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SUMMARY: We investigated the effect of n-butyrate (2.5 mM) on expression of
the c-erb A oncogene in human colon fibroblasts. Exposure of these cells to
the campound for 48 hours resulted in an increased accumilation of
approximately 2.0 kb RNA which hybridized to a v-erb A cINA probe.
Hybridization to a g=-actin gene probe was unaffected by the treatment.
This report is the first demonstration of a factor affecting expression of
the c-erb A oncogene. © 1988 Academic Press, Inc.

Recent demonstration that the c-erb A oncogene product may be a nuclear
thyroid hormone receptor (1,2) could provide important insight into the
mechanism of action for 3,5,3'-l-triiodothyronine (T3). Evidence for the
functional role of the receptor in the transduction of the hormone signal is
largely circumstantial (3). Identification of factors regulating its
synthesis offers the potential for testing the hypothesis that binding to
the product of the c-erb A oncogene is a necessary step in the mediation of
T regulation of transcription.

n-Butyrate, a four carbon aliphatic carboxylic acid, can modify gene
expression through effects on DNA methylation, protein phosphorylation, ADP
ribosylation and the acetylation of both histone and non-histone proteins
(4-8). CQultured human fibroblasts respond to Ty (9-12) and n-butyrate
increases the abundance of nuclear T, receptors in these cells (13). This
effect has been correlated with changes in the electrophoretic mobilities of
histones H3 and H4, which are attributed to hyperacetylation (13).

This communication describes the results of studies designed to assess
vwhether n-butyrate can influence the expression of c-erb A in human colon
fibroblasts. We report that the abundance of hybridizable RNA for that
oncogene is increased by a concentration of n-butyrate which is known to
induce the T3 receptor.
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MATERTALS AND METHODS

Cell culture and preparation. Normal human colon fibroblasts were
obtained from the American Type Culture Collection (Rockville, MD). Cells
were grown to confluence in medium 199 (Whittaker, M.A. Bioproducts,
Walkersville, MD) containing 10% fetal bovine serum, glutamine, penicillin
and streptamycin. At confluence, some cultures were shifted to the same
medium containing n-butyrate (2.5 mM), (Sigma, St. Iouis, MJ). Control
cultures received identical medium without the compound. Following an
incubation period of 48 hours, cultures were washed and RNA was prepared
fram cell monolayers with guanidinium chloride treatment followed by
extraction in buffered, redistilled phenol and ethanol precipitation (14).

Northern blot analysis. Total cellular RNA (60 vy g/lane) was
electmp}mrsed on 1% agarose/1% formaldehyde gels (15). RNAs of known
sizes (RNA ladder, Bethesda Research laboratories, Gaithersburg, MD) were
co-electrqiwresedarﬂusedassmestarﬂards The gels were stained
subsequently with ethidium bromide to document equivalent quantities of RNA
in all lanes. ‘IheRNAwastransfenedtonylonmnbranes(Magmgram
Micron Separations Inc., Honeoye Falls, NY) using standard techniques (15).
The v-erb A cl:NAprobe (Oncor, Galthersthg MD), a 478 base pair fragnm*nt
isolated from a region of the avian erythroblastosis virus genome
only the v-erb A gene (16), was oligolabeled with [a -32p]  dcTP
(Oligolabeling Kit, Pharmacia, Piscataway, NJ) (17) and allowed to
hybridize to the membrane bound RNA (42°C) for 16-24 hours. Membranes were
then washed at high stringency and exposed to X-OMAT film (Kodak, Rochester,
NY) at =70°C for 3-5 days. Membranes were then strlpped of radioactivity
and the RNA was re-hybridized to a plasmid bearing the 3' untranslated
region of human skeletal g-actin (18) labeled with [o-22P] ANTP by nick-
translation (15).

RESULTS AND DISCUSSTON

As Figure 1 demonstrates, hybridization of the v-erb A oncogene probe
to total cellular RNA from colon fibroblasts is confined to a discrete band
of 2.0 kb, consistent with that reported by other workers (2). Treatment
of cultures with n-butyrate (2.5 mM) for 48 hours resulted in a marked
enhancement of that band. In contrast, hybridization of the same RNA
preparation to the g -actin cINA probe (Figure 2) was unaffected by n-
butyrate treatment. Previous studies in our laboratory have demonstrated
that this carboxylic acid fails to influence the protein content of the cell
cultures or total protein synthesis (19).

These results suggest that n-butyrate increases the expression of the
c-erb A gene in human colon fibroblasts. This effect occured after cultures
were treated with the compound for 48 hours at a concentration known to
increase the abundance of nuclear Ty receptors in human fibroblasts (13).
while hybridization to v-erb A cINA was markedly enhanced by treatment with
n-butyrate, hybridization to g-actin cINA was uninfluenced. Figure 2
demonstrates equivalent signals in the two lanes probed with g =actin
cNA, indicating that expression of this gene was not increased by n-
butyrate. This suggests that the treatment does not have a generalized
stimiatory effect on transcriptional events in these cells.
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Figure 1. Northern blot analysis of human colon fibroblast RNA hybridized
to [32P]-radiolabeled v-erb A cDNA. Confluent cultures were
incubated in the absence (Lane 1) or presence (lane 2) of n-
butyrate (2.5 nM). RNA size markers are indicated.

Figure 2. Northern blot analysis of human colon fibroblast RNA hybridized
to [32p)-radioclabeled § -actin cINA. Confluent cultures were
incubated in the absence (Lane 1) or presence (lane 2) of n-
butyrate (2.5 mM). RNA size markers are indicated.

Tissues investing the human colon are exposed to carboxylic acid
concentrations of approximately 200 mM (20). These organic acids are
generated by carbohydrate fermentation of dietary plant cell walls (21).
Thus, the apparent induction of an oncogene in human colon fibroblasts by n—
butyrate may represent a physiologically relevant control mechanism.

The avian erythroblastosis virus transforms erythroblasts and
fibroblasts in vitro and induces sarcomas and erythroblastosis in birds
(22). v-erb A and v-erb B are the two host cell-derived genes contained in
the viral gename. The v-erb B gene confers the transforming capacity of
the virus (23), and its protein product corresponds to a truncated form of
the epidermal growth factor receptor (24). v-erb A, in contrast, has no
independent capacity to transform primary cells in culture, but enhances the
oncogenic effects of v-erb B (23). Recent reports indicate that the protein
product of the c-erb A gene is a high affinity muclear receptor for Ts.
Evidence for this includes similar molecular weights and binding affinities
for T3 and its analogs (1,2). In addition, antibodies directed against the
c-erb A product block T binding to authentic receptor protein (1). If the
protein product of the c-erb A gene is the muclear T; receptor, an induction
of the receptor by n-butyrate, as has been reported (13), should be
accampanied by an increased expression of the c—erb A proto-oncogene. Our
studies demonstrate this to be the case. Whether this induction is related
to changes in the fibroblast response to T3 is currently being examined.
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