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Development of a Gene Therapy Method for Cervical Cancer Using
Attenuated Coxsackievirus B3 as a Vector System

Seung-Hyun Shim’, Yeon-Jung Kim', Dae-Sun Kim and Jae-Hwan Nam®

Department of Biotechnology, The Catholic University, Gyeonggi-do, Korea

We previously reported the development of an attenuated coxsackievirus B3, known as YYFF, which functioned as a
viral vector system for foreign gene expression. In this study, we demonstrated the potential use of YYFF as a gene
therapy vector. Recombinant YYFF was constructed to express the human papillomavirus 16 (HPV16) E7 gene, referred
to as YYFF-HPV16-E7. Growth of YYFF-HPV16-E7 resembled the wild type, YYFF, and it expressed HPV16-E7 in
cell culture. When YYFF-HPV16-E7 was directly injected into TC-1-transplanted C57/BL6 mice, there was no reduction
in tumor size, because of the non-growth of YYFF in C57/BL6 mice. However, when YYFF-HPV16-E7-induced immune
cells/serum that originated from BALB/c mice was passively delivered into BALB/c background TC-1-transplanted

nude mice, it reduced the size of cervical tumors in the nude mice. This study indicates the potential use of YYFF-
HPV16-E7 as a gene therapy agent for treating HPV-induced cervical cancer.
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HPV16—-E7S eldk= Mg YYFF M &

oAl WY Alx=Elo R ARG nfole] s
coxsackievirus B3 (CVB3, woodruff strain)2] VP2 region® A]
A ITAMol g F4 5+ Fiddl &A= 7 719
tyrosine phenylalanine ©- = point mutation A]Z1 B}o]Z]
231 YYFFE ARSI o] ArollA Alabek 2] %3t
YYFF$} 53t VP4 Foll HPV16 Hlo]e]~2] E7 A
A Ak THFig. 1) (10). A2 A %7 vl 2=
YYFF-HPV16-E72.% " &F3Ith. YYFF9} YYFF-HPVI6-

E7 E5 Hela A|EoA =2IA1Zth =k d o) AR5
TC-1& E7S A|&A o072 Wa sl mouse ] A ET0]
o} (12). 7 AIXE B 10% fetal bovine serum (FBS), 10,000
unit/ml penicillin, 10 mg/ml streptomycin®] 3¥3H# Dulbecco's
Modified Eagles Medium (DMEM) HIX| & A}R&-3}o] 37T,
5% CO, 7oA i Fstit.
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Artificial proteolytic cleavage site

v |
AAA ATG GCA GCT CAA GAA TTC | _ATG CAT /AAA CCA (CCC TCG AGG GAG GCT TTG TTT CAA GGA GCT CAA
M A A Q E F HPV E7 P s R E A L F Q@ G :A Q
5’UTR’ ‘ SUTR

l

VPg (3B)

240 254
TR Y/~ I, (R — Y -- L---GH
N2 G o i [e—— F-- L---GH

Figure 1. Construction of recombinant coxsackievirus expressing HPV16 E7 flanked by viral protein 4 (VP4). The black box in viral
protein 2 (VP2) indicates the conserved amino acid sequence in the C-terminal region of the VP2 protein of coxsackievirus B3 (CVB3).
The VP2 protein contains tyrosines at positions 240 and 254 in the wild-type CVB3 (WT), whereas both tyrosines are replaced by
phenylalanine in YYFF VP2.
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TRIzol *|2K(Takara, Seoul, Korea) 2.2 AH|3¥E 70 3 chlo- Z 4L fixer 89 2 m=Z 1027 TAAZ F 20
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Western blot
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Figure 2. The growth of the viruses YYFF and YYFF-HPV16-E7 in HeLa cells (MOI = 10). (A) Intracellular viral titer. (B)
Extracellular viral titer at each time point as determined by plaque assay (described in Materials and Methods). YYFF (O) and YYFF-

HPV16-E7 (H).
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Figure 3. Expression of E7 and VP1 in HeLa cells infected with YYFF and YYFF-HPV16-E7. The HPV16 E7 mRNA was detected by
RT-PCR using the specific primer set (A). The E7 protein was detected by Western blot analysis using anti-HPV E7 and anti-VP1 (B), and

IFA using anti-HPV E7 (C). Mock indicates uninfected HeLa cells.
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Figure 5. Antitumor therapeutic effects of PBS (O) and YYFF-HPV16-E7 (l) in BALB/c nude mice. Passive immunization (| ) was
conducted three times, with a three day interval. *P < 0.05, compared to control. (A) Tumor size. (B) Tumor morphology 15 days after

passive immunization.
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