heaVYre%&ﬁbxﬂarﬁﬁﬁnﬂo\&EsﬂfcldH@F@b‘P%)Q%n&’i?va DNA encoding the | ' ght chain
have been introduced increases yield of a desired reconbi nant anti body

definitely and AiRPhAfeneasing an hgbbﬁlm? Gagment obaw arfttiody and g DNA gneadagsmor med
cells int c ne copy
of & ona Ratbfli Aok of AR nflodd o he BN A0db N RN, CBiely NS
pol ypEpt i Wexuanted frtgma hﬁ:lbradomapcﬂllypbqge,u rihosarfie arthe k¢ thedyas mgeecericedingthzent| e
with the t and
then fol {Bg&{ hg?& y ac%}ﬂggvﬁgq%%gﬂhpph]& ﬁr\é?atgody I}F%%?{G‘I}]gaﬂ{fﬁhglsgp senbl e
process i eversptadentas80 dhe tight chaigHtagoienst genp@k ylpehmv;deha@m/ﬁhgnem@enelsol ogy of
the Cell, 1 4 10, 09). re It ca e bel | ncreasing
the rati oa'Bl?ﬁ‘{g e]6 uﬁéé‘r %'lng ﬂbe b% ?ﬂ‘iialpﬁmgeé% A8t ﬁeln %‘f/Ot{aFaF%%’e’?%e ratio
of the |i glhplehéitary pothedight clhin frigmenassmﬁowm@n Gifaghed\pene hdiach fiagypspt | des
and ght chai,n .pol tides ted nd as a result, antibody
yi el didm peng s ?%@E"é’&é@@g“%@égékprﬁg‘ﬁﬁ W‘gﬂl??ﬁﬂgf‘am e transformants which
are expressing TRCHERinhafentors have found that use of a transformed cell into which one

copy of a DNA encoding the heavy chain and two or more copies of a DNA encoding the

light chain have been introduced increases the yield of a desired recombinant antibody
definitely and significantly, compared to conventionally used transformed cells into which

25  one copy of a DNA encoding the heavy chain and one copy of a DNA encoding the light
chain have been introduced.

The heavy chain polypeptide and light chain polypeptide of an antibody molecule
assemble with the support of BiP (immunoglobulin heavy chain binding protein) and then
fold to thereby achieve a complete antibody structure. This assemble process is dependent

30 on the light chain polypeptide (Molecular Biology of the Cell, 1999, 10, 2209).  Therefore,
it can be believed that by increasing the ratio of the number of the light chain gene to thereby
raise the ratio of the light chain polypeptide, the assembling of heavy chain polypeptides and
light chain polypeptides will be promoted and, as a result, antibody yield will be increased.

However, particularly in stable transformants which are expressing recombinant

35 antibodies in stable expression systems, the expression level of heavy chain is lowered



35 antibodies in stable expression systens, the expression | evel of heavy
chain is lowered 5 relative to the expression |evel in transient expression
systens; thus, it is suggested that the expression |evel of heavy chain is
nore inportant here (Biotechnol. Prog., 2005, 21, 122). Therefore, it is
conpl etely unknown how to control the ratio of expression |evels of the
heavy chain and light chain of an antibody of interest in order to increase

the anti bpghivy iihe exfreisibnItRP lifrAXRHESHIQE0S yﬁte@{@thulhﬁisrsag%'e@teaﬁhﬁ g nunber
of copies of a DNA encoding the light chain or_a fra t hereof of a

: nmen
r ecombi nafPrEsieR el ofthsaynehayifaere dmpertast bere dBiotechngh RigodPiry 2 hE2eavy
chai n or hérdfBRITRNS cbRBRA uitnohithaiid Btd) MRY1aRE of eQfredRinclexdd 8F Ricad! ¥

within a range from 1. , preferably 2. exanpl es of the cell

cont ai ni nbeasy chaigand kghtiskain of arcaspbedy offintgrestor orden suiscersa thesnsibddngieldhe | i ght

chai n Qor - of an anti body than the nunber of copies
cont ai%edﬁisga%%%gB%EeﬁléJ]sg%tgg% exogenous DNA encodi ng the heavy chain or a

fragment t her eoThe mfic bfithe anmbéyad gopieshat af BNA@ncatingthe lightrohyinlve adiagmant a cel |

i nto whi t ' mb i Sj DNA di th
neavy chalfiest oce feeathiitt PR B A0Gb:al Bey 3EF Il AARYRERE M oor e i n
nunber) cehapr érsi frgnenDhéesiut dai angibddyandy k@it orah@e Ipreferably Withagaeange friomr eof

have been_ i ntgoduced; cell into which a vector conprising both one copy
of a DNA EA&D i%tPfﬁ&f%afy chain or a fragnent thereof and one copy of a

DNA ergodi ng t Agedanihds of fiRicBll Bdntdnihg 8 GiiER numb&rcFebpied i afRLoghoWRIDN A0t her
vectors conpr.l sl ng

.qne_copy of a DNA encQding.the J]ight chain or a fragnent
t her eof hefiFRdigg &he l’ﬁﬁﬂbﬂﬁé’é&;é‘%ﬁme&t theror P %az@qlﬁmt% the srrofgeﬂ%ersising
one copy QfntanddHM RN 38 ckdBnIRINVA Ch@idheQhe Reavy RBABOF a aBRERQherdsld tWwo or
nore copies of a DNA encoding the light chain or a fragnment thereof has

been i nt r efdibie aatibody.cthe fellowang sells raay be gives anllcintoawliishk rovecs fisyi @ieni§ one
copy of kg [ g or
nmor e cop%@%{) %ﬁl{gﬂ%o i%rg%ﬁa%%rgcﬁ%g _ta Qy(r: ﬁgﬁmﬁl Og%ng _I?%E?r%ﬁ%ft%g?oe% has
been 1nt regtasse ay, 230Wemorsnis mwero¢onzprisiig & BANGA iengpdingethp dighty chigimion aor a

fragment %%e%ﬂ]hgfegglf&&é%ee&’{mr c@d-%"@h fito g{hic% %@@.ﬁ@@%ﬁﬁohé I&J;;R/ chai n

or a frag are used and at lea one o opl es encoded
on a sepaofa BNvemtadingthhdeavylvhain tohe fragroers thesend @old nge ¢dpg of r EXNA encodingopi es,

t he order 011. inﬁ)r.oducgri on I_gf vegt o({s I S _not Iﬁgarticul arly. limted. Such

vect ors ni§ BN haip Oh fTagent dheteok pg Qne r mar oier veatOrR OPTiSHE PRG COBX 9 apni ch i
used in tDbNApgesding thenlghntchan of arfraxphedriedd have eh inadicef or iandelriset i s not
particul ar limted and.an

e et e Yol SafPRng Vnt contal Y DAYA Eispineche bend BBy ot pemet "
Escher i chihare60dnd t@b oBaford dopfes of a DNA encoding the light chain or a fragment thereof has

been introduced. Preferable is a cell into which a vector comprising one copy of a DNA

encoding the heavy chain or a fragment thereof and two or more copies of a DNA encoding

the light chain or a fragment thereof has been introduced.

25 When one copy of a DNA encoding the heavy chain or a fragment thereof and two
or more copies of a DNA encoding the light chain or a fragment thereof are used and at least
one of these copies is encoded on a separate vector other than the vector encoding the
remaining copies, the order of introduction of vectors is not particularly limited. Such
vectors may be introduced separately or simultaneously.

30 The cell which is used in the present invention for expressing an antibody of
interest is not particularly limited and any cell may be used; e.g., a eukaryotic cell such as
animal cell, plant cell or yeast, or a prokaryotic cell such as Escherichia cofi or Bacillus
subtilis. Preferable examples include, but are not limited to, such animal cells as CHO cell,
COS cell, 3T3 cell, myeloma cell, BHK cell, HeLa cell and Vero cell.  Especially preferable

35 1s CHO cell. Further, in order to produce a desired antibody, it is preferred that the cell is



subtilis. Preferable exanples include, but are not limted to, such ani nal
cells as CHO cell, COS cell, 3T3 cell, nyeloma cell, BHK cell, HelLa cel
and Vero cell. Especially preferable 35 is CHO cell. Further, in order to
produce a desired antibody, it is preferred that the cell is 6 CHO dhfr-
cell or the like which is suitable for introduction of a desired gene. For

exanple, it is possible to culture a COS or CHO cell into which a gene
encodi ng eHdegif- el anthé b@@wmcﬁﬁ%uﬁmwr Hﬁ@ﬁﬁ@bﬁ@f@ﬁesﬁl@ﬂ'@éﬂec Faﬂéﬁﬁﬁ@[é ng
operations. Wth respect to vectors be used in the nethod of the

present i Kueprssibls to csltl\wa arC@her RHGQ ceélelmo w@clEa £26%5 ¢ncodipg a\ﬂ@&eéransbfmer abl y

has on thgis b%é}%{e%%tédaff n&kah&in @ﬁg egﬂaﬁﬁ{sl oninE coli (e.g., JMUO09,
DH5a, HB101l and X[C1- Bl ue) and Sel ec e markers for transforned E. coli

cells (e.g., dru@thrrewc@tt@ﬁ@@org@ﬂmb roayphetised ot the arethodiofighet presest iovention.s  wi t h
dr ugs uc [ ! t r

Spegl fiﬁsc exa 1%{%& ‘%elll ec?o?éﬁ ?ﬁléfvég{b? %@&Bﬁyﬁ;&s ?,C) th&h M&w%%%%ct or,
pUC vect oamplm;n &croﬁmb ge I& DYt DH I'Mls’mdl)ﬂtl-BEm) midea;e,lecmmmasketscl oni ng
and exci skon_of. C t ende X e are
a0 amuner SeBiiorfRr 3of ekl G fioe e FhEe seoPOMRRIE of S At mdntiC oy | 6
us;ad for wttbhcpugqom af aqnpmﬂllmltagadyblmearkhnm)ctw of dlhhﬁlnmﬂfmﬁ?lol Bpecett i ﬁn or
a ragrrent t re , expre i on vector cul ar ser u t he
Al e e M R S g0 R R ot 0 et L 1

pr eL Iew edpBhadcriptnd PEReSEIpES STl@tﬂleNgrﬁélﬂgubElaﬁmg afd ammhdfeﬁmpl e thréried, ulr eto )
ena e anp at C urt her nore, .ne ost S coli suc
as JMLOO, p@ﬁ%ﬁ nﬁﬁ%@?ﬂpﬁ@&f? Bre fike arg als ?§"‘HP%TF‘€¥V“ 0["119.& tor the aé%ﬁﬁ@geél on

vect or hagecthrP ' ONREEthe Wt 6M s ﬁ%%ﬁ&egﬁlgﬂo SMroficizaRe hﬁ%ﬂ)og%of fhe pﬁ&lahh e.g.,
| acZ pronpter (Ward et al, Nature 341, 544-546; (1992) 6,

2422- 2427NvertioAR? drastent therepf é]XP’@ﬁSl% vect@élaéﬁcpém@qlg%)usqfnb thﬂwr;o43) or
T7 pronot ﬁ{ugo%g oﬂ?}%CBIf &u %Hi@éne?s Rf bé%&é}eééé‘&qﬁrPE D& #98 p réfé}réﬁd§af N to

those liste ove (Pharmacia ress system (Qagen) pEGFP
or pENS (i expréspien cegster hahéhh@bovec@smheé fe@m@f o ambgle Boplificdtion insEexpkessi ng

pol ypopt | TRUEIAE) MAES UL Tk B, E¥of S WD B, EMTTGE AT L ot o,
pei B si gnifis Ixefqm@thet the expresSon Pect@thaah prbmcmowfmrh! aphables ﬁﬁcl(anml‘a'f)esskﬁgm 4379)
It roduct Foftiof b 112, B e e o€ (B I, B RSB UTRY i o
chlori de 2492t4ad), amBerbmoteo (Bdtien o, aleSc:endéy(e%&) 1240, hm;lﬂ 1043) ori B/ prommoter. col i,
e VB OSpelheChafBls BF S b0 3o YGRS 98 YRR R 1o © o
(I nvit rog@hhrmd@EG:QB@p(eMJ@sﬁdnC (Baiss . pESFEP. orl PED,(inlfhisldase, the Hos2dll isPEF,
pCOVB preferably BL21 that is expressing T7 RNA polymerase).
The vector may comprise a signal sequence for polypeptide secretion. As to the
signal sequence for polypeptide secretion, pelB signal sequence (Lei, S. P. et al J. Bacteriol.
25  (1987) 169, 4379) may be used when the antibody is to be produced in the periplasm of £.
coli. Introduction of the vector into host cells may be performed by the calcium chloride
method, electroporation, etc.
When the host cell 1s not £. coli, the vector which may be used in the present
invention include, but are not limited to, mammal-derived expression vectors such as
30 pcDNA3 (Invitrogen), pPEGF-BOS (Nucleic Acids. Res.1990, 18(17), p. 5322), pEF, pCDM8
and INPEP4 (Biogen-IDEC), insect cell-derived expression vectors such as Bac-to-BAC
baculovairus expression system (GIBCO BRL) and pBacPAKS; plant-derived expression
vectors such as pMH1 and pMN2; animal virus-derived expression vectors such as pHSV,
pMYV and pAdexLcw; retrovirus-derived expression vectors such as pZlpneo, yeast-derived

35  expression vectors such as Pichia Expression Kit (Invitrogen), pNV11 and SP-Q01) and B.



and | NPEP4 (Bi ogen-1DEC); insect cell-derived expression vectors such as
Bac-t 0o- BAC bacul ovai rus expression system (G BCO BRL) and pBacPAKS,;

pl ant - deri ved expression vectors such as pMHlL and pM\2; ani nal
virus-derived expression vectors such as pHSV, pMW and pAdexLcw,
retrovirus-derived expression vectors such as pZl pneo; yeast-derived 35
expression vectors such as Pichia Expression Kit (Invitrogen), pNvl | and

SP- QO1) Smﬁld)tiBs-deﬂveﬂEi’qﬁrbisio?‘vdﬁbis\se& ﬁ?PLSG&hﬂerﬂQﬁolors Suc? as pPL608 andII
pKTHS50. en expressi on o n_ant.i bo i n.an ani ce SuC s CHO cel I,
Ce cel 1 or i Pws ceapsiond i fhedaa of pingb iR s reiabe) (€ S B onort e
necessar yN{HST3 Béll) A€ @ltérdbdIthe QXM SEfefABI astd1wwrb@&%§arﬁf&-imr§\éﬂﬁmprOm)ter
(Mulligan et al., Nature (1979) 277, 108), 5 V LTR pronmoter, EFla

pronot er ERATSSHQR Ofhectipdy; emugﬁvé’qﬂcpwmsgﬂ‘&elﬁgmx etghoNatpge (19;3%)2%7)7; 108w
pronoter (M ER mote@e%lel-a frofodk a@ﬁlz%sm%ags@t ,al.,muaf@ic Fix&&sfﬁbgﬁ_(mw%,er

(nBGP), etc. Mre preferably, the vector enes tor selecting

t r ansf or m3320nCM¥M prosmsttardNiye egal,, Geogy (1350 J0BNEB) gammase Baglethn rashoterel ect i on

wi th drug ' r : i1 h

features ﬁ?\%ﬁgg(g&s btﬁ}?&g}sgfér?\%bﬁy’ |tﬁ1‘;e?)e°é h? %&m%elg%ﬁgq%gt’%ﬁ%@}g %%%K- (@)Y VA
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expr essi o<l ohmup{he vesto pieferably s & oA gl ecessary 49 add poyAhd

anti body pénefpinteRsee gi, css Baiibéh pOPA RSO BoGENS h hbEnonk rpaRsA §ipial,

expr essi og ealstem', rregns asrrgfgﬁjod Fér??v\hirg?h c?rcu ar pl asn? dsp%grst Qtaaken into

cells by gNZ palvasighilofiesphat e net hod, el ectroporation, |ipofection, etc.

for the pur pOS?h@EelE@F‘ﬁeg%&Eﬁﬁﬁ{réﬁﬂon %ia?% &lpFeaih@ khePhBBA8r 2'fRgheser t ed
into chronosones at |ow 20 efficiency, the gene of interest often renains

out si e othererf ethes Birrtsansiepieixpressien systen ef in gjstaplecaypression systert n Preferally,pr essi on
of the gepg aﬁtﬁbddgﬁseéﬁcgl%ﬁseﬁrit?mtt IIE EMr&GioR sfdm ds for a long tinme. The "stable
0

expressi on syste ans a nmethod 'in which linear plasmds prepared by
restriction enzVhe transientrespression sybtem” ineansip enethodam whithoeingalar plagnyids Be cal ci um

phosphat etak&?h?@@eélls‘;) gtﬁ% 5889&%@3&6}4 &&BB@%Eécﬁﬂ?ors‘ﬁo%- li%&f:%t{og,egtg.“fop%e of

gene expressi on. I near asm ds are inserte ronosones at
hi gher ef purposernt gendxxpression ul Samceiragdan plassmidhae gesaredoifita chf@newtnes st lowi nt ai ned

on TS ToG gy A FI UF n ROR R BshorBBE RIS B 31T,
r esi st ancdiffiqgine setdimthe eppresionad thepaid efSntsrebtdim arculsr plaseids dsr.a 10t tme. i t
becomes possi bl 'f!het ‘ sta%fefeixgriegsri](gnl s\grstem” means a method in which linear plasmids prepared
by restriction enzyme treatment or the like are taken into cells by the calcium phosphate
method, electroporation, lipofection, etc. for the purpose of gene expression. Since linear
25  plasmids are inserted into chromosomes at higher efficiency than circular plasmids, the gene
of interest is maintained on chromosomes at higher efficiency. Therefbre, it is possible to
retain the expression of this gene for a long time. Further, introduction of drug resistance
genes into plasmids enables selectton with drugs. Thus, it becomes possible to efficiently
select those cells maintaining the gene of interest on their chromosomes. As animal cells
30 used in a stable expression system, CHO cell, NSO cell, SP2/0 cell and the like may be
enumerated. Preferably, CHO cell is used.
Further, when stable expression of the gene of interest and intracellular
amplification of the copy number of the gene are intended, a method may be given in which
a nucleic acid synthesis pathway-deficient CHO cell is used. Briefly, a vector comprising a

35 DHFR gene complementing the deficiency (e.g., pCHOI) is introduced into the cell,



sel ect those cells maintaining the gene of interest on their chronosones. As
animal cells 30 used in a stable expression system CHO cell, NSO cell,
SP2/0 cell and the like may be enunerated. Preferably, CHO cell is used.
Further, when stable expression of the gene of interest and intracellul ar
anplification of the copy nunber of the gene are intended, a nethod may be
given in which a nucleic acid synthesis pathway-deficient CHO cell is used.
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t he prese R tﬁ 'hon rﬁa%‘ l%e u%ede as a production systemfor 25 preparing or
expre S| ngle'ieﬂ YT MBS SR OF ™8P %Esent i nvention or a fragnent thereof. As a
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y mvention has been introduced. The host cell into which the vector of the present invention

is to be introduced is not particularly limited. For example, . coli or various animal cells

may be used. The host cell of the present invention may be used as a production system for

25  prepaning or expressing the antibody of the present invention or a fragment thereof As a

production system for polypeptides, an in vifro or in vivo production system may be used.

Examples of in vitro production systems include those using eukaryotic cells and those using
prokaryotic cells.

When eukaryotic cells are to be used, animal cells, plant cells or fungal cells may

30 be used as the host. Specific examples of animal cells include, but are not limited to,

mammal cells such as CHO (J. Exp. Med. (1995) 108, 945), COS, 3T3, myeloma, BHK

(baby hamster kidney), HeLa and Vero cells; amphibian cells such as Xenopus cocyte (Valle,

et al., Nature (1981) 291, 358-340) and insect cells such as S, S$f21 and Tn5. With respect

to CHO cells, a CHO cell lacking in DHFR gene (dhfr-CHO) (Proc. Natl. Acad. Sci. USA

35  (1980) 77, 4216-4220) or CHO K-1 cell (Proc. Natl. Acad. Sci. USA (1968) 60, 1275) may



Exanples of in vitro production systens include those using eukaryotic cells
and those using prokaryotic cells. Wien eukaryotic cells are to be used,
animal cells, plant cells or fungal cells may 30 be used as the host.
Specific exanples of animal cells include, but are not limted to, mamal
cells such as CHO Q Exp. Med. (1995) 108, 945), COS, 3T3, nyel oma, BHK
(baby hanster kidney), HeLa and Vero cells; anphibian cells such as Xenopus
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encoding the light chain or a fragment thereof of an antibody of interest than the number of
copies contained in the cell of an exogenous DNA encoding the heavy chain or a fragment
thereof of the antibody, it is possible to allow this cell to express the antibody or a fragment
thereof in higher yield than in conventional methods. For culturing the above-described

25  cell, media used in conventional cell (preferably, animal cell) culture may be used. Usually,
these media contain amino acids, vitamins, lipid factors, energy sources, osmotic regulators,
iron sources and pH buffers. The amounts of these components in the culture medium are
usually 0.05 to 1,500 mg/L for amino acids, 0.001 to 10 mg/L for vitamins, 0 to 200 mg/L for
lipid factors, 1 to 20 g/L for energy sources, 0.1 to 10,000 mg/L for osmotic regulators, 0.1 to

30 500 mg/L for iron sources, 1 to 10,000 mg/L for pH buffers, 0.00001 to 200 mg/L for trace
metal elements, 0 to 5,000 mg/L for surfactants, 0.05 to 10,000 pg/L for growth cofactors
and 0.001 to 50 mg/L for nucleosides. However, their amounts are not limited to these
ranges and may be determined appropriately depending on such factors as the type of the cell
to be cultured and the type of the desired antibody or a fragment thereof.

35 In addition to the above-listed components, trace metal elements, surfactants,
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25 cell, nmedia used in conventional cell (preferably, animal cell) culture
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acid, cal PAATGAR: BXTH’@ﬁ%lt}é( rogllprides xihptlaviry dhiamime dwripshlopide, ivifeminiz. an

hydr ochl ogd:ggic arcldbﬁfulhqfe‘{dté}s shé AThEmehbHRE UhBhiedgrtralel iiiid adid Dleic 878
ascorbic acid, preferably, biotin, folic acid, lipoi¢c acid, nicotinic acid

ami delS catngi ehelesiseaks prefestbly, eholingr shirsidal ensye seuites: Fush, asr 2luestse, agAlastosehi ani ne
hydr ochl f
ydaroc O@P%ir%ls d‘éh& gﬁgﬁsﬁéﬁefeaﬂl glﬁé&?r Bl ot&%gu 8fsp' ﬁch QsCEda!i.gn ﬁgyﬁﬁe as

choline c i'de, cl tart inolerc ei c acl arid
chol est er pitasspmeshdorade) and potassiim enitrsitd, orafﬁéqu,enénglwhkmﬂmem sopreed) sach a§l ucose,

a1 act 05 eyon FBHROREI AL MEBAHIorRE SEFE ARl e SLASRSBIR@SRL Sy gt o>

such as soO iU ch i um ni
prefer abI ferricsiottate,nprefiatably] &mc ¢himnlesionr EB&"A, maicﬂarrms:ntrate cand pHTbAfTefse swdhc

and 1 BRI hreBapd ey e Pidec Rt hlsPoRpditonBih, HERRS ey ™ ©
citrate; ®IOPSpptefendtlye ssdiura dihydid@erasarsmmrdieum hydr ogen- car bonate, cal ci um
RGN T I < T o L
added t r ageh ABtéipe bR bfinganese sulfate, zinc sulfate, magnesium sulfate, nickel chloride,
tin chloride, magnesium chloride, and sodium subsilicate, preferably, copper sulfate, zinc
25  sulfate, and magnesium sulfate, surfactants, such as Tween 80 and Pluronic F68; growth
cofactors, such as recombinant insulin, recombinant IGF-1, recombinant EGF, recombinant
FGF, recombinant PDGF, recombinant TGF-o, ethanolamine hydrochlonde, sodium selenite,
retinoic acid, and putrescine hydrochloride, preferably, sodium selenite, ethanolamine
hydrochloride, recombinant IGF-1 and putrescine hydrochloride; and nucleosides, such as
30  deoxyadenosine, deoxycytidine, deoxyguanosine, adenosine, cytidine, guanosine and uridine.
In preferred examples of the above medium, antibiotics such as streptomycin, penicillin-G
potassium and gentamicin and pH-indicators such as Phenol Red may be contained.
The pH of the medium differs with the cell to be cultured but a suitable range is
generally pH 6.8 to 7.6, more often pH 7.0t0 7.4.

35 Alternatively, commercially available culture media for animal cell may also be
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such as copper sul fate, manganese sulfate, zinc sulfate, magnesium sulfate,
ni ckel chloride, tin chloride, magnesi um chl ori de, and sodi um subsili cate,
preferably, copper sulfate, zinc 25 sulfate, and nagnesi um sul f at e;
surfactants, such as Tween 80 and Pluronic F68; growh cofactors, such as
reconbi nant insulin, reconbinant |G~ 1, reconbi nant EG-, reconbi nant FGF,
reconbi nant PDGF, reconbi nant TG--a, et hanol am ne hydrochl oride, sodi um
sel eni t e, used et Forogxampl] M-MEM (Dutbeesti Modified rtuglel Medihen), D-BEM&EDLI2Y 1:1s0di um

sel enite,, et han i ng hydrochloride, .rec i.nant ..l GF- nd putrescine

hydr ochl otjeee &h@g‘m;; e&g@é%@!&;ﬁ urgg %Wa&ﬁ&‘éﬁ #éfb)dég@%@ﬁdi ne,
deoxyguanogDS:SFRAR TRFitRRen)CTHOIS P Sig@ibl A& dhN X201 Jodi (MRH Bibi&ia%éﬁﬁ,e_r red
exanpl es of the above nedi u antibiotics such as streptonycin, penicillin-G
pot assi unkBricHe firiTagem. 9 GHSHY: (hetine Scinytio) aod BRABRUHIP (Remardlgrietd

cont aignedy,JhCeifepied Ne Mediumdiffers with the cell to be cultured but a

suitable range is generally pH 6.8 to 7.6, nore often pH 7.0 to 7.4. 35
Al ternativel y, Ehermedunmaype asevmaligeanedivmmure media for animal cell may al so

be 11 used. Foﬁ?aﬁﬁ( , ool If(;w ' | L] ggglln ' ,
DMEMF-12 1:1 X@Eygﬁ(%ﬁlggc%co sélklb?%lcﬁuzra%gég%%ﬁ% I umsth utri enttOM xture
F-12), RAkbsckiled iCHO 8- SEM ¢xamplenthiet CldQensll magHi©e- @kuiedivgder-aal atmpsphyre EX- CELL
301 (JRH Bi iences . nyi kroge 0 Vo bdek Vi cientific)
seru r eg7°@edi um en e host ce is a cell, e ce may be
cul tured by nethods kna to ,those skilled .n the art. For, exanple, the CHO
col | "ray bo cul T GarpRag peipd af TS el e S5 F rroeBl drsBia RACRBASH o't o
40% pr ef giridbdyyora fraanikalthebf is Qsdaﬂ?fraﬁ orierdal & ehbdeymeHtia prefet4bly fom ohlee

t

appropriate period of culture of the cell for producing a desired
reconbi na Ytgﬁ?’ﬂmﬁ%tg§f %#Jn‘afqmﬁfgwhw "cnﬁ%?ee%ﬁ’t‘?gfﬁ)eﬁ%h‘l y fromone day to three

nont hs, pref er atliord maybOP@forMey udift VatRuiBiliuASdevaRs forahghaP Al @Ry Yorf r om one
day to one nonth. Culture r;gx be perforned. usi ng various, culture deyices for
e tank cultyrp

ani mal> cePPrmels & fraentppiype g Kevice, ap air ey cCyredevisaia ediviufiaskdevi ce,
an.air 1idbe hiffife SHlcelf iy NEk ty Gtlfetiedick| AhlerochitiRP npe chiie deivd, &e. 2

spinner flrask type culture device, a mcrocarrier type culture device, a
f1 ui di zedhndiged hesetypaiculture dewios, cehollownEberoype pawe deviee, @utollerr botdetipee, a

Cul tur e ray R JVRE anf HpbAEE b AUbE Bl Re 20 € oh cul ture, fed-batch
culture, 20 cdolunumay be pérfarmed by asthmetholt suchRisdihtsh blure i fed-batch bdtuedy cul ture
or Coﬂ)t i n&%Hﬁuo%ychwrg 'or mdlike. Preferable is fed-batch culture or continuous culture, and
fed-batch culture is more preferable.
As regards in vive systems for producing antibodies or fragments thereof,
production systems using an animal or a plant may be given. A gene of interest is
introduced into the animal or plant. Then, the animal or plant is allowed to produce a
25  polypeptide of interest in its body, followed by recovery of the polypeptide. The term
“host” used in the present invention includes such animals or plants.
When an animal is to be used, production systems are available using a mammal or
an insect. Examples of mammals which may be used in the present invention include, but
are not limited to, goat, pig, sheep, mouse and bovine (Vicki Glaser, SPECTRUM
30  Biotechnology Applications, 1993). When a mammal is to be used, a transgenic animal
may be employed.
Methods of preparing transgenic animals are known. For example, a transgenic
animal may be obtained according to the method described in Proc. Natl. Acad. Sci. USA
77:7380-7384 (1980). Specifically, a gene of interest is introduced into totipotent cells of a

35 mammal These cells are allowed to develop into individuals. Those individuals in which
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fed-batch culture is nore preferable. As regards in vivo systens for
produci ng anti bodies or fragnents thereof, production systens using an
animal or a plant nmay be given. A gene of interest is introduced into the
animal or plant. Then, the animal or plant is allowed to produce a 25

pol ypeptide of interest in its body, foll owed by recovery of the

pol ypeptide. The term "host" used in the present invention includes such
ani mlal E | Othephiaddused g%emlaabeeaﬁhta@’ateﬂs‘.ntb Gorasticlslsl and)gadwﬂlhlm s&hbesﬁeelﬁﬁmﬁrg
avai |l abl e ,usi ng a or.. an jinsect. . Exanples.of ma S i C e
oot i ¢ HE TPl arialsy | S e Gifoeenis, Sung) O AereR o o PBESh 0mkS pi g,
sheep, mOusiRoRAeDOMkEIFhickiaGehe 6 infefist is TPBhROMCRA, M3t OhIGTEMALQA®BEes and
Applications, 1993). Wen a nanmal is to be used, a transgenic ani mal may
be enpl oy&¥ly mEbressbubsalsy epiired gells sysbganits sell havias apeltiReisngy. MY bexanpi e,
a tranggeRehtiodl ™l may be obtained according to the nethod described in

Proc. Natl. Acad. Sci. USA 77:7380-7384 (1980). Specifically, a gene of

i nterest is intFedexaadpld, e gene o iipforeaintin ¢hel presest inyemnmanANA enrpdisg thel | s are
al | oned t Op,i Ml TRVINTE- 8 i RCHhAf j i . he

I nt roduce eagrg\régélﬁgg al%g#e@%%’ ééjgr ate @ﬁl{ﬂ%ﬁr?g%ﬁ? I‘ﬁ%@?‘%@“%{%&w@‘éﬁa@e Iats are
sel ect ed fragment theseaf of the tantthody hary belprapared Faiflision igene, by fisyent withaigesd  of

. . - col I i “oh ;
o to be FROABEEREBBERe oAy el R SR Tl Potled ofu AR B i S0
cul tuied ¢eghents colpasnd=$hic diidionh gatienare nijetted attongoat eapryos, whicheart gbemedt ] For

i nventi on enc.odi n e

exanpl e, ene, Qf. interest (in the present , a DNA

heavy chafABARErRadRENE HOREr oBF BRVBGRIGN P ERIGH iRaths PEREMSREGHPIGA he

:c i ght chaitibedy a? a friggete ﬂkrebf)ﬁmeﬁé reeévetelda”m@ghﬁlla @fbd).lcdl‘lﬂw th@trg’fsg@ﬁé gehtas a

usi on gene, using jt th.a gene _encodjng a polypeptide, such as goat
03 casei n&%ggmﬁhec@a%ﬂaﬁ P%W&%@@gﬁ? @Oﬂ‘g?‘i‘?m S)PE')BY F@;’B rﬁ’&tﬁﬁ@’gco ?riggri ng this
fusi on geggingeseitRd fROWBE of MR c&R@hing MY ptPFeptiddl frBARES by RAranideAR ANt ed
into femal e goats. The pol ypeptide of interest (in t present invention, an

h
ant i bédly apprepriafelnrpanestpy Regidminigiered to them (hherbe 4‘f%ﬁ?ﬁhﬂ@1?ﬁydél%%d2sby t he

transgeni gogoghs (born fromthe goats that had received the nodified
enbryos) or by 'their offspring. In order to increase the anmount of mlk

contai ni ng the piempaishi desepisomghers plkwone manrbeyeside gbagese ersodippraopri at e
12, " 590- FORpeRAL EEMRLEH TR the' RelehC IR, b 19 Hopodthl e AP LR e O
encodi ng fragmeit yheewf ptien antibodytand @dINAjencoding the kght ohain onafiagnent thereDRA{
encodhfg {hréemﬁﬁga% G0l ffo Baculovirus may be used to transfect silkworms, and the
polypeptide of interest may be recovered from the body fluid of the silkworms (Susumu et
al., Nature (1985) 315, 592-594),
If a plant is to be used tobacco may be used. When tobacco is used, a gene
encoding a polypeptide of interest (in the present invention, a DNA encoding the heavy chain
25  or a fragment thereof of an antibody and a DNA encoding the light chain or a fragment
thereof of the antibody) may be inserted into a plant expression vector, such as pMON 530,
which is introduced into a bacterium, such as Agrobacterium tumefaciens. Then, this
bacterium is used to transfect a tobacco plant, such as Nicotiana tabacum, and the
polypeptide of interest (in the present invention, the antibody or a fragment thereof) is
30  recovered from its leaves (Julian et al., Eur. J. Immunol. (1994) 24, 131-138).
The present invention also provides a cultured cell containing a larger number of
copies of an exogenous DNA encoding the light chain or a fragment thereof of an antibody
than the number of copies contained in the cell of an exogenous DNA encoding the heavy
chain or a fragment thereof of the antibody. The cultured cell is as described above.

35 Further, the present invention provides a method of producing an antibody or a
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fragnent thereof of an antibody and a DNA encoding the light chain or a
fragment thereof of 20 the antibody) inserted into bacul ovirus may be used
to transfect silkworms, and the polypeptide of interest may be recovered
fromthe body fluid of the silkworns (Susunmu et al., Nature (1985) 315,
592-594). If a plant is to be used tobacco nmay be used. Wen tobacco is
used, a gene encoding a polypeptide of interest (in the present invention,
a DNA enccﬁd'gmmtttl‘iaredfeaomprfsh@i atlowitfg Deellaofpradynre e etnltlbtbdgod»r mé ﬁagtmamt sdddy and

a DNA enco the | i chai n o a fr her anti bod may be
nsert ed ol Sbsesai e KB FBan s AR, o o aniog T igher el i e

i nt roducecﬁedv@tcgalﬁ oPa&h@hérd 'ﬂier&)%f‘thélﬁntﬁ@ﬂ?b% & éxuﬁbtelﬁfﬁfeae%ll %ﬁtﬁessiﬂgfiﬁe this
bacteriumis used to_ transfect a tobacco plant, such as N cotiana tabacum

and the paht y@éﬁtqfd’eﬁ%ﬁmqﬂhﬂﬁe@gp an antibedy yp Bigher yield\thas the heavyhehaunen Hody or
a fragfre ?}i% ‘?lgegéof 'oﬁtheségtllgoﬂ?%h&fl %g];bggl;f@nhf)ﬁedl vﬂﬁéﬂ‘?@onfa?ﬁéldl e er of EUr. J.

| mmuno 131-138 e pr I nvent1 on SO provides cul tured

cel | cont aomi:smf an exogeageus AN Araeodig the djghte@amforarfraemgeth@m@f abihe @Wbcdﬂ ng the
i ght Chakﬂn?ﬁ%&éﬁﬁ?%ﬁgﬁﬁneé QeE5Rk iR the "ah‘% enoﬁsﬁ% Jﬁ‘éod?HéTﬁﬁrhle copi es

contained I n the ce an exogenous enco ng t eavy anor a
fragnment theis eofa Ghgrnén thm@fbddshc eiﬁltlbodyul Suclked @ll ik assdeaerlhmtés&bnv@echabove

35 Further,, the pr provides r I nti bod

o o 15 FE AR REP kPR iehCPaft LR R o bR AR B ' PO

anti body d'fanttllmehéamglﬁmnbr a ﬁagmlent dmkdof eﬁmeaﬁﬂmdg, it Bepokdilgato alvat theaell &

fragnment thereo He anti bod leld than th chain or a
g fvee el

fragment PRAPERIhe tlbp Locg e ther&& a gegpy 4 < WS Gg t he

| i ght chahgd®trikedfabg@nent t hereof of an antl body i n higher yield than the
heavy chain or i 5 fragrrent tp reof of the a g% a cell may. be nmentioned
whi ch cont ai ns &b¢ apthedy ¥ithe meﬁrcaeﬂme JesreudnysRBoR iEldehg t he

l'ight chaihg &l ﬁaoﬁé@l&[ﬁ?ﬂﬁutfobﬁﬁ a&iveaftrdn SnidMalsi DOKIXs mirhaD nidiSe, MtNReAst@f copi es
contained in t%e cel an exogenous DNA encodi ng t he heavy chain or a

fragmbht fabbitese rapnlfemeblan@lﬁfb@,a icially, apodifieds pene; geca@b’aé@cmnb@@e%weas By
cul turi ngcgnfeat |anﬁl¥d?{1é%s ghﬁgn&éaeaﬁtibgﬁ%%gﬁ@'bnsg@élﬁ@ ahﬁlﬂﬂ'i@?,nt Thd @8O bf Fhe @N

anti body i n higher yiel han t he avy chain or a tfragnent thereof of
t he ant i bewpody tis ingt pmmIMmllmechl |'Bw immauneglobulin clagy ofi theeantibedyng inbody or a

deacr beaPAncaaly s B bl e THE MR ARLE, IR IERNG! LNl S eE,
present i igMnritbe llkmcIWHersthemmtxbmﬂyl ¥ todreosednala pirarmdmutnoals IgerorvieM s om
o TOL3, e s TR P o M, A B R Y 150
ant|bod|eamﬁhdmahnm&damﬂkﬂbdﬂgmauanmhbsE@éhhﬂkﬂﬂﬁam|bodles The class of the
The antibody produced by the method of the present invention may be further
linked to various molecules such as polyethylene glycol (PEG) and used as a modified
antibody. Such a modified antibody may be obtained by chemically modifying the
25  resuitant antibody. Methods for such modification have already been established in the art.
The above-described antibody of the present invention may be prepared by
methods well known to those skilled in the art.
Monoclonal antibody-producing hybridomas may be prepared basically by using
known techniques, as described below. Briefly, a desired antigen or a cell expressing the
30  desired antigen is used as a sensitizing antigen, followed by immunization of cells in
accordance with conventional procedures. The resulting immunocytes are then fused to
known parent cells using conventional procedures for cell fusion, followed by selection of
monoclonal antibody-producing cells (hybridomas) through conventional screening
procedures. Preparation of hybridomas may be performed according to, for example, the
35 method of Milstein et al. (Kohler, G and Milstein, C., Methods Enzymol. (1981) 73:3-46).

14



antibody is not particularly limted. The i mmunogl obulin class of the

anti body is not particularly limted, and may be 1gG (such as 1gd, 1gQ&,
|gG3 or 1gA), IgA 1gD, I1gE, IgMor the like. Wen the antibody is to be
used as a pharmaceutical, 1gGor IgMis 20 preferable. Further, the antibody
of the present invention includes not only whole antibodies but also

anti body fragments such as Fv, Fab, F(ab)2, etc. The antibody produced by

t he met howheh tHeh@niuhegmivity iof v Ahiign URBYis RS, the dnkigén mhy P&k shjigated ithGins
nol ecul es. such as pol yet hyl ene gl ycol (PEG and used as a nodified
ant i body. iSRS BRFOMEIECHR (S &oagumlaybqf@rem HiIMEWNEYIher cal |y nodi fying

the 25 resultang,fgfi ¥é¥ﬁéshé}g$:lcfn@d fiRE RytFRidial qﬁiegﬁfbdﬁﬂfbeaﬁép?ﬁfy been

established in the art. above- descrlbed ant i body present
i nventi onvmcys b@dpth@péﬁeesfelrgﬁi infre thAgsl 40 \Abﬂrebykﬂbim g@etm@s@b@a{mm@@dm t he

t. t b 1y b
3; ng @J\?m tec |é§ﬁ§%¥mﬂ&9 g@gg&@%ﬁ%g@ Br| é ‘K %Oﬁggée?gelgﬁg%ﬁ? ge% o?l a
cel exprb@’sck;gTHESAP_mﬂaés MENOERON N AﬁTIBs@HIEfg Btutélalmil tin ZhegUaitedi gen,
fol | oved il ARACORL PANCBLfS (6AERSCLATARERY W L. SRANPIIOR3E (e

procedures. I'ng |nnunocy es are nown parent cells
usi ng convaeiable odvaainp (6 cdxanaimgsoff ar amélody fafSinterest isod;)dndmﬂ?dedofrosehﬁntdlom of

nonocl onal i bod roduci ng cel nventi on

scr eeni nngﬁ}b értﬁf%‘é etapg%lggag?l 0%08%%1‘3 gﬁf?éh‘?rgﬁp Blg lfeoWhﬁé)ya@Jcor di ng

to fror exgngt 8 obtaited 3he DNARdgated M 4 BNA éncetiingthe doliainitelomala (€ndbnidin)st ei n,
C., Methods, Enz 1981) 73:3-46). .14 \When {he | n city of the

anti gen u%éa %&%4 "Q@r?nr?&éreﬁséorb‘fﬁ?}oﬂgmwvf’ﬁ égﬁlﬁ%ﬁ‘ﬂ%’é}@@m C

nacr onol el | BtikRlyov domahumap)béoﬁﬁegmewﬁ@o laf) exPREBERIZ QéctStNeartpitipt AETDNANt i body

genes are clgned fromh bri donas, mb}\?rated I ntQ appraop rlate vectors, and

then trandredipgdhg ﬁ@tﬁ’oﬁbéft domging hEhe fb@@%ﬁtrﬁctgléneteg@%sén@ﬁ%ah@xmwoyodl es 5
produced wictd saaﬁ@thewm g ké&H uh@&faﬁ@édﬁ%l %?ss%&e%l%gwgﬁns

Borr ebaeck, Janes, Larri I§ubl i shed
in thkS Unam esthanqer ﬁga@rﬁwem (ELSAME Phsmﬂr@pfmsed_wm tmsgmresseﬂe@pﬂor &l |y,
cDNA of tg}@ r’#ﬂeg%)&l domain (V domain) of an anti body of interest is

synt hesi ze ? ridoma  nRNA using reverse transcriptase. Once a DNA
encodi ng the V Iddharpmscm nveptiemtii isoubpsible to Mus¢ igemer resombigans antibethes, (etghe DNA i s

1 gated L0 RaRNARaGRL hehDEs SATRURY udCHR! BiddOBRURY pficdiRe i Pody

and integrate eXpPr éssion ve terna encaodi ng
t he anti bmdpos¥ ofl oedacing heterddezous astigeaiceyl agamhsm hamame x pThess modifieé ahtisodaar r yi ng

(1 B RO B RS Mo el O o S G
expr essi ofonisigudfaticary afde iglonhaine figm, a non-human mammalian (e.g., mouse) antibody
and constant domains of heavy and light chains from a human antibody. Chimeric
antibodies may be obtained by ligating DNAs encoding mouse antibody variable domains to
DNAs encoding human antibody constant domains, integrating the resultant DNA construct
25  into an expression vector, and transforming the vector into a host for antibody production.
Humanized antibodies are also called reshaped human antibodies and obtained by
grafting the complementarity-determining regions (CDRs) of an antibody from a non-human
mammal such as mouse into the complementarity-determining regions of a human antibody.
General gene recombination techniques for preparing them are also known. Specifically, a
30 DNA sequence designed to allow ligation of the CDRs of a mouse antibody to the
framework regions (FRs) of a human antibody is synthesized by PCR from several
oligonucleotides prepared to have sections overlapping with one another at the ends. The
resultant DNA is ligated to a DNA encoding the human antibody constant domains and
integrated into an expression vector, followed by transformation into a host for antibody
35 production (see European Patent Publication No. EP 239400 and International Patent
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15 an enhancer or a pronoter. Host cells are then transformed with this
expression vector for antibody expression. In the present invention, it is
possi bl e to use gene reconbi nant anti bodies (e.g., chinmeric antibodies,
humani zed anti bodies) that are artificially nodified typically for the

pur pose of reduci ng heterol ogous antigenicity against human. These nodified
anti bodi es 20 may be prepared by known nethods. A chineric antibody is

conposed pjbwafoh@m aVOYeRETS). OThMUftﬁ@ﬁlﬂlérghﬂlbﬁdﬁhr&%d kHreghahe CHRRUMAN

mamal i an P m)use% anti bod and constant _domai ns, of heavy and |ight
chai ns fr%saeﬁﬁﬁdﬁ WRR j 2 Gayner | EOMPAGIREIAIHY-deteryping cregons foray apy

l'igating n%%ﬁ%é?ﬂb1ﬂ&lﬂ§ %n@ntlf had¥saMaréshilled IHRATRIZES ahbodiNAsayeRRRdI NY
human anti body consTant donmins, integrating the resultant DNA construct 25

into an esepieedingracidechanges mnide tframesvosk mgl@lSthethﬁé@tl%hle iregiensasonidst thieor

anti bady pr K dethuman
ant i b(;sgl es ngﬁéc';&é"b% dEtgHLmﬂé 4%%@%1@??%3@8%3? Bﬂ Bﬂltdln%gslté $Eﬁ1§ﬁ1§ng regi ons
( CDRs) ofalaﬁametRbmd})S%}iﬁrBél -8%0- human  mammal such as nouse into the

conpl enment ar i tys [ MeNi e hunan | bod ene
reconbi nati on tergﬁerqur uciarosr 01%%? ﬁepan&%'b@{%sny%lgg%s%" k?cgJ xar@%‘é?l [Cal | y, a
30 DNA segmphasted esd gamadzddanahim)wnhIagd?dsirﬂhamfgenbea@élR&messmgrﬁnelsles@dt| body
to the framework . regions,(F 2) f a hu t.i body i tlh Si z PCR
£ om sevdBien g gl et hirsbonfs s B RheRR s et BUSR 8o foe w ch
one apot helyiedd a H&fred RelBan abifibody iRs it tbatinglANdvitystol theaitigeh (sée Rpiiiée Paendi ng t he
human ant ?¥ g\?sti‘% ,&amaﬁ[]s and |nte rated i an. ex l’eSSI on.vector,

f ol | owed %ﬁ"’? oAb OheeP temafivelys? trags el%f“i"% é""@lﬁ‘ B & HEF‘?PGHOT@ee

Eur opean dml%ah dﬁu@é éﬂgénbﬁ)ﬂlawbe 15%&%%&%&%&9 aﬁﬂgteﬁrt@@btaﬁmldeﬁ%a%han15

Publ i cati on 2576) . The FRs of the human antib le nked through

t he CDRs aﬂ&b@Yé@PQeM@%ﬂtlpﬁal licagionioseWVQ ﬂyﬂzpﬂe“&ﬁ%@éﬁ’r@n f84.er ni ni ng
regi ons fm@&%@%%@a@@%& agD 95AH odd ForERE: huﬁﬁﬁhaped

humani zed anti bodi és may have’ sone ani no ag dMe anges 1n ﬁﬁg %lrarrework
regi oifs omtibedy byapanaingevithedyhuman mbodwalnbrmbf@resalecohmmrfpacmgpl@l@bm ni ng

regions f fmﬂ%Q Cancer
Res. (199 t%l a@%@ﬁ@a@g}aﬁbg? oce ég%&%xf}ﬂfe %ﬁ“ g%r%alﬁlrﬁ]r %’J’?rsaonfl§ glrlllﬁﬁg [ es Yare al so
known. Feas snghergtiaiy amllmdyn fragmenyh (cliv)esn ah@esserfmes iby edpliage iisptay mgéthéd. a
desired r [ he. hie nt. i , h
sensi t1 20 PR fadBone RERA Rl 16 AERLICR e B EASadfees o) 10
to yield encolding medalhubl’emlglamcbfhhni)un’(w\aml@dyibhdiiﬂmoaketdnu'g&ry Omce the DMAI gen
(see ,Japanese Paten | i cat| 59878). Altern el transgem C
el heapgerr e Bherie tpenaks BPEPE todFe AReER sk APBOD G dh EosPe
I muni zedpripardarbdppedplria@eRpressicbiedion cansi gl tbel DINARquence and obtain a human

antibody. These methods are already well known and can be found in WO 92/01047, WO

02/20791, WO 93/06213, WO 93/11236, WO 93/19172, WO 95/01438 and WO 95/15388.

The antibody or a fragment thereof obtained as described above can be purified to

25 homogeneity. Isolation and purification of the antibody or a fragment thereof may be
performed by isolation/purification methods used for conventional polypeptides. For
example, the antibody may be isolated and purified by appropnately selecting and
combining chromatography columns (such as affinity chromatography), filters, ultrafiltration,
salting out, dialysis, SDS polyacrylamide gel electrophoresis, isoelectric focusing, etc.

30  (Antibodies: A Laboratory Manual. Ed Harlow and David Lane, Cold Spring Harbor
Laboratory, 1988) but are not limited to those listed above. The concentration of the thus
obtained antibody may be determined by measuring absorbance or by enzyme-linked
immunosorbent assay (ELISA).

As columns to be used in affinity chromatography, protein A column and protein G

35  column may be mentioned. Examples of protein A columns include Hyper D, POROS, and
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anti body (see International Publication Nos. WO 93/12227, WO 92/03918, WD
94/ 02602, WD 94/ 25585, WD 96/ 34096, and WD 96/ 33735). Methods for obtaining
a human 15 anti body by panning with a human anti body |library are al so known.
For exanpl e, phages binding to an antigen can be sel ected by expressing the
vari abl e regions of a human anti body as single-chain antibody fragnments
(scFv) on phage surfaces by a phage display nethod. By analyzing the genes
of the sef@hh@ee PFa@hsmmacla).i S possible to determ ne the DNA sequences
encodi ng the varj abl e regi ons of the_human anti body. bjnding to the antigen.
Once the DNA 20-¥eaoswe e pthe thay Aol Eﬁ%ﬁpgramwh@&t Bricremplgt iggen are

det er m negkchirige| SrHARS} Uy drdphShEr @rdihat rdePUBtr AR §ERrB-phet OF
conprisin ct h&egeDNA seq%lgir)l}g]’e lg(nlc.jo?h’obt ain a %g%gél@pagﬁti b(gdiﬁa’ These rlr)et hods are

al r eady omapgraphyasad adserpsiont duerdatpgraply Gorategs for fpteny Pupbiaion and

93/ 06213, 1143 J@dbg : Ef\éﬂll'g /15 .

ant i bg%y gér{%&%{rzagné% L%ﬁ@(raa?@gf 0 t%al}d%}ggﬁ?ls&)%éﬁ%rl?gg a o@e&tgﬁﬁbsé&glgri fied
to 25 holadenksboratory Soisst1PeM). ambesp ghiomatograpbias why béperformied outhe formeoff r agnent
t her eof . r-f OrJTe i ' purification nethods used for
conventig‘?\%ﬂ'&gg?'g%g&%wa’esgqp%o@féeggnp e, the antibody may be isol ated and
purified by apphoisr alad ghogsible| &c ttieag theen hroduoebipolypeptitler ovitht agr apphopriatel unms

h f.fini. o} t fil ,. ult. iltrpatjon, | t.i t,
(i ol ys: <, PRePlA R Aaae, ot ot ePihfe durBe oo lifieby riad 7 etitsdg e c.
30 (A0 i baddifisdtioA dratdorefibod ¥ péptidea lpartifity. HPolypeptRiednddifying trapmes GaidleSpri ng

Har bor Laboratory, 198 ut, are.not limted to those |isted above. The
concent r aFYASH: %y“{quﬁlﬁﬁisypgﬁl?ﬁ?ﬂqg@eam? i© Sﬁ&ﬁ‘cﬁﬁ‘?@&e@‘?m ned by measuring

absorbance or bwhenaérdtibddyk@th frhgiiend Gfedod PRodudsiSy the FhdtRAY of Mg prikatnms to
be used in affinity chraomatography,. %I’OtEI n A colum and protein G 35
col urm nevVEEoRdAs 7 Mirlericabagiyityeapplisabls at Bharmaceriigalimitsis ipestitleido pgepate D,
PORCS, angharmb&emfRab9S fiding Fand( FORUMRGE 2 w@aemph'ﬁ géallyhan
affini tynlg]hr orraet ogr_apgy il_r{g u%lne, %u exgrrplee,g;!i 0 exchange %1 rom‘ft gr aphy,
hy dr olbhobiceeptloepriasyeragdifivegel filtration, reversed-phase chromatography,

Char act or | zat | of oPTPLAREARAN epANECTE of iy T faf Sefile Mg p
Col d Spr i plgrmadavtially L alsoceptabley Porggeic 190B)nts Thesdlagen onepabgrimpélid®l.nay be
et O e ! bR S AT o | S
pol ypept i pdyacndiité, ysodigmeaiginate, wettpsoubde dexttan) sddiun sarpoyilieledstartly e, eby add
2 e et Rt AU IICRE ik TR AR, LBl erhytenglyco,
diglycerol, glycerol, propylene glycol, petrolatum, paraffin, stearyl alcohol, stearic acid,
human serum albumin (HSA), mannitol, sorbitol, lactose, [a]nd pharmaceutically acceptable
surfactants.
The carries or additives may be selected alone or in a suitable combination from the
25  above-listed substances depending on the dosage form of the pharmaceutical of the present
invention. It should be taken for granted that the carriers or additives are not limited to
those listed above. For example, when the polypeptide of the present invention 1s used as a
preparation for injection, the purified polypeptide may be dissolved in a solvent (such as
physiological saline, buffer or glucose solution), followed by addition to the solution of an
30  absorption-inhibiting agent such as Tween80, Tween20, gelatin, or human serum albumin.
Alternatively, the polypeptide of the present invention may be lyophilized to give a dosage
form that can be dissolved for reconstitution before use. As excipients for lyophilization,
sugar alcohols and sugars such as mannitol and glucose may be used.
The effective dose of the antibody or a fragment thereof is appropriately selected
35  depending on the type of the antibody or a fragment thereof, the type of a disease to be
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trypsin, chynotrypsin, lysyl endopeptidase, protein kinase, glucosidase,
etc. Wien the antibody or a fragnent thereof produced by the nethod of the
present invention has a biological activity applicable as pharmaceutical s,
it is possible to prepare pharnmaceuticals by m xing and fornul ating the
pol ypeptide with pharmaceutically 15 acceptable carriers or additives.
These pharmaceutically acceptable carriers or additives include, for

exanpl e, weded or pr@]‘é:ﬁfeﬂﬂlthe laget 6Bihk \paBiat ethé @éifleﬁtyodfgli@ u@eaasel SENtRr edth lagen

pol yvi nyl a n r car V|n polyner

car boxyl n‘é’L ‘F‘Eéﬂl‘r S%HF 3 %'59% w1 use a5 dRTIGHACE] Yeraflie © ective |
wat er - sol &H&b ef ﬂl@éhtﬁlﬁi&!Pr 1§§éiiz'otéﬁ‘\ﬁﬂ£m& de@@ B6insG. @G 1901006 /K3, bodd weight per
nmet hyl cel | ul ose, . et hyl cel | .ul ose, xantha arabi c gum” casei n, ar,

pol yet hy| &lugniseaion. diltgmae‘éqlma d@ﬁ%/@@r(b@l %tprl&ayp@ﬂ@g@p%may b@tspl@ﬁa um

par af fg n, Hasv@@whecﬁisfg% hmﬁécﬁartﬁege@%lsi human serum al bumin (HSA),

manni tol , sorbi’tol actose harmaceutical ly acceptable surfactants.
The carries or Administratien @ﬁyhfb@n'fzﬂmdécttre@l fragoeat gherdoh mays et eithee o ndsi nat i on
fromthe 0 n of the
phar rnatceul#‘%:ff%1 }‘& é]dr&ttér?%sa?#?rﬁgt?a%ﬁ ?%Pe%b %ﬁ)%lfl%ﬁﬂg ﬁ% ﬁﬁ&e(s %%Img(f rant ed
that the loeerl radmnmtnatlorahgdmtrhvmeusahnaramu'scular,nmr@dmtooeal phabeuthneptiethjeabon)e. For

exanpl e, tide of th resent, inyentiopn is used.as a
or opar at | gy AR, SRl B a Rifhintal e SEFE BT 0By 1 o
sol veri (lsusmbmesaitedphysi ol ogi cal saline, buffer or glucose solution),
foll owed by addition to the solution of an 30 absorption-inhibiting agent
such as Tween80, Tween2O, gelatin, or human serum al bumn. Alternatively,

t he pol ypEmEs‘ the present invention nmay be |yophili zed to give a dosage
formthat can b ol ved for reconsti i efore, us i pients for
| yophi | i zat i on, ergla PWlhe BRCEATS IRRD iﬁ); d%%{f? o4 SPesiivaN it 5 areg&eose Ry
be used. BEhgngdsf et dh&@ld%sx%t&if thﬁthl%es%@*alﬂﬂﬂ’éé 003 p?ovfndeé%ﬂﬁf‘i‘ort graﬁm{ th%
appropriately selected = 35 depending on the type of the antibody or a

f r agrnt mrn@ﬂ@aventlphémiw@wl@lbﬁ*l@éf&@@()ffbea@senimvmt@at ed or prevented, the
age of the patient, the severity of the disease, etc. For exanple, Wnen t he
antibody is anti -gI ypi can-3 anti body and used as an anticancer agent, the

ef f ect i ve[EXAMBLEf1]t Recrarativh ofiflumanized Aoti-Ehiment Glypicarnd Antihody Expesson001 t o
1000 ny/ kg ?%ﬁi y weight per admnistration. Alternatively, a dose of 0.01 to

100, 000 ngy y may be selected. 5 However, the dose is not limted to
t hese | evel s. AEirst rthstlwatyi dainogerehel lamanred yantthumah rghgment3 amtdodpfwasay be

h b bl
Cponct ol ARGy KBRS B P b Bk S EDSE0 o
i nt r amuscprb@in, gemt bpROR)t oacalsedro sminnnizaneoe SMRIL/fet Charles Rlver Japan).

Hybridoma cells were prepared using spleenocytes from these mice. Hybridoma cells were

screened by ELISA using glypican-3 as antigen to thereby select those clones which
produced glypican-3 binding antibodies. mRNA was extracted from the hybridoma cells,
25 and c¢DNA was prepared by reverse transcription with reverse transcriptase. Mouse
anti-glypican-3 heavy chain variable domain gene was amplified by PCR using the cDNA
and a primer (CAGGGGCCAGTGGATAGACCGATG) (SEQ ID NO: 1) having a
nucleotide sequence complementary to mouse heavy chain variable domain gene, and
obtained by ligating into pGEM-T easy (Promega). Human antibody heavy chain
30  variable domain gene having homology to the framework regions of mouse anti-glypican-3
heavy chain variable domain gene was searched for and identified using Kabat database.
The nucleotide sequence of a humanized anti-glypican-3 heavy chain variable domain gene,
in which each framework portion of the identified human antibody heavy chain variable
domain gene was ligated to each CDR portion of mouse anti-glypican-3 heavy chain variable

35 domain, was designed and synthesized by PCR. The humanized anti-glypican-3 heavy
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nasal adm nistration, pul nonary adm nistration, transdernmal adm nistration,
or the like may 10 be enunerated. EXAMPLES Hereinbel ow, the present
invention will be described specifically with reference to Exanples. It
shoul d be noted that these Exanples are provided only for explaining the 15
present invention and in no way limt the scope of the present invention.

[ EXAVPLE 1] Preparation of Humanized Anti-Human Qd ypican-3 Antibody

Expr essi oghainVagiable @ofnainSdene Was lifRel i KiingGe R6nstdnt BoMER igéRs fllfwed Byman

gl ypi can-3 anti bod 20 prepared as described bel ow.. A glyp| can-3
fragment ?Hﬂlﬁtﬁ@d%g‘é)@ﬁﬂ%#‘ﬁgﬂ‘gﬂt@m uﬁ‘ﬁh hymagized rangelPieAp-Pbegvynas used

to i mmuni aamg&?e W@@S/ﬁ%éé@ﬁ Ja]li}f%nﬂeavy "&'J%' g&%ﬁﬁﬁﬁﬁumr e
prepared using spl een oczlt es fromthese hice. Hybridona Cells were screened

by ELI SA ansiivgnag| gy antipedy wap digpted downgreamyofleh@dirompiss end mwse Puhi ch
rod d fC

Py | oot pER i DAL g BPMORRILET of BifHeaVE e BERT et BichalE s,

reverse th@m@hmpta@@sswnum Bris ipospibleite amcige Mheabsavy ehain @@resabn eum:torrau n

QEZM@@&%&M)%?%%@% @%geaﬁlggfa{hg%xg ess’ i Lc'lmt S eq ue nce
conpl enenXholyrestdctivn yseddvaniryanc bizhaexpressiabmt.domai n gene, and obt ai ned by
domai 1 gene. haut TEHEB: gy b SEtb ke iR L BT Heng Eiypas nitbod™ | 201 ©

anti - ypwas preparel eV escritRd nbel@w.| aBHeﬂy;Icmné nwée rlmnmszea eﬁm@ raeglybﬁanand
I denti fi e usi ng 5’3&8‘? dat a se. The cleotid uence of ~a humani zed
anti - gl ypi Q’Eé‘??“é h dﬁ‘ﬁal ar{CHb| RE® i'ige ee“"? ey @S%?h TS mewor k

portion oHyBﬂzﬁmact@mwére SéledneBR ERIBA bkl olpsiaany3 sshaamgeﬁ/t@rth@wy@eledﬁﬁ@gen gene

was |igated to eac ortion_of pouse anti-g | can- 3 ea chai_n

vari abl e &onegonieh P“Wé)ﬁe‘ﬁg'ém'ﬁﬁéa ba%ﬂ%yflﬂtﬂl??é?ﬁz P@Re’ﬁfﬁé firgntheed
ant i - gl yphRlorda BERYahd cﬁi&t@é eﬁfeﬁ‘éd ﬁb}e@erg@{?ﬁis&lﬂi%ﬂ %vﬁHe}@velréeg@ah% faRe human

| g&@ constant donai n gene, optim zation throu o acid
subst 1% utMense amcgéyplmri’ahgmwalawnahﬁ 99@@13@636 N@&Wpllﬁ%bh %@lwﬁlepr epar ed

(oce w0030 i IR0 AT OB GEAprIh DU €21

anti body was 11 g wnstream o pronoter, ) : I'n pol yA
si gnal wasucleotdet eehudnsen semplamenséryt toi mohmhghtc blzim vgratde domairhgemehyandr epare a

heay o PSR AR D e PR, Sy AP IB BAR RT, cor
of the exduonessigene havirtg hordolbgyeto bﬁadl'armwwk iregiosnofsininese davirgdipiead bghtt he
expr eﬁJSI c aH'lnxlzanable domain gene was searched for and identified using Kabat database. The
nucleotide sequence of a humanized anti-glypican-3 light chain variable domain gene, in
which each framework portion of the identified human antibody light chain variable domain
gene was ligated to each CDR portion of mouse anti-glypican-3 light chain variable domain,
was designed and synthesized by PCR. The humanized anti-glypican-3 light chain variable
25  domain gene was ligated to human IgG « constant domain gene, followed by optimization
through amino acid substitution. Thus, humanized anti-glypican-3 light chain gene was
prepared (see WO06/06693). The light chain gene of humanized anti-human glypican-3
antibody was ligated downstream of CAG promoter, and mouse B globin polyA signal was
ligated downstream of this light chain gene, to thereby prepare a light chain expression unit.
30 It is possible to excise the light chain expression unit with HindIIL
Plasmid INPEP4 (IDEC) digested with BamHI and Xhol and the heavy chain
expression unit were ligated to thereby prepare pINP-GC33-H1. pINP-GC33-H]1 digested
with HindIll and the light chain expression unit excised with HindIIl were ligated. By
these operations, the following two plasmids were prepared: L-chain 1 copy expression

35  plasmid phGC33CAG#! retaining one copy of light chain expression unit and one copy of
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Subsequently, the light chain gene of humani zed anti-human gl ypi can-3

anti body 10 was prepared as described below. Briefly, mce were i mmnized
with a glypican-3 fragment. Hybridoma cells were prepared using

spl eenocytes fromthese mce. Hybridonma cells were screened by ELISA using
gl ypican-3 as antigen to thereby select those clones which produced

gl ypi can-3 bi nding anti bodi es. nRNA was extracted fromthe hybridoma cells,
and cDNA y&agy RihgRakRsteddion’ GNP e HIEAIAC ah@ TRl 2 NedpfV BipP&sibh apaGHidPt ase.
15 Mouse ant]l-glypican-3 light chain variable domain gene was anplified by
PCR usi ngPhG@3%e°1§ﬁAf%@n&t‘ﬁ@ comies efdshtalroerespountxnd gy cOBEY Mo 2)
havi ng a qﬁﬁ% I enentary to nouse light chain variable
domai n gecnhg*,lll a Edl(%ﬁ”t‘@ﬁ%gg]gﬁd@ggpi on into pGEM T Easy (Pronmega). Human
anti body lIight chain variable donmain gene having honology to the franmework

regi ons ti J Lahy 2Q chai n_vari [ ' was
sear cﬁedoﬁEWEQEi en?%b%gﬁgr%d%@aeg %3?2@%@3. é[#ﬁgcgh ﬁugﬁg@@dgﬁggquence

of a hunmdelipression@ell Cipngpi can-3 | i ght chain variabl e donmain gene, in which
each franmework ' t hej Bhied. human anti i chain variable
domai n gene m@%ﬁsg;{l ltOGPEQ}gg?%g' &&Ffrfq%)ﬁg%efl 1%86’5@8 éﬂl?—gé‘gﬁ{}ﬁlﬂﬁh li ght
chai n ?/are:tlaiﬁlop%rd'iﬁ'x_ﬁmi Thoseneei! deﬁe:tsgw?idh gﬂgdlpﬁydap the sdxpresitry plla_ﬁiﬁid iﬂm@dﬁneﬁani zefl c
anti-gl ypican- i ght chain vari e onmai n ge s Li t uman | g
X const an'k’“&’&FPaWFfegg]ﬁ‘é?‘? Fxswlma?‘&ﬁ%m e pesest or il segi- 86T e

substjd Ut defBted Fidmes wire Fither eslnméd ih i predenadof3 0L100NHM MTEX Tord8® Buipdse of Pr epar ed
(see W06/06693). The |ight chain gene of humani zed anti-human gl ypi can-3

ant i body &®#&Samp igatien elghm Sipressian BliaS‘E‘_AG pronoter, and nouse (3 gl obin pol yA
signal was |igatesh ¢uaps ksamonl 1£smti&_trlah£$ﬁne&h,@ﬂ RIS EN=4)nkl NEEIRRY 2P epar e

a light chain expression unit. O It is possible to excise the light chain
expr essi oiPPyskrressiontplasmudiiransforped sel] elonesdps) wemppbiaingd ge Fhasel clgneswaant( and

Xhol d i 4 i i t i d
o1 P e33R HLLERE iy PP AN MRS, P Sy Ao RehBE LA e Par @
expr esi dnlleming conditiersd cwiturh brdth diolunygerS inLg értiteed . ceBydensitye a1 ®pesllsimilons, t he
foll ow 1 . gk ' } I id
phGCss A PP 31" End RRRL et 1 0BT D BRY SP3PE BRE Y B euitel " o0y
of 19 hemtibodyh@nceneatons ssthe rulure bratie werel mesurdd amhcbnipacddai Anfibadypyeld

i I i d h tai ni. t i f l.ight .chai
expr evsi o BT ah B S 2Bm R Mol PR BB RR s Rt AR el
(Fig. 1).cléneh BXANPLEOR]thPotheratiznd,i anibady Yikithami dagdr W dbotiifE06dd ypintan- 3
0 AR S o BeRRR RN b ey APSRASTRES Ol SR

L-chain 2 copy expression plasmid-transformed cell clones was more than twice as high as

that of L-chain 1 copy expression plasmid-transformed cell clones (Fig. 2).
From the above results, it was confirmed that antibody yield can be enhanced by
introducing into a host cell the heavy chain and light chain genes at a heavy chain:light chain

25  gene ratio of 1.2, as opposed to the ratio of 1:1 used in conventional processes.

[EXAMPLE 3] Preparation of Humanized Anti-Human IL-6R Antibody Stable Expression
Cell Clones
CAG promoters were ligated upstream of humanized anti-human IL-6R antibody
30  heavy chain gene and humanized anti-human IL-6R antibody light chain gene (both
disclosed in W092/019759), respectively. Subsequently, mouse B globin polyA signals
were ligated downstream of the two genes, respectively. Thus, a heavy chain expression
unit and a light chain expression unit were prepared. The heavy chain expression unit and
the light chain expression unit were ligated to pBluescript integrating neomycin resistance

35  gene and dhff; as a result, an L-chain 1 copy expression plasmid composed of one copy of
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el ectroporation. Those cell clones which conprised the expression plasmd
introduced thereinto were selected by culturing the cells in the presence
of 400 pg/nL of (418. The 10 sel ected clones were further cultured in the
presence of 10-100 nM MrX for the purpose of gene anplification of the
expression plasmd. L-chain 1 copy expression plasmd-transforned cel
clones (N=4) and L-chain 2 copy expression plasmd-transformed cell clones

(N=5) were ®eivd dhaik of HURRAIZ6d AREEUMBT H.-6R QiR telY alB b cpyl dfUnSlight 125 b
flasks. The culture was_perforned under the 15 follow ng conditions: culture

brot h vol € angandy-chaith? cppy expegssion plagiidycompesespfcasi icapshof the beavyiphain
tenper at uz{lﬁ:tw.ggogﬁie?ﬁfjthé 'ﬁ%ﬁi‘ AinSP&GE Prepared (i {73[). %hgs?mﬁﬁdsaweré iftfddudedof

cul ture, ant|i y concenftrations In the c ure wer e nmeasured and

conpar ed. iInEnECHEbeR)l HPXBILY strajn by sglecitoprratianh o Fhosocell aongs mvhichi gonmiprisecathe 1 copy
( S | |
X 561 OB ) LTSRS St R SO

expr essi othe ptesawe df 400qizgrhbofied1&el | cl ones (N=5). The anti body yield of
L-chain 2 copy expression plasm d-transfornmed cel | cl ane ) e t.han
twi ce as high alg'c ‘i"ﬁztw@f e’ﬁj-reéﬁg}ll ﬁra?m@gf)aysé%?de e@ich) e?)ﬁ\iglrs]nﬁgg%drgﬁé?"é?ned cel |
clones (Rwpy expresdiom plabihe-tednsfoemedesall tlonesi (N1A6) oeref obtamel. t Takseactondzody
yi el d can be enhanced . b i ntrodyci ng into host cell t heavy, chai n and
/i Ght ChaVHE GORBEeL Y DA A e BT et h 1 CoBaE Qe earTes e B e
oppospd tflléRiaglcahdiforf cultufe Bro@d oluines 0ITAD! dRDA teRp&@a0FS 83°C; hickd¥Rink 3]
Preparation of Humani zed Anti-Human |IL-6R Anti body St g,gel e Expression Cell
Cl ones CABSH IRBIRPs Warday |17 phculprepotibetintasrentaiiontiin dbe eiure biatarereL - 6R
ant i body m%u&@.avmm&sg%?@a@%&;?g?ﬂﬁ W4 the w8 ardubs ORcRA¢S wady |1 ght
y

chain gene (both disclosed in 19759),” respectively. Subsequently,
mouse 0 ctosmaredpdiiga | grizansrallyethe prighade dyigldwes th-ebain of “eams  exmsesgiones,
respect | vhoid-MSom@d" QoY A HIRXPIARSYRR. of NLIhARY 12 dobPNbxiiiof
expression unit were prepared. T eavy chain expression unit ‘and the

| i ghtl5chaplasmagpransfeimed celii t were |igated to pBluescript integrating neonycin

Pl asmi d composadonyTohvestsulS PubEiitmed ol iy vl AACHBRERT WD | o
| L- 6R antintrodigingeme adwst celhthedwpyy ahhintand lightghsin getraiana heraty ahaib lightahain? copy

i I i f ; .the h hali dt i
of tho |1 BREFERLE | 4B ERRRd e B ar P m et d i 8 er o i nt roduved
into CHO cel | DXiglptessittrimdentidyis @ppeichislo podlidntibedy-prbdisingaelld. cl ones whi ch
subsctont 1y cuhl VTG KohaEalbAay et hRlen S SlBLIGH ASOHGrE] hesita,

by reference in their entirety.

INDUSTRIAL APPLICABILITY
The present invention is applicable to antibody production.
25
SEQUENCE LISTING FREE TEXT
<SEQ ID NO: 1>
SEQ ID NO: 1 shows the sequence of a primer having a nucleotide sequence
complementary to mouse heavy chain variable domain gene.
30 SEQ ID NO: 2 shows the sequence of a primer having a nucleotide sequence

complementary to mouse light chain variable domain gene.
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L-chain 1 copy expression plasmd-transforned cell clones (N= 176) and
L-chain 2 copy expression plasmd-transfornmed cell clones (N=176) were
obt ai ned. These clones were conpared by batch culture in 24-well plates.
The culture was perforned under the 10 follow ng conditions: culture broth
volunme: 0.7 nmL; culture tenperature: 37C, and shaking speed: 160 rpm On
day 12 of culture, antibody concentrations in the culture broth were
measured. After clones were arrangedpynvsti body yield, the two groups of
clones were conpared (Fig. 4). CGenerally, the antibody yield of L-chain 2
copy expression plasmd-transfornmed cells was higher than that of L-chain 1

copy expression 1omphad bt Hﬁ&ﬁn%ﬂ%y%' i) mEﬁtQH&réerccﬁ%*éﬁx raﬁé\%in A
was confirmed that antibody yield can bé enhanced by |ntrodu0| n to a

host cel |2 edlldotpeednge &ﬁ@nﬁbc&mrnhegfrﬁgn@nmwhe@eh@g celi centdinny largsn apmt ¢r Q;fht chain
ene rati

o ocesoesri et afeEn ARRARE tnckling e B RipL 4 gl her e PP SRAAANT,
cells. 2Cha thepumbalc@ﬁqoqms conpamehtrsthandl pﬁalemogapmm:emoshrgnheheMr ein are

i ncor por a{h?%% krrﬁentwer ﬂh%%{ thei r entirety. | NDUSTRI AL
n

APPLI CABI esen inventi on is applicable to anti body producti on.
25 SEQUENCE LI STI NG FREE TEXT <SEQ ID NO 1> SEQ ID NO shows t he

sequence of a i rer _havi,ng a,nu ot| nce lerre tar nouse
heavy chain vaﬁ‘agﬁ‘@nﬁ%%cﬂgﬂg% g@"ﬁeﬁq ecf"é:ﬂ '\%E“ ﬁ‘gnﬁeé of a
pri _rns*lg)I ha%ﬂ aipies ofutl eoperdas TINA encaling airplighrehiiaryt % ﬁagiﬁelﬁethérb@hbfbﬂlgal n
vari abl e dog ene. pr oduci n ant.i y or a
{Fagmont THBRORh 6 yibeOh GORES oG BECH! Siamimoeaons DNA saipdmbis o t he

fragnent Eleiim of D @agbrt tRPEIFIf Ae FtibSdydi8a d&ﬂ'ﬁ%rwlﬁéh a YedtGidoRiprigihgan
exogenous % encod mggrghe l'i ght chain oryga fragment thereqf of the antibody

than the $N$FBRY OlH Dé@mnégd%ﬂ!@épm@hmﬁ of jgdrageent tbqre%frp el sanérwencom ng
the heavy, rﬁ&@wplef of® ﬁNﬁ%@d&nthh@ hgﬁfch% o H%agﬁ.temﬁayof of the b

according to claim1, wherein the céll containrng a | arger nunbe 10 of
copi &9 of eﬁﬁ“@@é‘g@ﬁous DNA encodi ng the light chain or a fragnment thereof of
the antibody than the nunber of copies contained in the cell of an

exogenous DNA encodi ng the
3. The method according to claim 2, wherein the cell is an animal cell.

4. The method according to claim 3, wherein the cell is Chinese hamster ovary
20 cell

5. The method according to any one of claims 1 to 4, wherein the antibody is a

chimeric antibody, humanized antibody or human antibody.

25 6. The method according to any one of claims 1 to 5, wherein the antibody is
selected from the group consisting of anti-IL-6 receptor antibody, anti-IL-6 antibody,
anti-glypican-3 antibody, anti-CD3 antibody, anti-CD20 antibody, anti-GPIIb/IIla antibody,
anti-TNF antibody, anti-CD25 antibody, anti-EGFR antibody, anti-Her2/neu antibody,
anti-RSV antibody, anti-CD33 antibody, anti-CD52 antibody, anti-IgE antibody, anti-CD11a

30  antibody, anti-VEGF antibody and anti-VLA4 antibody.

7. A method of manufacturing pharmaceuticals comprising the antibody or the

fragment thereof prepared by the method according to any one of claims 1 to 6.

35 8 A recombinant vector comprising one copy of a DNA encoding the heavy
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heavy chain or a fragnent thereof of the antibody is a cell into which a
vector conprising one copy of a DNA encoding the heavy chain or a fragnent
t hereof of the antibody and two or nore copies of a DNA encoding the |ight
chain or a fragnent thereof of the antibody has 15 been introduced. 3. The
met hod according to claim2, wherein the cell is an animal cell. 4. The

nmet hod according to claim3, wherein the cell is Chinese hanster ovary 20

cell. S. dHatn ot ﬁ\@gine'm: defedf BPar mm@ad'y giderwdf orGhaik RBpids &fta BNAMBROEN# tHehe
chineric antib i zed anti body or human anti body. 25

ant i body

6. The ne sﬁr&ahaa%ercﬂ %’i‘&“f@‘e'igﬁ fé}f‘Fea“Hga lainms 1 to 5, wherein the antibody is
sel ected fromthe group consisting of anti-1L-6 receptor antibody, anti-IL-6
anti body, anti-glypican-3 antibody, anti-CD3 antibody, anti-CD20 anti body,
anti-GPlIb/1111% a%@@llba@ywhlcfath@ vectouRceiding tegsfaimafhas besmoigtragucedbody, ant i - EGFR
anti bogdy, anti-Her2/ neu antibody, anti-RSV antibody, anti-CD3 3 anti body,
anti - 2 anti body, anti-IgE antibody, anti-CD 11 a 30 antibody, anti-VEG-
anti body and antQ.- \ﬁLMtumdtaeH@dytamm,g larger mowibest of mepies at awexoggnous DNA

phar maceu [ pared by
t he net ho%{cg@é%rﬂgﬁ ﬂr%ﬁtcmlﬂ%r ah‘?&%% { 91%%\6%:3%# qgtltg)dgzggiﬁg{%&hn@grgﬁ{)? ée%t vect or
conpri si ngpneareeddo he il of aDbiogenaus N4 ehdudinpehe Yieavy 2haihar a fagmentfthargefent

t her eof of body and two or nore copies of a DNA encoding the |ight
chain or ?aftﬁ Q{E‘ﬁ@ﬁ&ﬁ t hereof of the antibody. 9. A cell into which the vector
accorting to claim8 has been introduced. 5 10. A cultured cell containing

a | arger nunber_of copiges, of an, exogenou encodi ng . the.light. chain or a
fragnent thereof! offt JEf’tMP BERAUEIRG A1 Wgﬁ)ﬂ%r gﬁﬂg%?}l thereof, (cAMATISE i n t he
cel | of adlloR¥RILRAYS p %@tﬂ@ﬂﬁma dhBe ffaivent, Csﬁliél'célll@:f ré’l;sfh mn?gnf cHabiegreof  of
t he anti body. 10 11. A met hod .o a;y oduc?gfw an anti p 6 ragment

t her eof , &Bagmens thegpof af ﬂi@@ﬂ%@dh"blesher pisl qot%@mbeéew& haipor Bcﬁegmém thegeof
fragnent,oistﬁégngga)J expressing the light chain or a fragment thereof of the
antibody 1 n higher yield than the heavy chain or a fragnent thereof of the
antibbdy. 15 12. The nmethod according to any one of claims 1 to 7 and 11,
wherein the cel{,

.1 She method according to any one of claims 1 to 7 and 11, wherein the cell is

stably expressing the antibody or the fragment thereof.

13. The cell according to claim 9 or 10, which is stably expressing the antibody or
20  the fragment thereof
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stably expressing the antibody or the fragment thereof. 13. The cel
according to claim9 or 10, which is stably expressing the antibody or 20
the fragnent thereof 23 | SEQUENCE LI STI NG <110> Chugai Sei yaku Kabushi k
Kai sha <120> A nethod of preparing antibodies <130> FP-122PCT <150> JP
P2008- 103308 <151> 2008-04-11 <160> 2 <170> Patentln version 3.1 <210> 1
<211> 24 <212> DNA <213> Artificial <220> <223> priner <400> 1
caggggccag tggatagacc gatg 24 £210> 2 <211> 23 <212> DNA <213> Artificial
<220> <223> primer <400> 2 gctcactgga tggtgggaag atg 23

SEQUENCE LISTING

<110> Chugai Seiyaku Kabushiki Kaisha
120> A method of preparing antibodies
130> FP-122PCT

<1%0> JP P2008-103308
151> 2008-04-11

160> 2
<170> Patentln version 3.1

<1 1

Q211> 24

<212> DNA

213> Artificial

<220>
<223> primer

<400> 1
caggggecag tggatagacc gatg 24

Q10> 2

211> 23

<212> DNA

213> Artificial

220>
223> oprimer

<400> 2
gctecactgga tggtgggaag atg 23



