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Inhibitory Effect of Ginsenoside Rb1l on Activities of Oncogenic ras
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The ras genes, which have three isoforms, H-ras, K-ras and N-ras, were mutated up
to 30% of human tumors. It is well known that components of ginseng have anticancer
actions, but it is not reported that components of ginseng have any effect on ras-mediated
cancer. In this study, we have examined the inhibitory effect of ginsenoside Rbl and
Rgl on oncogenic ras-mediated oncogenicity. Oncogenic H-rasV12, K-rasV12 and
N-rasN12 were prepared as GST fusion proteins and microinjected into quiescent Rat
1 fibroblasts. The injected oncogenic ras proteins induced DNA synthesis and c-Jun
protein expression. Pretreatment of Rbl suppressed H-rasV12- and N-rasN12-induced
DNA synthesis, but not c-Jun expression. In contrast, Rgl had no effect. SRE promoter
was activated by transient transfection of oncogenic H-, K- and N-ras. Pretreatment of
Rbl suppressed oncogenic N-rasN12-induced SRE activation but not oncogenic
H-rasV12 and K-rasV12. Next, the effect of Rbl and Rgl on the proliferation of
oncogenic H-, K- and N-ras-transformed Rat 2 fibroblasts was examined. The
proliferation of the ras-transformed cells was not affected by Rbl and Rgl. The
post-translational modification of ras is necessary for the activation. The pretreatment
of Rbl and Rgl on oncogenic ras-transformed cellsg did not inhibit the modification
of ras. From these results, we found that Rb; has an inhibitory effect on oncogneic ras
mitogenic signaling. Particularly isoform specific pattern was observed.
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Fig. 1. Effects of Rbl and Rgl on the DNA synthesis (A) and c-jun expression (B) induced by microinjected
oncogenic H-rasV12, K-rasV12 and N-rasN12 protein in Ratl fibroblasts. Ratl cells were grown on the coverslips
and starved for 24 hr and then injected with 4 mg/ml of control GST, H-rasV12, K-rasV12 or N-rasN12 protein.
Each contains rabbitt IgG (5 mg/ml) in order to identify the injected cells. 200 uM of Rbl and Rgl was treated 1
hr before microinjection. After stabilization for 2 hr, cells were incubated with BrdU for 16 hr at 37°C. They were
then processed for double- label indirect immunofluorescence according to the “Experimental Procedures”. The injected
cells were identified by cytoplasmic FITC staining, and DNA synthesis and c-jun expression were identified by
nuclear TRITC staining. The results presented represent the means of two experiments and each was performed three

times.
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Fig. 2. Effects of Rbl and Rgl on activation of SRE
promoter by oncogenic H-rasV12, K-rasV12 and N-
rasN12 protein in Cos7 cells. Cos7 cells (4X104 cells/
well) were grown on 12-well plate and cotransfected
with pCGN-HA-H-rasV12, K-rasV12 or N-rasN12 plas-
mids (200 ng) along with pSRE-Luc reporter DNA (100
ng) for 3 hr. Then cells were treated with 200 uM of
Rb and Rgl followed by serum starvation for 20 hr.
Then the cells were lysed with 250 ul of reporter lysis
buffer. Luciferase activity was determined as described
under “Experiment procedure”.
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Fig. 3. Morphological characteristics of oncogenic H- rasV12, K-rasV12 and N-rasN12 and their
expression. Rat2 fibroblasts stably expressed with H-rasV12, K- rasV12 and N-rasN12 (105 cells/well)
were seeded on 6 well plate. After 1 day (low confluency) and 4 day (high confluency), morphology
was examined and photographed. The high confluency cells were lysed with SDS sample buffer and
the expression of ras protein was examined by immunoblotting with anti-pan-Ras antibody.
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Fig. 4. Effects of Rbl and Rgl on the proliferation of Rat2, Rat2-HrasV12, Rat2-K-rasV12 and Rat2-N-rasN12. Rat2
fibroblasts and Rat2 fibroblasts stably expressed with H-rasV12, K-rasV12 and N-rasN12 (4><103 cells/well) were
seeded on 96 well plate. The indicated concentration of Rbl (panel A) and Rgl (panel B) was treated when cells
were plated. As control, farnesyltransferase inhibitor (panel C), SCH66336, was treated. After 4 day, cell proliferation
was examined with MTT assay kit (Promega) as suggested by manufacturer. The data represent the means of two
independent experiments and each was performed three times.
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Fig. 5. Effects of Rbl and Rgl on the processing of
oncogenic H-rasV12, K-rasV12 and N-rasN12. Cos7
cells (4><104 cells/well) were grown on 12-well plate
and cotransfected with pCGN-HA-H-rasV12, K-rasV12
or N-rasN12 plasmids (200 ng) for 3 hr. Then cells
were treated with 200 uM of Rb and Rgl followed by
serum starvation for 20 hr. Then the cells were lysed
with 250 ul of SDS sample buffer and immunoblotted
with anti-HA antibody to detect the expressed ras
protein.
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