DESCRI PTI ON METHOD FOR PRODUCTI ON OF ANTI BODY TECHNI CAL Fl ELD 5The
present invention relates to a nmethod of producing an anti body.
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where doses are usually on the order of milligram (mg) per administration, considerable
15  amounts of antibodies are needed as active ingredients. Technologies that allow efficient
production of recombinant antibodies by animal cells will lead to cost reduction of antibody
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, one 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, Camer 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 SOLUTICN BY THE INVENTION
On the other hand, it has not been known to date whether or not a transformed
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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 is 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 therecf 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/IMa antibody, anti-TNF
antibody, anti-CD25 antibody, anti-EGFR antibody, anti-Her2/neu antibody, anti-RSV
35  antibody, anti-CD33 antibody, anti-CDD52 antibody, anti-IgE antibody, anti-CD11a antibody,
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fragment thereof.
20
EFFECT OF THE INVENTION
According to the present invention, it has become possible fo 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#] 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] harboring two copies of light
chain expression umt 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 clonefs]
35  and the “L-chain 2 copy expression plasmid”-transferred cell clonef[s].
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than the number of copies contained in the cell of an exogenous DNA encoding the heavy

chain or a fragment thereof of the antibody may be, for example, a transformed cell into

20  which one copy of a DNA encoding the heavy chain or a fragment thereof of a desired

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 infroduced 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/[TIa antibody, anti-TNF antibody, anti-CD25 antibody,

anti-EGFR antibody, anti-Her2/neu antibody, anti-RSV antibody, anti-CD33 antibody,
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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 chemicaily

modified, ¢.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
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30The cell which is used in the present invention for expressing an
anti body of interest is not particularly limted 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 coil or Bacillus
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animal cells as CHO cell, COS cell, 3T3 cell, nyeloma cell, BHK cell,
HeLa cell and Vero cell. Especially preferable 35is CHO cell.
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subtilTs-derived expression vectors such as pPL608 and pKTHSO
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into the Celre!tdm the expression of this gene for a long time.  Further, introduction of drug resistance
genes into plasmids enables selection 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 cellisused. Briefly, a vector comprising a
35 DHFR gene complementing the deficiency (e.g, pCHOI) is introduced into the cell,



foll owed by anplification of the gene of interest with nethotrexate
(M X). Wen transient expression of a gene of interest is intended, a
met hod may be given in whiich a COS cell having a gene expressing Sv40
T antigen on its chronosone is transforned with a vector having a
replication origin for SV40 (e.g., pcD). As the replication origin,
those derived 5 from pol yomavi rus, adenovirus, bovine papillomavirus
(BPV) and the like nmay al so be used. Further, for anplification of
the copy nunber of the gene of interest in host cell systens,
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When prokaryotic cells are to be used, production systens using
bacterial cells may 10 be used. Known exanpl es of such bacteri al
cells-include E. coil (e.g., )ML09, DH5a and Hi 3101) and B. subtilis.
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25 sul fate, and nagnesium sul fate; surfactants, such as Tween 80 and
Pl uronic F68; growth cofactors, such as reconbinant insulin,

reconbi nant | G--1, reconbi nant EGF, reconbi nant FGF, reconbi nant
PDG-, reconbi nant TGF-a, ethanol am ne hydrochl oride, sodium selenite,
retinoic acid, and putrescine hydrochloride, preferably, sodium

sel enite, ethanol am ne hydrochl oride, reconbi nant 1G--1 and
putresci ne hydrochl oride; and nucl eosi des, such as 30
deoxyadenosi ne, deoxycyficline, deoxyguanosine, adenosine, cytidine,
guanosi ne agniwtlrdoﬁbtnsandntclpaisdkﬂhtﬁﬁl;oewddpdﬁsheﬁﬁedtuhe above medi um

anti biotics such - ent Q. Ci ot assi m an
gentam cin and pHIhdicat
FARRE PR G, BN b el s o e e
The pH of t treinereadidsinquch fa$ dradaninet h-argirgnes dl-dsparagiree Leasparticr adH, Hutysame
sui tabl e raﬂszysuhé ﬂm&ﬁie' Y.-dhlthefic 8ﬂcfd0 émﬁe MR ¢ "ol é: 91&&3 né; 4
Yy, €O mé |

35A ternatlve I all ava abl”eé cul ture or ‘ani na
may al so® bel-lysedL-meghioningg frfinithing. Lmrp'bhmecbmrobnw@rsmn@dmmgme

Medi um), D Maibphd2 ido sMeXZlddrE-vﬁlﬂbJ faBlyS LMAfiné,| gl E—a
Nutrient M ture. Fﬁk&éEf %640 S—S Nl:bl nvtrq en

(Si gma- Al dr é’f?fmc ysting ole-ghtpmine gt yci m, Fq ?‘E’@%n)
| S CHO V (| teucine, Tiyging,i me)thlmd Rthé@PaIﬁﬂ@ (LSprgm /ﬂﬁrnecm ﬂﬁeomay be

t ed. f
host ol | i ictupied e ARoHRY 42, AR i, S AT Hnaol, b s ARG € o
t hose sk@ | Ia@‘d’ mottmmlda.r mcotllﬁ@racldxa-nquinebenzduea@l-l@alclaml panatheinte, pyrfidonated
d t . bl
2'to 10% aﬁ%@'“?’éﬁ@““‘ﬁ'?@%a’%@“%“%q@% fydbitide it 201 Y
appr opr i at B SFPR 51, e{'fFefaBWebl@tfm He agid) ipojccieidppigetinisi asiy @n@egalw@a

: ﬁconbl na?:} aﬂtﬂﬁlblh?dyyrﬂbxaa?}fdf&ﬂmt rilof1®Vig iarhifie hlﬁir&h]bﬂdef ViRmiORE, 43y to
ree months, .pre ro a . nont hs
preferabl y ¥ HF ['Qi‘ib"%‘?ﬁ B ﬁ@}l&'?xé’“‘ﬁ@ﬁ e Wt%l@’og’é’raf:@)%ﬁa%l ng

var i ousliuland cholestexd! qnfﬁ‘erhfdy, cholinrehlogdet lenergy &wrces,, sitohras phicesepgaicmse, a
fer ment or tqﬁﬁﬁa%ﬂm% Bty ﬁl?cosca'asrﬁdtﬁ: shdabord X9 ;{5%&&%6 Ry ce:

a culture f type cu ype cul'ture
devi ce, a rAoEpsvaERehiaride, a@q/m?éaswn pitrate, m@whbe sodzynf ¢hifride; Ared saveets, tsygheas

tcu:ote u :: 5| ?ﬁ\rﬁtgﬁ aﬁg\%ﬂ,cfeéﬂ{dcﬁ%ﬁ&ef feR&Us ctémm ﬁﬁc%%ﬁd@ﬁ%’rﬂfsgulfa?e FQlid SlfatbohE | €
Cﬁl ture nmaySHeMs @Ffp(‘ierf?@’gy %‘ﬁ’a‘ﬂ} g%frﬂ‘bﬁlt)i‘gﬁ‘igg@’%%'f%% “E‘{HH biers, such
f ed- batash asbddivrehyd@d@ercartiohat) oaldums billbride ssodiomthidrogenipRospiites FHEPBS) a8d | S
f ed- bat ch ﬁ\kkglfyi)r%fe%ly, Sgﬁsgnra}ﬁg(% ﬁ%%rb&'na?e and fed-batch culture is

nore prefera vVivo systens for producing
anti bodi es or f rBegitentbe abdvedisget compontatst thena neay deeddedusion giemheleméntsal  or
a plant rrméudaeas% 3Ferrsu1fa%e ARRGN&E s l{lﬁ&?ﬁ&%ﬂﬁt@ naagﬁe{ {aﬁ%gﬂ 'nilké? fgilgﬁde

animl or plant. ani m uce a 25
pol ypept i dém&h ofide; gpgrssium ﬁhhov@e Mdgsadmmoqub%lmra, mferp@wmey srdfates pac
pol ypemsi deulfafeh endt ﬁﬁgﬁbsMM)S%Ilf'ateUﬁﬂﬂctArﬁh bR 2P TRERNE0 And FRRSHIORGS; Redwddes

such ani nal s
faé?ors sm% as recombmant insulin, recombinant IGF-1, recombinant EGF, recombinant

cel |

FGE, recombinant PDGF, recombinant TGF-o, ethanolamine hydrochloride, sodium selenite,
retinoic acid, and putrescine hydrochloride, preferably, sodium selenite, ethanolamine
hydrochloride, recombinant 1GF-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 streptomyein, 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 7.0to 7.4,

35 Altematively, commercially available culture media for animal cell may also be

11



When an animal is to be used, production systens are avail abl e using
a mammal or an insect. Exanples of mammal s which nmay be used in the
present invention include, but are not limted to, goat, pig, sheep,
nouse and bovi ne (Vicki daser, SPECTRUM 30 Bi ot echnol ogy
Applications, 1993). Wien a nanmal is to be used, a transgenic ani nmal
may be enpl oyed. Methods of preparing transgenic animals are known.
For exanple, a transgenic aninmal nay be obtained according to the

Speci T cal | §o0a b mnale DVBM (ARl wtheed Bl W duifis UEMEII AR,

of a 35 nanmmrem&eccoelmdxﬁmliaglt JMiestihing: ONHQMIWWﬁtEI?)nMM@@I S.

Th di d
nio somati CHoaren T ke, Qo SPKSRR ARl %C‘P%%?’Pﬁ?ﬁ#e%‘hﬁéﬁéﬁ%’e

i ndi vi dual sCDIEHE, a@*ﬁ@aea)alﬁgiéﬂr‘é(lameﬁasﬂttﬁﬁ) giEErak-CHO Sigamapiénisk} ed.
As totipgtepby %ﬁ,ﬁerhtgdo which a gene of interest is to be

i ntroduced, not ly fertilized s and early enbryos but also
cultured cells sﬁ@ﬁ furg gay ??Seﬁ"&gg eHﬁ'f’"tl potency may be 5

ment i oned. VARh tI@&m@t’meﬂa is 2CI0 rell, dfe celnmey bséulthied by hethpdeisewh to

i nvention, e he heav fr nt an
ant i body an@oDN@Rﬁp orteﬁ:arﬁlﬁe %hféif(?]gﬁﬂﬁxﬁgane wﬁga ﬁlgﬁl{ﬁﬁ{ﬁ&éh J
the anti bodyv)th wEP, damcqntra;paloéeltoaﬂ‘@/apn‘e{wbbﬂ tgdp%, atBY td 1P§C,r|gef¢mblmhdut a
gene eng ?g ca polypeptide, such as goat 13 casein, specifically
produce ml k. DNA 10 fragnments conprising this fusion gene are

i nj ected into godte enppepyials pergdiaf ﬁ“'&lf%ﬂftﬂllf‘e‘i?“tr?raﬂﬁ%dﬁﬂa&ﬁ desrechieeormbinggt o
goats. The pphydkePh ﬁﬁgeneai thérBdrey edily Gom ché @ayRé B8 Monihl)\pedkraldyfrord Bne

anti body or a fra t er eof cover ed frommlk produced
by the tran&y é%“’(?%lfag‘f@ ’HB?HI%QV%E&{%"“@ 2O’ had recei ved t he
nodi fied enbryos)Xulnie bmy bégerfbrned fusipg vanigus chlrure)dmes fooanimal celbaiure,Her

amount ﬁ nl)Jaxlﬁ lgor}% e éa&&%ma% d& e ﬁ!urt;meme .%Jégfa%ﬂgﬁic

goat s, nes be a to them
al., Biol Tewmwlturgsie\(i@%w)nnstzﬂaswm evice, a nucrwm@‘rmmkm Jevice, a

I NSects sucl@sdsel @yercmn&@mem Y8 Rw f&eg%cﬁﬂ@@&@v&g Ardled baRepipele

of interest (in the P resecg Hventl on, encodi ng the heavy chain
or a fragmeftuerefiegrdapacked be ‘eé'ﬁﬂc DNA encoding the |ight
chain or a frag rremrur&hxeye@ﬁerbﬁnez&yhﬁpnamidu socioas batich sdtirtepfid-battioculture,

Do OVl e onSelliE P e TG Re B ARG B B3t drifoB? MR bl

|nte covere fromfhe body WOTP s
(Susunu et &ﬂbatch\dathuesn@l%d?ralﬂﬁj 592- 594) If a plant is to
be used tobacco K@}’re%?dsuﬁﬁgwo §Qnst fPaGERichS HMERies Brof eﬁt@ctﬁébdlg a
pol ypeptide of inter ((In the esentl i nver?)tl on, a codi ng the

heavy chai nproduction systems using an animal or a plant may be given. A gene 0 mterest 18
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 plans, -
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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25 or a fragment thereof of an antibody and a DNA encoding the |ight
chain or a fragnent thereof of the antibody) may be inserted into a
pl ant expression vector, such as pMON 530, which is introduced into a
bacterium such as Agrobacteriunz tunefaciens. Then, this bacterium
is used to transfect a tobacco plant, such as N cotiana tabacum and
t he pol ypeptide of interest (in the present invention, the antibody
or a fragnent thereof) is 30recovered fromits |eaves (Julian et al.,
Eur. J. Inmmunol. (1994) 24, 131-138). The present invention

al so provi ddss intragced genschaglesen intagrated imo supatic bells WgemmmeaéIMMms of
an_ex0genou sy g lididist el B a8 ol B IFQGIRA o Biereal AL an

anti body than copi es co alne

exogenous DRGAPRIERS Gelis inso whish haero pf inteesptris f@rbeaitlpﬁl&%@mmbﬂf@ﬁ%ﬁ egds andhe
ant i body. ThgiyCathBridseBhtCaol cultbre@Teliesieh btk 2BOURing3REMPAORY mdyhBe

present | nventlond provi des a nmethod of producing an anti body or a
f ragnent t hBEEEe conprising allowing a cell to produce the antibody
or the fragnent, Feaiexhmphl b genepsfeintsient int the pleseghinvenkion, DNA&néddﬁ:gfmd”lt

oot O PO ok Dt BRSO B o
expr essi ng fragment théreof ofithe mtlb@dyhmasr regmepated pdmibsof geod, bafismp itivhthadygeien

hi gher yi el ehcacpegﬁ ”;per;gégﬁmu&%' a8 o i, ggn al ngtpradp&aq% ik tﬁm

anti body, a _ce ment | one nuirber
copi es af aﬁag@wa'gecﬁwe%mm'sgh%%mg af%@JePfF o @t DO awlwlagrﬁethnn
thereof of {deplaidd 1BIQQHm:II@§<5htst heh&meﬁud%f HRRIsEEn ﬂﬁ'ﬁé&rﬂ%ﬂreﬁﬁ&mt e

cell of an expgenou ding the h hai a fragne

thereof of EHEOAY %%f&gfm (i) an Pagpaovered @%@P%éﬂ[}bygk@dw&m@m
cul turing a(bomlftomaheggoets thanigd tdoeivditightioddied émbroos) o byttt weipking. hdn 6dér of
an anti body,, elet ik % N f r agnent

t her eof of herééaléneqlnﬁimd%%t Af?' kg &&E&% 1%%]@0]&%3‘# P@@ﬁ‘?ﬁ {he ?fmsge" p%’ontauce
t he ant ﬂ%odgpp@pn%e karmenies ey bm‘meredm éﬂe@dEhemeéalnB@fI@dmahw gesduz.e

condi ti ons &oerns descrl bed above. The anti body produced by the
producti on net hod,of t resent, i nvention includes not only

nmonocl onal ant i b&dFadY, &r ISesty SUFTH A8 alcvRsmsmay, b used. h fvgane ?ﬂﬁ&@& ar at ,
hams';gr 15potypltidé oft inEkrd3D (K &, pr&latit ilemidnad DNA Sdcaddg/thﬁﬂlddvﬁglcﬂﬂn @ene

r econbi nant. ant i ric .an

Lt s bod o6 Saaep Rl dtaR dithe® g PR ncodBB e R 5 oratFRR Bmgeat

not par2Q cuhelaht}bﬂﬁ)f) ninsegtell infth daduieminnsogiyo beiluswd ©l tasfeaf sikkermantidotdy | S

1oL Bl O B e ol e M

used as a prhaat @gﬁ)éﬁwa@?@or IgMis 20 preferable. Further, the
anti body of the ﬁraegmt.s tobecikd waadcm{ayctesmﬁotmsﬁ mbm@h@usamtd Eéhﬁ“ es

but al so anti fra s Fv

anti body pr Sl e SR &rﬁ&m&ﬂa&@w%wqe ’&#‘%‘E@W@am

further2d i nkecﬁagmentahermﬂsf andntibady esd a A asoding the tlioht! chaig og b \iaghert PEG)
d d

obtained by dielahd h‘?%ﬁﬁwﬁ’%ﬁéﬁﬁ% RS bl Yo B P o

for such no#idhi réavtrﬁhceﬁante 2| ac@aldys el ps és'pé@mrerfsmetdmfmqnne Then, this

The above- %@é&{uhpfsdus@alttb Qﬁﬂéfecpfa io&ﬁccp&)ﬁﬁ@@&chl RV RRbALR fﬂmmpemﬂrﬁpar ed
by net hods we 0 se skill in the_art. Mpnocl onal

anti body- prpahra@ilﬁirgoerq@m% Regggnt b’é’e?ﬂ"ép’é‘f‘ Bibeds pe & tegmeny thespoRgs

known t3chikegued, ﬁoasltsd@wr(lubﬂﬂbt ae Eowy. IBnbref. (pod)@4desilz®md antigen or a

cell expressing ’i‘he 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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30 desired antigén is used as a sensitizing antigen, followed by

I mmuni zation of cells in accordance with conventional procedures. The
resulting i munocyta are then fused to known parent cells using
conventional procedures for cell fusion, foll owed by selection of
nonocl onal anti body- producing cells (hybridomas) through conventi onal
screeni ng procedures. Preparation of hybridomas nmay be perforned
according to, for exanple, the 35 nethod of hElstein et al. (Kohler,

d Ml hods.
Crmunogent ¢ EERT R ST Siag MY 5 sl FE ok e il or P BRAE sia
conj ugat ed it dxpassingrinliphyeniner nﬁagmmtﬁl@'mi lo€the entipody mlhlﬁhm )mld e dee
use in i muplzal haglnc[r 2 fragment the thgllé(;ftopﬁié antiBOdy bggﬁ(n &%ﬁﬁ@ oistﬁ@ocﬁ leﬂﬂ@sﬁin Hem

hybri donas, propriate’ve transterred

into hosts ﬂlghttclmm eby fragment therg@froé ap antigpd)i lﬁé.waheramlql H@ﬂi@dﬁ!}’yﬁ#% QEad
with geng @ﬁgﬁ{ ﬂﬂ@ljeéf%?thta %‘ftﬂﬂ&}l 98&}1 n{a & meRioSed wHicl contaifls a Brger number of

BorrebaeC| c Larri cK | C ONAL | .BODI.

Publ i shed i Ropissef wwwm%@w%% E@m%%% Of e @5’%
SFGCI ficall yhan q@h&ﬁm& dfh@,es?bmtaﬁﬂden therell of an\éxolenais DN Oéncadingthe hiasgly

of interest is s esi zed fro Vel
transcript aghgin g; gm Wﬁeé‘??ggg]ﬂﬁym%ggmsdlonag:\éﬁugg a?%%&%r?? aggvc?y o¥ 10
i nterest iscatting netl exjréssindINAlighs cHamgma Gegment thergjof avpotiledidy ip higher yield
const a“tlngE{.aC[hg Kg%}mﬁsp w&ﬂ%eﬁ&%gﬁgﬁ%ﬁmg ltfebs&mtt@shomg@cemo

expr essi ter nat he antib
domai n may preducethegniodyor arﬁa@maﬁ therepk e8¢ %ﬂ‘f”f\?é'lf-fhﬁ?’ a&‘é?‘#'&»“l’eﬂ@“dftWés@RlA
encodi ng t hg; abt4RegyveC domai n. The DNA construct is int egrat ed into

an expression vector so t ex unde c.o trol
of expression reglheaptde ’ééﬁ gﬂ@rt%@um%ﬂ gr‘?ﬁg'ﬁ c[“'E‘r
Host bCgl I's ﬂétQ)nthﬁcﬁhoBIBMSﬁttbbdfeCHeﬂWeﬁ tﬁomnsnmmlemhmm,\mm ratf l@mster |
anti bo Y, .€X r \Y [ e
to use gane bEE bR Lk .seo%s%%%"f SRR g Bl il 02 oD
humani zed aanbmﬁam@dIQShhumwzed antibo xf:&:anﬂ bigpepifiel .antibeéne& y Bihe slassyoff the
the purpose mga(‘? {jf U,E,k@ fgrm&goume%mug@mn& ¥la@ OGF tﬁébntibtddi’f,ﬁﬁ not
nti podl es

e oo toeb s o e b e O WL B f

chai ns fromgy W%ehﬂc@amﬂm{&hhtibﬂdj(ﬁ 16 be u@aaum) phaniacdaticy, IgGobrdgivisis ant

domai ns of ?ﬁf?ﬁr% %P oggaf Irﬁmp DUTRL glt JDQgy- nogynﬁeivhglgy

ant i bodi®s encodi ng nouse a
vari abl e domibﬂ&esﬂmt:{Dlmﬂtmdpﬁ&gmgsmmwﬂb;lﬁdﬂye@onst ant domai ns,

integrating the r %ﬁ@o%g P Hethod B 1 Rrebls SBIIRE T oo VBARCP
and transform ng evec & hto’a ost for_ anti bady pro&iuctlog
linked to various molecules such as polyethylene glyco (PEG) and used as a modified
antibody. Such a modified antibody may be obtained by chemically modifying the
25  resultant 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 ast.
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 pracedures 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).
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Humani zed anti bodi es are al so call ed reshaped hunan anti bodi es and
obtained by grafting the conplenentarity-determ ning regions (CDRs)

of an anti body from a non-human manmal such as nouse into the

conpl enentarity-determ ning regions of a human anti body. General gene
reconbi nati on techni ques for preparing themare al so known.
Specifically, a 30 DNA sequence designed to allow ligation of the
CDRs of a nouse antibody to the framework regions (kits) of a human
anti body is synthesized by PCR from several oligonucl eotides prepared
t o have seciWhemthe oneudogquity of the drkigenmseddnioty)the antigentning be odlgugatdh@ith an
resul t ant n_anti body
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i sol ated a propr ate
chr onmat ogr &% nﬁyal eeﬂemmslble@@e rﬁpcmqtm for nrﬁwaym&thp@ mtadfg rkacpmy) Spercifncalhr,ras

ul traf izt r fINAOBsquéRd dbsiBied .audib fpaoh of tﬁD@DRQIO\faaC ﬁ%bs@rﬂnﬁ&dg% the
el ect rophoreS| s, isoelectric %_%CUSI n (Anti bodi es:

Labor at ory frpmeveesk reginds HERS ojf H‘“@a@g{@‘)‘ﬁ’aﬁesyn%ﬁﬂéd Syr Py Froa EQYPfal
Labor at oi Y oligh@@febtides prepired 10 dhve wéﬂohﬁ@eﬂ@pﬁ@@&ﬁ ohe Silofer ARRds, Tim@e

concentration of he obt ntl b ma det gr ned
measuri ng éﬁﬁui]@?tblaﬁéés ?%yf r@g@n@ 01?”\?%4{5 %@8&% rsgé’é’?‘"f B sp) .
integrated into an expression vector, fol]owed by transformation into a host for antibody
35 production (see Buropean Patent Publication No. EP 239400 and International Patent
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Sepharose F. F. (Pharnacia). Chr omat ogr aphi es ot her than
affinity chromatography include, for exanple, ion exchange

chr omat ogr aphy, hydrophobi ¢ chromat ography, gel filtration,
rever sed- phase chromat ography, and adsor ption chromat ogr aphy
(Strategies for Protein Purification and 5 Characterization: A
Laboratory Course Manual. Ed Daniel R Marshak et al., Cold Spring
Har bor Laboratory Press, 1996). These chronat ographi es may be

Per o TR0 BCen 8B LR EETRARS B B ER Ryfy c5

appropri at earpGblygipini sleh rmdnarinyn thgt eﬁzqonmlebmﬁtmtpdaemmﬁﬁmreglons fgm an
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chynot r ypsi somel apsnd aaidh dhap@qatm dmsfm,mepnoﬁq @glnnskq)frmg wariable regieris ¢ srbat the ¢
When t he; ang %%%nt%ﬁ%%et@%ﬁﬁﬁ@%o&wm \;)Pfo?; ol gQﬁﬂaxﬁJ\% dieiduad xofe t he

pr esent |nven cal acti I'cabl e "as
phar maceut i daCanceriRes.i(19990Bs3BBEO% 0 pr epar e phar maceutical s by m xing

and fornul ating &»Hﬁedaeﬂsyci}%%inﬁ humatﬁhnt:m@rem@aua kSoanl W&@Wh@;ﬁhﬁ
carriers or additives. tﬁ phar maceuti cal Il accept abl. e.
carriers orlyRBRCYESaE s?nﬁ‘E’FeGd’é"”rf’B‘F é@%ﬂéﬂt'%f’w ce 'ﬁ‘gF’Fﬁgg g Asieq
accept abl e QFgaNind tﬁe()deﬁs&hét‘b‘lympmbjtagmtheqib&eﬁm Inyan hyelad gells (e.g., U266)
pol yvi nyl pyrrolJd car bo al

car boxyﬁ’re Ldeal eﬁfegg'éma av %518?’5? %{vnﬂ&‘?heéém Lﬁnnéﬁee Jaﬁanese Patent
wat er - sol uti?ublmamt Ne.rOl—SQSJBi! un’tltclaatbfdx)ﬂ m&gemgmmglrhawm&w ,eqmre ggertorire
met hyl cel | U‘% d IFJEXJQPEAIJ%FJ mef@ngmltgqmm 1R R &n&&'mde&@&ﬁﬁrﬂan

agar, polye e cerol ro ne

petrol at um aﬂﬁé?dal tersqﬂe%alg’v 84"@6?1{9? %étgéﬁ??z’c? g’@l ’03ﬁlﬁ73€p égfﬁ%ﬁ?fz

al bumt nbl( HSAD. ?amtsas EWb 08194006, t Al wbanggs.)t [Bﬂeﬂhddspﬁﬁmmﬂiﬁlytal ?@gdny
acceptabl e surfactants e . carr r.additives may Jbe sel ecte

al one of? | rﬁnﬁg@ﬁ YBH}“E"gd’B RIS ﬁg‘?[fdwg ¢ 3150 g‘B’S’?}'e ]Tb é”’fa@lcﬁ’% phages
subst ances tieirgnoamgtigm cahie: desaty ckpesing fhevirablo egioraofaiuinemintibbdst he

present inventi Rhaih ra?tﬁ)g@,tukr%r@as f(ﬁia?rbn{ eg%.ﬁst{g?ﬂy b itkge diBlay @ﬁemos

rs
or additives are no For exanpl e, whe
the pol ypepBy atelyzgng mhsenpsf@@@rscleqtqd\péaaewﬁs nogsmesfedets@u& e XNA FoqHenses f or

i nj ection, &Ry l’!ﬁé\fahzﬁﬁergi&iéﬂﬂﬂ& hmn@ﬁmob{@blﬂhuﬁg&@th\é&@hgbm &)nS@t'hUBIWL

h hysi ol i . | it
by a0d 20 orPeReEa isay GBS Afdng o e R ofe ARRPERE b Patihs Beuch

as Tween80, prdparen dfprofgile@kpréssionnveciot comprisiag thenDA Awadqience aAd oteaimatunral y,
the pol ypeptde, ofy Lhe, i Goenl. | INCHQ, TR, LSRRG 8861 Wore 2

dosage for |sso or recons I'tu

exci pi ent s 26079y BIEheY62E2, W93/ Hatfa VIR, WSO 14 V@ BY338
manni tol and gl Ugﬂ?r agﬁ@é P& ruSRSle thereofobtamed as d-gkbﬁbﬁfibﬁfetda?{ﬁe ﬁﬁﬁi@d &f

t he anti body or nt ther ) rlate sel eﬁ g
35dependft nOHREPRE. t %B’é“%’f and ppyri ‘?ﬂ‘?rb%&‘e(ﬂ“t‘ dy o5 8 'E“e”ttﬁ §re0b mayy bee
type of a diegease ttyolsblenonxpuefahﬁﬂ. @ethfdsensed tiad pont/momg@olyﬁepttﬂes For
patient, the seveyit i se r exa
anti body i sS**4RR'F- &Fy‘%‘f%’gﬁ @aya ti' g’%@ gfqdpurggg bﬁ'sa%? Flycsaeﬁg%% %bdent
t he ef f ect i combitingehomabprephyetiubaeciyuch as wxw@bmdmmrhyh fittére uteafilatidny om
0.001 to 109 y i | QN kRl Balinyeby, a
dose of 0. GRph bai§aR SO salfherBhiap 281 B b is et

30  (Antibodies: A Laboratory Manual d 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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S5However, the dose is not limted to these |evels.

Adm ni stration of the antibody or a fragnment thereof may be either
oral or parenteral, but parenteral adm nistration is preferable.
Specifically, injection (systemc or |ocal adm nistration by

I ntravenous, intranuscular, intraperitoneal or subcutaneous

I njection), nasal adm nistration, pulnonary adm nistration,
transdernmal adm nistration, or the |ike may 10 be enunerat ed.
EXAMPLES Her ei nbel ow, the present invention will be described
speci fi cal | Jephérode  E{Rhemncie).t 0 Exanpl es. It should be noted that

these Exanples arg,prm ﬁgs &Hér%hekozfﬁ' Fﬁh@hﬁtgﬂ%h&gﬁc]%pf‘ﬁ%g pIe 1on

i nvention and in no wa the sco sent’ i nven
[ EXAVPLE 1] @phasgrchioms PhYHtl}YﬁiWhQ@ﬁl chyemiatogiaphyn gel Wm@n:@emd-pmﬁdy

Expr essi 0” Bl- @8t giap E a8 ad§oﬁﬂoﬁ‘@l§&}iat6é?§dh9( leforfI"iﬁﬁﬂ'Pﬁﬁﬂcatlon and

anti - hu I can- was 20 ri bed bel ow. A
gl ypi can? ge’%‘%%?ﬂm‘( cﬁai3 W@&}lgwr%i’%‘g[sﬁﬁéa%{e@sﬂ ana?pg?}f’ SPAgyene
by PCR) WaSHarB@(Lab&atbr@‘sts 2996)11 Qhesé Mirbihdtgiaphichmy iRpeffbrited inBBRY of
Hybri doma cle ar edHE b %@2} eenocytes fromthese mce.
Hybri doma c & Ch{ﬁ@}a é & using glypican-3 as antigen to
t her eby sel ect t ﬂtoseabtb (mssﬂala/\,fm ahratp thedproduded) lpglypaptide 3vithi adiapgyopriate

anti bodi es. HalARaBtle BELRE bR L WRIHARIR (f Blelcy 1P a&gre%DNA

was pre are rever scription P58 {1 AN
Mouse ahMti -lgqxir HeMOr3tOHEHOKE %n@nﬂﬁe pﬂmllabll"@lsmmﬁfdmo@@m Wﬁmmlucte. ed

by POR S nipkinfihMpsthe chich St GRREFRSAGLRGRIAGIOCCATG) (SEQ | D
NG 1) having a When the antibody or a fragment thereof produced by the method of the present

invention has a biological activity applicable as pharmaceuticals, it is possible to prepare
pharmaceuticals by mixing and formulating the polypeptide with pharmaceutically
15  acceptable carriers or additives.

These pharmaceutically acceptable carriers or additives include, for example, water,
pharmaceutically ~ acceptable  organic  solvents,  collagen,  polyvinylalcohol,
polyvinylpymrolidone, carboxylvinylpolymer, sodium carboxylmethylcellulose, sodium
polyacrylate, sodium alginate, water-soluble dextran, sodium carboxylmehylstarch, pectin,

20  methylcellulose, ethylcellulose, xanthan gum, arabic gum, casein, agar, polyethylenglycol,
diglycerol, glycerol, propylene glycol, petrolatum, paraffin, stearyl alcohol, stearic acid,
human serum albumin (HSA), mannitol, sorbitol, lactose, [ajnd 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 is 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 manaitol and glucose may be used.

The effective dose of the antibody or a fragment thereof is appropuately selected

35  depending on the type of the antibody or a fragment thereof, the type of a disease to be
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nucl eoti de sequence conpl enentary to nouse heavy chain vari abl e
dormai n gene, and obtained by ligating into pGEMT easy (Pronega).
Human anti-body heavy chain 30 vari abl e domai n gene havi ng honol ogy to
the framework regi ons of nmouse anti-glypican-3 heavy chain variable
domai n gene was searched for and identified using Rabat database. The
nucl eoti de sequence of a humani zed anti -gl ypi can-3 heavy chain
variabl e domai n gene, in which each framework portion of the

identified n n

| fgated to SUR waRvhRaNe IEAPEARLE O Al O AORYE, B80T Bample,
vari abl e 35wHenthe wtlbwb!ss ydislypivent3 amt@orbywsi waﬁéuaz arjarfjganpeepgent e effective
humani zed aﬂ&e oth 8&%&{} 1§sefb@(@d’%1th1@ﬁ@'rdi‘1gé’ﬁ6ﬂ1@hbﬁtoqgﬁfﬁh%kgﬁ’d@v%%ﬁt per

| i gated to hunan const ant ona|n(9ene ¥|nlzaafon
t hrough am ﬁdsmezetrqamsub@fwmeisfoﬁ dopey pf | 0% u1ea h70498 raa'mdygm% & SRfedie
heavy chgi npaeBR: RIoRISREkAiIR (GG JAE/ 06693) . The heavy chain gene

O T e e AR YRRl DA S e b ©

downst r eam péredtdml sbub pareiteral dininisyation is prefetabler eﬂppc@mﬂpamjeman (systenyic ohai n

expression pnit on
nv a1 21 g B gt i e S a8 by GG BB
the expr essnasal administratiog, pufreonxiysminstrationctrangsderneal admitioation, roéﬁmhbﬁ MAfe
expressign H{énhmeég@sequently, the light chain gene of humani zed

ant i -human gl ypi can-3 anti body 10 was pr epared as described bel ow.
Briefly, mce were imuni zed with a glypican-3 fragnent. Hybridoma
cells were pxan@iB§ usi ng spl eenocytes fromthese mce. Hybri dorra
cells were screened. EL1SA usi.ng gl ypj,¢an-.3..a h

sel ect those cl oﬁ%?”??%lloﬁ’h%?ﬁ%sﬁﬁtd’év%n@gl“y‘%’p %gﬁgsgnhﬁﬁ ﬁ(%l &a%gﬁ‘fnli'g%fg e

ni | | NA was Bsdniphest ddsifonidrhetrioted lthab thestoframples brs, previddd ommﬁowmlammpm ed
by reverse RN 15 Mouse

anti-gl 31/% cé&-é%%ﬁeh# aR[ﬂlal n%ﬁlﬁgg’ﬁ&ﬁoml %Sgrﬁier@év\ggn anplified by PCR
using the cDNA and a prinmer (GCTCACTGGATGGTGGGAAGATG (SEQ I D NO 2)
havi ng a nugheaipide 1 SHbRRGe FHTHERRNAM-Huhsh GRpisA-I AgbodeBairdsion
variabl e dofmai n_gen€e, and obtained by ligation into pGEMT Easy
(Pronega). HaWifh antibody |ight chain variable domain gene having
horol ogy to the frirsyrehediehyyrohgn gae off humauized anithiumgh \elypican3 3ntibodghwa?0

hai bl .
Kabat 020 anpegrARLAT RIS ARRREAMeh i (BDfhed HFBPILARS 51-Aon
anti - gl ypi cemte® gengthy RCER wasvwed a@luamammﬁceg@mflpn nChgrlesc River dapan).
framewor k pﬁgﬁﬂdgﬁﬂa &diis khe pfegﬁé'htdsfng ﬁﬂee%ﬁ}’%g freRiteROsive. | HYBhdoRRARENE were

vari abl e do gl;ane was to each

. ti of no
anti - gl ypi cgFrened Ygﬁ{*lséh‘éﬁ"}g émaaﬁ B PGSR 1P ﬂ\‘i\ﬁé’ 6‘@ &t s Cﬂﬁﬂﬁ which
synt hesi zedp¥ucRCBypidne m%ﬁlﬁdleﬁnmwﬁs edaaetdl ﬂronghie hgzﬂﬁraioma cells,
vari abl g, 25 ene_\wg i
gene, gf‘ I o@!ﬁdw ‘%‘F A 3’n%?%1r§eoh%r§q %9%&41%% %&F&ﬁﬂ% on. &?hus
humani zed amttiiglypioppd deavy shdm wiviable Herian g@nevawa@pl;ﬁeé ﬁ@aP@B usigg ghe cDNA

W06/ 06693) ,.4T P O PATA 1HURBN 19! papihe an- 3
anti body Wai'!sndllt'E arlté:dktgomstream of CAG pronoter &Ry ) %o in

use 13
pol YA si gnanucigeiide] segopeqcnliSRARY i TB9use ﬁ?"é’ylﬁhaﬂtva’éard?éﬁngo%hémet
thereby pregadigedaby lighihg Chad HGENMAT €S Motiedal. . 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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30lIt is possible to excise the light chain expression unit with

H nd111. Plasm d | NPEP4 (PDEC) digested with Banl31l and Xhol and the
heavy chain expression unit were |igated to thereby prepare

pl NP- GC33-H1. pl NP-GC33-111 digested with I11indBl and the |light chain
expression unit excised with HndEll were ligated. By these
operations, the following two plasm ds were prepared: L-chain 1 copy
expression 35 plasm d phGC33CAG#L retaining one copy of |ight chain
expression unit and one copy of heavy chain expression unit per

pl asni d, anchain-vatigileddamgeye waspigated iodnmpd ke€iticansntGoaBitAEle, fdlbaedhbyng

expr esai on CHimLedh o5k hnftPAR? ﬁbﬁ‘f"‘“'@' | PR RS Bl e "
Humani zed Agfain mmsmrweédweégﬂﬁﬁ Qﬁ@@y SthepheaviExknire geneosf aanized
d ones am.m%:g@ presa S anlibQly R e hfhstam df@r@ ﬁfafir ia?& fholideB

cell DX81l1 strain el ectropqration. Those cell cl

conpri sedl t BebiRArA gD waﬂga@ﬁ#awr‘rsmmm@aaeamw 462 RTEYBEE e d

b | t cha@re bt tudie bk Bf exdied &H; @ssiohfénitl O
Stl aoted ol nce e e T Lhet ol Laros Lo Lhe ‘“@g*emﬁ’ce*“a‘c‘*‘%o“‘f’og M
T for t netine e e i Sindit b, 16 ool S S ra
L-chain 1 cﬂm}r@mmmsemmﬂtmnfﬁeeNpMWmd cell clones (N=4) and
L-chain 2 co e wer e
St o ned Those: STSEREMRInRaR LBk sl 3F R DR i naf bOREHA Mol

f | asks. 10rhewasuprensred Hadesprided (BPlﬁ‘Ed Bumnﬂar nncnewexg imwinizedi with ecglrtiieandns:

cul ture brofRm¥gl UnBybraélnd Mtils MRk ipRlpare® |dsm§e§%§gﬁdéﬁesz)ﬁ%g5 Rl |r§1’c£ gL

culture te ture; 37C, a ki ng. speed 6
and 7 of cﬁﬁﬁaﬁl na cellg Wsweafgr‘?agﬂlwﬁns RUPIFAR-} a5 antisen P&?eéebbsﬁ%ﬁchthmsr e
measur ed arulbne:owhﬁh @ﬁbdué&ltglﬁtnd]y?' Wirgling @ibodity. mRIAS v@bceuﬁracﬁﬂ ﬂﬁﬁﬂﬁg/ m

L-ch
o the. o ndb R FRPRERRNG o uRRR b BRS eERiarie SR BSe g
in 20 Licha¥ieuse amwiypuanﬁrleblsah@m me@brdmmramsmw mp@ﬁed:by PCR lusine the
(N=5) . The A Qﬁd&’pﬂmél(@C?&AbT@hﬁTﬁG%G@mm@S &% ﬂ havm% .

pl asm d-transforned cel ones was nore than twce" as h|
of L-chai n Mcleqiigy sequprce omplsmemtars ip dnquse Hightoftyia gvasiahle dem@n&me( Fing.

2) . obfamedTbi hganabqu:(}mwl BaSy (Pdmed®sS R@dnl antiksd mgeatchﬁmaria&dy
yield can be e.nhanc )il ]h el ﬁgﬁn ntg a. hos celr heayy chain
and 1ight ERBMAA & ghomoe %g’yt & FAPRYIE SHROTE R }“ﬂ“sf@@téﬁ Pifad ﬁg

1:2, aSZOOppbamdadabletdomam@na)waf sedrelied dsreahdiidentfadvising |Kabzaldatabasee§$es.

[ EXAVPLE 31:1&%3%9%&3&%9&‘ of mithRBRY Z8Sh1/N¥ah3 THE R ath Bl WindaROghYe, Sh D! ©
Expr ession nes
which each framewaork 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 x 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  Itis possible to excise the light chain expression unit with HindIII.

Plasmid INPEP4 (IDEC) digested with BamEl and Xhol and the heavy chain
expression unit were ligated to thereby prepare pINP-GC33-H1. pINP-GC33-HI digested
with HindIll and the light chain expression unit excised with HindlII were ligated. By
these operations, the following two plasmids were prepared: L-chain 1 copy expression

35  plasmid phGC33CAG#1 retaining one copy of light chain expression unit and one copy of

19



CAG pronoters were |igated upstream of humani zed anti-human ]L-6R
anti body 30 heavy chain gene and humani zed anti-human EL- 6R anti body
| i ght chain gene (both disclosed in W92/ 019759), respectively,
Subsequently, nouse p gl obin polyA signals were |igated 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

pBl uescript, i ntegr.ati ng neomycin resi.stanc o) ne and cil ?fr.: a
result, an PeRhicHR e&‘@%ﬁ?%x to BY; Blﬁsnﬂﬁ’a ' g'cg%?r%sc%lv SFPSen Rlgsp of
t he heavy chaiQ330AGH uaEning e apies oflipht chaiblexfilssin unio eotl ongetogy efikagine

copy of the,light chain k- chain 2 copy expression plasmd
conposed ofc%ng%f)sﬁ'gn%’}m}%ﬂéas éda@g‘ @hai n and two copies of the |ight
chain were prepared (Fig. 3). These plasm ds were introduced into CHO

cel | DX1311 ' | T | 1w Gk Wb dG NStabl
conpri sé% twﬂh ags?gﬁ&%{oggﬂg&%lﬁ?%ﬁ@gg]ﬁe?gﬁmo wer e geltaéc% ed

SXPr &
by subsequeBresienfallflonsy the cells in the presence of 400 pg,/nL of
G418. 1. - Ghe€sCh a2 RY pHEXIBEAEN Was Rlrédubdddnth CTEeN DHB1 1 eedin by

cl ones (N=176) and, L-chain 0 XPressio | asm d-transfornmed cell
cl ones (l\lzle,‘@;mﬂ%?n@n-ogﬁﬁ?en@ﬁ.Cfof‘%g"glcg ISBHEY RGO LA mf)rg&?ﬁé:
cul ture in BgemelverdicRttedby diterngithd celleinbespresence of Mdugimidef G§1e The
fol |l ow copditi.ons: cul tur [oth v : VAN ;

t enper a?(gr e® eﬁ%‘fk’%ﬁ gee ﬁﬁhﬁrﬂc&lﬂ%@gﬁlg p?%gﬁr? 8%19382 ngiawgd%t?@ @ﬁ!"t’sﬁ ?f(‘a,
ant i body cogeentplificitionsf theexpiessicoplasmaide brot h were neasured. After

clones were arra y, ' Al e o AAN=f ] eor e
conpared (Fig. 4?“%%2&?21%&%}3?&?%%% bl lirartBfincd Well oA N=AY an 1 0HE:

. c ant1 bo leld of L-ghain 2 co
expressi on §9PAeTesien pi#enbiransred celkelongs 8%7% Feze °P‘ﬁ‘§Ff’L't ﬁfg‘fse 'Pn‘if'-"ff’%i n
1 copy expr&gphed b Hatch dinde tin apS il ARslls. c alhk Sulture was phifanied edeabie e
results, it s confirnmed tha nt i bod i.el.d.ca e )
i nt rodudi ngf°¥\%f‘6g 5oiiops: E'él}"fe E’r ‘ﬁ’@é‘%ﬁ’ﬁ% p ﬁmtéﬁﬁl d Ql} ?g%?‘p 2’% g?ngggﬁlé’s at
a heavy chadultureitgiperania BCy@x shaldrgispeedf 110 rg.  £3n dipphsed and7 ohailtrat i o
Of 1 1S COhulibods ANERAAR nPEAGR IS werl ftashfel A Vondp e "M ArfiBldy Yield
applicable o afl” antibody- produci ng cells. ) .
on day 7 was about 60-260 pg/mL in L-chain 1 copy expression plasmid-transformed cell
clones (N=4).  On the other hand, antibody yield on day 7 was about 420-690 pg/mL in
20  L-chain 2 copy expression plasmid-transformed cell clones (N=5). The antibody yield of
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  generatic 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 Cloﬁes
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 WO092/019759), respectively. Subsequently, mouse P 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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20Al | publications, patents and patent applications cited herein are
I ncorporated herein by reference in their entirety. | NDUSTRI AL
APPLI CABI LI TY The present invention is applicable to anti body
production. 25 SEQUENCE LI STI NG FREE TEXT <SEQ I D NGO 1> SEQ
ID NO 1 shows the sequence of a prinmer having a nucl eoti de sequence
conpl enmentary to nouse heavy chain variabl e domain gene. 30SEQ | D NO
2 shows the sequence of a prinmer having a nucl eotide sequence

conpl ementary to nouse |ight chain variable domain gene. 1 SEQUENCE
LI STI NG <11tbe h@ny ghain cftivpatizediéatisharkL-Raantibedy ge®0and Aneretplyad tieflight

pr epar ng. gk AhPE kD sors BshRB ke Qb A QRBecA RGP B
and two copies of the light chain were prepared (Fig. 3). These plasmids were introduced
into CHO cell DXBI1 strain by electroporation. Those cell clones which comprised the

5  expression plasmid introduced thereinto were selected by subsequently cuituring the cells in
the presence of 400 pg/mL of G418,

L.chain 1 copy expression plasmid-transformed cell clones (N=176) and L-chain 2
copy expression plasmid-transformed cell clones (N=176) were obtained. These clones
were compared by batch culture in 24-well plates. The culture was performed under the

10 following conditions: culture broth volume: 0.7 mL; culfure temperature: 37°C; and shaking
speed: 160 rpm.  On day 12 of culture, antibody concentrations in the culture broth were
measured.  After clones were armanged by antibody yield, the two groups of clones were
compared (Fig. 4). Generally, the antibody yield of L-chain 2 copy expression
plasmid-transformed cells was higher than that of L-chain 1 copy expression

15  plasmid-transformed cells.

From the above results, it was confirmed that antibody vield can be enhanced by
introducing into a host cell the heavy chain and light chain genes at a heavy chain:light chain
gene ratio of 1:2, as opposed to the ratio of 1:1 used in conventiona] processes.

The present invention is applicable to all antibody-producing cells.

20 All publications, patents and patent applications cited herein are incorporated herein

by reference in their entirety.

INDUSTRIAL APPLICABILITY
The present invention is applicable to antibody production.
25
SEQUENCE LISTING FREE TEXT

<SEQID 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 mucleotide sequence

complementary to mouse light chain variable domain gene.
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<160> 2 <170> Patentln version 3.1 <210> 1 <211> 24 <212> DNA <213>
Artificial <220> <223> priner <400> 1 caggggccag tggatagacc gatg24
<210> 2 <211> 23 <212> DNA <213> Artificial <220> <223> primer-

1
SEQUENCE LiSTING
<110> Chugai Seiyaku Kabushiki Kaisha
<120> A method of preparing antibodies
<130> FP-122PCT

<150> JP P2008-103308
<151>  2008-04-11

160> 2
170> Patentin version 3.1

<2100 1

Q1 24

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 1
caggggocapg tggatagace gatg 24

Q16> 2

Q211> 23

<212> DNA

<2i3> Artificial

{2200
{223> vprimer

<400> 2
goloactgga tgeteggang atg 23



<400> 2 gotcactgga tggtgggaag atg23 CLAIM 1. A nethod of
produci ng an 1gGlL anti body or a fragnent thereof, conprising allow ng
a cell to produce the antibody or the fragnent, wherein the cel
contains a |larger nunmber of copies of an exogenous DNA encodi ng the
light chain or a fragnent thereof of the antibody than the nunber of
copies contained in the cell of an exagemous DNA encodi ng the heavy
chain or a fragnent thereof of the anti body. 2. The net hod
according to claim1l1, wherein the cell containing a | arger nunber of
copi es of an lexa@gemies ﬁr\@roaﬂaﬁgianglgtmeaxhtiwhy oz-hzaifmg@rematﬁef@g,nanﬁprising

h f ,of.th i ned h
co | orirings 58 5t $7et SRE alftRgY R AR SR oR aiird U L fopflpt B Gorger
t her eofnupibet hecedsi ddad\expgemmus EINA emdtodingithe hight cheot @ra tragmperit $]i1€|fllg)f(]]f¢he

ot bodyamy PEE R i 0y @SVXM?Q%%@‘%%%%Q?%@%@%E@’ Btk ool e

a fragrh@ﬁ‘{y Qh@é’r@(ﬁﬁ‘@ﬁm@ﬁ@ea‘?ﬁ iobgpantiiedbeen i ntroduced. 3. The
nmet hod according to cIa|m2 wherein the cell is an aninmal cell.
4. The met hog agcgcordin laim erein the cell (s Chinese
hanst er ovarg i iioh actordirig e i oMot Bl ll gortaining ipger gomber of

cl ai s cdpieo oft an ehegenoms DINA a[ﬁo'dbl(gdhe lightactali aes Iﬁ@g@ﬁﬁﬂ thedyf ofltlllE&iﬁuB@d#

b
of ol i the R RLLRE onaingd in ot coll'Ge SEPRATRGRTPIA Pibobfiedly no
consi stChmg oofa feagmient thegeof of 8yst amtibady 1sl:a0@tgﬂ infnwhich la-v@ctan colppdsing one copy

anti - i

it - Q3 T ol S Head i AP HereB0b (oA, R0 or more
ant i - EcERea At ahgi: er&ﬁ@mgné? él/ghéeheamomoﬁygm@mthemaﬂﬁ w@g)dy has been
ant i - Ci@ddapéd body, anti-CD52 anti body, anti-IgE antibody, anti-CDl 1
a anti body, anti-VEG- anti body and anti-VLA4 anti body. 7. A
met hod of manufacturing pharnmaceuticals conprising the antibody or

t he fragnent 31 h&heoidethodepesrdohghy claha 2rehbeih the celi tdianginiroalaell. one of
clainms 1 to 6. 8. A reconbi nant vector conprising one copy of
a DNA encodi ng the heavy chain or a fragnent thereof of an |IgGl

anti body and4t wbhemehwdacemgingdo okim 3Dnhcieinctbe cellyistGlangse dhmstehavany oell.
a fragment thereof of the antibody. 9. Acell into which t he vector
according to_claim8 has been introduced. 22 A cul tured
cel | cont ai nPnglhe methpd ageording thpny 8pF &5 cliimy @%g@bﬁ!&%@ thpantibody is a

encodi eghﬁdmahugdfﬂfy Blivhiiz@l ardibbd ponRthad 4igibegy. of an 1 gGl anti body
t han the nunmber of copies contained in the cell of an exogenous DNA

encodi ng the heavy chain or a fragnent thereof of the antibody.
11. A net hod6of The mhnlnrimgccmrdihg;(ﬁi aamtdriaomfyclainnsalftoa@nmhﬁre1hhhemnt1body is
conpri o) d h a
sai d ooy piie G B9 Boff foRiBE O BRICS Mhl thiBhah Byl Lp8 Rltbooy,

ant i boawﬁmmagf%ﬁnt ody.danth& B3t #rdibedrvanticGRZG avtibedyt radEHib/Hkepritiody,
of the,UMNIOdtibody, anti-CD25 antibody, anti-EGFR antibody, anti-Her2/neu antibody,

anti-RSV antibody, anti-CD33 antibody, anti-CD52 antibody, anti-IgE antibody, anti-CD11a
antibody, anti-VEGF antibody and anti-VL.A4 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.

8. A recombinant vector comprising one copy of a DNA encoding the heavy chain
or a fragment thereof of an IgG1 antibody and two or more copies of a DNA encoding the
light chain or a fragment thercof of the antibody.

9. Acell into which the vector according to claim 8 has been introduced.
22



12. The method according to any one of clains 1 to 7 and 11, wherein
the cell is stably expressing the antibody or the fragnent thereof
13. The cell according to claim9 or 10, which is stably expressing
the anti body or the fragnment thereof

10. A cultured cell containing a larger number of copies of an exogenous DNA
encoding the light chain or a fragment thereof of an IgG1 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.

11. A method of producing an IgG1 antibody or a fragment thereof, comprising
allowing a cell to produce the antibody or the fragment, said cell expressing the light chain or
a fragment thereof of the antibody in higher yield than the heavy chain or a fragment thereof
of the antibody.

12.  The 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

the fragment thereof.
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