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ABSTRACT

Suicidal gene therapy is based on the transduction of tumor cells with "suicide" genes encoding for pro-
drug-activating enzymes that render target cells susceptible to prodrug treatment. Suicidal gene therapy re-
sults in the death of tumor with the expression of gene encoding enzyme that converts non-toxic prodrug into
cytotoxic product. Cytochrome P450 4B1 (CYP4B1) activates 4-ipomeanol (4-IPO) or 2-aminoanthracene
(2-AA) to cytotoxic furane epoxide and unsaturated dialdehyde intermediate. In this study, therapeutic effects
of suicidal gene therapy with rabbit CYP4B1/2-AA or 4-IPO system were evaluated in HT-29 (human colon
cancer cell). pcDNA-CYP4B1 vector was transfected into HT-29 by lipofection and stable transfectant was
selected by treatment of hygromycin (500 ug/mL) for 3 weeks. Reverse transcription polymerase chain re-
action (RT-PCR) analysis was performed for confirmation of CYP4B1 expression in CYP4B1 gene trans-
duced cell. The cytotoxic effects of CYP4B1 transduced cell were determined using dye-exclusion assay af-
ter treatment of 2-AA or 4-IPO for 96 hrs. Dye-exclusion assay showed that |Csp of HT-29 and CYP4B1 trans-
duced HT-29 was 0.01 mM and 0.003 mM after 4-IPO or 2-AA treatment at 96 hrs exposure, respectively. In
conclusion, CYP4B1 based prodrug gene therapy probably have the potential for treatment of colorectal
adenocarcinoma. J Radiopharm Mol Probes 1(2):118-122, 2015
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Figure 1. Schematic diagram of CYP4B1 ex-
pression mediated prodrug-activating system.
Tumor cells expressing CYP4B1 could convert
non-toxic prodrug to cytotoxic drug and result
in death. Expression of rabbit CYP4B1 in hu-
man colon cancer cell line rendered these cells
highly sensitive to the prodrugs 4-IPO or 2-AA.
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Materials and Methods
1 HEF IS

American Type Cell Collection (ATCC)ZF ¥ EoFite
QI7F dAIANE(HT-29)5 10% fetal bovine serum (Invitrogen,
Carlsbad, CA) ©] 3Z3H Dulbecco's Modified Eagle Medium
(WelGENE, Korea)2 ©]€-5}9] 175 mm’ culture flasko]] 4]
wjeyst et

ZOFA|3EE 6-well tissue culture plate®] wellg 3x10°7}
(100 uL media/well) &] HT-294|325 53510 5% CO, =4
9] 37°C ufjF7]ollA 2417k BijoF3IaL lipofectamine 2000
(Invitrogen) 10 pLE- serum free Opti-mem media (Invitrogen)
250 pLOE 3|43 T pcDNA-CYP4BI(11) 4 pL= &3t
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5 ALQojA] 587 HFESlal serum free media 1 mL%}
Kol ZF wellof] Z7)5}e] 4~6A]17F 5% CO, 279 37°C
vljok7] o A vfjokstct. ujjoFo] EubH 10% fetal bovine se-
rum©] EZFHE media® ZolE & 18AI7F B’ 5 hy-
gromycin 500 pg/mLO] A7} media® 357F 2 2|5ko] g
& A|EZ3: 2Z2F(CYP4B1#1, CYP4B1#3)E AHs}ith

2. CYP4B1 &3 540

FAZ 47)9] AlZ2FE AIESHo] total RNA E2]5}
&L, One Step RT-PCR Kit (Qiagen, USA)S ARME-5}o]
CYP4B1 E£o9| primer?l sense (5'-CTT CCA TTA CGA
CGT GCT GA-3")%} antisense (5'-TCA TGC ACA TGG
TCA GGT AG-3)2 A}R3le] PCRE  A|3Ysich
Human (3-actin®]] ]2l primer?l sense (5'-GTG GGG
CGC CCC AGG CAC CAG GGC-3")2} antisense (5'-CTC
CTT AAT GTC ACG CAC GAT TTC-3")= internal con-
trol2 AR5} T

3 ME=Y AIY
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ture plated] 1x10* cells/well E5=810] 5% CO, A2 37°C
Hij k7o A 24 X172t WjSF & 2-aminoanthrancene (0~0.01
mM) E= 4-ipomeanol (0~1 mM)-& media®l] 3]4]5}o]
EEe Helste] 96AZE HoF T Alolgl AT Aj%
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MO, USA) 20 uLe} E2o] A= 4l0] C-Chip (Digital
Bio., Korea)ol|A &uj7 oz Aolgles NEZLE AT

Act.
Results
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o] A I Alx2E ™SIt 459 A|2£(CYP4B1
#1, #2, #3, #4)7} T2 2 AdEQlon Zz7bo] AEg
HE RNAS ZE3k0] RT-PCRS AASHITh GFAT=
O & [-actin ZEFO|HE o]§5lo] 540bpo] WMEE
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51900, CYP4BI Zafo|ulE o]§510] CYPABIFHA7}
W 450 NE F 23%9] AE(CYP4BI#1, CYP4BI#3)9]
A 650bp HHEZF WERAL SRR & Be 314
7} o1 A=A ¢k 7 Aol A= CYP4Blo] A7) oF
2 Ik th(Figure 2).
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Figure 2. Identification of CYP4B1 expression in CYP4B1 gene trans-
duced HT-29. Confirmation of CYP4B1expression in HT-29 cells (CYP4B1
#1, #2, #3, #4) by RT-PCR analysis. RT-PCR products of CYP4B1 were
650 bp. The 3-actin product was 540 bp amplified PCR product as an in-
ternal control.
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Figure 3. 4-IPO or 2-AA induced cytotoxicity in CYP4B1 gene trans-
duced HT-29. Dose-dependent cytotoxicity of 2-AA or 4-IPO in CYP4B1
gene transduced HT-29 was determined by trypan-blue dye exclusion
assay in HT-29 cells. Cell survival rate was measured at 96 h after 4-IPO
treatment (upper panel) or 2-AA treatment (lower panel).
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Discussion
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