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ARSTRACT

Proced

ures sre described for preparaticn of heat-stable
chemically defined medium fox the cultivation of animal
c2lls in scspension. Crowth of cat kiduey, Hela, and L
s of 4.1, 33.8;, and 47.1 x 107 cells per ml was

afver 6, 10, and 10 days of incubdciocw, respuctively.
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1.  INTRODUCTION

The advantagas of @ chemically defined mediuwn iu tiszue cult\re bzvg
i been recognized for several vears, A chemiczlly defined medium that is
i 2150 heat-stable has additional advantages: processing in a single

5 vessel raquires laze handliing, and theveby reducas chance of ccutaminaticﬂ;

4 e BT it AN T MM rr.nnf-‘u%r

&= availability of autaclaves ip most laboratories eliminates the necessicy
= for filtiatiun equipment, and iadusivial ziorilizing eguipment may be
oo employed for large quantities,

P, A filter- 5;&:1112’1; chemically deficed medium wes described in 1963
g that supported growth in suspension of sevesai cell 1lizas’ the madium
g was latrr simpliffad by codissicn of isgulin.® A hest-stable 3erum-irce

e Taedium contAining péeptons wad dEBCrib@d in I5Go.”  WNd DUNEAT Paped
describes the development of & heat-stable, chemically defined medium
that supports growth of animal cells in suspension culture comparable to
growth obtained in filter-sterilized madia.

LICEY SRR T AT

II. MATERIALS AND METHODS

L VRN TR

A, HEDIA

Except for methylecellulose, glutamime; and sodium bicarbonate, all
ingredients ‘o make 1,000 ml of the chemically defined medium {Table 1)
were dissolved in 937.5 ml of distilled wrtexr, placed inm 8-o0z or lé-oz
prescription bottles (187.5 ml or 375 ml), and autoclaved with loose
caps at 121 € for 15 minutes. Methylcellulose was prepared by autoclaving
at 121 C for 15 minutes as a 2% solution in 8-o0z prescription bottles.

The 5% sodium bicarbonate solutiocns wer2 autoclaved in nearly filled,
tightly stoppered serum bottles of various sizes. Glutamin: was autoclaved
as a dry powder (180 mg, sufficient for 400 ml of complete medium) in 2
stoppered 15-ml serum bottle for 1 hour at 121 C. Each of rhese
ccmponents was stored at 5 €. Serum bottles wvere fitted with rubber
serum~bottle stoppers and sealed with metal closures. Aantibiotics
(dissolved in sterile distilled water as 203X sclutions and stored at

<25 C) were added to most experimental media at conceantrations of 100 ug

- of streptomycin per ml and 100 units of penicillin per ml, In experiments
: testing the addition of filter-sterilized nedium components, a 0,22-p

: membrane filter* was used. Components were crmbined to prapare 1X medium
as follows: to 375 ml of incomplete medium were added 20 ml of 2%
methylcellulose, 2 ml of 200X antibiotics (when used), and 3 ml of 5%

B T TR
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: sodium bicarbonate for partial neutralizeiion. The autoclaved glutamine
. powder also was added aseptically at this time, either by removing the
: metal closure and rubber stopper and dumping the 13C mg of diy powder iato

RPN

* Millipore.
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TABLE 1. HEAT-OTABLE CHUMIGALLY DEFIRED MEDIUM g
) o _ . Concontration, G . f_—Coaymama.iw», ——~~§
Component mg/liter Cousponent wg/liter t
Adming acids 8alts, ste. g
L~Argiaine-HCL 160 NaC! 7,400 - E
L-Cysteine -HOL 75 ECL 400
Leliistidine AL e 2l TG, +Hy0 14 TR
e e f
L-Isoleuvcine 1538 bgCls 6H0 215 g
iLeacine 300 CaCl, - 2Hyd 265 g
g
L-Lysine<HC1 300 Phenol red B W - E
—— - "71;‘4;?‘.:217{07::7{:@* -7 &0 Carbon sourcas . i :
H
L-Phenylalapine 120 Glucose 1,200 4
L-Threonine 135 Na pyruvate 146
L-Tryvptophan 60 vitaminsd/ 3
L-Tyrosine 120 D-Biouin 1.0 i
H
L~Valine 150 Choline C1 1.0 ¥
Aseptic additions Polic acid 1.0 ;
Methylecellulose, 15 cps 1,0005/ Niacinamide 1.0 f
L~Glutamine &500/ Ca pantothenate 2.0 §
NaBCO, 5008/ Pyridoxal HCL 1.0 i
Thiamine-HCl 1.0 {
i-Inositol 1.0 i
Riboflavin 2,1 [
¥
B2 0.002
a, Added as 2% solution.
b. Added as powder. :
c. Added as 5% solution. H
d. Added as 100X solution. 4 b
the medium, or by using a syringe containing 5 to 10 ml of medium te digsolve ’
the glutamine and then adding this solution to the remaining medium. The
completed medium was stored at 5 C. An additionmal 0.5 to 1.0 ml of
bicarbonate solution was added to each 25 ml of medium contained in the growth
bottles at time of inccuiation with cells. This step asgsured en initial pH
of approximately 7.2 to 7.4,
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= House fibroblast (LY, Hula, aud cat kidoey (CK) cells that had been
e growing lp suspension sontinucusly fov more then 3 wernrs 1u the Fliters
Ea sterdilized chemieslly defived medlus were employed ia these studies. Ho
. pleuropacumer “i-11ike organises (PPLO) were detectable Ln these call
e culturas upon testing on standard PPLO padiunm,
- €. IECURBATION AN C¥li ENUNEBATION
i Growth of suspeusion culrurer was iniristed frum populstions of 1
A - - -
B te 3 ox 107 cells per aG. Cultures were Ineubsted 28 %% to 35 C in rubbex-
= stopperad 100-ml serum bottles contedning 25 wl of medium om 4 New
o Brunswick Gyrotovy ghakey wpar:.‘ng af (2% to 130 TP, AL appropriate
. - intervals, numbers of wviable w2lls were detaraised 10 EBe hemocytoRater
- by the trypan blue precedure of Molimans et al.* Mediz were chuoged by
= centtrifuzing *4: covum bottle cultures at 1,000 vpam for 3 to 5 minctes.
decaating the supernatant, and replacing it with fresh =medium.
.
‘ I1I. RESULTS "
: Table 2 shows the results of an experiment with L cells in which
. separate groups of filter-sterilized components were tested in au auiiclaved

basal mixture. Two cvcles of greowth were carried out Ip these madia to
insure the exhaustion of anv possible cellular pool of potentially heat-
labile medium components; after one 7-day period of growth all cultures
were adjusted te about 3 x 107 cells per ml and reincubated. Media were
changed daily. Results of the second growth cycle, shown in Table 2,
indicated that glutamine was the most heat-labile medium compcnent dnd

that growth occcurred if glutamine was sterilized by filtration or by
autoclaving the dry powder.

Growth curvas for CK, Hela, and L cells were determined ip th: aute-
claved medium containing d:y-sterillzed glutamine; these results are
shown in Figure 1. Yields of 34.1, 32.8, and 47.1 x 103 cells per =l
were recorded for CE, Hela, and L cells after 6, 10, and 10 days of
incubatiun, respectively., These cell lines had been cultured continuocusly
: for almost a year in the autoclaved dofined medium (subsequent to growth
¥ in the filter-steriiized medium) prior to growth curve measurelents.
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Sterilization Merhed
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Autoolaved complete sediwdd/ .
B T R R N R P o i " °
EE AL TELGPLE RRIN U ‘}At;
- 3 ~ !
Autocisved ¢oaplefe wadiui except pyruvatel/ 8.3
Autoclaved complete medium ewcept vitaminst/ 4.9
. . - of o 2 _ S
Autociaved complote medfum szeept 2mine acddedd Jemeiwdlng -— - — - o T T
glutamine} 5.2
fawbillaved complose medime avessr glutamineS/ =0.8

Autoclaved complete medium except dry-autoclaved

glutamine 21.3
Filtration of complete mediumb/ 15,3

a. Secoand 7-day cycle of growth io respective media, O-hour populatiom
in avery case vas approximately 3 x 13° per mi.

b. Complete except for methylcellulose, bicarbonate, and aatibiotics.

z. Indicated suLsiazaces were sterilized by filteation.
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[T XBSYRITY
Procedures are described for preparation of 8 heat-stablé chemically defined

ssdius for the cultivation of animel cells in suspension, Orowth of cat kidnay,
Hela, and L cells of 34,1, 33.8, and 47.1 » 105 cells per ml wms racorded after

6, 10, and 10 days of incubation, respectivcly.
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