
(CANCER RESEARCH57. 1086-1090. March 15. 9971

polypeptide catalyzing the synthesis of fatty acids from acetyl-CoA and
malonyl-CoA. FAS is expressed in many tissues and cell types, but
high-level expression is restricted to organs with high rates of lipogenesis,
such as liver, lung, and adipose tissue (3, 4). Recently, mainly using an
antiserum against a haptoglobin-related protein that was later identified as

FAS (5), this enzyme has been found to be overexpressed in a substantial
subset of a variety of human cancers, including prostate, breast, ovarian,
endometrial, and colorectal cancers (6â€”18).In several of these cancers,
FAS expression has been correlated with poor prognosis (6â€”15),and
inhibition of fatty acid synthesis has been proposed as a novel therapeutic
approach (5, 19â€”21).

Here, using Northern blot analysis and enzymatic determinations,
we present evidence that the FAS gene is abundantly expressed in
LNCaP cells, that the expression and activity of this important met
abolic enzyme is stimulated by androgens, and that androgen regula
tion of FAS activity correlates with lipid accumulation.

MATERIALS AND METHODS

Cell Culture. Humanprostaticcarcinomacell lines wereobtainedfromthe
American Type Culture Collection (Rockville, MD) and were maintained in a
humidified atmosphere of 5% CO2 in air in RPMI 1640 (LNCaP) or in DMEM
(PC-3 and DU-145) supplemented with 10% FCS, 3 mM L-glutamine, 100
p@g/ml streptomycin, and 100 units/mI penicillin (Life Technologies, Inc.,
Paisley, Scotland). In experiments assessing the effects of steroids, CT-FCS
(22) was used to reduce the background levels of steroids. Natural steroids and
dexamethasone were obtained from Sigma Chemical Co. (St. Louis, MO).
Mibolerone and Rl881 (methyltrienolone) were purchased from Dupont-New

England Nuclear (Dreiech, Germany). All steroids were dissolved in ethanol
and added to the cultures. Control cultures received similar amounts of ethanol
only. Final ethanol concentrations did not exceed 0. 1%. Casodex (bicalut

amide) was kindly provided by Zeneca Pharmaceuticals (Manchester, United
Kingdom). Casodex is a trademark, the property of Zeneca Ltd.

RNA Preparation and Analysis. Cells were plated in 150-mm dishes in

medium containing 10% FCS. To examine the effects of steroids, cells were
washed, and fresh medium with 5% CT-FCS was added. After 2 or 3 days,
medium was replaced, and cells were treated with steroids or ethanol vehicle.
At the indicated times, plates were washed with Dulbecco's PBS (Life Tech
nologies, Inc.), quick-frozen in liquid nitrogen, and stored at â€”80Â°C.RNA
preparation and Northern and dot blot analysis were carried out as described
before (23). A radiolabeled FAS probe was prepared as follows. A pBluescript
SK plasmid containing a 4.2-kb EcoRI insert of clone ESTO1325 (24) was
obtained from American Type Culture Collection. Nucleotide sequencing of
both ends of the insert using an ALF automated sequencer (Pharmacia,
Uppsala, Sweden) confirmed the identity with the human FAS sequence as
present in the European Molecular Biology Laboratory/GenBank databases.
The insert was amplified using T7 and T3 primers (Promega, Madison, WI).

To produce a single-stranded radiolabeled FAS DNA probe, approximately 5
ng of the PCR products were used in a radiolabeling reaction using one of the

primers (Ti) and 50 @Ci[a-32PJdCTP (3000 Ci/mmol; Amersham Interna
tional, Buckinghamshire, United Kingdom) as described previously (23). A
radiolabeled l8S rRNA probe was prepared as described previously (25).

Assay of FAS Activity. Cells were plated in 60-mm dishes at a density of

3 X l0-@cells in medium containing 5% CT-FCS. After 3 days, medium was

replaced and cells were treated with steroids or ethanol vehicle. All treatments
were carried out in triplicate. At the indicated time points, cells were washed
with PBS, harvested by scraping in 500 @.dPBS, pelleted by centrifugation, and
frozen at â€”80Â°C.Cell pellets were resuspended in 100 gilof a hypotonic buffer

ABSTRACT

In addition to modulation of cell proliferation and stimulation of pros
tate-specific antigen secretion, one of the most striking effects of andre.
gem on the human prostate cancer cell line LNCaP is the accumulation of
neutral lipids. These lipids are synthesized de novo, suggesting that

LNCaP cells express all enzymes required for endogenous lipogenesis and
that the expression and/or activity of some of these enzymes is affected by
androgens. One of the key enzymes involved in lipogenesis is fatty acid
synthase (FAS), a potential prognostic enzyme and therapeutic target that

is found to be frequently overexpressed in a variety of cancers induding
prostate cancer. Here, using Northern blot analysis, the gene encoding
FAS is shown to be abundantly expressed in LNCaP cells and in two other
prostate cancer cell lines tested (PC-3 and DU-145). In LNCaP cells,
androgen treatment (1O@ M R1881) causes a 3â€”4-foldincrease in FAS
mRNA levels Concomitantly with the increase in FAS gene expression,
androgens induce a 10â€”12-foldstimulation of FAS activity. Effects are
dose- and time-dependent and follow courses similar to those of the
androgen induction of lipid accumulation. In support of the involvement
of the androgen receptor, steroid specificity of regulation of FAS activity
is in agreement with the aberrant ligand specificity of the mutated andro
gen receptor in LNCaP cells. Stimulation of FAS activity is inhibited by
the antiandrogen Casodex (bicalutamide) and is absent in the androgen
receptor-negative cell lines PC.3 and DU-145. Taken together, these data
demonstrate that androgens, mediated by the androgen receptor, sthnu
late the expression and activity of FAS and suggest that stimulation of
FAS activity represents at least part of the mechanism by which andro
gem induce the accumulation of neutral lipids in LNCaP cells.

INTRODUCTION

For more than 50 years, androgens have been known to play a major
role in the biology of prostate cancer. Nonetheless, the full complexity of
this hormonal regulation is only now starting to be uncovered as more
and more androgen-regulated genes and processes are being identified.
Recently, using the human prostatic adenocarcinoma cell line LNCaP as
a unique experimental paradigm of androgen-sensitive prostate cancer
cells (I), we have demonstrated that apart from their effects on cell
proliferation and protein secretion, androgens also elicit a remarkable
accumulation of neutral lipid droplets (2). The accumulating lipids (tria

cylglycerols and cholesterol esters) are (at least in part) synthesized de
novo (2), suggesting that LNCaP cells express all enzymes requiredfor
endogenous lipogenesis and that the expression and/or the activity of
some of these enzymes is affected by androgens. One of the key enzymes
in this pathway is FAS3 (EC 2.3.1.85), a complex multifunctional
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ANDROGEN REGULATION OF FAS IN LNCaP CELLS

containing 1 mM Dli', 1 m@i EDTA, and 20 nmi Tris-HC!, pH 7.5. After a

15-mmincubation at room temperature, 5â€”20-idaliquots were added to 125 .d
of a solution of 100 mr@ipotassium phosphate, pH 7.0, 100 mM KC1, and 0.5

mM NADPH in glass reaction tubes with Teflon caps. Reaction mixtures were

prewarmed for 10 mm at 37Â°C,and reactions were started by the addition of
4.5 @lof a substrate mixture containing25 nmol of acetyl-CoA, 25 nmol of
malonyl-CoA, and 0.05 ,tCi of [2-'4C]malonyl-CoA (Amersham Internation
al). Reactions were carried out at 37Â°C for 10 mm and were stopped by the

addition of 1 ml of ice-cold 1 N HCI/methanol (6:4, v/v). Fatty acids were

extracted with 1 ml of petroleum benzin. Incorporation of radioactivity was
assessed by scintillation counting. The content of cellular DNA was deter
mined according to the method described by Labarca and Paigen (26).

Oil Red 0 Staining. Lipidaccumulationwas determinedby measuringthe
binding of Oil red 0 as described previously (2).

RESULTS

The Gene Encoding FAS Is Abundantly Expressed in LNCaP
Cells and Is Regulated by Androgens. To evaluate whether the gene
encoding FAS is expressed in the human androgen-responsive prostate
cancer cell line LNCaP and whether the expression is regulated by
androgens, LNCaP cells were incubated for 3 days in the absence or in
the presence of lO_8 M R1881, a synthetic androgen that, unlike the
natural androgens testostemne and 5ca-dihydrotestosterone, is metaboli
cally stable. RNA was prepared, and FAS expression was assessed by
Northern blot analysis. Similar experiments were carried out with the
androgen receptor-negative prostate cancer cell lines PC-3 and DU-l45.
In agreement with observations in other tissues and cell lines (3, 4), one
major messenger of approximately 9 kb was detected (Fig. 1). FAS
mRNA expression was similar in all three prostate cancer cell lines

cultured under androgen-deprived conditions; slightly higher levels of
FAS mRNA were found in LNCaP cells. Exposure to R1881 induced a
3â€”4-foldincrease of steady-state FAS mRNA levels in the androgen
receptor-positive LNCaP cells. No changes in FAS transcript levels were
observed in the androgen receptor-negative PC-3 and DU-l45 cells. As
estimated from the strong hybridization signals requiring only 3â€”7h of
exposure time for autoradiographic visualization, expression of FAS
transcripts was abundant, especially in LNCaP cells.

Androgens Increase FAS mRNA Levels in LNCaP Cells in a
Dose- and Time-dependent Manner Similar to the Regulation of
PSA Expression. To analyze the androgenic regulation of FAS gene
expression in LNCaP cells in more detail, cells were incubated with
different doses of R1881 for different periods of time, and FAS
mRNA levels were determined by dot blot analysis. As Fig. 2A
demonstrates, increases in FAS mRNA expression were observed at
Rl881 concentrations starting from 10 â€˜Â°M.Effects were maximal at
l0@ M. Elevation of FAS mRNA levels was apparent within 16 h
after the addition of the steroid and reached a plateau between 24 and
72 h (Fig. 3A). These dose-response and time courses are very similar
to those of the androgenic stimulation of the mRNA of PSA, a
well-studied androgen-regulated prostate-secreted protein (27â€”30).

Concomitantly with the Elevated Expression of FAS Tran
scripts, Androgens Stimulate the Activity of FAS in LNCaP Cells.
To investigate whether the androgen-induced elevation of FAS
mRNA levels ultimately results in a stimulation of FAS activity, cells
were incubated in the presence or absence of l0_8 M R1881. After 2
days, cells were homogenized, and FAS enzymatic activity was de
termined by measuring the incorporation of â€˜4Cfrom [2-'4C]malonyl
CoA into extractable fatty acids. In agreement with our studies on the
level of FAS mRNA expression, FAS activity was also determined in
the androgen receptor-negative cell lines PC-3 and DU-l45. Under
basal conditions, FAS activity was similar in all three prostate cancer
cell lines; DU-145 cells displayed a slightly higher activity (Table 1).
In LNCaP cells, R1881 stimulated the activity 5-fold. Measurement of
â€˜4Cincorporation into extractable fatty acids after cell fractionation
revealed that at least 80% of the measured activity was found in the
l00,000-g cytosolic fraction of the cells (data not shown), which is in
accordance with the cytosolic localization of FAS. In agreement with
Fig. 1 and with the lack of functional androgen receptors in PC-3 and
DU-l45 cells, no androgen-induced changes of â€˜4Cincorporation into
extractable fatty acids were observed in the latter cell lines (Table 1).

Androgens Increase the Activity of FAS in a Dose- and Time
dependent Manner Similar to the Androgen Induction of Lipid
Accumulation. To analyze the androgenic regulation of fatty acid bio
synthesis in LNCaP cells in more detail, cells were incubated with

RI 881 differentdosesofR1881fordifferentperiodsoftime,andâ€˜4Cincorpo
ration from [2-'4C]malonyl-CoA into fatty acids was quantitated. As Fig.
2B demonstrates, increases in fatty acid biosynthesis were achieved at
R1881 concentrations as low as 10 10M.Maximal effects were observed
at i09 M. Stimulation of FAS activity was apparent within 1 day after

the addition of the steroid and further increased during the next two days
(Fig. 3B). These dose and time courses mirror those of the androgen
induced accumulation of lipids in LNCaP cells as revealed by staining
with the lipophylic dye Oil red 0 (Figs. 2C and 3C).

Stimulation of FAS Activity Displays a Steroid Specificity That
Is in Agreement with the Aberrant Ligand Affinity ofthe Mutated
Androgen Receptor in LNCaP Cells, and Is Abolished by the
Antiandrogen Casodex (Bicalutamide). In corroboration of the in
volvement of the androgen receptor in the observed stimulation of
FAS activity after treatment with Rl88l, FAS activity in LNCaP cells
could also be induced by mibolerone, another synthetic androgen and
by the natural androgens testosterone and dihydrotestosterone (Fig. 4).
In agreement with the altered steroid specificity of the mutated an

-28S

-18S

Fig. 1. Expression and androgen regulation of FAS mRNA in human prostatic cell
lines. LNCaP, PC-3, and DU-l45 cells were cultured for 2 days in medium containing
CT-FCS. Medium was changed and cells were incubated for 3 days in fresh medium in
the absence (â€”)or in the presence (+) of l0' Mof the synthetic androgen R!88l. Total
RNA (20 ;Lg) was separated on a 1% agarose gel, blotted onto a nylon membrane, and
hybridized with a radiolabeled FAS probe, followed by exposure to Amersham Hyper
film-MP for 7 h at â€”80'C with intensifying screens (top panel). The positions of 18S and
28 S rRNAs are indicated. After removal of the probe, the blot was rehybridized with a
radiolabeled 18 S rRNA probe to demonstrate that similar amounts of RNA were present
in all lanes (bottom panel).
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Fig. 2. Dose dependence of the effects of androgens on FAS mRNA expression (A),
FAS activity (B), and lipid accumulation (C) in LNCaP cells. LNCaP cells were cultured
for 2 or 3 days in androgen-deprived conditions. Medium was changed and cells were
incubated with ethanol vehicle (C) or with increasing concentrations of R1881 . After 24 h
of treatment, RNA was extracted and dot blots were prepared and hybridized with a
radiolabeled FAS probe (A). Hybridization signals were quantitated using Phosphorlm
ager screens, and mRNA levels were expressed as relative densitometric units, taking the
value of untreated cells (C) as 1. To determine FAS activity (B), cells were harvested 3
days after steroid addition and the incorporation of â€˜4Cfrom [2-'4Clmalonyl-CoA into
extractable lipids was measured as described in Materials and Methods. To quantitate the
accumulation of neutral lipids (C), cells were fixed 3 days after steroid addition and
stained with Oil red 0. Cell-bound Oil red 0 was extracted with 2-propanol, and
absorbance was measured spectrophotometrically at 5 10 nm. Absorbance values were
corrected for differences in cellular DNA content and were expressed relative to the values
of the control condition. B and C, columns, mean of incubations performed in triplicate;
bars, SD.
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Fig. 3. Time dependence ofthe androgen stimulation ofFAS mRNA accumulation (A),
FAS activity (B), and neutral lipid accumulation (C) in LNCaP cells. LNCaP cells were
cultured for 2 or 3 days under androgen-deprived conditions. Medium was changed and
cells were incubated without ([]) or with (@) l0' MR188!. At the indicated times after
steroid addition, RNA was extracted and dot blots were prepared and hybridized with a
radiolabeled FAS probe (A). Hybridization signals were quantitated using Phosphorlm
ager screens, and mRNA levels were expressed as relative densitometric units taking the
value of untreated cells at the 4 h time point as I. FAS activity (B) was determined by
measuring the incorporation of â€˜4Cfrom [2@4Clmalonyl-CoA into extractable lipids as
described in â€œMaterialsand Methods.â€•To quantitate the accumulation of neutral lipids
(C), cells were fixed and stained with Oil red 0. Cell-bound Oil red 0 was extracted with
2-propanol, and absorbance was measured spectrophotometrically at 510 nm. Absorbance
values were corrected for differences in cellular DNA content and were expressed relative
to the values of the control condition after 24 h. B and C, columns, mean of incubations
performed in triplicate; bars. SD.
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Table 2 Effects of the antiandrogen Casodex (bicalutamide) on theandrogenstimulation
of FAS activity in LNCaPcellsLNCaP

cells cultured in androgen-deprived conditions for 3 days were treated with
ethanol vehicle (control), l0@ MCasodex, l0 â€˜@MR1881, or the combination of l0 â€˜Â°
M Rl88l and iO@ M Casodex. Two days later, cells were harvested, and FAS activity was

determinedby measuringthe incorporationof â€˜4Cfrom [2-'4CJmalonyl-CoAinto cx
tractable lipids as described in â€œMaterialsand Methods.â€•Results shown representthemean

Â±SD of incubations performed intriplicate.Treatment

cpm/@.LgDNAminControl

133 Â±31Casodex
140 Â±19Rl881
293 Â±14R1881

+ Casodex 129 Â±11

F-
I
0 0 V 0

I- C@ cn t
5)@ Cci 0
Cl) tI)@ 0a) w
0)
0
â€˜- CO

0. ><
ci)
0

Table 1 Androgen regulation of FAS enzymatic activity in human prostaticcarcinomacell
linesLNCaP,

PC-3, and DU-l45 cells were cultured for 3 days in mediumcontainingCT-FCS.
Medium was changed and cells were incubated for 2 days in fresh medium in

the absence (control) or in the presence of lO_8 M R1881. Cells were lysed and FAS
activity was determined by measuring the incorporation of â€˜4Cfrom[2-'4C]malonyl-CoAinto

extractable lipids as described in â€œMaterialsand Methods.â€•Results shownrepresentthe
mean Â±SD of incubations performed in triplicate.cpm/@g

DNAminCell

line ControlR1881LNCaP

54Â±9275Â±19PC-3
35Â±138Â±1DU-l45
72 Â±16 75 Â±6

ANDROGEN REGULATION OF FAS IN LNCaP CELLS

drogen receptor in LNCaP cells (3 1), progesterone and estrogens also
exerted some effect. Cortisol and the synthetic glucocorticoid dexa
methasone did not increase the incorporation of â€˜4Cfrom [2-'4C]ma
lonyl-CoA into fatty acids. In further support of the involvement of
the androgen receptor in the steroid-induced stimulation of FAS
activity, the effect of R1881 was abolished by simultaneous treatment
of the cells with an antiandrogen. When administered alone, the
antiandrogen Casodex at a concentration of iO@ M had no effect on
the biosynthesis of fatty acids in LNCaP cells (Table 2). In combina
tion with 10'Â° MR1881, Casodex inhibited the stimulation observed
after R188l treatment alone.

DISCUSSION

As part of our efforts toward a better understanding of the mech
anisms by which androgens affect human prostate cancer cells, we
recently demonstrated that androgens induce a marked accumulation
of neutral lipid droplets in LNCaP cells (2). Measurement of the
incorporation of 14C from [2-'4C}acetate into accumulating lipids
(triacylglycerols and cholesterol esters) revealed that LNCaP cells
have the ability to synthesize these lipids de novo (2), suggesting that

LNCaP cells express all enzymes essential for endogenous lipogenesis
and that some of these enzymes are regulated by androgens. Here, we
demonstrate that LNCaP cells (and also PC-3 and DU-l45 cells)
express high levels of FAS, a potential prognostic enzyme and ther
apeutic target that is found to be frequently overexpressed in a variety
of cancers, including prostate cancer. Expression and activity of this
enzyme in LNCaP cells are regulated by androgens and correlate with
lipid accumulation.

Using an antiserum against a haptoglobin-related protein that was
later identified as FAS (5), FAS has recently been found to be
overexpressed in a substantial subset of prostate cancers (8, 13). In
corroboration of these findings, data from our laboratory on the
expression of FAS at the mRNA level in more than 60 clinical
prostatic specimens show that FAS mRNA expression is low in all
benign prostatic hyperplasia samples tested (mean, 2.4 arbitrary units;
range, 1.1â€”5.1;n = 31) and is high in many prostate cancer samples
(mean, 9.2 arbitrary units; range, 1.0â€”59.0;n = 33)â€¢4Although the
heterogeneity in cell composition of clinical samples does not allow
an exact comparison with cell lines, Northern blot analysis suggests
that the expression of the FAS gene is relatively high also in LNCaP
cells (27.2 arbitrary units under basal conditions, using the same unit
definition as for the clinical samples) and in the two other prostate
cancer cell lines tested (PC-3 and DU-l45). In LNCaP cells, FAS
mRNA levels are further stimulated by androgens (3â€”4-fold).Dose
response and time courses mirror those of the androgen regulation of
other well-studied androgen-regulated genes such as those encoding
PSA and diazepam-binding inhibitor/acyl-CoA-binding protein (23).
Concomitantly with the elevated expression of FAS transcripts, an
drogens stimulate the activity of FAS in LNCaP cells. The androgenic
response of the FAS activity is somewhat delayed in comparison to
the regulation of FAS mRNA levels and is relatively stronger, espe
cially after longer times of incubation. These apparent discordances
might in part be explained by the delay in protein expression in
comparison to mRNA accumulation and/or by the intrinsic differences
in normalization of FAS mRNA levels and FAS activity. In addition,
potential effects of androgens at the level of translation, protein
stability, or posttranslational activation cannot be ruled out at the
present time.

Although the exact mechanism(s) by which androgens affect the
steady-state FAS mRNA levels and activity in LNCaP remain to be
investigated, the data presented here strongly suggest that the ob
served effects are mediated by the androgen receptor. (a) Synthetic
androgens stimulate FAS mRNA accumulation and FAS activity in
androgen receptor-positive LNCaP cells but not in androgen receptor
negative PC-3 and DU-145 cells. (b) The steroid specificity of the
response is characteristic for the aberrant ligand specificity of the
mutated androgen receptor in LNCaP cells. (c) Time dependence and
dose-response of the effects of androgens on the expression of the

4 J. V. Swinnen, manuscript in preparation.
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Fig. 4. Steroid specificity of the stimulation of FAS activity in LNCaP cells. Cells
cultured for 3 days in androgen-deprived conditions were incubated with vehicle (control)
or with 10' M of the indicated steroids. After 2 days of steroid treatment, cells were
harvested, and FAS activity was determined by measuring the incorporation of â€˜4Cfrom
[2-'4C]malonyl-CoA into extractable lipids as described in â€œMaterialsand Methods.â€•
Colwnns, mean of incubations performed in triplicate; bars, SD.
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ANDROGEN REGULATION OF FAS IN LNCaP CELLS

FAS gene are similar to the courses of other androgen-regulated genes,
such as the gene encoding PSA. (d) The stimulation of FAS activity
by R1881 is inhibited by the simultaneous treatment with the antian
drogen Casodex (bicalutamide).

Our observation that the activity of FAS is stimulated by androgens
in a manner similar to the intracellular accumulation of lipids in
LNCaP cells strongly suggests that regulation of FAS activity is at
least part of a perhaps more complex mechanism by which androgens
induce the accumulation of lipids in these cells. Conclusive evidence
of the role of FAS in the androgen-induced accumulation of lipid
droplets in LNCaP cells, however, awaits further experiments involv
ing inactivation of FAS mRNA (using antisense expression) or FAS
activity (using, e.g., cerulenin). Preliminary experiments in our labo
ratory using the FAS inhibitor cerulemn were complicated by appar
ent cytotoxic effects of the component, a phenomenon also observed
in several other cell systems (5, 19â€”21).It has indeed been proposed
that cancer cells expressing high levels of FAS, in contrast to normal
cells, rely on endogenous lipogenesis for essential functions, such as
membrane synthesis (19). Based on this metabolic difference between
normal and malignant cells, lipogenesis in general, and FAS in par
ticular, has been proposed as a novel target for antineoplastic therapy
(5, 19â€”21).Whether LNCaP cells also rely on endogenous lipogenesis
and whether the cytotoxic effects of cerulenin on these cells are
mediated exclusively by inhibition of FAS activity remains to be
explored. Basal FAS activity may indeed be required for membrane
formation in LNCaP cells as evidenced by the incorporation of â€˜4C
from [2-'4C]acetate into phospholipids (2). However, in contrast to
the cerulenin-sensitive HL-60 cells (19), FAS activity in LNCaP cells
shows no obvious correlation with cell proliferation, which, after
stimulation with androgens, follows a characteristic biphasic dose
response curve with maximal stimulatory effects at 10 â€˜Â°M R1881
(see, e.g., Ref. 32). FAS activity in LNCaP shows a classical
monophasic dose-response curve and correlates with lipid accumula
tion and differentiated cell functions, such as the secretion of PSA. In
the human breast cancer cell line T47D also, progestin- and androgen
induced FAS expression correlates with lipid accumulation rather than
with cell proliferation (33).

The observations that FAS expression and activity are regulated by
androgens in LNCaP cells and that FAS activity correlates with lipid
accumulation raise the question of whether androgens also regulate
FAS expression and activity in prostate (cancer) cells in vivo and
whether prostate tumors expressing high levels of FAS also accumu
late lipids. Finally, it remains to be seen how the observed stimulation
of FAS expression and FAS activity in conditions that apparently
promote cell differentiation can be reconciled with the proposed role
of FAS as a potential prognostic indicator.
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