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Abstract: Hepatocellular carcinoma (HCC) is the most common liver cancer, which is also the second
leading cause of death in cancer. With the development of molecular biology and technology, gene therapy has
become a new potential method to treat the cancer. As aviral gene-delivery system, the adeno-associated virus
(AAV) is the most promising delivery vehicle for its high efficiency of infection, low pathogenicity and low
immunogenicity. However, AAV has awide range of host that may lead to side effects. Targeted gene therapy
can achieve site-specific and high efficient gene expression, which avoids toxicity of systemic and non-targeted
gene expression to improve the safety and efficacy of gene therapy. In this review, we provide an overview of
the pathogenesis of HCC and the characteristics of AAV. Moreover, we discuss the targeting strategies currently
employed in the gene therapy for HCC with a focus on targeting the transductional, transcriptional and post-

transcriptional levels. New strategies are proposed for improving the quality of life and survival rate of patients

with HCC.
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Figurel Themajor mutated genes and pathways recurred in hepatocellular carcinoma (HCC)
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Figure 2 The strategies of targeting therapy of HCC by AAV. Targeted therapy in transductional level (A), transcriptiona level (B)

and post-transcriptional level (C)

Tablel Theliver specific promoters using in adeno-associated virus (AAV) based vectors

Promoter Serotype Target Transgene Reference
Albumin AAV9 Hepatocellular carcinoma HSV-TK 26
hTERT AAV2 Hepatocellular carcinoma TRAIL 27,28
AFP AAV3 Hepatocellular carcinoma PDA1 29
ApoE AAV8 Liver shRNA 30
Chicken beta-actin (CBA) AAV2/8/9 Liver MUT, Mut 31
Human-a1 anti-trypsin (hAAT) AAV8 Liver hFIX, synMUT 31
Thyroxine-binding globulin (TBG) AAV8 Liver Mut 31
Albumin promoter + prothrombin enhancer (DC190) AAV2 Liver a gal 32
Human elongation factor 1a (hEFla) AAV8 Liver IFN-a 33
Synthetic liver specific promoter (HLP) AAV8 Hepatocellular carcinoma HSV-TK 34
Light-strand promoter (LSP) AAV8 Liver hGAA 35
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PR, BTN, Z AU AFP BE 1 4 - 41
WA AGPER, X HADAET A fn AFP 1% 1
e BB R ER . /£ HCC BIRAEKREF, 4
56% HCC 3% hTERT %K & 4% 545, wang
212150 B iR e S 1 WTERT 5 37485 45 b 783 U4 B8 [
FHFME T SEE (TNF-related apoptosis-inducing
ligand, TRAIL) &K% 1] AAV-hTERT-TRAIL #ifx,
£ HCC 4 f At J8 A B B o, 3 TR g i L 1)
o AE R, X I AL RA . B, %
HIBN 255 B4 5 AAV-hTERT-TRAIL b 5] 4t fifr 83
EHERBCAIT IR, EARANAMREILT RIiFr$Ht HCC
HARAEH, B — P RE T hTERT (8RR H 3)
PERT o T B 24 i e 5 S 2 5 3l R A BB 1), REAE
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RNA T4 (RNA interference, RNAI) B ARF|H
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HERIEMERM AL mRNA (atificid miRNA,
amiRNA) RiAHE, #E IR hTERT [ scrAAV-
amiRNA, F2H0 A T8k hTERT. Kim 2@ T
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