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Cytotoxic Effects of an Oncolytic Adenoviral Vector AALPCDIRESE1A
in Hepatocellular Carcinoma Cells

Injae Chung”
College of Pharmacy, Duksung Women'’s University, Seoul 132-714, Korea

Abstract — The replication competent adenoviral vector (AV), AILPCDIRESE1A was generated and reported previously
to have cytotoxic effects in some cell lines. In AALPCDIRESE1A, the expression of cytosine deaminse (CD) and E1A genes
are under the control of tumor-specific L-plastin promoter. CD enzyme can deaminate the nontoxic prodrug 5-fluorocytosine
(5-FC) to the toxic 5-fluorouracil (5-FU). E1A gene is essential for viral replication. Primary liver cancer, most of which is
hepatocellular carcinoma (HCC), is the third common leading cancer in Korea. Thus, we have conducted iz vitro preclinical
study to evaluate effectiveness of AALPCDIRESE1A on HCC. The efficacy of cytotoxicity was measured by generation of
cytopathic effect (CPE) and cell counting. We infected HepG2 cells with various MOI of vector alone or concurrent with
5-FC. Exposure of cells to AALPCDIRESE1A generated a significant cytotoxic effect as compared to the control. Almost
83% of the cell had manifested the characteristic cytotoxic effect on day 9 after infection of cells with 10 MOI of vector.
We also observed the additive cytotoxic effects when AALPCDIRESE1A vector had been coadministrated with 5-FC. The
results suggest that the use of AALPCDIRESE1A/5FC may be value in treatment of liver cancer. Further animal studies

are needed for clinical trial.
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Fig. 1 - Demonstration of vector used in the study. In
AdLPCDIRESEIA vector, the 2.4 kb of L-plastin promoter
was inserted 5' to the CD and E1A genes. E1A is
transcriptionally coupled to the CD gene by IRES in vector.
ITR, adenoviral inverted terminal repeat; LP-F, L-plastin
promoter; CD, cytosine deaminase; IRES, intraribosomal
entry site.
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Fig. 2 — Cytotoxic effect of AALPCDIRESE1A vector. After exposure
of HepG2 cells to AALPCDIRESE1A viral vector for
90 min at MOI of 100 (B and C), 5-FC was introduced at
the concentration of 100 uM (C). Cytotoxic effects were
compared under the microscope with 200X magnification
and photos were taken at day 3, 6 and 9 after initiation of
vector treatment.
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Fig. 3 — Cytotoxic effect of 100 MOI AdLPCDIRESE1A/5-FC in
HepG2 at 3, 6 and 9 days. HepG2 cells were seeded in
triplicate at a density of 100,000 cells/well in a six-well plate.
They were infected at 100 MOI with AdLPCDIRESE1A.
Another set of the above experiment were set up in
triplicate and following infection with the same vector were
incubated at 100 uM 5-FC. The percentage of surviving
cells was counted by trypan blue exclusion.
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Table I - Cytotoxic effect of 10, 100 and 250 MOI AdLPCDIRESE1A/5-FC system in HepG2 cells measured by cell counting

Virus vector Treatment 3 days 6 days 9 days
Control 100.00+2.5 100.00+2.3 100.00+2.3
AdLPCDIRES-E1A 5FC 99.90+2.5 99.51+2.4 99.86+1.9
(10 MOI) AdLPCDIRES-E1A 95.08+2.1 80.13+2.3° 13.30+2.2"
AdLPCDIRES-E1A+5FC 89.25+2.2 67.09+2.3*" 5.21+2.3%P
Control 100.00+2.1 100.00+2.1 100.00+2.3
AdLPCDIRES-E1A 5FC 99.34+2.5 103.43+2.4 99.73+2.3
(100 MOI) AdLPCDIRES-E1A 93.22+2.2 70.00+2.2° 12.72+2.8"
AdLPCDIRES-E1A+5FC 88.88+2.2° 60.69+2.3*" 9.66+2.4*"
Control 100.00+1.5 100.00+2.3 100.00=1.9
AdLPCDIRES-E1A 5FC 99.94+2.4 99.89+1.8 100.00+2.2
(250 MOI) AdLPCDIRES-E1A 92.48+2.5 57.63+2.4° 5.58+2.2%
AJLPCDIRES-E1A+5FC 88.12+2.47 48.32+2.1%" 3.55+2.1%"
The values are expressed as mean=S.D. (n=6).
a: P<0.05 compared with control
b: P<0.05 compared with AALPCDIRESE1A treatment
El9} 5-FC| W& ol 7121 AlxEe] 1has #Eslel Ak MEE volel o] Mk 83 283 5-FUZS] H3ks &
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