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Tha effests of glucoeorticoid hormone on the sxpression of e-jun in the fbhrablasts were studied. The expression ef ¢-jun was repressed by dexiametha
song in the NTHIT3 cells, but nat in the transformed B104.1 or EJ-Ras eells, The repression was not relicved by the uddition of eyclaheximide.

Glugocorticoid: Oncogene: Jun

1. INTRODUCTION

The oncogene jun was ficst identified as the transfor-
ming component of avian sarcoma virus 17 which
causes fibrosarcomas in chickens (1]. Nucleotide se-
quence analysis revealed that the C-terminus of v-jun
shares more than 40% homology with the C-terminus
- of yeast transcriptional activator GCN4, which is the
DNA binding domain of GCN4 [2,3]). This finding
leads to the suggestion that the v-jun oncogene product
acts as a transcriptional factor to influence the cellular
gene expression pattern. Later studies have shown that
the human AP-1 (activator protein 1) geneis the cellular
homologuc of the transforming v-jun gene (4,5]. The
AP-1 complexes consist of several distinct proteins in-
cluding those encoded by the proto-oncogenes e-jun

and c-fos, and other members in these two gene families .

[6-10]. At least two other members, jun-B and jun-D,
have been identified in the jun family. Jun-B was shown
to inhibit the frans-activating activities of ¢-jun when
both were co-transfected into F9 cells [11-14].
Collagenase gene is one of the many genes known to

be activated by Jun [15]. The AP-1 site in the promoter

of the collagenase gene mediates biological responses
induced by phorbol esters, growth factors and steroid
hormones [16-21]. Direct interaction between the
glucocorticoid hormone receptor and the AP-1 complex
on the AP-1 site has recently been demonstrated, and
was shown to be responsible for the inhibition of col-
lagenase expression by glucocorticoid hormone in CV-1
cells and other cells [{8-21]. As the expression of ¢-jun
is regulated by iiself, the amount of c-jun mRNA
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should be affected by glucocorticoid hormone accor-
ding to the model proposed by several groups [18-21].
In this report, we investigated the effects of glucocor-
ticoid hormone on the expression of cjun in the
fibroblasts. The results indicated that the expression of

c-jun is indeed inhibited by dexamethasonc in NIH373
fibroblasts,

2. MATERIALS AND METHODS

2.k, Celt cutture

NIH3IT3, B104-1 and EJ-Ras cells were cultured in DMEM sup-
piemented with 10% fetal calf serum in a humidified atmosphere con-
wining 5% Oy, 98% air on 10-cm- plastic dishes.

2.2. RNA isolation and analysis

Total RNA was isolated from cells according to the single step
method published by Chomezynski and Saceni {22), and subjecied 1o
agarose gel electrophoresis and Northern blot analysis as described
{23]. The plasmid pSV-jun containing ¢BNA of c-jun was used to
prepare labeled probes for hybridization, pCJl12$ prabe containing a
ribosomal RNA gene was used as an imernal contral.

3. RESULTS AND DISCUSSION

3.1. Theeffects of dexamethasone on the expresswn of
¢-jur

10~ ® M dexamethasone was added at time zero to the -
confluent NIH3T3 cells or B104-1 cells, Cells were
harvested at different time intervals and 20 ug total
RMA was applied each lane. After 12 h, the expression
of ¢-jun decreased significantly in NIH3T3 cells (lane 1
and lane 3, Fig. 1A), and remained low for at least
another 24 h (lane 4, Fig. 1A). While the expression of
c-jun stayed constant or increased a little in the neu-
transformed fibroblasts cells, F104-1 cells, as shown in
Fig. 1B (the relative level has been determinad by den-
sitometry scanning). Similar results were observed in
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NIHITY ceils (A} and B104:) celis (1), Cehix were havesied at G

{lane 1), 4 B Qanc 23, 12 h tane 33, and 36 b (ane 4) after treatment

with dexamethasone. Tomh RNA isolaton und Narvthern Blon analysis
were carrictl out ax deseribed in section 2,

| EJ-Ras cells which are NIH3T3 cells transformed with

oncogene ras (data not shown),

3.2, Cycloheximide cannot relieve the repression
caused by dexamethasone

The effects of glucocorticoid hormone on the expres.
sion of several other genes require ongoing protein syn-
thesis. We wished to study the role of de novo protein
synthesis during the repression of c¢-jun by dex-
amethasone. Cycloheximide has been shown to increase
the steady-state level of the c-jun mRINA concentration
by inhibiting the synthesis of a hypothetic labile protein
‘which can destabilize the c-jun mRNA. A similar effect
was observed in our experiments {lane ! and 4, Fig. 2).
Comparing the mRNA levels of ¢-jun in the presence of
dexamethasone and that in the absence of dex-
amethasone when cycloheximide was added (lane 3 and
4, Fig, 2), the repression of the expression of ¢-jun was
clearly not affected by the addition of cycloheximide,

Jun - m St e

rRNA - BB

1 2 3 4
Fig. 2. The effect of cycloheximide on the repression of c-jun by dex-
amethasone. NIH3IT3 cells were tyeated with depamethasone or
eycloheximide or both for 12 h, and rotal RNA was isolated, elec-
trophoresesed, blotted and hybridized as described in section 2, In the
cells treated with both dexamethasone anid cycloheximide, cyclohex-
imide was added 1 h prior to the addition of dexamcthasons. RNA
from cells untreated (lane 1), cells treated with dexamethasone (lane
2), cells treated with dexamethasone and cycloheximide (lane 3), and
cells treated with cyclobeximide (lane 4),
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Inour report, we demonstrated that the expression of
¢-jun is down.regulated by the glucocorticoid hormone
directly in normal filbroblasts but not in ransformed
fibroblasix (i.e. BIO4-1 cells), The repression observed
in NIH3T2 ¢ells is probably mediated through the in-
teraction between the glucocorticoid hormone récepior
and the AP-) complex on the AP-1 site in the promoter
of ¢jun [24]. The difference of response to dex-
amethasone between transformed cells and normal
fibroblast cells possibly reflects the ratio of funcional
Jun and Fos in each ccll line according 1o the model
proposed by Yamuamoto [18]. However, ather explana-
tions, such as decreasing number of glucocorticoid hore
mone receptor in B104-1 cells, cannot be exciuded,

Our results and a recent report by Herrlich et al. {19)
indicated that the expression of e-jun can be repressed,
induced, or unaffected by the treatment of glucocor-
ticoid hormone in different cell types. Therefore, the in-
teraction between the AP-1 complex and the glucocor-
ticoid hormone receptor on the AP-1 site not only af-
fects the expression of other genes but also affects the
expression af e-jun itself.
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