DESCRI PTION CELL CULTURE METHOD AND UTI LI ZATI ON OF THE SAME TECHN CAL
FIELD 5 The present invention relates to a nethod of culturing a cell and
use of the nmethod. More specifically, the present invention relates to a
met hod of culturing a cell and a nethod of allowing a cell to produce a
protein utilizing the above nmet hod. BACKGROUND ART 10 In culturing an ani nal

cell to obtain a natural protei nr@ﬁ) y the animal cell, or in
culturing an aninmal cell incorpo ne encoding a desired protein to
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becone addl tional unknown factors fromthe vi ewpoi nt of stable rranuf acture.
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mycoplasmas. Although most of these viruses or mycoplasmas are nonpathogenic, they

20  can become additional unknown factors from the viewpoint of stable manufacture.
Furthermore, the serum contains more than 500 types of proteins, thus complicating the
isolation and purification of the desired protein, the cell product, from the cultured medium.
To resolve such problems with stable manufacture, methods using a serum-derived purified
protein such as fetuin, insulin or transferrin, instead of serum, are performed. Methods,

25  which use culture medium components extracted from mammals, are also attempted from
the viewpoint of production cost.

Recently, however, concern has been expressed over the relation between
mammal-derived components and diseases such as mad cow disease, bovine spongiform
encephalopathy (BSE), transmissible spongiform encephalopathy (TSE), and

30  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



1 decrease in viable cell count in the culture broth, at an early stage of
culture. These events nake long-termculture or |arge-scale culture

i npossible. In order to solve the above-described problem a nmethod in which
an enzymatic degradation product of fish meat or a fish neat extract is
added to the culture nediumhas 5 been reported (Patent Docunents 1 and 2).
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of the present invention are as described below. (1) A nmethod of culturing a
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(3) The MEANS Tof SORYE TMEPROBLENE cell is cultured by fed-batch culture.
As a result of extensive and intensive researches toward solution of the
above-described problem, the prevent inventors have found that is it possible to allow a cell
20  to produce a protein of interest at a still higher yield by performing fed-batch culture using a
medium containing an enzymatic degradation product of fish meat or a fish meat extract
added thereto. Thus, the present invention has been achieved.
The subject matters of the present invention are as described below.
(1) A method of culturing a cell comprising starting culturing in an initial medium and
25  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.
(2) A method of culturing a cell comprising starting culfuring in a medium containing an
enzymatic degradation product of fish meat or a fish meat extract added thereto and feeding
30 at least once an enzymatic degradation product 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.

35 (5 The method of (4), wherein the protein of interest is an antibody.



(4) The nethod of any one of (1) to (3), wherein the cell is a cell into
whi ch a gene encoding a protein of interest has been transferred. 35 (5)
The nethod of (4), wherein the protein of interest is an antibody. 2 (6)
The net hod of any one of (1) to (5), wherein the cell is an aninmal cell.
(7) The method of (6), wherein the cell is a mammal cell. (8) The nethod of
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(16) The method of (15), wherein the mammal cell is a CHO cell.

20  EFFECT OF THE INVENTION
In the present invention, it is possible to allow a cell to produce a protein of interest
at a still higher yield by adding an enzymatic degradation product of fish meat or a fish meat
extract not only to the medium at the start of culturing but also to the medium during
N culturing.
25 The present specification encompasses the contents described in the specification
and/or the drawings of Japanese Patent Application No. 2005-000747 based on which the

present patent application claims priority.

BRIEF DESCRIPTION OF THE DRAWINGS

30 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).

35 Fig. 2 is a graph showing the concentrations (g/I.) of an antibody produced in



culture nedia by CHO cells which were cultured in a mamual -deri ved conponent
free nmedium supplenmented with 5 g/L of bonito hydrolysate (initial nedium
and a mamal -derived conponent free medi um suppl enented with 30 g/L of
bonito hydrolysate (feed nmediunm). 35 Fig. 2 is a graph showi ng the
concentrations (glL) of an anti body produced in 3 culture nedia by CHO
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is fed to the medium during culturing.

20 According to the present invention, it is possible to culture a cell satisfactorily in a
medium generally used as a conventional, animal cell culture medium without adding
mammal-derived components.

Generally, cell culture methods are classified into batch culture, continuous culture

\ and fed-batch culture. In the present invention, any of these methods may be used.

25  Preferably, fed-batch culture or continuous culture is used. More preferably, fed-batch
culture is used.

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.

30 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

35  or intermittently, but continuous removal of culture broth as seen in continuous culture is not



to a nediumand the cell is grown therein wthout feeding of fresh nmedi um or
renmoval of culture broth during culturing. 30 Continuous culture is a
culture nethod in which a mediumis continuously fed and continuously
removed during culturing. Perfusion culture is also included in continuous
culture. Since fed-batch culture is internedi ate between batch culture and
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nunber ofy/lt, i piEfsrably 10-120 g/L, more preferably 20-90 g/L, still more preferably 30-75 g/L.
20 The volume ratio between the initial medium and the feed medium is not particularly limited.
Usually, when the volume of the initial medium is taken as 1, the ratio of the feed medium is
0.01-10, preferably 0.1-1, more preferably 0.2-0.3. The feed medium may be fed
continuously or from time to time. When fed from time to time, the number of times of
{ feeding is not particularly limited.  The feed medium may be fed once or plurality of
25  times.
With respect to the enzymatic degradation product of fish meat or fish meat extract
used in the present invention, examples of fish meat include the fish meat of red fleshed
fishes, such as bonito, frigate mackerel, tuna, mackerel, pacific saury, sardine, horse
mackerel, and salmon; and the fish meat of white fleshed fishes, such as cod, Japanese sea
30  bass, right-eyed flounder, 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

35 95°C) for several tens of minutes to several tens of hours. Specific examples include stock



feeding is not particularly limted. The feed nmedium may be fed once or
plurality of 25 tines. Wth respect to the enzymati c degradati on product of
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used alone or in combination. When they are combined, they may be added at the same
time, or progressively.
The enzymatic degradation product of fish meat in the present invention is
preferably an enzymatic degradation product of fish meat obtained by treatment with the
25  proteinase, followed by treatment with the peptidase.
The conditions for treatment with enzymes differ depending on the type of the
enzyme used. Usually, the enzyme treatment is performed at pH 2 to 12, preferably pH 4 to
8, at 30 to 90°C, preferably 40 to 65°C, for 30 minutes to 72 hours, preferably 3 to 24 hours.
The enzyme is used at about 0.001 to 10 w/w%, preferably 0.1 to 1 w/w%, more preferably
30 02-0.6 w/w2%, relative to the protein as the substrate. The enzyme in the resulting
enzymatic degradation product of fish meat is inactivated by heating or 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

35  meat is not particularly limited and any ratio may be used. For example, the ratio disclosed



20 exopepti dase, am nopepti dase, carboxypeptidase, and di pepti dase. These
enzynes can be used alone or in conbination. Wen they are conbi ned, they
may be added at the sane tinme, or progressively. The enzymatic degradati on
product of fish neat in the present invention is preferably an enzymatic
degradati on product of fish neat obtained by treatnment with the 25
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fructose, preferably, glucose; osmotic regulators, such as sodium chloride, potassium

chloride, and potassium nitrate, preferably, sodium chloride; iron sources, such as iron EDTA,

ferric citrate, ferrous chloride, ferric chionde, ferrous sulfate, ferric sulfate, and ferric nitrate,

preferably, ferric chloride, iron EDTA, and ferric citrate; and pH regulators, such as sodium

25  bicarbonate, calcium chloride, sodium phosphate monobasic, HEPES, and MOPS, preferably,

sodium bicarbonate. Culture media containing any of these components can be given as
examples.

Besides the above components, there may be added trace metal elements, such as

copper sulfate, manganese sulfate, zinc sulfate, magnesium sulfate, nickel chloride, tin

30  chloride, magnesium chloride, and sodium subsilicate, preferably, copper sulfate, zinc sulfate,

and magnesium sulfate; surfactants, such as Tween 80, and Phuronic F68; growth cofactors,

such as recombinant insulin, recombinant IGF, recombinant EGF, recombinant FGE,

recombinant PDGF, recombinant TGF-a, ethanolamine hydrochloride, sodium selenite,

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

35  hydrochloride, recombinant IGF, and putrescine dihydrochloride; and nucleosides, such as



hydr ochl ori de, riboflavin, thiam ne hydrochloride, vitam n B.sub.12, and
ascorbic acid, preferably, biotin, folic acid, lipoic acid, nicotinam de,
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hydrochl oride, vitam n B.sub.12, and ascorbic acid; lipid factors, such as
choline chloride, choline tartrate, linoleic acid, oleic acid, and
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for amino acids, 0.001 to 10 mg/L for vitamins, 0 to 200 mg/L for lipid factors, 1 to 20 g/L
for energy sources, 0.1 to 10,000 mg/LL for osmotic regulators, 0.1 to 500 mg/L for iron
sources, 1 to 10,000 mg/L for pH buffers, 0.00001 to 200 mg/L for trace metal elements, 0 to
( 5,000 mg/L for surfactants, 0.05 to 10,000 ug/L for growth cofactors, and 0.001 to 50 mg/L
25  for nucleosides. These amounts can be determined appropriately depending on the type of
the cell to be cultured, and the type of the protein of interest.
The pH of the culture medium differs depending on the cell to be cultured, but is

generally pH 6.8 to 7.6 and appropriately pH 7.0 to 7.4 in many cases.
The culture method of the invention may be used, without any restriction, for
30 culturing various cells (e.g., bacterial cells, fungal cells, insect cells, plant cells, animal cells,
etc.). For example, a COS cell or CHO cell having a gene encoding a protein of interest
incorporated by genetic engineering procedures, or an antibody-producing fusion ceil
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

35 invention may also be used when an animal cell is cultured to obtain a natural protein



fish meat or a fish neat extract is added is not particularly limted, and
any nmedium may be used. Preferably, a serum free nedi um which does not
contain any nmanmal -derived serum nay be used. In particular, a
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The culture conditions differ depending on the type of the cell used, and preferable
conditions may be determined as desired. For example, when the cell is a CHO cell, it may
( be cultured usually in an atmosphere with a CO, concentration in a gas phase of 0 to 40%,
25  preferably 2 to 10%, at 30 to 39°C, preferably about 37°C, for 1 to 14 days.
Culture can be performed using various culture devices for animal cell culture, for
example, a fermentor type tank culture device, an air lift type culture device, a culture flask
type culture device, a spinner flask type culture device, a microcarrier type culture device, a
fluidized bed type culture device, a hollow fiber type culture device, a roller bottle type
30 culture device, and a packed bed type culture device.
High production of protein becomes possible by culturing a cell (preferably, animal
cell) according to the method of the present invention.
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

35 required, depending on the animal cell to be cultured. In the case of a CHO cell



colony-stinulating factor (GWCSF), erythropoietin, interferon, interleukin
such as IL-1 or [|L-6, t-PA, urokinase, serumal bum n, blood coagul ation
factor, etc.). Anmong all, an 10 antibody is especially preferred. Exanples
of antibodi es produced by the production nethod of the present invention

i nclude not only nonocl onal antibodies derived from ani mals such as human,
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[EXAMPLE 1] Fed-Batch Culture Using a Bonito Hydrolysate
The compositions of the media and the method of preparation thereof are as
described below.
( Initial Medium: The bonito hydrolysate prepared in Reference Example 1 was added to a
25  mammal-derived component free medium at 5 g/I..  After dissolution, the resultant medium
was filter-sterilized.
Feed Medium: The concentrations of the components in the mammal-derived component
free medium used as the initial medium were made about 2-fold relative to the initial
medium. The bonito hydrolysate (30 g/L) was added to the resultant medium and dissolved,
30  followed by filter sterilization.
Cell: Recombinant anti-ganglioside GM3 human antibody (L612)-producing CHO cell
strain disclosed in International Publication WO 2005/005636. The class of this antibody is
IgM.
The initial medium was added to a jar-type culture device. The above-described
35  CHO cell strain was added thereto at 2 x 10° cells/mL. Then, culturing was started at 37°C
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to 14 days, preferably in about 7 to 10 days. Then, the culture nmediumis
subjected to 5 isolation and purification by conventional nethods (see, for
exanpl e, introduction to Antibody Engineering, Chijin Sho Kan publishing
conpany, pp. 102-104; Affinity Chronmatography Principles & Methods,

Amer sham Phar maci a Bi otech, pp. 56-60), whereby the protein of interest can
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medi a and the nmethod of preparation thereof are as described below Initial
Medi um The bonito hydrol ysate prepared in Reference Exanple | was added to

a 25gmanERiaNgers YEIrSPERENE Riure USRig T UnHORlolsdkL. Af ter dissolution, the
resul tant nedi um ﬁlas filter-steril |gzed. qugdm%gdi um The concentrations of

t he conponent s Tha comwopitionsadt ther ngdig andntbermeethod pf preparation thard dira @St he
ifitial r%&iﬁ]ggag\%@ made about 2-fold relative to the initial nmedium The
bonito hydrol'ysate (30 g/L) was added to the resultant nedium and di ssol ved,
30 fol | oveitialoyledinin dhe douita hydralysatmpreetd in Referntx Beawpladtwasyaidgd tosi de GVB

human antj bod 1.612) - produci-n cel |l ,-styaip:di sclgsed in Lnternational
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medi Uk wasedada eds filterastgridized ype cul ture device. The above-described 35 CHO
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free medium used as the initial medium were made about 4-fold relative to the initial
medium. The bonito hydrolysate (75 g/L.) was added to the resultant medium and dissolved,

followed by filter sterilization.

20  Cell: Humanized PM-1 antibody (anti-human IL-6 receptor antibody)-producing CHO cell
strain prepared using the human elongation factor Ie promoter disclosed in Example 10 of
International Publication WO 92/19759 based on the method disclosed in Reference

_ Example 2 of Japanese Unexamined Patent Publication No. H8-99902. The class of this
( antibody is IgG1.

25 The initial medium was added to a jar-type culture device. The above-described
CHO cell strain was added thereto at 1 x 10° cells/mlL 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

30 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

35  concentrations could be achieved (1.1 g/L or more after 7 days culture and exceeding 1.4 g/
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10 under 10% CQ2, In fed-batch culture, the feed nediumwas fed at a
constant flowrate from day 3 of culture, and cells were cultured until day
14. Sanmpling was perfornmed at the start of culture and at days 3, 7, 10 and
14. The culture supernatant of each sanple was subjected to size exclusion
chromat ography to deternmine the concentration of antibody 5 produced. As
shown in Hig.10Haydduttw@nt i body concentration was about 0.6 g/L after 10 days
cul ture when the feed mediumwas not fed. On the other hand, when the
solution containing the bonito hydrolysate was fed, high antibody

concentratgmm@g]d mwmﬁﬁhuﬁﬁggmm@ﬂwm@m@ after 10 days cul ture and
exceeding 1.7 g/L after da cul ture 10 LE 2] .Fed-Batch Cul ture
Using a Bonito PB@?@S&‘E@ST?{}/&’@JH%% %G?Fs“t?hofih‘gpﬂ@ﬁfén%g]efeﬁ ethod of
preparat i Q&Cﬁﬁga%gjw are as ( described below. Initial Medium The bonito

hydr ol ysate prepared_in Reference Exanple 1 was added to a mannal-derived
conponent Infitiad Medsanuheyboni® hydrolysatet mepamdsiadiaierrens, Example évastagdded 1015 nedi um
was filte | on nts in
e )T o S e e R, e R e e
made abouwagiiltet-derietditi ve to the initial medium The bonito hydrol ysate
(75 g/L) was added to the resultant nmedi um and di ssol ved, followed by
filter sterilization. 20 Cell: Humani zed PM 1 antibody (anti-human IL-6
recept®r Hexdi Mediyx)m prTiheI woncegtrafidty ofihe compomnts ip tepanmdialidemngd tchepbnentin

el ongati on factor ropot er. .di s¢l osed in l e 10 of ., I.n f ha i.onal

Publ i cati grﬁ %d’é]?} Tﬁﬁ tggérgtéaldﬁ R et H]S‘SGEET gl |r8]§é&e |?On et ilrle c% Exarrpl
@ of Japafisbodileawdrolysed (ngDMaEuMddaameomuNmt i 89 AP dissiheedcfoliewedf thi s
ant i body The initi di um added 1 rzt ulture

devi ce. Th% ﬁk%o%@“&@% i BEd C‘Ba@ ré% ?a“?tlp?ff ﬁ“oﬁtd'g%% bﬁ%p%%glygg Y9 106
cells/nm whagn the feed nediumwas to be fed and at 0.5 x 106 cell s/ nlL when
the feed nmediumwas not to be fed, Th cul turing S ed at 37C under
10% O, it MPhateding tingle peain thye GuBD e T B0 cEmers fl ow
rate fr Oﬁbgﬁbé nfetd distidsed B InRAEHGRE PSHINEES Wl Joaseesspat i | day 10. Sanpling
30 was orned at the start of culture and at days 3, 5, 7 and 10. The

culture s@p’é‘ﬂfﬁ&eaﬂtﬁ of each sanple was subjected to affinity chromatography
using a proteinrf ﬁa‘?ﬂnéﬂ@kdﬁﬁ%%& ﬁ&d&t%’ adérztgpec&ﬂt%f‘e“&eﬁ@c%' OffthOhbRRldeRRABY

produced. As shown In e anti concentrati on
CHO cell strain was added thereto at 3 x 10° cells/mL. Then, culturing was started at 37°C

20 under 10% CO,. The feed medium was fed at a constant flow rate from day 3 of culture,

and cells were cultured until day 14. Sampling was performed from time to time during
culturing. For the culture supernatant of each sample, the concentration of protein was
determined by BIACORE method using the part of MPL amino acid sequence to which
{ sc{Fv), binds. As shown in Fig. 3, the protein concentration after 14 days culture was about
25 450 mg/L when the feed medium without the bonito hydrolysate was fed. On the other
hand, when the solution with the bonito hydrolysate was fed, a high protein concentration
(exceeding 760 mg/L after 14 days culture) could be achieved.

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

30  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

35 15 hours under the above conditions, whereafter the system was heated at 95°C to inactivate
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was about 0.5 g/L after 7 days culture when the feed nediumwas not fed. On
the other hand, when the solution containing the bonito hydrol ysate was
fed, high antibody 35 concentrations could be achieved (1.1 g/L or nore
after 7 days culture and exceeding 1.4 g/L 11 after 10 days culture).

[ EXAMPLE 3] Fed-Batch Culture Using a Bonito Hydrol ysate The conpositions of

the nmedi ahan@yhBe MBERCH HsteB GRAERIIAERIIAE TBBled 36 Rnfve iMoRBRS hd8fls. bel ow.
Initial Medium The bonito hydrolysateiiyepared in Reference Exanple 1 was

added t o The repidvanvas genderistediombtaredhout 138&kerms ah gnaymatis degradatinp peaduct of

di ssol utig nm?ﬂ%mﬁ&@“'ta”t medium was filter-sterilized. 10 Feed Medi um
The concéntrati f the conponents in the mammul -derived conponent free
medi um used as Alhgublipationgpatentd andpatent epplwateons cital lerairm e incogporated hezeinni t i al
nediugl Th ggnLt%gaégﬁpl sate (30 g/L) was added to the resultant nedi um
and d'ss&V& S o1 &"%% filter sterilization. As a control, the sane
medi um wi t hout the bonito hydrolysate was wused. 15 Cell: MPL-binding single

chain (F FV) 2)hs ing, reconbinant CHO cell prepared by the
nmet hod dﬁéﬁ“&é@éA¥ﬁaﬁﬂﬁégg§ﬁhgﬁaI Publicatipn WD 2005/ 056604. Cylture

Resul ts: The i MdchrdingM@dhe pred@t imadesh, tivisdpokable ty RRINFE htcdll §taBBVivitBout The
above-described CHO cell strain was added thereto at 3 x 105 cell s/ m..

Then, culUSiBi SXHeNAs grofginsepugh as7igtal Jovine gepum,owhichpvaryiggeatlzed Aaitim was
fed g a mRRshRRL b?;!c%}%hﬁx?gt £cdir %@ﬁ% B B mietholl W She FRGnCRVRiORCH&s D! tured
until day 14. Sanpling was performed fromtine to tinme during culturing.
For the cabteminatign st abrormabpriensc hr yimssls ewhich dage hsesme setiany ppblsmst ei n was

determn gggﬁ”ﬁﬁ o] i -Eﬂﬁl : M 81 i ceto
whi ch ( g%?ﬁ%gghﬁln S. &BE 6&%&?%0 |g.&%%h?%%cprotggﬁm%g%@ggy a??gﬁ after
14 days darz¢ quantitietss about 25 450 ng/L when the feed medi um wi t hout the
bonito hydrol ysate was fed. On the other hand, when the solution wth the
bonito hydrol ysate was fed, a high protein concentration (exceeding 760
ng/L after 14 days culture) could be achi eved. [ REFERENCE EXAVPLE 1]
Preparation of an Enzymatic Degradation Product of 30 Bonito A commercially
avai l abl e bonito was used as fish neat. To 840 kg of m nced

13



bonito, 1,200 kg of water was added. The m xture was incubated for 1 hour
together with 3.2 kg of plant-derived papain at pH 6.0 and at 65C for
enzymati c degradation. Then, enzynmatic degradation was further carried out
with 3.2 kg of nold-derived exopeptidase for 35 15 hours under the above
conditions, whereafter the system wAassIMfated at 95C to inactivate 12 the
enzynes, Then, the systemwas centrifuged and filtered to renove insol ubles
and oils. The residue was concentrated to obtain about 150 kg of an
enzymati c degradation product of fish nmeat (bonito). Al publications,

patents and pat ent i i 5b
reference in ?hel r %ﬁ{%l{r"gﬁgcwﬁﬂfﬁ;sérﬁ‘ﬁl W&E}f%&% "L‘E%@&ﬁ‘?‘g&aﬂdwg‘ﬂ@l t he Y
presefAt (cAVEHIRDHN enzymagic dogreildica predust bt (stemaataual fight medtexicthdded  usi ng
expensi VQhaé@tﬁu%edlﬁgﬁhleaﬁ Juet ah chuhaig délmer"gfdéll V& Hstd @atd

quality. Furt hernore, by culturlngac ngtot 3hod of the
present i ﬁbé‘i‘ﬁaF BHTact fostrg “t?fh%ﬁt‘réfffﬁ HHRIBE wi t h abnor mal pri ons or viruses
whi ch have becone sﬂ{drgﬂ%ep@egt}g@ummred?c%tgaycmmu@e el i m nated, and safe

bi ophar maceuti cal s can be produced and supplied in |large quantities. 13
CLAIMS 1. A method of culturing a cell conprising starting culturing in a

medi um 5 cont ai. nThrgnamoelmz;ymalirigmodﬁgnadatvhaﬁimtrhedjentis afcelliiaty whth 0or a fish
nmeat extracé added a g {3 ﬁ %Ed L ebdl ng _at. | east once an enzynatic
degr adat &R PFOGTE? PP SHRERE "y e§n PPUH Hbat extract to the medium

during culturing, wherein the cell is cultured by fed-batch culture. 10 2.
The net hod accor i e l ich a
gene encodlng%a gpggg%%xg%&b 1ﬁgt %%gﬂb%@%e rgﬁ rgwﬂlg?'@m%$h§:%2thod
accor di ngntibodyl ai m 2, wherein the protein of interest is an antibody. 15 4.
The q?thod according to any one of clainms | to 3, wherein the cell is an
animal cell. 5. The nethod according to claim4, wherein the cell is a
manmal cel | . 4 The method according to any one of claims 1'to 3, wherein the cell is an

animal cell.

5. The method according to claim 4, wherein the cell 1s a mammal cell,
20
6. The method according to claim 5, wherein the mammal cell is a CHO cell.

7. A method of producing a protein by culturing a cell, comprising starting
25  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 meat or a fish meat extract to the medium during culturing.

8. The method according to claim 7, wherein the cell is cultured by fed-batch
30 culture.

9. The method according to any one of claims 7 and 8, wherein the cell is a
cell into which a gene encoding a protein of interest has been transferred.

35 10. The method according to claim 9, wherein the protein of interest is an
antibody.
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20 6. The nethod according to claim5, wherein the manmal cell is a CHO
cell. 7. A nethod of producing a protein by culturing a cell, conprising
starting 25 culturing in a nmedium containing an enzynmati c degradation
product of fish neat or a fish nmeat extract added thereto and feedi ng at

| east once an enzymatic degradation product of fish neat or a fish neat
extract to th dp claim7,
wherein the cgﬂrqgg%gﬁ u%%gngﬁi?%@wggﬂg ck%%?@ﬁ?ﬁﬂ?@h&%ﬁﬂ% Eagézﬁb
accordln@nmﬁiéﬁy one of clainms 7 and 8, wherein the cell is a cell into

whi ch a gene encoding a protein of interest has been transferred. 35 10. The

ant i body. 14 12 ThReiaidmseonboPay koW By oRE ool s mrmE eyt 10, wher el n

the cell is an animal cell. 5 12. The net hod accordlng to cIa|n111 wher ein
trgﬁ’rrgﬁl Le: is Iasb %C@(gfllacc%gmg 0 clantnthd wce(r:e%% amma "% aZCHYﬁher ein the
cell.
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