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Abstract The effects of growth in media supplemented
with lipid-depleted fetal calf serum (LDS-media) on
morphology, saturation density, and lipid composition
were studied in Balb/c3T3, SV3T3, and Concanavalin A-
selected SV3T3 revertant cells (SV3T3 Rev cells). Cells
grown in media containing complete fetal calf serum (FCS-
medium) or reconstituted FCS (RS-medium) were used as
controls. Growth in LDS-media reduced saturation den-
sities of both SV3T3 and SV3T3 Rev cells while it affected
only slightly the saturation density of normal parental cells.
Similar inhibitory effects on growth were also induced by
exposure of RS-medium. Growth in LDS-medium did
not change the typical morphology of the three cell lines.
3T3, SV3T3, and SV3T3 Rev cells grown in LDS-medium
showed an accumulation of triacylglycerols and free fatty
acids together with a reduction of free cholesterol. All
these changes were also present, however, in cells grown in
RS-medium. Growth in LDS-medium induced an increase
of 16:1 and 18:1, a decrease of 20:4, and an accumulation of
20:3 (n-9) in phosphatidylethanolamine, phosphatidylcho-
line, and phosphatidylinositol + phosphatidylserine of 3T3
cells. By contrast, only a slight accumulation of 20:3
(n-9) accompanied by a moderate increase of monoenoic
acids was found in the phospholipids of SV3T3 cells grown
in LDS-medium. SV3T3 Rev cells grown in LDS-medium
showed changes in phospholipid fatty acid composition
similar to those found in SV3T3 cells grown under the
same conditions. —Tombaccini, D., A. Fallani, G. Mugnai,
and S. Ruggieri. Lipid composition of Balb/c3T3, SV3T3,
and Concanavalin A-selected revertant cells grown in media
containing lipid-depleted serum. J. Lipid Res. 1981. 22:
590-597.
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The use of cell culture systems has promoted prog-
ress in the knowledge of lipid metabolism (1-3), of
the role of lipids in cell growth (4-10), and of the
relationship between lipid structure and cell surface
properties (5, 11-16). In respect to animal tissues,
cells grown in tissue culture offer the advantage of
a more precise control of growth conditions and per-
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mit selective lipid alterations by using media of
definite composition. Cell culture systems have proved
to be even more useful for the study of lipid metabo-
lism of malignant cells because of the availability of
different lines of transformed cells which exhibit
biological characteristics analogous to those of tumor
cells in vivo (2), while avoiding interferences due to
host-tumor relationships.

Previous studies have shown differences in phos-
pholipid fatty acid profiles between SV40-trans-
formed Balb/c3T3 cells (SV3T3 cells) and normal
parental cells grown in a serum-containing medium
(17). Altered fatty acid profiles did not revert to a nor-
mal pattern in Concanavalin A-selected SV3T3 re-
vertant cells (SV3T3 Rev cells), a variant of SV3T3
cells with growth properties and molecular char-
acteristics similar to those of untransformed Balb/
c3T3 cells (18-20).

In this report, we studied the lipid composition of
Balb/c3T3, SV3T3, and SV3T3 Rev cells grown in
media supplemented with lipid-depleted serum in
order to reveal possible differences in the lipid
metabolism of these cells that would not otherwise
be observed in the presence of lipids in the growth
medium.

In view of the observation that a normal phenotype
can be restored to transformed cells by decreasing
the lipids available in the medium (8), saturation
densities and morphology of 3T3, SV3T3, and
SV3T3 Rev cells grown in the presence of lipid-
depleted serum were also examined.

Abbreviations: Con A, Concanavalin A; PBS, phosphate-buf-
fered saline; EGTA, ethylene-bis(oxyethylenenitrilo)tetraacetic acid;
TG, triacylglycerols; FFA| free fatty acids; DPG, diphosphatidyl-
glycerol; PE, phosphatidylethanolamine; PC, phosphatidylcho-
line, PI, phosphatidylinositol: PS, phosphatidylserine; SP, sphingo-
myelin; LPC, lysolecithin; EFA, essential tatty acid; PUFA, poly-
unsaturated fauty acids; FCS, fetal calf serum; TLC, thin-layer
chromatography.
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MATERIALS AND METHODS

Cell lines

The Balb/c3T3 cells (clone A31 from Aaronson),
SV3T3 cells (clone SVT2 from Aaronson), and SV3T3
Rev cells (clone 81 and 84, isolated by L. Culp (18))
were kindly supplied by Dr. P. H. Black (Micro-
biology Dept., Boston University Medical Center) and
maintained in our laboratory as described in a pre-
vious paper (17).

Preparation of lipid-depleted serum and
reconstituted serum

Commercial fetal calf serum (FCS) (Flow Lab.,
Irvine, Scotland and GIBCO, Grand Island, NY) was
delipidated by multiple ethanol and diethyl ether
extracts as described by Horwitz et al. (12). What we
refer to as lipid-depleted serum is the delipidated dry
residue of FCS solubilized by sonication in distilled
water and subsequently adjusted to the original vol-
ume of FCS. Quantitative gas—liquid chromatographic
analysis of methyl ester derivatives of the fatty acids
released by saponification (0.6 N methanolic NaOH)
showed that less than 1% of the total fatty acids present
in the complete FCS remained in the lipid-depleted
serum. The reconstituted serum was obtained by
combining the delipidated dry residue of FCS with
the extracted lipids in chloroform solution followed
by evaporation of the solvent and sonication of the
mixture in distilled water.

Growth in media containing complete,
lipid-depleted or reconstituted fetal calf serum

Cells removed from tissue culture dishes by tryp-
sinization were seeded in 75 cm? Falcon flasks at
1 x 105cells (3T3 cells) or at 0.8 x 10%cells (SV3T3 and
SV3T3 Rev cells) and grown in a medium constituted
by Eagle’s minimal essential medium with a four-fold
concentration of vitamins and amino acids (MEM X 4)
supplemented with 10% lipid-depleted FCS (LDS-
medium). Cells grown in MEM X 4 supplemented
with 10% complete FCS (FCS-medium) were used as
controls. Cells were also grown in the presence of
MEM X 4 supplemented with 10% reconstituted FCS
(RS-medium) in order to evaluate whether manipula-
tions other than the serum’s lipid depletion could
account for possible changes in the lipid composition,
saturation density, and morphology of cells grown in
LDS-medium.

In order to minimize selection effects that may occur
when the cells are serially propagated in manipulated
media (8), 3T3, SV3T3, and SV3T3 Rev cells were
studied after only a single passage in LDS- or RS-
media.

Regardless of the composition of growth media,
cells were changed to a fresh medium the day after
plating and then every other day. 3T3 cells grown in
LDS- or RS-media reached their maximum saturation
density on the 5th day after seeding, i.e., a day later
than the cells grown in FCS-medium. SV3T3 cells
grown in FCS-medium reached their maximum
saturation density 7 days after seeding; when grown
in LDS- or RS-media, they showed no further growth
after 5 days, although cultures exhibited numerous
empty spaces. SV3T3 Rev cells grown in LDS- or RS-
media were confluent 5 days after seeding, i.e., a day
later than when grown in FCS-medium. No increase of
cell loss was evident during growth in LDS- or RS-
media, as shown by microscopic examination of the
cultures.

Cells were harvested using PBS containing 0.02%
EGTA when they reached confluence or when they
stopped growing. The detached cells were washed
twice by centrifugation in PBS at 1500 rpm (Inter-
national PR6000 centrifuge, rotor 269) and, after re-
suspension in 10 ml of PBS, they were sonicated with
Labsonic sonicator, model 1510 (Braun, Melsungen,
West Germany). Control of viability, routinely per-
formed by trypan blue exclusion technique, showed
that more than 80% of the cells were viable, regardless
of the cell line and of the composition of the growth
medium.

Lipid analysis

Total lipids were extracted from the sonicated cell
suspensions according to Folch, Lees, and Sloane
Stanley (21) and fractionated into neutral lipids and
phospholipids by silicic acid column chromatography
(Unisil 100-200 mesh, Clarkson Chemical Co. Wil-
liamsport, PA). Neutral lipids were then separated
into sterol esters, triacylglycerols (TG), free fatty acids
(FFA), and free sterols by thin-layer chromatography
(TLC) on 0.25 mm silica gel H pre-coated plates
(Merck, Darmstadt, West Germany) using hexane—
diethyl ether—acetic acid 85:15:1. Phospholipids were
fractionated into diphosphatidylglycerol (DPG), phos-
phatidylethanolamine (PE), phosphatidylcholine (PC),
phosphatidylinositol (PI) plus phosphatidylserine (PS),
sphingomyelin (SP), and lysolecithin (LPC) by two-
dimensional TLC using chloroform-methanol-am-
monia 90:45:11 in the first direction and chloroform—
methanol-acetic acid—water 90:40:12:2 in the second
direction.

Concentrations of TG, FFA, and phospholipid
classes were determined by quantitative gas-liquid
chromatographic analysis of their fatty acid methyl
esters prepared by acid-catalyzed methanolysis (5%
H,SO,; in methanol) using a known amount of
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TABLE 1. Saturation densities of Balb/c3T3, SV3T3, and SV3T3
Rev cells grown in media containing 10% complete fetal calf serum
(FCS-medium), lipid-depleted fetal calf serum (LDS-medium),
or reconstituted fetal calf serum (RS-medium)®

Cell Line

Growth Media Balb/c3T3 SV3T3 SV3T3 Rev?

FCS-medium 4.6 = 0.3 (18) 18
LDS-medium 3.3 = 0.3 (12)
RS-medium 3.0x034)

* Saturation densities are expressed as cells/cm? X 107* and are
given as means = SEM; number of experiments in parentheses.

® Variations between clones 81 and 84 of SV3T3 Rev cells
were negligible and therefore means were calculated by combining
data of the two clones.

arachidic acid as an internal standard. Analyses were
performed at 185°C on glass columns (180 cm x 2
mm) packed with 10% EGSS-X on Gas Chrom P 100-
120 mesh (Supelco, Bellefonte, PA) and mounted
in a Perkin-Elmer gas chromatograph model 3920
equipped with hydrogen flame detectors. Identifica-
tion of fatty acids was made by comparison with pure
standards from Supelco. In the case of 20:3, the pres-
ence of n-9 and n-6 isomers was confirmed by the
analysis of the ozonolysis products (22, 23) of the
trienoic subfractions of fatty acid methyl esters
isolated by argentation TLC (24).

Free sterols were assayed colorimetrically (25),
whereas esterified sterols were submitted to saponi-
fication in 0.3 N ethanolic KOH and the extracted
sterols were quantitatively analyzed as trimethyl-
silylether derivatives by gas—liquid chromatography
with a coprostanol internal standard. Analyses were
performed at 250°C on glass columns (180 cm X 2
mm) packed with 3% OV17 on Supelcoport 80-100
mesh (Supelco) using pure standards of cholesterol
and desmosterol for peak identification.

Total phospholipids were determined by multiplying
x25 the phospholipid-phosphorus assayed on total
lipid extracts following the method of Martin and Doty
(26) after digestion with sulfuric acid-perchloric acid
3:2. Protein was determined on the sonicated cell
suspensions following the method of Lowry et al. (27),
with bovine serum albumin (Sigma) as a standard.

Statistical analysis

Student’s ¢ test was used to determine the statistical
significance of differences between the following sets
of growth conditions: a) between cells grown in LDS-
medium and cells grown in FCS-medium; b) between
cells grown in FCS-medium and cells grown in RS-
medium; and ¢) between cells grown in LDS-medium
and cells grown in RS-medium. Differences between
3T3 and SV3T3 or SV3T3 Rev cells under the same
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growth conditions were also submitted to statistical
analysis. In the text only differences that are statis-
tically significant have been discussed, with 0.05 being
the minimum level of significance.

RESULTS AND DISCUSSION

Effect on saturation density and cell morphology

As shown in Table 1, SV3T3 cells grown in FCS-
medium characteristically grew to a much higher
saturation density than the untransformed parental
cells. SV3T3 Rev cells showed an intermediate satura-
tion density. Saturation density of 3T3 cells grown for
a single propagation in LDS-medium was only slightly
lower than that of cells grown in FCS-medium.
Growth in LDS-medium induced a three-fold decrease
in saturation density of SV3T3 and a twofold de-
crease in saturation density of SV3T3 Rev cells. A
greater sensitivity of transformed versus untrans-
formed cells to growth inhibition by lipid-depleted
medium can also be observed in Rous sarcoma virus-
transformed chick embryo fibroblasts (28) and in
Kirsten sarcoma virus-transformed Balb/¢3 T3 cells (8)
as compared to normal parental cells. On the other
hand, Hatten, Horwitz, and Burger (6) found that
proliferation was markedly inhibited in both Swiss
3T3 and SV101 373 cells grown in the presence of
lipid-depleted serum. However, saturation densities
of 3T3, SV3T3, and SV3T3 Rev cells grown in RS-
medium were also reduced to levels similar to those
of cells grown in LDS-medium. This result suggests
that the inhibitory effect by LDS-medium is in-
dependent from the lipid depletion per se, and it is
probably determined by an accumulation of toxic
products or by the deterioration of growth factors due
to the delipidation procedure. However, LDS- and
RS-media might display their inhibitory etfects on
cell growth by distinct mechanisms. Whatever the
mechanism underlying the growth inhibitory effect by
L.DS- or RS-media, the reason for the greater sen-
sitivity of SV3T3 cells and SV3T3 Rev cells as com-
pared to 3T3 cells to growth in manipulated media
remains unclear.

Growth in LDS-medium did not change the cobble-
stone appearance of Balb/c3T3 cells and the flat
morphology of SV3T3 Rev cells that are typical
aspects of these cells grown in FCS-medium. More-
over, the SV3T3 cells maintained their characteristic
spindle shape after being grown in LDS-medium, in
contrast with the observation by Corwin, Humphrey,
and Shloss (8) that growth in the presence of acetone-
extracted serum changed the spindle morphology of
Kirsten sarcoma virus-transformed Balb/c3T3 to a

2T0Z ‘6T aunr uo ‘1sanb Aq 610 J'mmm woly papeojumoq


http://www.jlr.org/

ASBMB

JOURNAL OF LIPID RESEARCH

I

flat and large appearance. Even growth in RS-medium
did not change the typical morphology of the three
cell lines.

Effect on lipid class content

In keeping with the result of a previous study (17),
3T3, SV3T3, and SV3T3 Rev cells grown in FCS-
medium showed similar lipid class contents. The only
exception was a lower phospholipid concentration in
SV3T3 as compared with untransformed 3T3 cells
(Table 2). After growth in LDS-medium, TG increased
in 3T3 and SV3T3 cells but remained practically
unmodified in SV3T3 Rev cells. FFA, on the other
hand, increased in all cell lines. Moreover, 3T3,
SV3T3, and SV3T3 Rev cells grown in LDS-medium
maintained the same level of phospholipids but
exhibited a lower concentration of free sterols as
compared to cells grown in FCS-medium. In L cells
grown for several subcultivations in the presence of
delipidated serum, Sokoloff and Rothblat (29) also
found an unchanged level of phospholipids and a
reduction of sterols of the same order of magnitude
as that observed in the cells analyzed in the present
study. Persistence of an unchanged phospholipid
concentration and maintenance of a certain level of
sterols are probably crucial to sustain the prolifera-
tion in the absence of lipids from the growth medium.

The only sterol in free and esterified sterol frac-
tions of 3T3, SV3T3, and SV3T3 Rev cells was
cholesterol, regardless of whether the cells were
grown in FCS- or LDS-media. From this point of view,
the cellular system used in this study behaves like the
diploid human embryonic fibroblasts line WI-38 and
the SV40-transtformed counterpart (30), while sterol
synthesis did not proceed beyond the desmosterol
stage in L cells grown in lipid-free media (31).

3T3, SV3T3, and SV3T3 Rev cells grown in RS-
medium had phospholipid concentrations similar to
those found in the cells grown in FCS-medium, but
showed levels of free cholesterol comparable to those
of cells grown in LDS-medium. Moreover, 3T3 cells
and SV3T3 Rev cells grown in RS-medium increased
their FFA and TG concentrations to a level similar to
that found in cells grown in LDS-medium. In SV3T3
cells grown in RS-medium there was an increase of TG
and FFA even greater than that observed when the
cells were grown in LDS-medium. These findings with
cells grown in RS-medium suggest that serum manip-
ulation rather than lipid depletion accounts for the
accumulation of TG and FFA and the reduction of
free cholesterol in cells grown in LDS-medium, but
the magnitude of TG and FFA changes in SV3T3
cells grown in RS-medium may indicate some specific
eftect by reconstituted serum.

g 10% complete fetal calf serum (FCS-serum),

-medium), or reconstituted fetal calf serum (RS-medium)®

Lipid class content of Balb/c3T3, SV3T3, and SV3T3 Rev cells grown in media containin
lipid-depleted fetal calf serum (LDS
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As shown in Table 3, 3T3, SV3T3, and SV3T3 Rev
cells grown in FCS-medium had similar phospholipid
compositions, although SV3T3 and SV3T3 Rev cells
had a higher percentage of PC, and SV3T3 Rev cells
showed a lower proportion of DPG compared to 313
cells. The three cell lines grown in LDS-medium
maintained approximately the same phospholipid
pattern of the cells grown in FCS-medium, the only
exception being an increase of DPG and SPin SV3T3
Rev cells. The phospholipid compositions of 3T3,
SV3T3, and SV3T3 Rev cells were also unchanged
after growth in RS-medium, with the only exception
an increase of SP in SV3T3 Rev cells similar to that
found when these cells were grown in LDS-medium.

Effect on phospholipid fatty acid composition

As noticed in a previous paper (17), the fatty acid
profiles of PE and PC of SV3T3 and SV3T3 Rev cells
grown in FCS-medium differ from those of untrans-
formed 3T3 cells due to a higher proportion of 16:1
and 18:1 and to a lower level of 20:4. In PI + PS of
SV3T3 cells compared to 3T3 cells there was a higher
percentage of 18:1 and a lower level of 18:0.

When grown in LDS-medium, 3T3 cells showed an
increase of 16:1 and 18:1 and a decrease of 20:4 and
22:5 + 6, accompanied by an accumulation of 20:3 (n-
9) in all the phospholipid classes (Table 4), changes
that are characteristics of EFA deficiency (32). It
should be noted, however, that the accumulation of
20:3 (n-9) in 3T3 cells grown in LDS-medium did not
compensate for the diminution of 20:4 as reported in
tissues of EFA deficient animals (33-35).

In SV3T3 cells grown in LDS-medium there was
an increase of 16:1 and 18:1 in PE and P1 + PS. How-
ever, the magnitude of this change was lower than that
found in 3T3 cells under the same growth conditions.
In PC of SV3T3 cells grown in LDS-medium the
increase of monoenoic acid was confined to 16:1.

Moreover, SV3T3 cells grown in LDS-medium showed
a decreased level of 20:4 in PE, PC, and PI + PS. The
diminution of 20:4 in phospholipids after growth in
LDS-medium was proportionally lower in SV3T3
than in 3T3 cells. Considering that in LDS-medium
SV3T3 cells underwent a higher number of replica-
tions than 313 cells, it must be presumed that SV3T3
cells retained 20:4 more efficiently than 3T3 cells. It
should be mentioned that L cells (36) and human fetal
fibroblasts (37) have been reported to exhibit a much
higher stability of their phospholipid acyl groups
compared to fibroblasts of adult origin. Rosenthal
and Somers (38), on the other hand, recently reported
a similar degree of acyl group retention in normal
and virally transformed cells. In contrast to the
findings with 3T3 cells, in SV3T3 cells grown in LDS-
medium 20:3 (n-9), although increased, remained a
minor fatty acid in PE and PI + PS while it appeared
unchanged in PC. The limited accumulation of 20:3
(n-9) in SV3T3 cells compared to 3T3 cells probably
reflects a block of desaturation of 18:1, an observation
in keeping with the finding that several transformed
cell lines exhibit a deletion of A 6 desaturases (39, 40), a
key enzyme in the synthesis of the different series of
PUFA (41). Moreover, after growth in lipid-free
media, HeLa cells (42), L cells (43), LM cells (44), and
minimal deviation hepatoma 7288c cells (45) replaced
20:4 with only monoenoic acids.

SV3T3 Rev cells grown in LDS behaved like SV3T3
cells in that the increase of phospholipid monoenoic
acids was less evident than in 3T3 cells grown in
LDS-medium. Moreover, in PE, PC, and PI + PS of
SV3T3 Rev cells grown in LDS-medium there was
no accumulation of 20:3 (n-9), while the decrease of
20:4 was similar to that found in 3T3 celis.

The phospholipid fatty acid profiles of 3713,
SV3T3, and SV3T3 Rev cells grown in RS-medium
were similar to those of cells grown in FCS-medium

TABLE3. Phospholipid composition of Balb/c3T3,SV3T3,and SV3T3 Rev cells grown in media containing 10% complete fetal calf serum
(FCS-medium), lipid-depleted fetal calf serum (LDS-medium), or reconstituted fetal calf serum (RS-medium)*

FCS-Medium LDS-Medium RS-Medium

Lipid Balb/c3T3 SV3T3 SV3T3 Rev® Balb/c3T3 SV3T3 SV3T3 Rev® Balb/c3T3 SV3T3 SV3T3 Rev?

Class 3) (2) 4) (3) (2) (4) 4 (4) 4
DPG 3305 22+03 1.1 £ 0.1 54 + 28 26+ 0.1 29+04 39+05 51=x1.0 39+1.1
PE 24.0 = 0.7 19.7 = 3.0 21.8 = 1.1 16.8 + 2.5 188 + 54 18.8 + 3.0 20.9 = 0.7 19.6 = 1.2 26.6 £ 2.9
PC 44.2 £ 2.2 54.6 + 2.0 534 = 1.1 50.2 + 5.5 53.9 = 0.7 45.2 + 3.4 49.0 £ 37 47835 449 + 3.4
PI + PS 13.5 = 1.0 11.7 = 4.3 14.0 = 1.7 174 = 2.1 11.8 + 2.8 120 = 1.7 16.1 £ 1.8 18.1 = 1.8 11.5 £ 1.6
SP 14.0 = 3.5 11.8 £ 0.5 7.6 = 0.6 10.1 =23 11.2 £ 7.0 16.2 = 2.7 10.1 = 2.7 94 + 20 13.1 £ 2.1
LPC 1.0+1.0 ND¢ 2.1x07 ND* 1.9 + 0.4 49+35 ND¢ ND* ND¢

% Values, expressed as mole percentage, are the means = SEM of a number of experiments listed in parentheses. Data of individual
phospholipid classes were calculated from the molar content of their fatty acids as determined by quantitative gas-liquid chromatography,
taking into account the different fatty acid mole contribution in the various phospholipid classes.

® As in Table 1.
¢ ND, not detectable under the analytical conditions used.
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5.3
2.9
9.2

Others®

0.8
0.7

ine
22:5+6
148 = 1.0
4.6

5.9
11.7 £ 0.8

0:4
80=x1.6
155+ 2.9
11.2 £ 1.0

22,6 £ 2.5

0.2
0.1
0.2

+
1.1 £0.2
0+

20:3 (n-6)
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20:3 (n-9)
4.0=+1.0
1.2

34+1.0
1.2 +0.2

0.2
0.1

0:2
0.2

2
0.1 +0.1

0.3

0.3

Fatty Acids®
0.2

FCS-medium

18:2
0.1
0.3
0.7
0.3

0.9 =
1.6

1.7 =
1.8 =

18:1

154 22

259+ 2.1
155 = 0.9

295+ 1.6

18:0
11,56 + 0.5

46.6 = 2.9
16.2 + 0.9

20.5 = 1.5
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(PI + PS) from Balb/c3T3, SV3T3, and SV3T3 Rev cells grown in media containing 10% complete fetal calf serum (FCS-medium),

I

lipid-depleted fetal calf serum (LDS-medium), or reconstituted fetal calf serum (RS-medium)®
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(figures not reported in Table) indicating that no
mantpulation of the serum other than lipid depletion
accounts for the changes in fatty acid composition
found in cells grown in LDS-medium.

Table 4 also shows that the level of 18:2 in 3T3,
SV3T3, and SV3T3 Rev cells was almost the same
regardless of whether the cell lines were grown in
FCS- or in LDS-media. Since isomeric composition of
18:2 was not analyzed in this study, it is impossible to
say whether the level of 18:2 in cells grown in LDS-
medium is accounted for by the accumulation of the
desaturation product of 18:1 (n-9) or by the per-
sistence of residual 18:2 (n-6), both conditions being
observed in L cells grown in media supplemented with
lipid-free serum (46, 47).

In conclusion, the following considerations can be
drawn from the results of the present investigation:
1) Balb/c3T3 cells, an established cell line which
exhibits density dependent growth inhibition, behave
like mammalian cells in vivo in that they show, when
grown in lipid-free media, changes in the phospho-
lipid fatty acid profiles similar to those found in tissues
of animals kept on EFA-deficient diet. In particular,
accumulation of 20:3 (n-9) in Balb/c3T3 cells grown
in LDS-medium indicates that these cells are able to
synthesize PUFA from oleic acid, in contrast to the
generalization that propagation in tissue culture in-
duces a loss of desaturating enzymes involved in the
biosynthesis of the different series of PUFA (48); 2)
The slight accumulation of 20:3 (n-9) in SV3T3 cells
grown in LDS-medium, also observed in other trans-
formed cell lines (42-45), suggests that a block of the
biosynthesis of higher PUFA is associated with trans-
formation, although there are a few examples of
transformed cell lines which synthesize 20:4 from
18:2 (40) and accumulate 20:3 (n-9) after growth in
lipid-free media (49). Furthermore, SV3T3 cells
grown in LDS-medium maintained the transforma-
tion-associated change in the monoenoic/20 and 22
polyunsaturated acid ratio already observed in SV3T3
cells grown in FCS-medium (17); 3) The lack of 20:3
(n-9) accumulation in SV3T3 Rev cells grown in LDS-
medium suggests that the integration of SV40 genoma
in Balb/c3T3 cells was sufficient to induce a block in
the biosynthesis of higher PUFA whether or not
biological characteristics of transformation were ex-
pressed. il
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