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 2 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, Carner 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
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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.

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 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-IgE antibody, anti-CD11a antibody,
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(12) e method according to any one of (1) to (7) and (11) above, wherein the cell is

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] 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}.



(12) The nethod according to any one of (1) to (7) and (11) above,
wherein the cell is stably expressing the anti body or the fragnent
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exogenous DNA encoding the heavy chain or a fragment thereof of the antibody.

In the method of the present invention, a cell which contains 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 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 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/Illa 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
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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



In the nmethod of the present invention, specific exanples of
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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 coli 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 is CHO cell. Further, in order to produce a desired antibody, it is preferred that the cell is



encoding the light chain or a fragnent thereof of an antibody than

t he nunber of copies contained in the cell of an exogenous DNA
encodi ng the heavy chain or a fragnent thereof of the antibody, the
following cells may be given: a cell into which a vector (say, one in
nunber) conprising a DNA encodi ng the heavy chain or a fragnent

t her eof and other 15 vectors (say two or nore in nunber) conprising

i oducedCHO ST Rl dr T PR i ibleshr BEMAE A g BUFREtRe. LRI

DNA encodi figs fid3siblb aawmfelwms of CHO dell gire mhichhietef®éncadifl @ desired pirtibally a
DNA encodi g$ the |i itj chain or. a fragnent thereof and one or nore

ot her vect 8FYed RYBRIE E28BSPring OBT49QS encodi ng the |ight chain
or a fragment thwitleskpdoetseediere nhich tniag e Gised in Gt ndetied|df thepr@ed Onvohiticnh a

{ragnent tHBPOBE RN SREETH “HruerPeenB Tl pon- GoIFTe st it

chai n or aatfipldgariantin H}Mle(@fg I:]Mslosl)enﬁm, HIB100 aeicXL 1 -Bluef atdaselectivieanake el |

into vvhlchaveto 0 en eay
char nor - ofof FASTATE Er BRI By e aRineg e SR BF FeeR B B lE R
the |ight whlaldru@rsueh fas agnp&dhn,ttlalmtg@ihe hkmatngem or thiocephendcol P 5\8pedifione
copy of a DNA di e chain .or, a nt r eof WO
or nore co‘i“’)xlmerl ?e‘{ "E’ﬁ“cd%d?\rﬁg H(zt If?‘gﬁqtto’c%?%’w& g ﬁ?ﬁ?ﬂ%ﬁ%’n‘?ﬁ%ﬁ’

t her eol0 ar @luesetmpt amtpGR-Striphs tFuuher, whientsilmdmingapd esision of RN dadk iotended,

separ at e V;g@%ﬁr :i?)bgﬁégf gﬁ“? a%@ﬁaevi 6 LAY a1 &G eﬂ&dHPﬁd‘flt’f‘dﬁB Qq'xe”QmSélgit@dS’

t he order t n of vec OI’SIS not particularly Timted.

Such vect ovestonsay When thetvedditis ostd Senthe purpdsy 06 prodiaing thaargibodyt of tBOfTazent
|1 wh

ce 'Cgiplre?ltl S al fadhfdfit Fh%u%éf %ﬂe{%ﬂme'c{al&m;r? ggﬁéﬁ%‘%g E!;e?.ﬂ a?lhen theb

ant i body I nter est IS no arl
used; e.g. antlhObeuqxfathwmsmt omentzcsm Ho e exmemﬂ iwd] |cok,pit asnpreﬁeerledi thnt the

yeast, 1r pP‘%W(’ ﬁasqs+ | abSUACHR aﬁecﬁ%%mré 't&%m@qtn#,nﬁaau@m {é Ui

subtilis. erabl e exanpl es inct such

ani mal cellf%'thﬁgloﬁ-l@’}@élﬂle hoggs da| ¢oii grFl as IMI109 Bl SenBIBIE] [or BREBlue,
cell, Helg E%}éferﬁﬂ%aVﬁ‘lE Aﬁ&hbn vdeRIP RS rbﬂﬂot@:r@ﬁlﬁf SbIEs éﬁ_’dlélt 9?%598111 e

Further in or der to produce_a desired antib Y it is

the cell i colicggp lash prometer (W o h]eNlai“I'é’e(IW'ﬂ)éﬁ i 44546 tEﬁﬁE@ 1 41992) 6,

i ntroduct i 2 0krA, minroﬁﬂtegm&er &qr %H@{l@g&)lﬂm ﬁ)4[l@§433') Bt ?7fp£bmoter
ene éncod In? desired

culture a COS cel into

St 1 oty HSRSBE SRS UL Ry TR 1 laNgh o or AN, (SRSl 1
P i QM‘”@““SW?‘SF;W“’ B B s S e ot s
has on thd’(wférﬁgg%gg B'éfr‘@@‘p%%ﬂl% %kﬁﬁ@‘ye‘&{aﬁﬁn in Ecoli (e.g., JMLO9,
DH|5a, H:3|101 and TxbgecBirU@)y odihgriseel Gdial YequdrBs Kjg[bﬁlyf) fidd feaﬂ&ﬁcforpr rp@do the
coli cells.(e.qg., dr resi sf ance, genes .capa

P nst or maiane! Shnence fprenid et SR e Setuies 1) & Bt ol W Bacternt
or : c Ih | 281 ?WE??DI i16%) H%?Q) e bk ised Uvgvea el agisboatly ésggigcprciigcedgh t}ﬂep;enpmim off £
no imte r, uescr i an
BCR Sor | ptedl PO AR vesE i il Bl Y B2 Pt By LAl et

i nt ended, rpe(ﬂEjﬂkalgctrpﬁerEﬁ;Tetc pT7 and the |like are also enunerated in

addltlontothe t or V\henth ect of i S d for the
pur pose of produ0| ng hefgen]?’lsﬁ]gg? 0 b ﬂ}?eveﬁtroregve 14 \?ben Sle%rlln g’re pyesent
fragnent tiventxof inehape, s iacn netelirhivsdstog menzal-tiertvad avcpry:ssmeﬁemors Wehrast he

"o pr o BERNAR (ARG, PERXT B0l A BT S0 misRo0 P

f eat ure t anédNBERY 3pdenfIDEG;iiamacti eeliderivedi dxprefsiomt veetorsosueh awﬁac}td—BAC

o of er r eq PRI R ST ¥ (PG BRELal Hagite Peffeived apsion
ef fici ent veotprsaschi asrpM}lhl &nd pMIN2;, angnal) virud-detidedpexpresti@r veehits giciehs pHISY,

pMV 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,
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of interest is maintained on chromosomes at higher efficiency. Therefore, it is possible to

retain 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 cell is used.  Briefly, a vector comprising a

35 DHFR gene complementing the deficiency (e.g., pCHOI) is introduced into the cell,
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- 30 be used as the host. Specific exanples of animal cells include,
but are not limted to, mammal cells such as CHO (J. Exp. Med. (1995)
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35 In addition to the above-listed compeonents, trace metal elements, surfactants,
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osnotic re chl oride ota | ori de, ,and
pot assi um kc’%}ﬂ? fide, 8?""‘?0%%3?3‘%9“ r?i%e 3{? Eyodﬁocglgﬂa%é@ i R5 as
i ron EDTA, anﬂemoa:btc; atid,apreferablgr igtins faliel aoid| lipaqlc ﬁ@d rm:mnmhlamdl aﬂade fealcinou s

sul fate, fﬁh{d}ﬁ,ﬁ#}g@ﬁ&&g I‘?Hx%cﬂlgrﬁcfe @ ta{n&%ﬁgnd%h?@%@gl, vitan CIE]BEO

chloride, 1ron erric ci ers,
sodi um hy casensin acidirlipisifaters, soeh asichone hltlmcleddxohmamm linoleic acid, oleic acnd

hydr ogen- pRgspbRk&or, eRrbly, %B&lm%ﬁrld e‘ﬁ@ r s, SR aygﬁucose lactose,

di hydr ogen-carbonat é St Iste
t here may hannagod fruckse mf@rably,egheqt?eqatogmot%@aulatgrx ophars sgdnumaqf@nde

manganese pg)wséuﬂa Shlofid &d%#}aggﬂ nit 4R %}aiél s%ﬁh{lebacgllﬁvrldé"lr%hgtl)ur@g,:csgélg gsl ‘

tin chlori magnesi um chl or i um s | Cat
copper  suliFoaRDTA; ferric CIHEte:stW‘HtCBIOH% e riicaghride. farensiselfte ; fergmmfa@t anst s,

such as Tvwegjg nﬁﬁteaﬁ@fe%bl&r fEHic%hFo@ige ugﬁ WT'A, aff R QUthte; §Hﬁ§H Bwifers, such

reconbi nant insulin, reconbi nant - r econbi nant reconi nant

FGF, & orsispiwm ﬂb@en-cw@e@ﬂ%f:ﬂawp cw@d%sod@{mwﬁﬂ@mmph@spmw
sodi um Se|MOPS reférgBly, @@m@maﬁ]y@j—o cAltgrbBAttd €sci ne hydrochl ori de,

preferably, um se anol am ne h chloride, re onbi nant
| GF-1 and putre Bedhs %M&h%ﬂf PRERPOnENtS, tm%ébgmé d teage feggl, clergnts,
deoxyadenagéha, copllﬁewmet m@lngaﬁese ey ﬁﬁ@&ﬂﬁtenﬁw rﬁ:ﬁ@ﬂ%ﬁlfﬂ@ nick¥t dhibriae
guanosi ne and, ur.i di ne. er rded examiﬂ? t he above ITE?I um
ant i bi ot i ¢&@ Dipzide, a@ag@tese%tc And sadim: sybsilipates P&ffra@g.faﬁs’%ﬁw ate, zinc
gent arisci rsulfne aﬂﬂ'l-rnagﬁbsﬁ;l&t SlfatesS mﬁact&ﬁs Bhﬂﬂﬂ] T\Eﬁd Md lPﬂhr@xﬂtﬂFG& :Neewth
The pH of tﬁ mdiffers w I(#g ltu E.
suitabl e r§ &‘8“1 %‘C BHEPAYIRANh s ‘“8‘""?‘25“"}“%‘ 51 f%f"?’ ingnty
35Al t er natAGERetegomté tBIDGE, abdoynbimura TG, ethmdlanmneh}ﬁaﬁhlanda;)sodam feidnite el |
may al so b used, Faqr ( Modi fi ed FEagl e.
Ve uny . By £ A8 R Frar Rl cobeaBRE Sodyr delebls el i
Nutri ent Nydrochiaride; 2)mbikiRVAG64Gnd MhiBsneSkdrdchlofide)and nodesiies, Gidh-aSF
(Sl g ich JRH Bi osci ences), CHO i t.rogen),
0 Eeiieno s, (it SRED B RRE T ol Rietioen i e
enumer at edn piEferedreximpiesrad yheheboee medinmg dntibiotioyadéhiam 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 7.0t0 7.4.

35 Alternatively, commercially available culture media for animal cell may also be
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When the host cell is a CHO cell, the cell nmay be cultured by nethods
known to those skilled in the art. For exanple, the CHO cell may be
cul tured under an atnosphere with a CO2 concentration of 0 to 40%
preferably 2 to 10% at 30 to 39C, preferably about 1037C. The
appropriate period of culture of the cell for producing a desired
reconmbi nant anti body or a fragnment thereof is usually fromone day to

t hree nont f } : . L ANS - _ .
pr ef er abl y'g?’?'o%og r?ggﬂﬁ%w?jg&%@e@%%ﬁ%% %ﬁqlﬁé@?%%gﬂg’erﬂfgrﬁm 1%Jsli'lng
various cuMinture @ulliccrs’s Madifiadi Bagle ddgdiung uNuttient, Miyueel 5-2)aREMI1644,

f er ment or . { F-TAN- TRt N oo 7 .Ge,
a culture ¢¥§§<gﬁgg¥aﬁ%+%§)é@§l§ﬁ§}§g&ggh gjg!;lﬁﬁr?’eéqu%g‘ﬁ}({igmﬂgm cu sﬁﬁ%"%&g’
devi ce, a @PEHWR allnviogenyd8 GHG-Vlwing Sviewdic) andf FIyAGF pegme-yydsich)
cul t ur e; deyi ow fiber type culture device, a roller bottle
type cu tu'}é%f%ee\r}?rgg%gnd a packed bed type cul ture device.

Culture nmay be pérmsdinsdnanbeanyumdieamediiteh as batch cul ture,

fed-batch cul t ungpendfe RQPEINYQUSICE Fl{uz %%ewﬁag; flae chih &t byPIha}‘l@crsa@b@n i

fed-batch culture or continuous culture, an ed-batch culture is

mor e pr ef ethess|skilled in the art. AFor exgaples the CHO ¢ W3shecsritured undsr ga gnasphere
anti bodi es,@f o COFETRGhEdNGT0R8 400 PpRRkEHI208 1855 SITFio 6] PrefitabnhuTRt
or a plant may bé given. A gene of intefest is introduced into the
ani mal 1or Pant. Then, the animal or plant is allowed to produce a 25
pol ypeptide of iyh:@p8priatdpekib® obQltVire dfOhd QNS FrducHIE AV @REVed Yecdnibant
pol ypeptide. The term™haost" used_in the Bresent |nvent|§n in§l udes
such ani mednsibesly opp Aagraent thereof is ugyally, fram o fayep three menthsePrgieeagly from one

product i 0ngzg Y@ MondisCand iird Fefefibly FoRithnd dRETERE mBlithan i nsect.

Exanpl es of "mamal s whi ﬁ’Fh gggl b‘? yused .in tpe Hrese t |_nvF%ﬁ"| 0@5 &

i ncl ude, but ar &UHBE TR PF PEETIEY UgRgiarios; qyiture devaees IrapiaRl ool FUiBsG:i e
(Vi Ck: 143 mgle,%ﬁﬂdﬁwlﬂq%@ ik ehleeh dekeosh A iypatilanrsdevitd 3Xulurdlask a
mammal is to

used, a tran ni ¢ ani mal .may be enpl oyed. .
NBt hods of VP SRS A PIREF RIS TH GHANTS Oy & FESTRCaIen PP sl devics 2
t ransgeni clliidizadeded reye ftuebdesice) edhdlewofitdi nge teolturh devied, hadllatdntlei ted
in Proc. Natl. Acad. Sci. A 77: 7380-,7384 (1980). Specifically, a
gene of int rggpmzesaqdﬁtqaglgg?g%typ%u 9ot ent cell's of a 35mamal .
These cel | s ar e Galthirewssy te pedi@ned bp anynhethodnaiicly aschatdhsultur dekbatch culture,
i ndiviguals j.n which Lntr S n.| gﬂ N
somat i gdj ce‘iol'dénug%cug%fené rt(.:t g‘f ﬂ§e' a?ge?egae ee’g?g%bi?%o% %eorrd;e}étﬁﬁ? ‘g.sf’l © afY
i ndi vi dual fed-ba&thusituteliemone prefaabie. ¢ ani mal of i nterest can be prepared.

As totipotent cells, i I C e k€ koS ts thereof
i ntroduced, not %osn ‘*551?%?’& I |Ozgycf?egg’g§?alﬁgddgakl é/n%g%%érsygltsq%%@e%_f S“toereo.,
cul tured cmblustigusystes BBgca! animalvomy plant maydicepizsn. ety sens of interest is
ment i oned. juroduced 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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For exanple, a gene of interest (in the present invention, a DNA
encodi ng the heavy chain or a fragnent thereof of an anti body and a
DNA encoding the light chain or a fragnent thereof of the antibody)
may be prepared as a fusion gene, by fusing it with a gene encoding a
pol ypepti de, such as goat 13 casein, specifically produced into mlKk.
DNA 10 fragrrents conprising this fusion gene are injected into goat
enbryos, re then trans d.into | e, goat s

pol ypept i d& t}m% HFed &St haelbﬁer& ggraﬁeggg?]for?aﬂggﬂgla%gera-hcegmrpﬁgwedoﬁorg

f ragnent tkimrrenﬂt)-.ntaadmﬂmlg e Ghwse tledtrinsgenicnanikal fdabeestdcahybet frepared. As

transgenic orn fromthe goats ceived .t d|f|
erioryos) ol RseRn oA s ofifBish it 6T A Refe L ﬁxéerﬁ%ﬂm

m | k cont akealyngmbriyes pot yipepuitdted pelbdsck disbyS tcip Haviag sgtipatergpahsy, be
15appropri tegﬁotﬁ (i[rmnes may be adm nistered to them (Ebert et al,

Bi o/ Technol ogy ? 994) 12, 699-702). Al ternatively, insects
such as si | kwor nfaresgarbgle, us gahe of ifeneg (Bnthe giasent anveotionpe(PNA enafding the

t t i
eSSt ORGPl SRl o R DAL ISR e £
or a fragntregmenhthereof of die azl_tibctdh)arnanlna fvepeigey ab m fimsion gehq, by ﬁnsxbguuhth\ai geuns
Ty be & ocobfin ARl W URTR: § 3l fRRKREBUIAR b il CERGY
Nat ur e 1@ 198egmentsscontpgising ghiy ﬁJSlon gene arg lrmcmdanto gt ewbtyes, ustsch tambthaco

may be usegans%(}ﬁ,ggh LAPAGER ditsUSPRL pcﬁ*ygggﬁﬁ o?'?ﬁ%}gét’tﬂl tﬂﬁgpe'ﬁé{?‘?ﬂkhtﬁﬁ] 28

i nt er est (|n present 1nvention encodil ng t eav

or a fragnemibodyasadegmert thereoBicen beodspverndifrom DIk peoducedi bnfghettrﬁesgemg lgoats
chain or amhrAIRRE b AEHANE ﬁ&&&%@d&g%mm BP R SALHAE |RbAA

plant EXDYESSIOH vecCtor, suc I nt nto a
bact er i um todursensade agewn af mdk quazm@gﬁhz eelgpaptdsprodusechby thpfransienic gaalsum

is usegst oaﬁpf%ﬂﬁfeﬁsﬁmﬁestrﬁ RASCAmiARbd tozns&eaﬂ@ét B af OibARGNbRERAYY) 12Nd

t he pol yp e of interest (in the pr i nvention, the antiBbody
or a fragngﬁ'?r ereof) is 30recovered fromits |l eaves (Julian et al,

Eur. J. | mune] . Aehdfidely, Affsectt Shchl 38)silkworm may THE ulides D loeAd ¥RBHIE
cont ai ning a larger nunber of copiées of

o exgen R PERIGE HfCBEN ™ 18 TGN cariih 3JPNA Trodiioi hemer o s an
anti body t ehftBerBof1ob &1 a:ﬂBod%QBﬂ 8 DNXOHERinpafle light ERAh &%'ﬂagﬂ@nt@ﬁbreof of
exogengus % di e hgavg} chain cgs a fraa r} reof of the
ant | bo@@’. R EE BtTtegerto bl Riauay Hsaioh o Janss prals, apch he

]Lor esent i npcﬂzﬁkpt]{de obindatéstiafiy de Félef)\hﬁeﬂ foim the tb:ﬂf.gcﬂtii@ oﬁthg aﬂﬁvbdaﬂdysmm%etd

ragnment t €0 n owing a cell to produce the antibody

or the fra né[ (L%gg?{cseﬁz %ﬁgr essing the light chain or a fragnent

t hereof of the dﬁhlphmﬂ}s torbehiseh etbagebahay tiehased.t Whdreabsecs iausedos gane
excpr osei net oM 3 v ete s R NERRR E PR ol o e

hi gher2Yyi edrch frdganrent therebfeafian anhibody and aaDEAfma:gln‘grﬁ]e tiglarchaifi opfa fragment

anti body, g cell t%tl&%%& gqu%ﬂem oha epI iW? @%ﬁ%sgﬁage&?}rﬂg{ ?sppgigaré;sg 8f

copi es of an exogenous enco N or
t her eof ofwhitle mnﬁm@mdy IMManbacheumusmbras aﬁfgmbagiewz condfaiianed Thent this

cel | O ana5auene s DI RGRH"BoldE BARVKeE NS MoBiond LERMIENA he

t her eof of e ant a ce cri
cul turi ng pehwpeptide ext putersstl(ngtlﬂmesmtgmenmlthe attibedyf emg rfngmeltt Hberarﬁ)‘ isof

an ant4qjo h I f ragnment

t her eo%‘obm%ﬂ# é;ﬁ&?gt%cfxﬁeﬁkﬂhénoet Ejd?gf E)I}gm{agaaﬁx?&g?{i ngé% I to produce
t he anti body or The Pwsaglnﬁwcntmh@lseofovmsaa culturadrasll igenthining adagerufumbercof
condi tions coffes offan qugce%ﬁska @pc%ﬁﬁg 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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The anti body produced by the production nmethod of the present

i nvention includes not only nonocl onal antibodies derived from

ani mal s such as human, nouse, rat, hanster, 15 rabbit and nonkey, but
also artificially nodified gene reconbi nant anti bodi es such as
chimeric anti bodi es, humani zed anti bodi es and bi specific anti bodi es.
The class of the antibody is not particularly limted. The

'na mymgggl ggﬁ%% af 2R hRRet %gfsﬁbﬁa @Bmgqycen%o auoe@ﬁet én‘ﬁb'éc@rdrlfhé ﬁ‘cgrrfeﬁfjﬁ/lalgpd

the like. Wleﬂxpleﬁﬁ@lgath@ hght)agamgr a frpgmentaberee a>£ ﬂ@ apt%@ﬁim@gher yild thmg@ or
IgMis 20 RE: %@t?a?rpcr%ﬁ'agﬂ@ﬁtrﬂﬁeé eof bitfe %’H‘Bé:ﬁpd)ﬂs%eﬁa 139,50%%511 exdpfReGRY ihen

i ncl udes n odl es | so anti b %@ rrents such
as Fv, Fabhglﬁ(chasl) 2r adagment thereof offgreantihedsvia djgher weldd Qaﬁlé chait pHA

of the pr gics ﬁﬁ%ﬁ I%eﬁafm Y gea éfeﬁlﬁ]fapse mEﬁtﬁ%@djwﬁJHl a@fasreuqarg%eﬁyéref

such as” po ene glyco used . as fred antib

Such a nodpﬁnw@@fam@xos@@ysm%@ the lighy chpjn vt|t§er¢ﬁ§efﬂlynamj)°éhe
25resul t angqa&‘ﬂfe' lﬁ%& oﬂ\é%ﬁlb%%tahﬁa i Laemachnfexsgénbwbm\ésc@hfgaﬁéiueabﬁen

established in the art he above-descri bed an bod

present i nekait poA fmyleﬂiethﬁfﬁ‘éfp%t?@ﬁ aHybadit Wl anesll) isjas tﬂ §e
skilled ' Nedifd@in ﬁ)&" expressing t%i@%h@iﬂ%}aﬁagm&mmm&dmwﬁgd thfghéiqmi&

o) ow. 1By | Beh e hemrcin elis AN & EeATORRH BRI ErITORTI? o

antigen is 1‘6%@& tl?esanﬂb&?'&:ﬁh frhghenbthasi JEhe culltOfel nfidReh 4 cLIFe BdndRiohddie Of
cells in accordance h conventi onal procedures. The resulting

i mrunocyt i 3s dep@ibedi@iove-used to known parent cells using conventional
procedures for Ceilelanfibtsly @rodudedibl qwqﬁodwmaham dFkheqiresem Moehtivhdhcludes

ti bod du | | hybri do th t I
Bt ocedu ¢aToTBAEERE RO o BT DG AT B AEEoPh HG E.
}‘V] olr tex asp! abbit hsd &meéymdt alfo Mtiﬂsihgy mogtﬁealgzge( Kabibinant Ea’&nbtmlts such as
stein, C. ' 3- 46).. n
i munogeni gf”ﬂ’ﬁr‘co?n i%ﬂ@iesaq‘f‘%ﬁ'é’ﬁed é’égm%%s T@\Aﬁmﬂeﬁ'}gc aaﬂwoggﬁ' tihf gass (_)f the
conj ugat edamlbbdyt gnnotrpmmrﬂgwlﬂ:xmltfmc Thevinemubdgotubn glass af ﬁlam:ntiyodyelfmoe
use in inmunj.z n.. ur r..antihbo
hybr i dormeP Gy Tteg: e IR Ipich b aseE 2 TREE o efaf Dy 1T
i nto host sIg\cD of Inimrlﬂ-iny Pheaithe opebalyrie cobbiussings apharbadites!, fgGoodgMds
ith ~ar |
Bor r ebalok PEris Nl Ao e RE B e Nevoelfigel S oy curol
Publ i shed an'ubbdhes bunajsmt1b@dygiagmrm§/suMWleiahl\F(@bJB@tcSHERs LTD, 1990).
Speci fical ly, cDNb fubéd} epd&?d; o ! cpoﬁ M&éﬁﬁlﬂﬂveﬁﬁox@ﬁaf@%'fﬂ}%}’

of interest is synt esl usi ng reverse

transcri pt higked tOrvedous rmpules Sedhi %qiqlmyvnﬁﬁbﬁﬁldpgﬁ)tﬂﬁéu%ﬂdt asompdified 10
i nterest gmfggg}f( (l’?-agh t&;i%ah(ﬁohﬁ GaiyCte BrafedM GRHALI InddiFing the

const ant donal e antibody and integrated into an

expr es2$ onrepaientntiedy. r Methpdsdprysuch medifrgagiorthve tlready hepmesiablishsd Hytheart.

domai n nay be i nROuANEdedilcd ANbEKNPHERR HraseHe Grivertion ahkyy ibB Oprépaeed
encodi ng the antibody C eclomau n, &P§' DNA cgﬁst ruct is i n)%/eggpatljﬁe?"gle %o

an expr essF@WOM%IWO%tch%FS@M‘M@Ws expressed under the control

of expression reﬂﬁh&ldﬂﬁlyanh&myfﬁ?&iucﬁ%ﬁybnd&aﬁhas Ry eﬂbﬂaﬁﬁed béb[caﬂiy by QsiBg er
Host cells are then transfor meq) W tli“ S ressi on veci f or
ant i body e%@p@ﬂues 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 conventiona! 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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In the present invention, it is possible to use gene reconbi nant

anti bodies (e.g., chinmeric antibodi es, humani zed anti bodi es) that are
artificially nodified typically for the purpose of reducing

het er ol ogous antigenicity agai nst human These nodi fied anti bodi es 20
may be prepared by known nethods. A chineric antibody is conposed of
vari abl e domai ns of heavy and light chains froma non-human marrmal ian
(e.q. nti body and nst ant do ns of heav nd |i Chal ns
froma huné‘ﬁ} 'éﬁ'? ITBBERPEeHE Y, rﬁ? cANUSENUERS 3 0%, the gntigen ??@H‘g with
ligating Disfsurepeichagonoksk (o8] Albhosly) beafrmbhmﬁlmm to DNAs

encodi ng human bod nstant d rat| n resul t ant
DNA construct 2 Uﬁb %Eﬁlbgq%&eé‘gss?%ﬁﬂ\%if%?i hyﬁﬂﬁ) FBH’HW@ apprapriate
vector i nteecrd)Qad thear transierréid thio ﬂlb@dw:'themby obtain geneH@ﬁiMBuiaﬁﬂ antlbodles
anti bodjes_are cal |l ed resh n ant an

Gttt RBEE TR AR rSo P ooy BHo RN B GG t SoREp Pk pice W

anti body fLartka TIHPRAPBEATICTaMONOCEONALAANTIBOPIES)t Putlisied in the United
conpl ementari ty- det al! i u ant,i b (%?F al. .gene
r econbi nat ﬁ’gﬁa%&gﬁxnﬁ%&[@@?‘%ﬂ gﬁ@gﬁ@‘*ﬁ%s ?Lﬁ@mqgg% a&g??&%]y\’/\ﬁ. ob the
Speci fi cal Yayiable d3MaiDNA d@qai@nofeaxdmibgdgedf frderest lisowynthesjzddi fiom dfybtidvena
CDRsofagRN ant | . fLame regl g n
anti body iS sanﬁsﬁgéﬁvgrgggg%&w%ggf r(%nr?? %% 4 o@rr% g%?{f?ff‘f‘%ou 8183’%55@%85 ed
to hav¥) seigterestis olgaiped, thepNyisdigstd reDMActévdmgalie dohgang domain (€ domain)

| t ant .
ool ant Y Lindd 38 BB SRRSO AR BR o,
by transf oherantibody iVhtlemain hwt bef mtegatetdi intochn %repmmﬁmrtqrmarrymgehe DNA

publ | cat | ceiuite () iRl oy, heONANIARR el 0% PRy
t hr ough t hsctoDRsthat the TN A dcexpressed uadst the gonteoh afbexprebrion rematory regions, .g.,
conpl epgent ar nﬁéﬁcgeﬁr%rﬂ?brﬂbt&g%?t%]%%e Heh 'iﬂn%ﬁ)rﬁﬁcp{vm? kil ressno%veé:tor for

antigen-binding s necessary, reshaped mani zed "ant | I es may
have sone @Hb%ewpséloéhanges in the framework regions of the variable

regions so that if b preeOARNGSE RN 3 ngs}ﬁéjﬁJt 5 @eﬁh‘ fégorﬁlﬁﬂdn%ﬁ:bfo%%%gs

appropriate, antigen- B ndi ng. site , Cancer

53, 851- 85@)!116“0 aﬂf-lbodleﬁzr%@@aﬁ%émﬁeﬁhe%]ﬂaéuafﬁ %ﬁ%%m%ﬁﬁdn ypigallysfor the

al so knoWnyrjosd ofeé@itghetehdiogals bBRBGS YdeSifist Hufia® © Mhede r%@diﬁéd’an‘ﬁb&cﬁé%
wth a deS| rege ant i g@g}yor a cel| expréssing the desired anti and

the sefsi tM&e t owg methersn  Aygericoatiiadin snprmossd e l\w le

(e.g., U2GRmaik of Aeayi ahdl ughtd:ﬂaihsr 86n fammrhuﬁn@ﬁ hﬁﬁﬂiﬁhé’rﬁ(‘é‘gﬁgn&lsé)ddnﬂgody

activity to,the antjgen eJa se PaIe i cati o
01-59878) . CPBSYt%t‘*{O%é eﬁ‘fyag%fggﬁ‘? tchas feg ﬁa "i‘?g ?ﬁ'go@nt Ghigmeric

repertori ragtilsidied viap be ammnéamjm g@l@%GBN APahcbding MHLES hﬂ%ddywdriablaﬂmﬂﬂhi @en
to obt ai n %SI r Muman nt.i b&é}/ ee. |l nternati ﬂnal ation
Nos. 28GRI A A, %%véw §RIHHH 96,
and V\QSQ GIIﬁBB@presh&t Yoot aﬁ(bﬂrarx@ﬁ)hﬂmgl the geatortntora host for arﬁibb&‘l;t)piyddwon
panning with a man_ant |. | ibrar re al.so kno For

P hages bindi ng. FITRRsE BRI ate dloAled Hothafhy Homsh Gibodks g hiRa By
vari abl e rgedflingthe afnplententaaty-determinmg yegioms §CIDRS) of mfmnnhocazrﬁdnbmnbn human
fragment o ikl BBARS S Ul BEGEmR o BOBH A RBICAY LR aodPbay

anal yzi ng he selec
det er mi ne Gdnera[gﬁne eequiBmtios teelmuqml:s fog pteparingahéna ok @lso kgpwms Spécificaldy, a

human iRoRYee eﬁ'c% 5'& &#’ngd E({l%“(sﬂtllg%%n oﬁﬁgeC]SIt{'se mousg dan?gt%{ﬁ/n{%eﬁlec’f

t he scv ragne antigen are d&t & WPhe
possi bl e tfmnmweqkaregloatn (@mfpar ihaten exiirody 95 epnthesized by cBOR rfren rngvera‘ie

el | knowd Eoce B Bhed QAR ot Bt R e op 65 il 035
WD 93/ 11236pitat0D08Y isdigA@d t\® DEAGhdRhgethe hmmambts@saonsﬁhtedmmﬂsmdy

integrated into an expression vector, followed by transformation into a host for antibody

35 production (see European Patent Publication No. EP 239400 and Intemational Patent
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30 (Antibodies: A Laboratory Manual. Ed Harl ow and David Lane, Cold
Spring Harbor Laborator) 1988) but are not limted to those |isted
above. The concentration of the thus obtained anti body nay be
determ ned by neasuri ng absorbance or by enzyne-linked i nmunosorbent
assay (ELI SA). As colums to be used in affinity

chromat ogr aphy, protein A colum and protein G 35 colum may be

t d. d
et nes AR} 87 FRAIGHR" R PSS RRS Ao BrERDRs
affinity cie cdettalyimapith 4 mahuedahatfthe complepiertarity-deteminihg reg@ons form an

chr omat Ogrﬁ%g‘la'émt%%%{#a? OPIARLE T ?p%tcgsgirg,p@%a%%eﬁ%ﬂaﬂz&{ Qﬁtibgﬁ’iﬁs may have

reversed-p ography, an chromat ogra
(Strat egi eomtamimr edidichanBes inf thczittamQWOMgIOEs chthe vetiablg regionpso that the

Labor at OrY,
Har bor Labcgrgg %‘r%ﬁt gg%hlﬂlggé%&krﬁ@sn?n c%?'roﬁgt ogrn%%%%dm%a% @al%pfd &
per f or med a1nCzrh€Kear(ﬂﬁ9c3i§53 ByuP¥).chr omat ogr aphy such as HPLC or FPLC.

It is also possm&c@fg&% L {iﬁ“ﬁ. mmfoﬁfé agame@cnéwemsﬁn@ré human

appropriate pol ypep ¥ ng e [%e ore or after It

purified, lymphqqmew serditized idewia with a ewd.amlgﬁator arrelh expressing ihedesised

pepti de p%hge%] t?££h§g%@w§ g&ggaﬂl&%&awm&n'mlmeceﬁm@s URse)
sin ysy tl

chynotryp endope rotel n kinase, glucosidasé

When tWe davieldoesiod human a@h@dﬁhwn& wding petiyty odhe ayigeHeeedaraness Paterit e

present i rp(gj ahQrpNBa@l $3h)0| REHrRAlel R Gl thaMideMic ARRIal Ha%rﬁllg‘ihea&ltlre repertorire
phar maceutlca S, IS possible to prepare pharnmaceuticals by, m xing

and f or mul afthumgn tamboéb ESnse Py e IMuRIZeh Withnap antigen 49 Phtaincdesiet Bpnan

carriers ohgsidic §de\Iﬁ&§manona1 Pubhéﬁﬁ&sﬁoph@@@ﬁ%'ﬂ QR by/omsew(ﬁbci/@zsoz
carriers or addltlv har maceutical |y

accept abl eVOr %ﬁ@s:sWQ/@ﬁ{:”éO%cém é*é‘én%r';%gﬁ%)w WF}'&%%?FO‘Pbtmmng 2 human
pol %vurslyl Fh%ﬁﬁlﬁc{akﬂb ?&ﬁungc\aqimpgoﬂuaﬂ mxbmhmw are SRE kalWn. F?r exam%nle phages
car boxyl me cel I'ul pse 0|um a i um al.gi nat e
o tdtosdo s fien B AP G erh e Saisbiafesiots o # hiinarngtibody
met hyl ce: | gl ﬁxgﬁychﬁh mﬁulsaey Iftapraers (sxmtdaqﬁagmfa&s i cplggeiisglay mleﬂwd
agar, po co [ o cer co
T ol PO A ERE Y ones olthSieleERl Briges g colefein R DR A Efnges
al bum nbl( Hodin fglﬂid I\thhlﬂé reg®ay dfitheumah am'ttbog;gbmdmg m%qﬂnageﬁac@mtdtheaIDNy\
accept abl e surfac C addi.ti ves

al ong r isﬁq%“‘éeﬁi“% %F ‘é@ ?{‘iﬁ ‘;'Bﬁ metarqhgeff%lgqa%l S? ed possn%ge to
subst ancesprq;eneindb priate éxbleswbnsaager cfompm;mg thb mmppttquenmmdtqbtam a lpfmanhe

t t
b “adai ¢ | e Trgpe ?‘?‘Rﬁ# afp e TR L pE AE G R WG WGP
the pol ypejafaoael, SO 631@623 é&@@ﬂ/lilﬁﬁewtl ‘Bﬁlf»\l%z M%/&h@&wi%@a%ﬂ%&& for
i njecti th f ' '
o ection. e Lk, B YRR 6 TRNaRS) BSOS R0 SRR
by addi5t i dromogeneite §smlaupm @md plﬁnﬁa;ntlc@oofa!hswphqdmmrmﬁwammt thgreafany b§uch
as Tween8 Yfgr‘ggﬁglﬁptsgﬂ%ﬁﬁdrfﬁcatfaﬁ AUNRR S84 Yo %rhfb'ﬁﬂOﬂ&l ﬁt&l@ﬁgﬂﬁg' VB

t he pol ypep gfr esent 1 nvention to give a

dosage f oremmpiat theaantib dmsobev@dlafeérandew%@.lmtapnfﬁprﬁ@ﬂsbﬁélema ands
exci pi ent s, ‘Brnf.{ M:%Prla {1)3} &iﬂlmrg‘éﬂéﬁ aAfR Unfonitigrap Y HitfersS Ui Btion,

manni t ol an
saltmg out, d1a]ys:s 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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The effective dose of the antibody or a fragnent thereof is
appropriately selected 35 depending on the type of the antibody or a
fragnment thereof, the type of a disease to be treated or prevented,
the age of the patient, the severity of the disease, etc. For
exanpl e, when the antibody is anti-glypican-3 anti body and used as an
anticancer agent, the effective dose of the antibody is selected

within the_r to 1000 ny/ kg body wei ght per

admi ni stra§?pg‘ﬂ% j%éﬂ‘ﬁw@1 y, a dose of 0.01 to 100, 000 ngy/ body may
be sel ect ed. 5Hc(\2lfef Mﬁitogrﬁﬂlﬁgdﬂ&ﬁtliaﬁ aﬂ?htyldhfdrﬁa@;%;]dpﬁy iftRle, fog‘éﬂslniple ion
Adm ni strati on of .the antibo a nt er e ei
A SR T AN DT o XN
Spteci fical blyomamgrqﬂ@t i andl z(dsmfpt_nmmomtogtrqﬂ@l(Sad@e%l fof Padtéi® IPuhﬁcatlon and
1 et + Doy Capsebde o A haRrmabl G oak B 3 Dot R Veisha gy Cold Spring
t ransder rraHaxhd’riiabbmtoryaEr;essnw%l Theae clirkmatopyphldd ng be perfﬁrmed indhe form of
EXA ent invention wll be

NP
descri bed léub’édcﬁhf‘?'%aé?ﬁr?hwqchaﬁe‘?%&%@é‘eqso Exanpl es. It shoul d be noted
that these Exangt ds eﬂaoepqmblel dedreatnthe potuced ppodypeptiviy Witk é:ﬁppﬁsﬁmite

d t he
[ EXAVPLE 10 Efg'%t"dm i ite srins né%egi?ifoﬁ?i Hﬂi st 208 ?ea;%fy
Ex {30 i ul oFit vt lae by ti dulifiysugi eneyin d
anti - huran gl %ﬁ@%@fﬂr@m@?ﬂ aim&r&i.sﬁgﬁgg@f@a%é G bed bel ow. A
gl ypi can- 3 rlé’g nt" {'obt arné .Bé;{}%ex essi Ui on protein gene
by PCR) was usedVhan theratibpdyeomd ﬁgrl(dWRthﬂepﬁpm@wad byethe Rethnd of dheaprpsent
b dorma ellioe MY £oBoBRA" SRR £ AEHLERAY A [BRE W S8ere |

Hybri doma cells were sc eene as ant
t her eby sephennaceutiode @yl ariviag Wmdc fformulating the polypeptlde w1th pharmaceutically

15  acceptable carriers or additives.

These pharmaceutically acceptable carriers or additives include, for example, water,
pharmaceutically  acceptable  organic  solvents,  collagen,  polyvinylalcohol,
polyvinylpyrrolidone, 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, [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 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 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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produced gl ypi can-3 binding anti bodi es. rnRNA was extracted fromthe
hybri doma cells, 25 and cDNA was prepared by reverse transcription

W th reverse transcriptase. Muse anti-glypican-3 heavy chain

vari abl e domain gene was anplified by PCR using the cDNA and a pri nmer
( CAGGGGCCAGTGGATAGACCGATG (SEQ ID NO 1) having a nucl eotide
sequence conplenentary to nouse heavy chain variabl e domain gene, and

obt ai ned bgﬁtgdg@%}@ﬂggﬂ’ﬁ RO a5, tﬁé:)§e9 82 the denp dot if*apg&nﬁfeavy

chain 30 v g honol o to t r anewor
regi ons of whmbemmbodwgwpglmmnﬁm ody and ypad a9 ap pafishrcegent the gBertivoas

sear ched f ?&e @ﬂfﬂ ;ﬂquga,; £ lsg&téd {hﬁh ﬂﬁé\%g e 8&th 8085 ﬁr 108D ﬁgﬂ&@o@?%@ﬁ’t per

sequence (0] umani zed anti - E can- eav chai n varirab daomai n

gene, in wingnisteaien fAmwm potosg eh 0t tond QQi@nmg/bp@sd nraun%m selected.

anti body hAgyef iidBsciehid: Bl SRR Rvgene was |igated to each CDR
portion of nousé anti-glypican-3 heavy chain variable 35 domain,

desi gned and syridminist ntgf therntibpeg %Mﬁg@% thereof raﬂvy,bpceatherso%aoy

chai n vari gpdifer %WIpare&@@ﬁadfﬁﬁ.s&dugﬁﬁseﬂefeﬁbﬂau nepRcikiedal, PEYstAQEBE N
gene, followed by optim zation through am no acid sub |tut|on Thus,

humani zed lgraliadginisationky MRy, WamHscgléhéltrmtq%ﬁaﬁ@autmeg@ mJectlon)

W06/ 06693ﬁasaﬂéhﬁnrhs%ﬂaﬁ, pilAbAary SatfiniRfratidt PR denshal @ammst}mnogﬂw Bk
anti bod gd downst ream of CAG pronote; and nouse 13 5 glo | n

pol yA § gnﬁﬂm%@§aw-gated downst ream of this heavy chain gene, to
t hereby prepare a heavy chain expression unit. It is possible to
exci se the_heayv hai n expression unit utilizing the Ham || and

Hi ndi f f re@gﬁpgiﬁgn sites upstream of the expression unit and the

Xhol restricti orHediiteloho e prdsad Mvertiohvall dx pesestsed @pecifithily with reference to
Examples. It should be noted that these Examples are provided only for explaining the

15  present invention and in no way limit the scope of the present invention.

[EXAMPLE 1] Preparation of Humanized Anti-Human Glypican-3 Antibody Expression
Plasmid

First, the heavy chain gene of humanized anti-human glypican-3 antibody was

20  prepared as described below. A glypican-3 fragment (obtained by expressing a GST-fusion

protein gene by PCR) was used to immunize mice (MRL/lpr, Charles River 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 cDNA 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 (CAGGGGCCAGTGGATAGACCGAIG) (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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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 mmuni zed with a glypican-3 fragnent. Hybridona cells were prepared
usi ng spl eenocytes fromthese mce. Hybridoma cells were screened by
ELI SA using glypican-3 as antigen to thereby select those clones

whi ch produced gl ypican-3 binding antibodies. mRNA was extracted from

i th T ever B RS foriitsece v bl e egrlconda daman g GHavee oV
vari abl e depiiizatige nigroNghs arfifip | acidi @8stiaytioRCRTMS] Agmdrived Gialilahp rbﬁn-a iRaiyrer
Coml ement AR FEEbtis@epIgh e ORAP Phol Sherd am“éé'n%% hduBBiErhed
by i gati oantiHuiran piipldar-3 Eatshndy Reolipge) doviisteam eNCAGqRYmbte) Bid S0adep
rouse st | A0 po L& Hesal s SO mian S il Brarh FBRERSGBr e répare o
sear ched flmav;anhhm drpression anitush rig psaibid tod@tcababe heaﬂne:hmudxpmsmieumt
seauence ol PRLAE ikl YAER & bt BEUR YBHAR i
anti body | Xbpltresoiotiomsite dowasirben oﬁlhtasxpregﬁacnmmvas i gat ed to each CDR
fosi gned and_ oy LRt B FBLERA ke or il Dect 200 Bnh S ry e
chai n Vr i el preﬁ«ﬁecﬂ@smicwn@n&lms Bruaflzt evket werhwnnmunizgdawxm e oglgticant3
dormai n gen[?aﬁnie %&%&O%I%%%t 'ppe{ﬂar%@rﬁ)sﬂ%h @génﬁ&cha m these mice.

substit ut unmani Ze gFypi can- gene was
pr epar ed (B:dmdvm@ &l 0683yreerith by ELIfA usmiggiypicerees mlgmnﬂw@g gelect those

promoter . Al %’E@Qﬁd&?ﬁ g B OB B0 RRAC AR Shrdelf fom he
this |i ghthybh@ma cg&nen ¢[BNA wag mbgarqdrlvpafeese@ramsm@imn wvithirgverss pranserfitase.

i na1lt B asaaﬁé?%*&i& ﬂéﬁ“@ﬁ%@é‘g’m B ek AR A Ak "

heavy chaioPN prdeJrigir QﬁtTQ@QPe“ﬁW)e@FQ)H%M e2) having a
Pl NP- GC33-ffileotie NRy fées cbﬁ':;gl%&lﬁa?& qd tibsb llz_l]h hdul Jﬁxnﬂ:let hﬁ.géuh Gfthe, CAAI N

expr ession unit excised H ndL wer e se
oper at i on°btaingd by datiowiintg pGRY- EI%WW@S@) el%rnépamé»ady light ighaim varialspy
expr essi OfjogminPieas Madngd h&iﬁ@&gﬁé#the HRnahekBiORCorCRRMe Qhti-biyBitin-£ Bghtn

expreSS| on unlt nd ,one copy of chain expression unit per
pl asmidP, han wae%éq flomaip. geng *@%&F@g@dy r ﬁrda'glﬁﬁt@@ ataasgi iheg

two copl es:u@lteoﬂdbgbqueﬁdeadfra IRFRNRES bt Mﬁdzén Plicht @Rn QMIleorﬂ&ﬁﬁg’a‘xe ciai n
Fant sed MRS ﬂﬂﬁﬂhf@a@Bc?re%fhofjégeAﬁerfﬂﬁetgvr@pémﬁ@dzk&té@ag15) iab %Bmgf;
gxg 2 is e vg&h@ﬁﬁ@%ﬁél#@DRrpoﬂb@@ﬁa%@ln WFI (;Fﬁ? Iﬁgw@lﬁﬂ\ Varibile ﬁ?ﬂllﬁel |
the. expr QR dPEFLEH SRPRURORUEER: P urRbiE R eichiss fi By vaable
cul t urdsng doh@inqehd ®ad lipated@o pure8EiaGeac ahstdil Aopaihrgen® follod&d by dpemization
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 f§ 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 BamHI 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 expresston unit excised with HindlII 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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10 selected clones were further cultured in the presence of 10-100 nM
MIX for the purpose of gene anplification of the expression plasm d.
L-chain 1 copy expression plasm d-transforned cell clones (N=4) and
L-chain 2 copy expression plastnid-transformed cell clones (N=5) were
obt ai ned. These cl ones were conpared by batch culture in 125 niL
flasks. The cul ture was perforned under the 15 follow ng conditions:

culture broth vol.une: |t I e e t 1
culture t e%‘@'r &Y e’xP ; pr%ﬁaii?sng&s%)rledeg' "Jﬂﬁoy B %2’ eégM ﬁéf{snl?, 6
and 7 of cpHGGJB@A(‘ﬁrretanthywo mqmmfrlghi dnam dxpression umtl and rome bomt of lwevie

nmeasured a dmco mpar ed. 1té9fpia?rgg Id on day 7 was about 60-260 pg/nL
in L-chain i (%‘ffys QQB? on pI d transforned cell clones (N=4).
Ch the ot her hand, antibody vyi el d on day 7 was about 420-690 pg/niL in

The L 'bo 30\51/\{&@%43 %Eprﬁép%ﬁgcﬁh %gminged "ARIAON ﬁed}@%ﬁackﬂ%ﬁ}r (hEBR -

COpy expression sm d-transt or ned
cel | cl onelxpreasiomOeleClotesn twi ce as high as that ofL chain 1 copy

expressi on pl asrri;hgcgjmlo& ﬁc %@M@ﬁﬁoﬁﬁﬂﬂm%ﬂo cgjl DXBILstFa'irPEW

t he above resul T was c t hat ant can
enhanced bafectroparanci Fgst relb clandsowhicte epmprised: thﬁrew;ﬁswa plasmiddintrodyieed

chain gen etﬁff-rgihtoaw%?g geYe\éFﬁ 23? fﬂltdrfng Ii'ﬁe c%nsai'n'?h@;?reﬂﬁ&eof r4ﬁé nﬁ_f of GA8, Fhe

opposed to era I'n convent | onal sses EXANPLE

3] Prefar aelegrd dpnesiwererfiesy clwr¢d ipitheepresence R 0aHI0 rrMM/T “Sfertihepurpose of
Expressi on,fel Lo @CQ[%%E%%gsggpgﬁgﬁdmre | i gated upstream of

humani zed ant 1 - uman 6R ‘anti body 30 heavy chal n gene and humani zed
anti - human 1- 6RLasiinbloenpy|expssionHiaspidysaaiontre: ¢ell elapss G¥eh apg L-chain 2

W92/ 019753y efp?éﬁl&? Elhéfﬁh Yrmsﬁﬂ@é@%%ﬂeym@%ﬁ dbtzﬁﬂeﬁm TheBOL¥rds were
si gnal s wer é(;ate downstreamof the two genes, respective

|y
a heavy crr@maré Py cbasshosnliyrs i Wgmb fashht T@ﬁaﬁ“kuréx‘ﬁqse OBHC%H?‘{“
prepargg. fEﬁtﬁwﬁE%&(ﬁﬂnfbﬂ@'d@nlt&énfrﬁﬁﬁﬂoﬁmeuﬂo wanﬁinm@nldeﬁh@ QREY Reells/mL;

expression unit were fi tedto uescy.i pt ra neo
resi st anceSUYe RRETatie (g @""5@ ’[1 6'@:ﬂ%¥5§ '/[Tgfccuﬂure
expr essi onanab&%bﬁl:emﬁ%ec&uu@e BrofiDRMte ﬁfeasufeﬁ&n@ esah ammwd yneld
humani zed ant i -hunan | L- 6R_ant i body %?f‘n and one.co ‘g
chai n and @nday-Towasi Aoyt QO F F%n‘?xﬂreéswp@ Hfms 6‘%&/
of the headmegan argh ﬂlwv@thelome&nmsodwyeeld bigbdy Thas sboued429-G90
(Fig. ese asm ds.were | S%Q n
by o1 62 1 dpia ? B TR SR o U DR Yo e ot i
L-chain 2 copy expression plasrrud~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 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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5expression plasmd introduced thereinto were sel ected by
subsequently culturing the cells in the presence of 400 pg/nL of
418. L-chain 1 copy expression plasm d-transforned cel

cl ones (N=176) and L-chain 2 copy expression plasm d-transforned cel
cl ones (N=176) were obtained. These clones were conpared by batch
culture in 24-well plates The culture was performed under the 10
fol |l ow ng ond|t| ultu th v me:.. 0.7 m.; culture )

t enper at ur @ hegrgc 2Rt agﬁbg F%anaapdc 91° €APY O fhieulight

anti body cenineRl raﬁlUdhﬁhﬁ 2i dapgr B résibi pl]'éﬁmb rcahﬁbswéieomgumﬂe hédy Efain

cl ones were arranged E%% tlboq%ggleld épe t wo ? Eﬁf cl one mere
conpar ed (‘iﬁfléwoﬂl"es ] a“’t BrsPaTErh 8- ) eIT(!f‘3 fplastmids gyere intr

expr essi oninfdl @O EH Mnafmmﬁ} e@@:{rbﬁora&ﬁﬁ hmbe%eutdl@;ﬁs fx/hdh dafnphseahﬁé n
1 copy xpreSS|on 15 . lasgkﬁ%#ransforne

t he above
resul ts | PPURELONRS eIgiva Wee eIsHed iy s R e ggfts in
I nt rodum ngepmgeﬁceaofho@pg/ﬁlglor(}um heavy chain and |ight chain genes at

a heavy chai n: ht chain eneratl of 1:2 h tio
ooy used i oot Arnen BBtd vt et (el o Gt
appl i cabl ecgbji) eﬁﬁrbss@ﬁtpldaﬁﬂyﬁmﬁdnﬁl o) dlerlel EN=PB Wlerepobtinedat Tms clones
patents an at ent ons it ed herei i ncor par at erein
Dy ef or ot PHmRHRA B B B In PAOGE PRI ML eABIA PP T UpORe g
I nvent 10on fhdovdpgtondaibhe c\himr@brrbﬁhbnbimepm B 6hLc thitne teﬂﬁer&EQJEﬁC&:ﬂlsﬁa'dul\gG

et My PR SO o 45y 12,96 SWRES Doy srseapor i e SR ist yre °

chai n var i mdakiged orAeien clyeesewvere arranged 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 conventional 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 1D 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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30SEQ ID NO 2 shows the sequence of a primer having a nucl eotide
sequence conplenentary to nouse |ight chain variable domain gene. 1
SEQUENCE LI STING <110> Chugai Seiyaku Kabushi ki Kai sha <120> A
nmet hod of preparing antibodi es <130> FP-122P01 <150> JP P2008-103308
<151> 2008-04-11 <160> 2 <170> Patentln version 3.1 <210> 1 <211> 24
<212> DNA <213> Artificial <220>

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> Patsntin version 3.1

<21 1

211> 24

<212> DNA

<213> Artificial

220>
<223> primer

400> 1
caggggccag tggatagace gatg 24

Q1 2

21> 23

<212> DNA

<213> Artificial

<2200
<223> primer

Qo> 2
goteactgga tggtgggaag atg 23



<223> prinmer <400> 1 caggggccag tggatagacc gatg24 <210> 2 <211> 23
<212> DNA <213> Artificial <220> <223> priner <400> 2 gctcactgga
‘tggt gggaag atg23 CLAI M5 1. A nmethod of producing an | gQ&
anti body or a fragnment thereof, conprising allowing a cell to produce
the anti body or the fragnment, wherein the cell contains a |arger
nunber of copies of an exogenous DNA encoding the light chain or a
fragnent thereof of the antibody thehAMM& nunber of copies contained
in the cell of an exogenous DNA encodi ng the heavy chain or a
f ragnment therqof The t hod.accerdin

n

of . th nti body. o 2 1o
Lol D wher &5 nA heBE of AP an 1662 aniipgay, Oh HEMRRE wRRSP  Sutelyg
exogenouslopipy @relbtl prgdedecthe pyffttody leaitlre fagreent,rwlgprein the ¢ebl eutainsf a fager
ogenon R0 AR UTRE LA PGS pEBIg BB Bl # il RRof of the
ant | bodm‘% ey them e"\/\?ficeweﬁg‘?)’éfﬂ’ﬂ?ﬁlrmé%%ﬁ”i %fiaﬂgxeﬁ?@l&%ﬁgﬁp%dﬁm\&e
encodi ncheainectheeory fedgaient thereel df tlegmebddyt her eof of the anti body and

two or nore copies of a DNA encoding the |ight chain or a fragnment

t hereof of the antibody has been introduced. .
2, The method according to claim 1, 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 thercof of the antibody and two or more
copies of a DNA encoding the light chain or a fragment thereof of the antibody has been
introduced.

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 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.

6. The method according to any one of claims I 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-CD1la
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. -

8. A recombinant vector comprising one copy of a DNA encoding the heavy chain
or a fragment thereof of an IgG2 antibody and two or more copies of a DNA encoding the
light chain or a fragment thereof of the antibody.

9. Acell into which the vector according to claim 8 has been introduced.
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3. The method according to claim2, wherein the cell is an anina

cel I, 4. The nethod according to claim3, wherein the cell is
Chi nese hanster ovary cell. 5. The nmethod according to any
one of clainms 1 to 4, wherein the antibody is a chineric antibody,
humani zed anti body or hunman anti body. 6. The net hod according

to any one of clains 1 to 5 wherein the antibody is selected from
the group consisting of anti-IL-6 receptor antibody, anti-IL-6
anti body, ant ilogl xputtared 2ekrbitbinthg, a dangdr -nGRBeaof cdpidyof anedog&ioRe® DNA

ant i body, | i td i = i i = -
ant i bodym a0ty BET it G RN R of AT O BRI ot e bRt copies
ant i bodyconteied icthg selh pf angxagenoanPNAGmSeding the ey chaiftor 2 figgmenithaefpl
ant i - CDlthe antida8iy.body, anti-VEGF antibody and anti-VLA4 anti body.

7. A nethod of manufacturing pharnmaceuticals conprising the anti body
or the fragment thereof prepared by the method according to any one
of clains 1 tal.6.A method of godyingaofihamibode ot erfragowpt theienfy comprisiopy

of a DNAIBR&RA &4 tb BRIDSARY aftiBE) oPthe &abhad &N cdl@ﬁﬁ%‘fingqi]e 8Phel BS54 or
anti body and t or e light Chain or

e cqpi.es of a encodi ng t
2"t ¢ agnenEassal DeRob T R arey Homgher ield ten ghe XA R o S HHER VEHRT
vect or addloraitibglyt o cl ai m 8 has been introduced. 10. A
cultured cell containing a | arger nunber of copies of an exogenous
DNA encoding the light chain or a fragnent thereof of an 1902 )
anti body t hanl#helhsureibed agcordbng sy one &f pladms hta hand él.| wherein the cell is
exogenoutbBNApaRaRtihe dnfitidy Beae fraghahtith@sofa fragment thereof of the
ant i body. 11. A net%od of producing an 1g& anti body or a
fragnent thereof, conprising allowing a cell to produce the anti body
or the fragmehd., Bwmicgllaetdrdiag pr deigi higr t hevhighyintstablyaaxpressingthe enighodpior
t her eof R friddeen@ibbieBpdy in higher yield than the heavy chain or a

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

according to claim9 or 10, which is stably expressing the anti body
or the fragment thereof
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