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*159159* DESCRI PTION CELL CULTURE METHOD AND
UTI LI ZATI ON OF THE SAME TECHNI CAL FIELD 5 The present

[ i tes to a nmethod of culturing a cell and
u%ﬁ@ﬂﬂ\“‘@ﬂw‘ﬂﬁmhod More specifically, the present

[ rel'ates to a method of culturing a cell and
a met H4¥%%%f allowing a cell to produce a protein
utilizing the above netDBESCRIBAGRSROUND ART 10 In
culturing an animal cell to obtain a natural protein
pr oduc€ELb ¢ UL ARRAMEAH G2 AND UTTIAZ ATTON @R THE S\ MR
animal cell incorporating a gene encoding a desired
protein to produce the desired protein, etc.,

TECSBEONIAHTIERDt ri ents, such as bases, sugars, am no

Ror s BRgenbin Ao Rt B.p B el SRt beflg RE bt i method.
Maeigjecidisallyf dicgiresbaninveatisiereltns to % mshial dfjcunakiteoh ¢ell aadd a method
to ,20% for. liferation o&g{ihe ani nal

range of B pr.
of Qforine 4'sellip pRyAc 2 i HAREMABP Y BENE r um has a
nunmber of drawbacks. It accounts for 75 to 95% of the
he.cul ture nmedi um and because of inter-|ot
B‘\@ﬁ‘?‘?’%{)@ﬁ@%‘éﬁéx. sting in quality, stable proliferation
i s Nt cAeih@se ahimybestias @btairt H gattRhPRteitplotved byahd dhimal cell,
canpnot be stgri lized in an autocl ave 8r .the 11 ke, and
or ’t“‘rﬁ‘]‘gw PELL FRCAORANG £ RS sicpding a gpsired pratei i praduce the
desfied PRIt ofm) tsetfial hh@RAts VUt 8EKasE,; sUPABORNMS ABids, Ah€ vitamins, are
dcg:an‘?athugem % thjy 0 can beﬁgge ddi ti onal unknown
adgeq Ly gculiyip medivm .U&ﬁﬁof»mmwﬁ R RdeEXIFaT L SORERElNe Serum such as
fetAtbovine sofn s ublaly adied I £ QAEELMNStoMOLEfol PrlifeaAdn oY RRSn®ial cell.
t hus conplicating the isal ati

r ot ei ns, n and
Holsyors TR A oRY B bate pBbesioh draheciel  asreiscpr 75 to
95%ar @ILmht: |'¢esk;c|0fdi' tHer a?imfeedfbaimn, @nd @g&aa&o b B‘ltéill&hiiﬂlé@igde@ ré!iistaing in
it a nuf act ure, npethods using a serumderive
ity PPl ERa i oLip et ARy e i denved seru cannr
be tstesitigddeinr amautodisleesrdthe fliks eindnhua meaypley E@ttdamidated/Biithodfuses or
onent.s extracted from

25 whi ch e culture di um co
mykgiagreS, ARBUEN anoSh Of Biest AUES GmEARASTRAR A0 FARPALOESRS, they
carprbectined iadditions t unkinews nfaktyrs Hiowe e ,vieqoaer of kablebgRAufacture.
G AE<S<Eih Ca1188s o0e° dirb e DRI BRI o LS gomphcting the
isoladut ﬁmif Bpitic gficfnoffhhh ﬁcﬁgﬁﬁpﬁtﬂh tefrp @il (pBﬁEd rt, fibmans bhlasédahedium.
spongi f gr m enceph t TSE) , 30. . )
To R8T st H5H0S i LGByt mbodsaioe gy dgived purifid
profaith tswheasnﬁdjihu ams‘uth'h oglﬂahstéﬂrimg ins&adri] rmﬁls%raﬁaL h? pﬁdﬁ%gn%d’. ?miethods,
t hese nmrel - deri ved conmpopent as bee emande rom
Wh{cﬂélse \9}?@%6‘?9‘4{“%?0‘&%‘?"8{135 L ?Ft“éﬁf’?fﬂrmﬂﬁm > AfiAlg RRERpted from
thetvivwavpodit bfiprediictioadsktt he above- descri bed namal - deri ved
conpQnent s Lnt o the culture nedi um cayses a_ nar Iied

dr opRFFF{ e NYFYFT:v SINCFER Batfbegih| PXpressiflqoyer the relation between

mammal-derived components and diseases such as mad cow disease, bovine spongifonn
encephalopathy (BSE), transmissible spongiform encephalopathy (TSE), and
Creutzfeld-Jakob disease (CJD). The development of a culture medium for culturing
animal cells free from these mammal-derived components has been demanded from the
viewpoint of safety. |

In culturing an animal cell, the failure to add the above-described mammal-derived

components into the culture medium causes a marked drop in the survival rate of cells, and a
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decrease in viable cell count in the culture broth, at
an early stage of culture. These events rmake

- long-termculture or |arge-scale culture inpossible.
In order to solve the above-described problem a

met hod ch an enz de ra ation duct
dedist Paitle BRll G B SN b, ek 5 a0 f i Thése events
make!lohpHt @GRt ine or raage-scéleb,ame ipssibRd ( Pat ent pocurrent s

1 an I S, nmet hi gh producti on of protein

has gbe%ﬁretopw NS B¢ @b weccﬂéqnbem lenp, i, Mmgthiod dn i cfiuﬁncwzymanc

degi@dhugﬁ‘ pRYdatt of REIMEAY 6 BSSRRAt iract HPYRISE o tlfeLUlﬂtﬂr%rmedlmn has
nprovenent has been desired_because stjill hig

beﬁ“é\?EQrEeddPatelﬁrQQWn‘ér oD owlrart@sg%m amh@rpcil@ﬁwt plprotein

hasHeB¥RO hERsibRf witloREfl bAINECRAIm whRth S quﬁhev]cd essential.
I nt ernati onal Publication WO 99/ 6305§ 10

Doc ubeweve; fuythen iagrevenpe dies rhsen Mativedt bepeusk  stillt higher Nevels of
pro?e%lgéroag’&gﬁgre ﬂréfe%l%@@%ggleg:goﬁlﬁgf ﬂr%ﬂt:: O%&\ét PROBLEM

I's an ect of the

Patgatddesymentnly e dgtemationsl Bublisstica WO 99/6G308h pr oduct i on of
PaBht QI RhMeR): TapaRekiHethhfied P&leﬁ%g&gr 2 glil INUIPATEE 3&@6861

medi um cont ai ni ng an enzymati c I on produ
fish meat or a fish neat extract. MEANS TO SCLVE THE

DISHRBLENEASE fHESRWENTADNEXt ensi ve and i ntensi ve

researches toward sol ution of the above-described

PRQB&@ME@&&@L@TW&YTWMEMI‘%TW found that is it
possyhl g BIﬁecft‘lof EHé’p?e Elﬁ l}ﬁ ventith fooaélgby per%ft%lrﬁf)@&cﬁbﬂ oPhrotein by

I nt erest er yi el

perfasgringafiedhateh culire using ﬁgneahum @pntpining angnapaiicalegradation product
of ERZHORLS gﬁgle[gga@%?dgpn product of fish neat or a fish

nmeat extract t hereto. Thus, the present

MEANS A0 LR SHERROBEEMeved. The subject matters of
the pres efaguu we&t&eﬂeam q&e&w es*a&@hége't%d (Bifibh 6 the

met hod_of culturing a cell conprising starting
abqyvgtdeseribedyprioplemn therfirevest mﬁmﬁm@ Ap¥higundtat is écdtosgbla to allow a cell

to ;Lr@afcte aQRGEindf G Est msmtﬂmg&rtymd by f?érfo«'ﬂnu&fiéa Um@emfalgegusmg a

culturing, wherein at |eaSt “one the rnitial
megium peNtFBAY apEaTIMticsleerdationaprodys widish enegbgr adigh inegat extract

addRH UGS, thusfth§£‘re§@%@fnv8{t1oﬁ hbd 5dan ABALveAXt ract added
t her et o. (2? hod of culturing a cell conprising

st ar {naEbeeg m@ﬁfqrsq@f theprasebiavention erftaaideicribedbelow.
(1)€NE YR ddCords: §icom c%?lgéﬁg% a@ﬁmghcﬁﬁmﬁ%ﬁ egltr m?uai Bium and

meat extract added there east

feeding at lgast oRss ariced enedawgr dthe indtinl pregiue dut@fg quitytingreéherey at least
on@of; thé Hnt@ ﬂ{edﬁlﬁ 51@9& fde@ nlddfim m&ﬁgﬁw&l&w édﬁﬁ&gprgduct of

The net hod of 3 wherei n I's cultured by
fisks mgatgn g &ph weatieiract added thereto.

(2) A method of culturing a cell comprising starting culturing in a medium containing an
enzymatic degradation product of fish meat or a fish meat extract added thereto and feeding
at least once an enzymatic degradation produét of fish meat or a fish meat extract to the
medium during culturing.

(3) The method of (2), wherein the cell is cultured by fed-batch culture.

(4) The method of any one of (1) to (3), wherein the cell is a cell into which a gene
encoding a protein of interest has been transferred.

(5) The method of (4), wherein the protein of interest is an antibody.
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(4) The nmethod of any one of (1) to (3), wherein the
cell is a cell into which a gene encoding a protein
of interest has been transferred. 35 (5) The nethod of
(4), wherein the protein of interest is an anti body.
2 (6) The nethod of any one of (1) to (5), wherein the

cel.l is a ni mal Th thod of ,
(6)\M1etl?e cihochaf 3y ope P@ﬂtorféh%ﬁre £ e ligsn %@awéilhod of
(7 7The rﬂaﬁé@bfr(éy meﬁﬁfmabelp@lalmahﬁnaa O cel 1. (9) A

od odu rotein by culturing a cel
(8)0 -hf?rrp p F)a?"g‘? @mprkaumlm@ell %ag,I,JO ecl}; nlgtl al medi um
(9)ans nfe%@l ITPraducihg Q?Fotélﬂ 68 calnfrRgd R dﬂoiﬂHﬁhE@g thRink r&hmrﬁig in an
medi um durin cul turing, wherein at |east one of
initig]j Mpdipmpngng g@ﬁdlag at Heast eaes Aeferdumedivnt & e wyfial medlum during

cul%n.gg%w}ﬂeféug ad 'Iééga&ﬁeoaf B’feoﬁi)m%ﬁ nddidnh S e Eféedofne@iufn' Sdhtains an

extract added thereto. nmet hod of produci ng

enzymie degradatipn @tﬂdtl@:rroif fgh megar p ﬁsl?wﬁ@irewg@qﬁ gdded shergtag

(102:"& Hfeltad of Broﬁumﬂ?ﬁjbfé'@n?gﬁ&ﬁhﬁh cé“‘ cS&FM%tEﬁmg culturing in a

radati on product of fi's
meém sentaining a@d@@mﬁmd@r@a&@m pfoéwuquishtmeraé a5 @ fishomeay gxtract
ad RIAZH B And FE tléaglno E%%chfdbéﬁd%ﬁ&)r&fuflaof)ﬁsh%at ora

nmeat extract t Ium I ng culturi
ﬁshmehmtrmttqmgynedmdmwhmrgeu is cultured by

(111) (I(Hr\‘/?rhehréli'x@e ﬁzﬁ?s Jﬁ%ﬂ%ﬁ@ly da- %ﬁmﬁ (9)

erern is a cel a gene

(1Bnc mgthgd pf aedne of (9 te erlaswherein tmaefﬁl israaeedlf igtor whiich a gene
enéo'ﬁ otzg%fggg@g@a%geggﬁg%sfe erein the protein of
t y

I's an an The method of anyone of

a 3()9)Theon€(111t31) of (Whevhereinitheepretein ofiinfergst isam antibodyel | . ( 15)
<143 GRSk ifani ) Of(%r(ﬁ%%ﬂg&%éell'lém%m%ﬁgﬁl. cel I

eln the is a

¢th0d<ﬁ(§1‘EFWEiZq1ﬂ@BCPHI§4WEMN@Q In the present

(16)“Vﬁi&td1élﬁbd dfi1)Swhasin it rﬁm{aﬂlaﬁéeh%’% @HeRkell. to produce a
protein of interest at a still higher yield by adding

an enzymati c degradati on product of fish neat or a

EF@E@W(ﬁE?ﬁEIﬁ%@%QQB ot only to the medium at the start
of culturing but SO0 to the nmedi um during

cul t & thegpresos HI‘WQU‘R# dgepessiblede allow arcelbte mﬁ@@m@s@@g of interest
at 5 l&ﬁl lﬁgﬁgr %{b‘i@bﬁ&ﬁﬁ{g ﬁ%rﬂaﬁc%gﬁﬁﬁﬁn{ ﬂr&ﬁfc{ %shm{ & a fish meat

drawi ngs ‘of Japanese Pate cat1on .
eXm@@DOe@lYM they sradivem afviiec sart (o6 cubutrégebnt bt t@nlhe medium during
culdRll cation claims priority. BRIEF DESCRI PTION OF THE

DRAWNGS 30 Fig. 1 is a graph show ng the
c onc &Re ISP ripeqiligatipn gRcompagsss sowptepisaigsrrbdd jim the specification

an@Hi T rcﬁav@ﬁgé 8f P%m%pPQt@ﬁtl AppMahidh NET $008Wob¥7Rhstd off which the

manmal - der ' ved onent free
present patent application clalms priority.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.'1 is a graph showing the concentrations (g/L) of an antibody produced in
culture media by CHO cells which were cultured in a mammal-derived component free
medium supplemented with 5 g/L of bonito hydrolysate (initial medium) and a
mammal-derived component free medium supplemented with 30 g/L of bonito hydrolysate
(feed medium).

Fig. 2 is a graph showing the concentrations (g/L)) of an antibody produced in
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medi um suppl enmented with 5 g/L of bonito hydrol ysate
(initial medium and a mnmamal -derived conponent free
medi um suppl enented with 30 g/L of bonito hydrol ysate
(feed nmediunm). 35 Fig. 2 is a graph show ng the
concentrations (g/L) of an anti body produced in 3

cul ture ne ells ich.were cultured in
culfi R RY LRy é&?ﬁgﬁﬁ erg € A UHERpcERh egponent free
medubd sﬂ;ﬁpl[&hgnt&f \blgﬂl 1tso0- gi’!ydff? b?ﬁ’ﬁ@t ePly&lﬂo[}ls!ltlea unﬂﬁd Nend a
a mamual -derived conpanen ree i.um su
maggal-derived qomppenes freg aleﬁwa} %}Wgegteate (vrl@eaS e/fw f@ﬁyﬂo Bydrolysate
(fe€d Qedidm).S @ graph showi ng the concentrations (g/ L) of
an protein produced in culture nedia by CHO c

whi chigne isea &raph thoseng the gonegnfraipEliwe an e&%@ﬁ@ﬁvcefi pgulture
meH}%OB}UGHOS SR veE e MitiRd3n ¥ thaffnalRedive® BXgsRhY 88¢ fredium

(| ni'tial nedium and a mamral -derived conponent free
nptementedswish |5e%rﬂfelapw thydmdysgie | (instial gaeditre) AR gngmmelederived
rﬁ Gifl EGhedilm sdipldRiented MR oFR o FBIRRY Do flsthe @Eﬁ dium).
©0 é\l\/El\rﬂ ON Her el‘#% [ ow, the prggggnt I nvéntion m%elum)_
descrl bed i n nor e det ail. In the present invention,

BE@‘T'M%D‘E‘[E{) m@qu tial medium to

feed nmediumi s#ed at east once during
cul t Hereinbelop the@resentapnentidn willdeidgsaribed inreete defibr t he

f eedlh{TﬁQ w%rﬁ‘?ﬁ\teﬁ{n?l-ﬁsﬁlﬁmﬁlgzayﬁﬁ% &M?Hq‘ééﬁﬂ"%er gBtav}uch a

of f feat or a 1 t extract
feed umadiven is fedhatdegst emcerdnang evtvong. medt leest ontef the wymhmedium or the
r
feel R, ?ﬂ%m‘éﬁ%ﬁ%y*ﬁa}ﬂ%‘? d6fdatitnt proBb ot i bl P Hiat cxtrac
addedghergip. a fi sh neat extract, and at |east once an

enzy FRfes, ﬂezg e'd%?nlﬁfdﬂﬂéfﬁ tof g.ﬁ Erynfeéght r[ﬁ\?etnc&f & rtltulx@.'a cell is

meat ext ract tot urin
stagteyl in@acaedium gomt@mrtg@np@mmw dﬁméaﬂon@rpdumt ofifish gegisarisl fish meat

exthdet, GHA {at%ﬁt @11c€ &h l:nziﬁfao nﬁ%&ﬁﬁbﬂ roliflt Bf fi é B} a ﬁ h meat extract

vent 1 ona ani ma t ure

enera use
is ﬁémthmmﬁmmMaa divsige. mamal - der i ved corrponents _
Genef@!:ér&mg ¢&Hte é)%é'eﬁt%@enﬁgﬁ hodPoditte & c%?tﬁfefdd@eﬂ sbﬁ‘stf&tonly in a

batch cul tdre, continuous culture ( and
megiyn gererallynuseeaspi eqpyrntipnalesnimah celb ayituse madie Wlthout adding

maiRh e SvdRYnendiged. 25 Preferably, fed-batch culture
or continuous culture is used. Mirre preferably

f ed- Ggnerally, e¢ll euliuee methadseate classifiad @@Iﬁa@h@ulﬂgeéoéWWﬁ gulture
andT%chE‘ﬂcH Ruithe Chinas §enﬁm%ﬂﬁon0fm§ €0 hedd! ﬁl@ﬁl@dé ‘fhay be used.

ded to a nediumand the cell "is"grown therein
Prqﬁﬁr@bibufedfbe@hu QuéfuEsf orf ¢<§§1hu%d¢uﬁmeors ysedp\Mpreoprefegably, (fpdbatch

culblrOishis@tr i ng cul turing.

Batch culture is a culture method in which a small amount of seed culture is added

to a medium and the cell is grown therein without feeding of fresh medium or removal of
culture broth during culturing,

Continuous culture is a culture method in which a medium is continuously fed and
continuously removed during culturing. Perfusion culture is also included in continuous
culture. _

Since fed-batch culture is intermediate between batch culture and continuous
culture, it is also called semi-batch culture. During culturing, medium is fed continuously

or intermittently, but continuous removal of culture broth as seen in continuous culture is not
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30 Continuous culture is a culture nmethod in which a
mediumis continuously fed and continuously renoved
during culturing. Perfusion culture is also included
in continuous culture. Since fed-batch culture is
internediate bet ween batch cul ture and conti nuous

ul t is alsa .calle i ; batch cul ture. «
perfiinelly | W RSIFONTRGY rdoE R PO eyl ghgemaned Caled “fecd
medintre) ﬂ‘]aif hetel thie saet mediith laf aledady LG e r€lévatitdItuFiBg (hereinafter

rqth seen in ti nuous culture_.i s not
Calg Wha nditkisre %ﬁumgn%'ae Rl r dckppifi fomponent alone

ma ubﬁwre (herelnafter called "feed nediunt) may not
ge the sanme nedi um as al r eady used i.n the relevant
cul t 8 fSgPTessat HvRRHe the (HN | @hitial; Hediv] vageat anmgdiup which is

usddllf fugécpﬂt tthQE‘ét deB cfuﬁﬁifeor HeweR8CivhdrCa @&H%Qcﬁﬁrh is fed in
al one 51n.th resent |nvent|on

porfigh olRILY &E tife WM P Teile KsHIPE ﬁaqhsportm af thy feed

meﬂﬁﬁﬂngf béﬂ%garﬁédaﬁstan%ﬁﬂ%é?ﬁwﬁel | culture. However, when
a feed nediumis fed portions a plurality of

ti mel theqaethedypf] Fhemsﬁssmew%lorle@aﬁm frddntcha@tfupsos tempioyed, an
enz?fnaﬁ&" Qeérﬁﬁtﬂon Hi%ﬁhdi Wf ﬁﬁi’ mb& ok 89RK HR &fad 'i‘ndyrBet(:'oﬁ'Jamed in either

medi um_ |.n of the present | nvention,
ong g thesfee I@%ﬂlwur@ th§ lémgl gigdm. arPrefiI@bléfnmrmmatlc degradatlon
prodl8@rAdRh ikt Bf QR ImA eftahis"®AkiRA iR bbik ztp ?%gtrpedugn and the

. .extract :g be contained 1n either one
initipb gpedinpr fur@enmeore. jitls preferradnthatrthe cencamirajion o fish meateenizpmatic

degigtiad alrb@Rt QrP GRHURLat Oéxtrfathlih rﬂ?@tfe&f n?edﬁ enq'géheh than the
extract is contained 1n both the feed ne m an

corfespauidilg genseRfFatiopyint Hsr infiab ms:dlums aﬁlef@m@uratlmatoftﬁén meat

nz’ifﬁﬂﬁ@ @Eérﬁ&dt@ﬂ p?(gdut:ﬂ %ﬁﬁﬂeat%ﬁ%'tﬁe mﬂgﬂ] n?eg ‘ﬂgag be usually

roduct’ or neat extract In
13

gélhd?reﬁewéky Si H% ¢ils magse ﬁ)@f‘igéwwn@ %nc@f he P%lt‘-“ﬁ@ifﬁtioﬁ of ffish meat
endyfHatié 8¢ é@ﬁbr&'ﬁodﬂaﬁ 8r ﬁQﬂﬁ&fﬂ bt fMhoOked MmeMuMBALy be usually 5-150

enzy natlc degradati on product _or fish neat extract i N

9T RETIAplY 141 umorﬁayre&éahhé #8t0ye/La stdhmgrq_preferably 30-75 g/L.
ThéV&BE adtloYoeredh tlﬂl nlnual'mé'cﬁmﬁ bid @E &b he'éllﬂélsg{o{—]?art-m@arly limited.

concentrati on of fish neat enzymati c egra atl on

Usyllycitiasn the velimp ofibs initial mpedivm jsiakenas 1 dbeiratie @f the feadymerium is
0. Oyﬁgmpkéfergbl} 5@1 18/ there pﬁr%fe?a[b?}b lop-88: 128 0fekd ARifm may be fed

pr ef er abl L, still” nore preferably 30-7

congiguosly qF @ﬁélmea&ou tanfb etWaented Heom Hinejta [timee Hieuranzhsd of fimes of

fee(ﬁ]ﬁg% ABdpatil Iy RhitRR t TRE 8 Melili M&F be fé@%ﬁéé ¥r _pilurahty of
whén the volune of the initial nediumis taken as 1,

timghe ratio of the feed mediumis 0.01-10, preferably
0. 1- dithFedpRctRé ﬁfe%@ﬁh%c%éa@a&m p-f&ﬁlc{ &atth 'i‘f?é;l %Meafp Extract

fed contlnuously or fromtinme to tinme. We from

usegljinthe prepenfrinventinn, gxavbides off fish meaf ipglude the eﬁéfh n@eait of rrgt fleshed
fishedr §dcﬁuésabbﬁitd 'ﬂ’fgit@ dnackBRl, f g4l Hiﬁgdei'@in ?@Iﬁcb%ﬂjr? dsRMEE horse

or plurality o times. Wth res

magkesa)randi Sél"fe‘félgﬁ%fbﬁlelfﬁh rrgﬁab@n%whlt@ﬂeshe ﬁslwsasulclo BS €qds fapanese sea
bas§Eht-BYdd' AGinder, left-eyed flounder, and sea bream. The preferred examples are
bonito, frigate mackerel, cod, mackerel, salmon, and sardine. |

The fish meat extract used in the present invention can be obtained by cutting the
fish meat into suitable pieces, or mincing the fish meat into a pasty form, and extracting
soluble components of the pieces or the paste with hot water (for example, hot water at 90 to

95°C) for several tens of minutes to several tens of hours. Specific examples include stock
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used in the present invention, exanples of fish neat
include the fish neat of red fleshed fishes, such as
bonito, frigate mackerel, tuna, mackerel, pacific
saury, sardine, horse nackerel, and sal non; and the
fish meat of white fleshed fishes, such as cod,

i AR NG GO B

camedfdods. fri gate nmackerel, cod, mackerel, sal non, and

sar dj The I sh neat xtract used in. th pres
 vembs SRRk, %éadsmrhpw et fl@btm?%ga@ e Obiened ﬁ»égfamme by

addingd Qsdil&dblte ARoBntIf OGRS to QJok&d fikhi ekt b i) bisshiRat mllrféte&toaa paste,
az@ grnl and ext(&gtlng sol ubl e conponents of th
or & ¥ Hih mRal sxiattefaNPRL HbReqREsBy DY Metngdanpioen Hepaturation,

theWdrefingthe &Qtehﬂ \31511 8 Ex@ea&:o B.ncﬁ&\ﬁﬁ*ﬁﬁémg §f‘ﬁlté?fng rt‘ﬁerﬁ’@a%ﬁ rhferial as
several tens_of hours. Specific exanples inRclude stock

desiredgigdempyipiiorndetsglbles o T#l@rresy}t@a i TBeRt GKraft jop dhe enzymatic
deég&u&hb@ proaﬁa of AGKmE N desitily AGusRidad Pat7 t9'7 zpftefore ganed
oods. The enzyne degradat’ on product of meat can
be oBbaprigse pisd iaiampresent Blyentgdonigr 5X@ml@ a?opr@team aed/or a
perftidadt@t Q% &1 hAEK e fdrdl¥ ;ﬁ'@(@haﬁs rdfbrs it an Qﬁn'zey}desxbhlgﬁ ﬁ&drolyzes a
mnced to a paste, b5 or the above fish t extract
profein ppRestbstiate, whie dhedegm “paptidasat refers fiop peplédechand hydrolase for a

 pefiRRat Hs@shRR, TRRWN, Heea%ﬁ{/lﬂgofttﬂéa SRS dalnstht Brofein substrate can

protease, and centrifuging or fllterlng the treate
be Hitieguisied agproteangst aqtivity, oviilertas ectivity of dhecrotease lagaings she peptide

sub-gﬁ‘ﬁe Eﬁ?‘b@ ctil‘stﬂ%ufshﬁf‘asrﬂ% da@é(ﬁcrtﬁ@ O\Vh&rh@ateﬁ%ﬁ/%@ e of a %eptlde

radati on product neat 1s desitab us e
bort(bc 7t lt%mvermecbétﬁ éﬁ% buébe acrlrvféy of ﬁtoé%%agﬁgﬁﬁﬂlﬁ rPerﬁé substrate,
theRERS§btein e hsal) 'I-?encé %ﬁd@é&ﬁi&k@l—s uSedHeRiANAR O Pﬁ&@gu%es

a 1 epti dase. uséd herein he term "protetl nase
r ef ePBeCtlis amples Vﬁ@%eﬁf? beyuspd 10, the pregent mv(@tl@rhmagd%enzymes
of %Mﬁﬁbﬁéﬁhe suchds! Saphfd€ ¢ ﬁﬁSBapBﬁPBfo%&ﬁn 4 BGS, 4R @nz?lmes from
- _pepti dé bond hydrolase for a ept1 dé as a substrafe
nncrﬁ%rgamgns t fshags ineldsy Pacteripe apd oyeasise Bisai instude hendopeptidase,
Rkd) {)tﬁaﬁe CaBoxRRpiHasd, | il laap%Bwas@S Ble®d E4AARE can be
ac ivity, while the activity oOf pr ot ease agal nst
seglipdonsegstin gambipgtian. r FYkencthey #e CQH%’meﬁg@F%ﬁ@d bggadded at the same
Un@aﬁ&hggggya tivity. Wien catal yzi ng cl eavage of a
peptl ond chain, at its internmediate site, by
the &b ieppmyatist degraslation erodyss & shhaegr Bt ghenpresent invention is

prefér@ﬂ} %ﬁteﬁéymétf&edeﬁfaﬂﬁﬁonpﬁr@@i&'t RAFIGh nedt U6ERed HG Mefiment with the
endo e ase I s used herein as one of protelnases

pro%@é% pllovesdyyireatsnegt wih theperfidage. be used in the present
| nvefrhi Q&ldﬁkﬁfs Ude reRm¥ eIk ?%Jn%ﬁtdlﬁéﬂ (‘iii'p@mdu%gJ R RS 2;%: of the

papai n hynopapai n, bronel ai ficin, and enz S
enzypgrasedyi é}se;@lbgﬁmegmne taqairhena i nefoemed 46 2Bk Zoipi13, prafsepbly pH 4 to

8, #88%% 90°EN eéferm} yele, e%ﬁé%?% &to 7%%&% %@f@! g@@ 24 hours.

anlnopepfl ase, carboxy ase, and di pepti
Therprzymednyseeas akoh 0981 ts év%nmrefﬁrabimo & dmbiwhats, orpre preferably

0.2 WAL Y refiliGe GOTHRE gn%temt E¥he R¥stPRe. dgl%gr 2 e #R2Mesulting

tInE or progressiv € enzy mati1 c ation
enzymetie deg@ﬂatfqnspmd@éto fish meatpxse@@crttvatedvléhhmlngug the like, and

performing centrifugation or filtration as desired, to remove oils and insolubles, whereby the
enzymatic degradation product can be prepared.
Fish meat comprises fish guts and proper meat. The ratio between guts and proper

meat is not particularly limited and any ratio may be used. For example, the ratio disclosed
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O preferably an enzymati c degradati on product of fish
nmeat obtained by treatnent with the 25 proteinase,
followed by treatnent with the peptidase. The
conditions for treatnment with enzynes differ depending
on the type of the enzynme used. Usually, the enzyne

o SRl AR B S BT 1,

m nuivgsh teB3pot? th Qidics, coﬁf ehatabf Yhﬁcﬁlﬁlre?‘ﬂnehﬁw Sised Trhthe present

nme | s used at a t 0. 001 0 W4 er abl X
iGN, Gaipun oo B rerah P9l el goignebpl puitve thedia can

be ueddadppydpriarlyt NThey DicRIA afnd A8 NH&fﬂh@Uﬁ)ld ThRere AP sources,
in .the resulting 3g¥g§tlc degradatlon product of

OSTOTGCERIAIOTS; KOn FREqes regplaieiat i Mpdditiop fie thepgceomponents, trace

melf EleRfefits NArfB@H, bfdWER ESBAR0R! nukiebiif@! Afdth@fkedRS) Beblided. O
renove 0ils and insol ubl es, whereby the enzymatic

degr 2BeR G RxaFRbLl sugh FORRORRNEpHIEIAE aminghagigssuch as L-alanine,
L-&8Re] 88Spdrightt, Quésgaﬁe dicRf QREYsteRAT -cylite, TaLLANREL Vf@gﬁta:mc
uts and _pr.oper meat is not part|cularly lTmted
acign glyspy. |La1t1$tt§i%),1~ ieleyaingy . Linyeingx Anlysine, bimethianing L-omithine,
L-Hesphasiae 1 grdhﬁe JRRENRS -thiRENA m%siptea{aﬁnt tﬁ%%b CQH' ORaline,
No.  2003-33 may be’ used. Wth fFesp to oth
preésmpipnbraagings Lrasgining) Loaspargion, uhas;@étw ﬁcnd,t hacyﬁrr@s éﬁlutarmne

L-$ 145 1261, ohie? UShiSQIRO NERoteuBE AN LikudiRe L 'I)Em%elL -methionine,
pre ferabl y animal cell) culture nedia can e used

prlalpringt leptplinghleyeringc Ldbreoring. dotraepplen, Lityrepinpsand L-valine;
v1t$1hﬁbd51fcﬁc§sof Mosifel] SbiSth, SIQHE GEm; 11'1:5019521'68} | fedtB@ldR! }cStinic acid,

i ron sources and pH regul ators dition to these

 p-azunghsneaie s acidy aealciuetnantogicaptent Byridexalf devdeashlorideyr quaidoxine

hy&'r@&ﬁ&‘icfér %boﬂ&k% eﬁ%ﬁﬁéh &B@H&H& 'M&msuquaqg@qscorbm acid,

peC| | C exanp SUC nponents I ncl ude am no
prefgrakly, bistiphiokis aEldaﬂlaﬁIFn%,cld Lm%ﬂﬂ@miq% calgingis paiptethenate, pyridoxal

hy&bé}ﬁ&?c[et fiBof&ird thldﬂ’uﬁé’ ﬁ§cﬁbd’lﬂ’orﬂe Giapdih BSub 2 HnH8EPrAE acid; lipid
L-glutamc acid é& ycl ne, hi stidine, L-isoleucine,

facfars, sieh Acholing §alpH CEOIH’étthW@Wr Heoleip agidnpleisi astd, and gholesterol,
prefferBb1g NOHoBh@ thidfide; LerRid) sdtfees SRS dsNBlucdse! Eﬁl@&@éen ®nannose, and
L- tryptophan L-tyrosine, and L-valine, preferably,
frugtosg, prEisEabIYL ehycgpdai oRIONE - isaaiEyi Heh a5 sedpu tchlorde gotassium
chlbrid/, 8hd ﬁﬁassiungﬁl’ﬂlﬁt@ rﬂrﬁ@nably,'—sogiu‘rﬁ @ldride@fbtsouttlel GliEtas iron EDTA,
L-hi'stidine, L-isoleuciné L-leucine, L-Iysine,
feﬂEc Fiets; srpwechloridepferisyhiaride; fﬁféOUSLsukfat@,l feme sulfateeang fic nitrate,

prelfferhtly, Svic '&ﬁlonﬁé tﬂoﬁ@lﬁ’m 3id férrit )éftf?@e' Bfd ?ﬁ '?qul}a"tc‘/@l duBf as sodium
vitam ns, such |-|nOS|tO| |Ot|n olitc acid

bicpgbgmate calium chipridst SOt phosphate@enetasic d&ERES, aad MOPS, preferably,

sodRurf BiddeRRRR01 CuRGt thedfd dntuhPaR} 6f HRRAL EnpdR¥ics ¢AXBL given as
hydr ochl ori de, pyridoxi ne hydrochloride, riboflavin,

examplesyi ne hydrochioride, vitamn B.sub.12, and ascor bi ¢
aci dpesi@¢sahe stk ¥omBbints) thefePnh§ b&GAd tHak® ﬁie?al fehfints, such as
ni cotinami-de, cal ci um pantot henate, pyri doxal
conpyE SBiE¢. omprEanese | syfhieaging, sulfheamriageeshi SeléHe. oriFlRd chloride, tin
chi¥til magngh\ﬁ#gﬂagde gﬁﬁp&ﬁhflcaﬁ& 'pgefexlaﬁl cgpp I f]% Sinc sulfate,

suc Ine chlori I ne tartr ino
anchmiaghesiomesubfate sutfactani, sl ke Twesro$0), a@cﬂ)Pbmﬁ@F&algyowth cofactors

schflh ?Aa r%nwag{ llgs%hn e ge%g%lgmﬁﬂtu Ii@ps rec§11ﬂ8fﬂaxﬂs E@FU GO%Fbinant FGF,

ct ose, nannose
recomblnant PDGF recombinant TGF- -0, ethanolamine hydrochloride, sodium selenite,

retinoic acid, and putrescine dihydrochloride, preferably, sodium selenite, ethanolamine

hydrochloride, recombinant IGF, and putrescine dihydrochloride; and nucleosides, such as
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fructose, preferably, glucose; osnotic regul ators,
such as sodi um chl ori de, potassium chloride, and
potassiumnitrate, preferably, sodiumchloride; iron
sources, such as iron EDTA, ferric citrate, ferrous
chlorlde ferric chloride, ferrous sulfate, ferric

sul and ferric njtrate, .preferably, ferric .
degagyp Pa%e TEHLERE, RPN @denosig; Cémﬁn?o Hguanosine, and

uridiggul Iﬁ&lﬁ&;&efeﬁé@&n@&inﬁ@ﬁé YNt prebine BivBraidAldescri®ad SoEantibiotics,
Suéﬁlorlde sodlun1@WTsphate nonobasi ¢, HEPES, and NOPS,

asFSUeRigmycin, Beuilin G ipeiessiBR-and zenianticipcandepfil-indicators, such as
Ph&ﬁmRedmmﬂgmaama@@dthese conponents can be given as
exan%h Besi des t he above conponents, there may be
addedh magigmmisediin the BisssHt gyensign mayde PEQPE’E@ by gddingereenzymatic

deg}ﬁﬂﬁaﬂ SrRus Wik %ea@bﬁ‘é:ﬁﬁ%ééi'é%mcmi‘ esthmBchy lhfh s cell culture
ni ckel hIorlde, tin | oride, magnesiumchl ori

megyen, St a5 R MR Dul@etce s N@déﬁqdrl%ﬁg oyMedigmpd-MiYifFat 21:1 Mixture

(DEbELo'S Wi Bl E@gwmgﬂwmlﬁ Wikake F- eyrmmb SCHeL@.gpMH
as Tween 80, and Pl uronic F68: ﬁhomﬁh cof actors’

(Ingigrogeay.o fBIQOr3Rt (Sigmandildrich),e ESrbEhant0]] GRH rRigsnigicesinCD-CHO

t
o S gD e g AR 121

r et i Hothe peesny mvaniwnptlme meedsinnte wWhinly e enimeti¢ dlmadatlon product of
ﬁslpfn%gt%'r %kﬂs}f dgapéiéu%? 1§E&id%ﬁ'1§ fiot &%&ﬂa Q.gil AR08 3@ any medium may be
hydr ochl ori reconbi nant putr €sci ne
usedi hiepfcsely, orspryar freprgediv |Véxx£§1 des notsgethingsy mpmmal-derived serum
ma‘;i%xﬁé@&i e rlﬁﬁflaﬂﬁ:ulgg COXMYTal- gérﬂ’%d cgﬁ-%gl)( 320 %é@l h1 h does not
adenosi ne, cytl guanosi ne, uridine. {he
Corpipip fpy me@rr@hé@medewsor@ﬁt isofated Fremapaminply mrﬁfgned
desc W}Qﬁ%quéﬁi&n tGRhicRlaf Eﬁz&ﬁ'xatlc gé%gﬂaﬁ& Bltoﬁgcﬂto? AMFihBat or a fish
penicillin-G potassium an ent
mepiexiTAgtiveddsd & 2 sshm frafsmeqhhem jan R@l@lalﬁwe@l@ommear fresgmedium,
usually,Be CBHLIIBR H§lﬁﬁied it Jcﬁ?te@ ru?%@\%lcé ﬂ)vﬁﬁf {HRMelT®Y%n Bfow in such a

prepared by addi ng_an e mati ¢ degradati on product

megpunt. glihe greghodf C%ndﬂti@mgrﬁe lse\sdlr@@wntt@ﬂlasecwq:émtharart

Iil/tr)]lj In'?'lhee %rﬁ!)Elgn@é{i thd\5tRer c@ﬁgbﬁgﬂs iR Hférbuﬁﬁ‘re 'RieM%M 51'@'0' 0385 €306 mg/L
for epingyacidse 0 @81\&19 me@n}eagnemnedl f@rﬁoomﬁ/hf@rrhplck/faztom d t0 20 g/L
forFehex%gf soticld, bed R I(QT@ 1%g§LFMr osm%h@\‘ég%[a@&?r@ 1 15960 Bk for iron

i oscl ences),

h
SO‘&@S( w&%eggﬁg for ng @@5\/0 @OQQ(ll tad0&aigdnfor ﬂ?@)m@ﬁl elements Oto
5, 055 h@@?f%&c@nmﬂg‘lté‘jﬂ) 600 pg/t Bod REWRY c%?aﬁ:mrs IRy g@bl 50 mg/L

diumto which an enzyhatic¢ degradation product
forcwclew@ﬁ nEkgse amounts Faprberdetgrmined appropiiately deranding ondghe type of

theReM Ed B‘e‘-Uuﬁﬁxlebf anli mett&% of‘i‘l[{@jprét@ \Aﬁﬂéé{] may be used.

Pr ef er abl y ‘a ser free medi um which does not contain '
any HhaeRHlof des ¢uleer wedivm difiery derendimgdn ther cgdhior becaultared, but is

h does not
gaér gﬁ?%lﬁﬁggéﬁﬂgﬁggﬁﬁﬁgqﬁ£zg%§7HQ%E%H%&ggglated from
mamrﬁhe cil @Hpm@t@dr el thevineention enaye b weed; ovithiebc Anyarestriction, for
culﬁﬂﬁg RRES B %d %g%&’(x}il Qél%d gal%gll{, 'lrﬁzgct ? Bfgflt &llg 'aﬁﬂnal cells,
nea m or dan

extract I'S a serumfree ne
etcani il exampley e € oeatlone@ilOfacl dawipglialgene encoding a protein of interest

incorporated by genetic engineering procedures, or an antibody-producing fusion cell

represented by a hybridoma, such as mouse-human, mouse-mouse, or mouse-rat may be
cultured by the method of the present invention. The culture method of the present

invention may also be used when an animal cell is cultured to obtain a natural protein
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usually, the cell to be cultured is adapted in advance
to that the cell can grow in such a nedium The

nmet hod of conditioning cells is well-known to those
skilled in the art. 20 The anounts of the other
conmponents in the culture nmediumare 0.05 to 1, 500

el oy e 2 P OB kD B e B cn

ancEHéEalgc}élls aswelbss, th@aﬁbvg?ehﬁ(})lfl_k@%em/ L for osnotic
regul ators or. 1ron Ssourcges,
10, 0foP utﬂ#yowre%ﬁb@ﬁwg%sce llgn gy pregent em?e@owlicﬁs} cell into

| whidhaCgnEeh@din@! £8@inSof iftefedt His DedOBandBfrbd.f OFhe protein of interest is

surfactants, 0.05 to 10,000 gg/L for gromﬁh cofactars
notgpfeticpiagly lmifeg ad Ay e anyepregH Gk P Redy (i antibody, low

mo@é&ﬁléﬁ&&ecpﬁﬁb&!%r Qﬁhﬁﬁ&ﬂaﬁ%dﬁnﬂhﬁﬁkb@hﬁlbﬁdﬁ %&%r&larmlygslogmany
the t he cell to be cultured nd tHe typé of

aCttVﬁePrBeéé"t égrﬁnwcyrw%lp@sﬁtmqiht@gp factsr (@h@SEhl grapugocyisdnagiephage

colgh}t t:tﬁﬁl%atﬂ‘%oﬁ&gf gQ\/IC@SPt YN&vERIdoiekif, Rferetnt H‘&&Quklgléhcﬂ & IL-1 or
enerally pH 6. 6 and appropriately pH

. &PA urpdwgﬁ%ai@@gn atyanigyblogd copBidion @ﬁtowﬁéc) n\fen@ngohll an

mﬁﬁﬁm gg wm&ﬂgut any restriction, for 30
cuI urln% varlous cells (g bact er i al cells, funga
§ by|

cel | Examplge©f adibpdies ;prcaht:e the praflyeiion cepthed of the present
invehton) mcl’tzlﬁé n@%&ﬂ?lrﬁono@lomﬁlﬁbéhesoﬂergé@ frth lanfhad haas “human,

gene encod Ing a proteln of Interest I ncorporate
MOYass &8t bargﬁg‘, OB enksy & émj Hkes butolsopgrtificially modified recombmant

antﬁd?ogie? QAN &Y AMEid ghifbddie® rhuﬁﬁkﬂzed btHoRRE “&gﬁécﬂﬁ}é afitibodies or the

doma, such as nouseé- hunan, nouse- nou
mdlél@ mlatunﬁ%lyblﬂ@ clasgof thewyodwﬁels met pesicudsrlytliveited, and may be

an)p(:ﬁ§se§ﬁch'a@\’1%@it ag@ 15@9 Ligem@tt«,'j %AOfIFEthEJrIETI@F&t the like.

I nvent 1 on be’ used when

er‘-'m the, petibody l%@tl%ﬁ wsea aﬁatnhaﬁnacsm% ithe classgs pepiRrally BgG or IgM.

: Fultﬂlfé%n@fé' ﬁﬁlanﬁﬁ‘édg of-EﬁkePI‘éégnE va@ntmﬁté?@&’tnﬁ%é’esq{& gnl?ewﬂb'l"@gltlbodles

for culturin HK ce and Hela ce as we

butaaen ntibady ﬁéﬁ@@tﬁ: enesas By, gigbt Febkhindylopr mplepilpy sized antibodies,

e.gAR{HFR cnaﬁi Fv '(%FVh&(IWﬁS@cE‘B of IMBBTAIRE i0? dfvafehl} sxeiugher valence
into, which ene encoding a protein of interest

prepaigsh by Haking k¢ regrens ob prtikodies yithjadnkeresyeh asgoepsded@*er
par t irgélb@fury cdn'dﬂi'oh?&ﬁ%ﬁ&’eg@ﬁﬁn@ 6n ﬁﬁ)fylfér &{tﬁé &llsdé&h af® pfeferable

anti body (natura antib ow nol ecul ar si zed

rmqn@aw e@ﬁﬁemmctasadwmsiod?or erarrRls »en e celbis@CH@(cell. )it may

be @ﬁluﬁ‘ecpﬁ%ﬁl'l)oin%' fRbsphereatitt y@ogseﬁ&hﬁat(oarlﬂ RYaO pHAsE of 0 to 40%,
col Onﬁ stimul atin fact or

predaratiyi P 4 J0%- aval ol G e erblyahg st} Gafbel forld dasst or

(Gwv @§E1)Lre cqh }55 Bérﬁﬁ’ﬁ’lb@ bélﬁg VA8 hRe Bevib d3UEF Arfedlil f11 S Re, for
as IL-1 or A, Uurokinase, serum al bum n,

exaRID @ fé@%@éﬂrémedwk s devisgcany air [ifirimg caltwre dgice, Bpulture flask
typ@@ﬁl'nQQ dwites a%ﬁlﬂﬁé‘r' ﬂ%klk )Slp@ BhEE e, @fﬁ%kﬁﬁ IOIS’%C cuhﬁlre device, a

ant i bodi es produced by the production net
fluidized e 37 wlwr@miqvm aﬁ@llgw@h@oﬁyp@mwumq*ﬁyeqeon apller bottle type

culfiid B8R 67 lgtiosda o ARt BBl such as, humn,

mouse, rat anst er nmonkey or the li ke but
al soHight irpdustion nyprmgm eicerties pose s by antturingrit ¢ell dpliefrably, animal

cd@ﬂ&§n£ﬁ$&ﬂh@ﬁ&m@dgﬂ%&pﬁg&ﬁﬁneﬁﬂﬁanlZEd ant i bodi es,

I speciTic antl
To produce a protein in an animal cell, mere culture may suffice, or a special

procedure may be required. The procedures, conditions, etc. may be determined, as

required, depending on the animal cell to be cultured. In the case of a CHO cell
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15 l'i ke. The inmunogl obulin class of these antibodies
is not particularly limted, and may be any cl ass
such as 1gG (1gd, 1g&, 1g&3, 1gHA, etc.), IgA 1gDb,
IgE, IgMor the like. When the antibody is to be used
as a pharnaceutical the class is preferably 1gG or
Fupt her the antlbod of the prese
s U SoVrER AL ROE AGE RIS iR 6 PSR B bmerpibody by

a galhalo eﬁglhd:ebmg yapérmagimmmﬁple Clulta 1E}derf0?@bd uided theZforéfi€htioned

w nol ec si zed anti bodi le chajn
lqnécwrel@ ERPEID letejeSb?MﬁDG gt @eﬁl%‘%md&%@ about 1
to Q4 daig eeferdblly €A CBoutd? €panedhyYTHen KieNGilMRr madil@ is subjected to
of _antibodies with a Ilnker sugg as peptld

150[31“ llfkonﬁ Bridicatinn; By eopysdrral omethedst f58¢, peAEPly [atdugiéen to
Anh]é&gr ‘Engfn@&:fge|¢mﬂ§ eSho q{bﬁﬁ PusfsBin @bk&npa\ﬁ}\lzn%t '1@QSIOW,?Mmty
e ne

term ? desi red. For exa
Chrtgnaéomdaymlwp &5 & Migihiods Aseersham lihagaa%@@rqcb APn5rAV), whereby
the3r SRR Rit@e st bebbidedconcent rati on in a gas phase of
to 40%, 25 preferably 2 to 109% at 30 to 39C,
pr ef &ceditipg &b@gpres%mwmonlltﬂ%p%a lg 4 Brodwsg|arregombingat ansibody

(naR @Al Q{tiﬁﬁﬁiy UsitiBGHyY BRERME, o) tibI&uBe LS Sanﬁ@(;dya@hl%hc antibody,
cel| culture, for éxanple, a fernmentor typeé

huggnized entikadyc dispseifiai antibpdy, eippe acuﬁqombena@tevpr@fém 4granulocyte
colBh’} Etﬁﬁﬁatiﬂga%&:tort yesoS) tg:'&ﬁldé?ﬁélrﬁﬁxop’lﬁaéeg'c% {y stiln@fling factor

Méee culture device, a mcrocarrier ¥£é ure
(GMe($ B eryahropietinintererBdinfepigukin suehy ag v@rcIaL 6.at- Py proliinase,
serﬁﬂntawmﬁly fodatbohdtiiRiof $3ckdrSotc. ?oxrtﬁé b8 at Q‘Mgthly?el(ﬁ ype 30

cul ture device, and a packed bed type cul'ture device.

H gh production of protein becones possible by

ExaNtbuegng a cell (preferably, animal cell) according

to the nmethod of the present invention. To produce a

pr ot Elerpinbslogh thermresgnt ipeanfion pall ke dercribrdein ragre defpH i, reference

to e BIPRER BkamPleP GRY WeerfRY BOnigRIUI TR eddfples are intended to
procedures, conditions, etc. may be determ ned, as 35

illysiaaie he@resens dpeRdmandaRt oliEnibhe seape eb1he Preserts venfianur ed.
In the case of a CHO cell 9 transformed with a vector
cont ai_nj_n ne _encodi ng a npuse-human chineric
[EXAMB &g g@; gat

dendtueUdngn Beaite Hydslysatat i on, for

ex armrh@ coﬁlgbglwlﬁ drstheahé s RE O ARkhddher afe?&%ﬁ@ﬁme%%e as
condj tions, whereby the protein of interest can

dessHbesibelal-in the culture mediumin about 1 to 14 days,
Inif4l q\ﬁl&ﬁﬁjﬁl Yhé Borﬁt*éqgjdm]ysta@ PeEpeRl - ReftBiRRoe £ 4N tHsSidded to a

medi um.is subjected to 5 isolation and purification b

y
magyRalSREYed rampaRanh Bermedine at f gfl. e dfigsIdissolntian: Bguiesuita medium

wab AlterAidrliQdy Engi neering, Chijin Sho Kan publi shing
102-104; Affinity Chronmatography

conmpany, .
Feqdy @iil%ll esﬁ&cmh%@ns plde shRRe Ry iRdls mamms- é@wed spmponent
fre® EndBflim VARERERME inth® nRIRIS vRr®mddB L BHESD- f&ér}eﬁ&ve to the initial

obtained. According to the present i1nvention, It

megdiygs Hihe bewitqdpndenivsates39 g@@ iieh Added tatheirgsoliant mpdium and dissolved,

ﬁﬂkqéggpghm%ﬂ&ﬂ QﬂM anti body fragment, |ow nolecular
sized antib J chi neric antibody, humani zed

Ce]éntRQf@ayamam speedneliesidm GMb dyma taptihodya(T16é oprpiluring CHO cell
strei @Qbdd (DAY HRAN FRiblication WO 2005/005636.  The class of this antibody is

[gM.
The initial medium was added to a jar-type culture device. The above-described
CHO cell strain was added thereto at 2 x 10° cells/mL. Then, culturing was started at 37°C
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C) colony-stimulating factor (G CSF),

gr anul ocyt e- macr ophage col ony-stinul ating factor

(G CSF), erythropoietin, interferon, interleukin such
as IL-1 or IL-6, t-PA, urokinase, serum albunin,

bl ood coagul ation factor, etc.) or the like at a high

ol S TR e o SrPEERET DY S0 o

day Bef f:mhir@ \ahdh gelfXadiep hﬁsmlndml?azt}em n @amﬁﬁﬂgmbﬁperfﬁhﬁ&ﬁat the start

r tended t.0 ustrate the
of RARR TS A ot 18 K4 (18 SSUBPTRRE B gashrjpmple was
subjestentd Ql_lﬁe eﬁfluil&XAMBThﬁtdg}apﬁ?do a&teﬁhlr@ﬂhf t httbﬁcetht[t@l & antibody
nito rolys e C ositions of the [
S T i Hbﬁ@p&r B PRoTRGSBIAaP. Was Aoash Bd AREAO days
culd@t OvhenOthe Nebd ghediRAli Wil ndthRdDO Ot e h()’tﬂérohéfﬁatv@len the solution
prepared in Reference Example 1 was added to a

coptRintg| they enitpy deabvpis estied. hhigh sRttppdinpopceniragions com kg achieved
(1.9 nkidrk @ffer 10188y S @fiiitelaf bx¥BAhE 17 @@ sfier 14 days culture).

filter-sterilized. Feed Medi um The concentrations of

the conponents in the mammal -derived conponent free
[EXBOARIIB 21S eLkd@BattCulhié Usiak a MRt Ff'y&f%[}%at@ad e about

2-fold relative to the inrtial nmédium The bonito

hydr dhg <ampogitiensgef] she\gaedia fad dhe angthd pk preparatien therof are as
defledbesiol ved, 30 fol lowed by filter sterilization.

Cel |l : Reconbi nant antl%agangl i oside GVB human anti body

InipiplgVlogivmg; dhe bpmitp Ideslyssle pregarechimRefersascoEeampley 1 was added to a
manth&IdRAYd O Bethpdtieht Pﬁe@tm&ﬁurmtwﬁg/@%ﬁﬁ@p dﬁmutfoha% 9efsu1tam

this antibody is IgM The initi medi um was added t
megliyny wag flge-stetiligadr e devi ce. The above-described 35 CHO
Fe&PMedihd: 2iThe MBceAfaRAs bb ﬁfeectoﬁlpéﬁergs #h ROmakfhdl %émed component

Then, culturing was started at 10 under % CO2

frep medisn pised AS B £itFad mediam fwerg Im?su Qh?}l\/\ésf"lfierélaﬁfe fo the initial
medRRS ! e Hcohﬁcy\h}‘cﬁtgl?safer @ mg/Li%s %d&fd 16 tetrtiuBant MIL&?MdeISSOIVCd,

were cul tured until Sanpl i ng was perfornmed
folfoped by ulter stesslizatinn; ure and at days 3, 7, 10 and 14. The

Cefiul Hum&ngwmm&@mbdp{m%ﬁ&ﬁmlr@cep@ﬁaﬂm@yﬁ;ﬁsmn{g@m cell
si ze exclusion chromat ography to determ ne

- strlp RespAter asingrihehuraay ¢lpreaion fastas dy pemotarsdisgrsah in Rxqmgle 10 of

Intdmatidd@l Pabidagy won 92»197:@ 'bQé%dV\@§ 1R Qbth det- alsabéeda{nt Reference

10 days._ culture whe e fe medi um was_not fed. On
EXERBC g PPt UngHHEHnch e Faplighhon St FRLISOAG. ¢ s class of this
ant¥dy isdgydr ol ysate was fed, high antibody

concentratl ons_coul d be achl eved (1.2 g/L or nore

af t el hg dnitiyaediyin e @ddgddo exayas fygtue 91'@‘@9% dhe apoveglescribed
CH@¥8 kbt WhLddded thereto at 1 x 10° cells/mL when the feed medium was to be fed

and at 0.5 x 10° cells/mL when the feed medium was not to be fed. Then, culturing was
started at 37°C under 10% CO,. In fed-batch culture, the feed medium was fed at a
constant flow rate from day 2 of culture, and cells were cultured until day 10. Sampling
was performed at the start of culture and at days 3, 5, 7 and 10. The culture supernatant of
each sample was subjected to affinity chromatography using a protein A column to determine
the concentration of antibody produced. As shown in Fig. 2, the antibody concentration
was about 0.5 g/L after 7 days culture when the feed medium was not fed. On the other
hand, when the solution containing the bonito hydrolysate was fed, high antibody
concentrations could be achieved (1.1 g/L or more after 7 days culture and exceeding 1.4 g/L
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10 [ EXAMPLE 2] Fed-Batch Culture Using a Bonito

Hydr ol ysate The conpositions of the nedia and the

nmet hod of preparation thereof are as described bel ow.

Initial Medium The bonito hydrol ysate prepared in

Ref erence Exanple 1 was added to a rmammal -derived

one ee nediumat 15 g/ L. After dissolution,

aﬁ?ﬂ@p %@?@& 15 mediumwas filter-sterilized. Feed

Medi um The concentrations of the conmponents in the

. | -derived commonent. free nediumused as the
[Emﬂne#cﬂdj%ﬂ ?i)e‘gg% sing p BopitoHydolysate| ative to the
i ni t Thé coitﬁﬁgdltl}tfﬁs Jfihe BASHid AnddHEY heVRAL 6F prépariidn) th‘é’f%%f are as

deqpi e resul tant nmedi um and di ssol ved, fol
deSSS}bﬁfdl @ sterilization. 20 Cell: Humani zed PM 1

@e[ltM&ﬁQﬁ Tﬁ@Bd)m‘BUrEﬂH)lﬁére?rémﬁ%eﬁ@ﬁde@%ﬂ@[ %.%H&gi to a

CHO cell strain Er epared using t human el'ongati on

mapgeal-gerived comppnereamedinpséa efln  Adigrgiseolyipnethe resultant medium
wal @iﬂt@ﬁﬁﬁ{liz@d‘alAf W RbAEAL 1he @aﬁ{pn%{u]x? &%ﬁoﬁ%ﬂﬁ@? @R) lg)hfolésate was
anp apanes

met hod di scl osed i n Reference e 2o
usednexamni ned Pat ent Publicati on No H8- 99902. The cl ass

Feddf Mteéﬁhﬁl GhaRbARRENiohS of @gcomééneﬁﬂ%'ﬂ% ﬁlblﬂ}nmg'l\}émcm&nent

added to a jar-type culture Vi ce
fre%xﬁ@d@mu Bsedrgsbe) init@limnedim V@rer aiade Vefoldaghitive tohibe dnidalanedium.

Thigé’rut%%dfo?sht%/fﬁ'@- l%slfag}l&k{%df it téfﬁ%#{ %ﬁ&lg&uﬁ%ﬁgﬁﬁ followed

- by fifferpgerfliggtionTh éys, a @qylrrpl,u iherggmgersedivm avithedt the bemi® hyddelysate was

usedg0% C2. I n fed-batch culture, the feed nediumwas fed
at a constant flowrate fromday 2 of culture, and

Celke| MBLuinding singleiehain (v (se(Baly)-rroducsugpseomigin@0 GR cell prepared
by Ql%rrﬁéﬁ{da‘%ﬁscﬁ;seci fﬁ%t%ﬁﬁﬁ&na?f’u‘tﬁfdlﬁdﬁr g"ibé E6&ﬁy5 3, 5 7

he culture supernatant o sarrpl e Wwas

_ Cug‘&FBJR@E‘tl‘éd to affinity chromatography using a protein A

colu an
}&od%gﬂlaﬁiﬁ@mﬁﬁf %&délﬁ t&Q ﬁ'gf?%er &fh‘u@%&f e2NMhd QN e described

Rl s Grded dhereiatio dix 19 gells/mL.af Then, wlmwemtartmdeat 37°C

unddh €0t 0e,. f el feRdhaihRSas T tfaegonslgl‘t A6 1L BEh da @n&' culture,
when t he solutlon contalnlng the bonito ﬁ dr ol ysat

andygedls fsge cwlfuged wnitl idBvdg- 3Sareling avasrnerfonnes Eom|tungte time during
cul@ginb, e\éﬁﬁ thd c&ltLQé lsuﬁé’rneﬁ@ﬁ Rr2hdie Eaa{ 14 at}ﬁé c&lﬂ:leﬁ tﬁfmelg was

exceéeding 1.4 after ture
detegrmipeggbys Bgﬂ Itnefnhe using gheapgb af Ik@zraml apxhseguarse to which

sc(EOIBiRgd. t '/%Ibﬁo% irf B g e Iﬁ‘ot@ﬁd:oﬁ&ﬁtr%nt%gtg]bfl{ da\xls culture c was about

reparation thereof are as descri be

45 whemrfe feech medivay witheus dbe borptodpﬁir@ﬁatenwaefeér eﬁcéhe other
hanﬁxaz'ﬂm the oW %Qﬂiletﬂe bBnifd hyREYBke {8 feMed hfgﬁg}?&gﬁ ncentratlon

free medi um at % L. After dif ssol ution, resul tant
(exegeding ﬂﬁO mg/L after 14 ays culture) could be achieved.

[REFERENCE EXAMPLE 1] Preparation of an Enzymatic Degradation Product of
Bonito

A commercially available bonito was used as fish meat. To 840 kg of minced
bonito, 1,200 kg of water was added. The mixture was incubated for 1 hour together with
3.2 kg of plant-derived papain at pH 6.0 and at 65°C for enzymatic degradation. Then,
enzymatic degradation was further carried out with 3.2 kg of mold-derived exopeptidase for

15 hours under the above conditions, whereafter the system was heated at 95°C to inactivate
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was filter-sterilized. As a control, the sanme nedi um
wi t hout the bonito hydrol ysate was wused. 10 Feed
Medi um The concentrations of the conmponents in the
manmal - deri ved conponent free nediumused as the
initial medi um were nade 2-fo|d relative to t he

|n|t|al di The bonit h /L)

the, AR o R RSYSIeTLAES Shal 784 &t PimspiubS and ol
ThbYesiduk ik caricelitrdtddzatobRih abBt HSOCl@Hfﬁ@ lemzyhﬁﬁc a@gfmiafr&d préfuct of

Wi t ho tge bonito hydrol ysate was used. 15 Ce
ﬁﬁwﬁfmﬂﬁﬂao g single chain (Fv)2 (sc(Fv)?2)- produ0|ng

r ecol pidfitati gtehtk afd ot Bbliciibnt Bieed RN ste tHcdfloRS&Itherein

International Publication WO 2005/ 056604. Cul ture

by grgPgedn therentisgty j al medi um was added to a jar-type

culture device. The above-described CHO cell strain

was_ added t hereto at 3 x 105 cells/nL. Then, culturing

INDESTRIAEARRLICABHATY20 under 10% CO2. The feed medi um

vas  faReordingao Ql‘i’enﬁrte%ﬂﬁ ifyeRN6H, "i’tt 1@ pBEs‘?JI% @@b!ul?ur@ﬁ el Isfalfﬂ'y‘:"wnhout
and cells were cultured until anpl 1 ng wa

USIHE rqXPENFBE  PROEHASt iSHEh @9 ff:ﬁah@oulu@ |Sﬁ@m, cwhlpky r\ransg greraéy inheuality.
Fuﬁh@rin%fee by léﬁl%irﬂl%t@égll &Eoﬁﬁfgr{o Stli’?é'ﬁ’xlefﬁod % %he‘:;ﬁ ﬁpﬁl(fé’}ftlbﬂ rhsks of
fein was determ ne usi ng
Corpjammawn vpih abﬁmalapmws@wmé wlacfmaw becasig IS‘V}@S problems

I haF

fe"ShtP‘é?anﬁé‘a‘%‘?%”@% et RO £ < B and Septicd in

large@nisdi um wi t hout the bonito hydrol ysate was fed On
the other hand, when the solution with the bonito
hydrol ysate was fed, a high protein concentration
(exceeding 760 ng/L after 14 days culture) could be
achi eved. [ REFERENCE EXAMPLE 1] Preparation of an
Enzymati ¢ Degradati on Product of 30 Bonito A
commercially avail abl e bonito was used as fish neat.
To 840 kg of minced bonito, 1,200 kg of water was
added. The m xture was incubated for 1 hour together
wth 3.2 kg of plant-derived papain at pH 6.0 and at
65C for enzymati c degradati on. Then, enzynatic
degradation was further carried out with 3.2 kg of
nol d- deri ved exopeptidase for 35 15 hours under the
above conditions, whereafter the system was heated at
95C to inactivate 12 the enzynes. Then, the system
was centrifuged and filtered to renove insol ubles and
oils. The residue was concentrated to obtain about
150 kg of an enzymatic degradation product of fish
nmeat (bonito). Al publications, patents and patent
applications cited herein are incorporated herein 5
by reference in their entirety.
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| NDUSTRI AL APPLI CABI LI TY According to the present
invention, it is possible to culture a cell stably
wi t hout using expensive proteins, such as fetal
bovi ne serum which vary greatly in quality. 10
Furthernore, by culturing a cell according to the
met hod of the present |nx§£3_ g ri sks of

contani nation with abnor Fﬁ ons or viruses which
have becone serious problens O recently can be

el i m nat ed, fe b|o harnaceutlcals can he

pr oddicedt %%%Oﬁ qoguogéma §armg cplgginggn g initial medium
ancpfe%ﬁ@ at feastdnb&A H’&Q n@éduﬁﬁ' kd theiimdaldnédhh dﬁﬁg@ EhlRiriRg, wherem at

tarting culturing in an initial medi um and feedi ni

leaﬁte%&et ofpPeantiak gediuFear the teed mprdiym icpntams #e OGS f@adatlon
prd%l'd&ttolf FsREheat\¥n 8 Sk Me@Mlextract h&RAtheas. of the initial

medi um or the feed medi um contains an enzynatic

degradation product of fish neat or a fish neat

extract addeghdder @ﬁlﬁlrm% a &lln&;rﬁﬁ}gu%es rr% lé{lluﬁ'ﬂlgamcz? ledium

conprising startin uring Ln a mediu cont ai ni n
CoR{pnEE Afnefzypate gﬁaa%aﬂp@ rprfpﬁus;ﬁ o fislyfment on anfisht meat eattract added
th Eété Bnd™R&Hing %k Gt Iﬁé%ﬁ%éﬁﬂ plagindofee dk t or a fish

e | east oncg@an enz@natlc egr ada |on1pr08uct o?g%ﬂkﬁ orats
megieiragito themeshim dwang cltuninget to t he medi um duri ng

culturing. C 3. The method according to claim 2,

wherein the cell is cultured by fed-batch culture. 15

4. TRe Wee msthodacenrding do chimrdy véwweein thected]i igwultured by fed-batch
culdierein the cell is a cell into which a gene encoding

a protein of interest has been transferred. 5. The

met hod according to claim4, wherein the protein of

i nteyes

o any onorsfiod ARbIBRS any ot CheldlF ) W) AL FR AL R cellimo
whighy arﬁ;@pe epcefling a@rozemvﬁ@tqm h@daea@@@wfﬁrm@ to claim 6

wherein the cell is a mammal cell. 25 8. The nethod
accordln to claim7, wherein the manmal cell is a CHO
cel | 3. 9Themgthog wowﬂnaotp slaire tnghereip il REpiaintgyf interest i anrpgtibody.
a ceII conprising starting culturing in an initia

nedlun1and feeding at |east once a feed nediumto the
i ni t Pal Thewethad according to any one of claims 1 to 5, wherein the cell is an animal

cell.

7. The method according to claim 6, wherein the cell is a mammal cell.

8. 'The method according to claim 7, wherein the mammal cell is a CHO cell.

9. A method of producing a protein by culturing a cell, comprising starting
culturing in an initial medium and feeding at least once a feed medium to the initial medium
during culturing, wherein at least one of the initial medium or the feed medium contains an
enzymatic degradation product of fish meat or a fish meat extract added thereto.

10. A method of producing a protein by culturing a cell, comprising starting

culturing in a medium containing an enzymatic degradation product of fish meat or a fish

meat extract added thereto and feeding at least once an enzymatic degradation product of fish

14
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15

30 during culturing, wherein at |east one of the
initial mediumor the feed nedi um contains an
enzymati ¢ degradation product of fish neat or a fish
nmeat extract added thereto. 10. A nethod of producing
a protein by culturing a cell, conprising starting
n a ne un1contaln|n an enzymatic
meats(ﬁraitrfhff?esh“&ﬁ%}&%g? mpdiym dyft ‘a fish 35 neat
extract added thereto and feeding at |east once an
enzynmati ¢ deg ation product of fish 14 pea
fishl tL%g gecplinge claug Wmndereimnige sell tswimd by fed-batch
culfke net hod according to claim 10, wherein the cell is
cultured by fed-batch culture. 5 12. The net hod
according to any one of claims 9 to 11, wherein the

cell 195 Phecibthod hd%f?hﬁ’g‘tb %H¥ antggf@alﬁﬁ @qg'lﬁ‘ OwhRerBih Wedell is a cell
of interest has been transterred . The net ho

inte, Beish @igeee ensodingp prote obypisrest l??stbh@ tmn@ﬂe@f:dw of interest
is an 10 antibody. 14. The nethod according to any
one of clains 9 to 13, wherein the cell is an ani mal
cel | 13.15Thesmethed aseqriag tacdamdl hgwheseia|the profgn afhisteedshis an
antifd@y.cell is a mammal cell. 16. The method according to
claim 15, wherein the mammal cell is a CHOcell. O 15

14. The method according to any one of claims 9 to 13, wherein the cell is an

animal cell.

15. The method according to claim 14, wherein the cell is a mammal cell.

16. The method according to claim 15, wherein the mammal cell is a CHO cell.
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