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Gemcitabine-induced Cell Death in Lung Cancer Cells : the Role of p53
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and Kyve Young Lee, M.D.
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Background : Gemcitabine is a new anti-cancer agent for treating non-small cell lung cancer.
Functioning as an antimetabolite, it induces anti—cancer effects by suppressing DNA synthesis after being
incorporated into the DNA as a cytosine arabinoside analogue. When Gemgcitabine is incorporated into the
DNA, the pb3 gene may be activated by induction of the DNA defect. However, there are a few studies on
the molecular mechanisms of Gemcitabine-induced cell death. This study examined the role of pd3 in
Gemcitabine-induced cell death.

Methods @ A549 and NCI-H358 lung cancer cells were used in this study. The cell viability test was
done using a MTT assay at Gemgcitabine concentrations of 10nM, 100nM, 1luM, 10uM and 100uM. A
FACScan analysis with propium iodide staining was used for the cell cycle analysis. Western blot
analysis was done to investigate the extent of pb3 activation. For the functional knock-out of p33,
stable AB49-E6 cells and H358-E6 cells were transfected pLXSN-16E6SD which is over expresses the
human papilloma virus E6 protein that constantly degrades pH3 protein. The functional knock out of pb3
was confirmed by Western blot analysis after treatment with a DNA damaging agent, doxorubicine.
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Results : Geméitabine exhibited cell toxicity in dose-dependent fashion. The cell cycle analysis resulted
in an S phase arrest. Western blot analysis significant pb3 activation in time-dependent manner.
Gemcitabine-induced cytotoxicity was reduced by 20-30% in the AS9-E6 cells and the 30-40% in
H358-E6 cells when compared with the A549-neo and H358-neo control cells.

Conclusion : Gemcitabine induces an S phase arrest, as expected for the anti-metabolite, and activates
the pb3 gene. Furthermore, p53 might play an important role in Gemcitabine-induced cell death. Further

investigation into the molecular mechanisms on how Gemcitabine activates the pb3 gene and its

signaling pathway are recommended.(Tuberculosis and Respiratory Diseases 2002, 53:275-284)
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Tris-HCl pH 75, 100mM NaCl, 0.1% Tween 20)
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539 knock-oute ZEHI pb3 FE A
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Fig. 1. Dose-dependent Gemcitabine-induced Cell death in A9 & H358 cells Gemcitabine has
showed cell toxicity in dose-dependent fashion.
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Fig. 2. Cell cycle analysis of Gemcitabine in
ABA9 cells, which is resulted in S phase
arrest.
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o AT 7] AAE YT A7} S phase arrest
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4. A549-neo®t A549-E6 MEFNA Gemci-
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P53 western
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ERK2
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Fig. 3. Effect of Gemcitabine on pd3 expression

Western blot for pb3 activation in gemcitabine-treated in A549 and NCI-H358 cells
showed significant p53 activation in time-dependent manner.

Characterization of MTT assay
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Fig. 4. Effect of Gemcitabine on cell survival in A549-neo and AB49-E6 cells

Gemcitabine-induced cytotoxicity was 20-30% reduced in AB49-E6 cells when compared
with AS49-neo control cells.

TLANA 63 WP RS FRANE AB AL Adstel AMIBE AZFNA pRel 715 A

I AMO-E68} tE MEF A9-neo AEF knock-oute] &g sttt A549-E60] Ge-
doxorubicin 1uM$& X X% F western blot ¥ meitabine 100nM, 1uM, 10uM, 100uME HA &2
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Fig. 5. Effect of Gemcitabine on cell survival in H358neo and H358-E6 cells Gemcitabine
‘ -induced cytotoxicity was 30-409% reduced in H308-E6 cells when compared with

H358-neo control cells.
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