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Betel quids chewers contribute more than
80% Taiwan’s oral cancer patient; therefore,
the ingredients of betel quids are under
studied and the correlation with cancer had
became one of the major topic for researchers

in Taiwan,

There were several lines of studies for
ingredients from betel quids, yet no

~ consistency for the mechanism of betel quids-

related oral cancer. We started to approach this
issue by examining the signal pathway by betel
quids extracts and their major components. We
found arecoline, one of the major components
of betel quids can induced p42/44 MAP kinase
activation and immediate early gene c-jun and
c-fos expressions but downstream events and
regulation still is an enigma. We would like 1o
continue following this pathway and aim
particularly at regulation of c-jun and c-fos.

Since degradation of most short-lived
regulatory cellular proteins is mediated by
the ubiquitin-proteasome pathway, the
expression pattern of p42/44 MAP kinases, c-
jun and c-fos might also fit into this notion,
therefore, we made an hypothesis as
following: Arecoline can induce p42/44
MAP kinase phosphorylation, subsequent ¢-
jun and c-fos activation, and the degradation
of c-jun and c-fos is ubiquitin-proteasome
pathway related. The hypothesis was
supported by our experiment using a cDNA
clone encoding an ubiquitin-conjugating
(UBC) enzyme, showing UBC is expressed
in betel quids stimulated NIH 3T3 cells. It
was demonstrated that c-jun, c-fos expression

- were affected by proteosome inhibition.
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It was known that exposure of cells to
genofoxic agents will evoke a series of
phosphorylation events leading to the



modification of transcription factors and gene
expression [1]. Experiments suggest tumor
promoter mimic biological moleculars
important in signal transduction pathways
that mediate growth, and the persistent

stimulation of the pathway can lead to cancer.

Tyrosine kinases provide a universal mode of
signal transmission in response to
extracellular cues that regulate cell
proliferation and differentiation[2].
Uncontrolled activation of tyrosine kinases is
implicated in proliferation of cancerous cells,
and their deficiencies result in pathological
conditions such as developmental
abnormalities and immunodeficiencies. Tight
regulation of tyrosine kinase cascades is
therefore critical to elicit an appropriate type
and level of response to external stimuli.
Negative regulation of tyrosine kinase-
mediated signaling is achieved through a
number of distinct biochemical mechanisms.
Ultimately, this signal is transmitted to the
nucleus via induction and phosphorylation of
the proto-oncogene fos and jun that encode a
transcription, AP-1, which is able to regulate

gene transcription. The mechanism of betel-

quid-induced signal was shown to induce c-
jun and c-fos expression on our previous
study. Although we aware the time
dependent expression of ¢-jun and c-fos is a
fact but what cause it is still untouched. One
known pathway for protein degradation is the
ubiquitin pathway [3]. Proteins ligated to
polyubiquitin chains are usually degraded by
the 268 proteasome complex that requires
ATP hydrolysis for its action. A hypothesis
dervied from our previous studies and the
preliminary result is: Arecoline can induce
p42/44 MAP kinase phosphorylation and
subsequent c-jun and c-fos activation. An
idea came from our preliminary study using a
¢DNA clone from Dr. H. E. Yen [a gene
encoding ubiquitin-conjugating (UBC)
enzyme (Accession No. 165422)], showing
UBC is expressed in betel quids stimulated
NIH 3T3 cells. Therefore, a hypothesis
dervied from our previous studies and the
preliminary result is: Arecoline can induce
p42/44 MAP kinase phosphorylation and
subsequent c-jun and c-fos activation. The

degradation of c-jun and c-fos is ubiquitin-
proteasome pathway related.
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1. Northern blot analysis showed that MG132
(Carbobenzoxy-leucinyl-leucinal- leucinal )
rapidly induced the expression of c-jun,
but not c-fos.

2. Immunoblot analysis showed that MG 132
prevented degradation of c-Jun protein.

3. Kinase assay revealed that c-Jun N-
terminal kinase (JNK) was rapidly
activated by MG132.

The overlapping induction of c-jun by

proteasome inhibitor (eg MG132) and

arecoline hinders the study of c-jun
degradation, whereas the  sustained
expression of c-fos after proteasome
inhibition suggest proteasome-ubiquitin

pathway is involved in arecoline induced c-

fos expression.
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