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Abstract: A safe and effective targeting viral vector is the key factor for successful clinical gene therapy. microRNA, a class of
small, single-stranded endogenous RNAs, act as post-transcriptional regulators of gene expression. The discovery of these kind
regulatory elements provides a new approach to regulate gene expression more accurately. In this review, we elucidated the
principle of microRNA in regulation of targeting viral vector. The applications of microRNA in the fields of elimination
contamination from replication competent virus, reduction of transgene-specific immunity, promotion of cancer-targeted gene

therapy and development of live attenuated vaccines were also discussed.
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Fig. 1 Construction of viral vector containing miRTE. (A) MicroRNA Eliminated contamination of replication competent virus. If
there were replication competent virus during vector production, the replication competent virus can’t replicate by interfering capsid
genes expression in targeted tissue. (B) Tissue-specific expression of transgenes. When the viral vectors transfect the unwanted tissue
or cell, transgene can’t express under the interference of miRTE associated microRNA. First Incorporation four tandem copies of a
single miRTE (red) into the viral vector helper plasmid (A) or 3'UTR of a function gene (B), then the viral plasmid and the packaging
plasmids co-infect the packaging cell, after the encapsidation of viral DNA, viral vectors containing miRTE are harvested.
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Table 1 Tissue-specifc microRNA expression'®*"'?!

Tissue/lineage MicroRNA

Liver miR-122a, miR-152, miR-199*, miR-215

miR-142-3p, miR-181, miR-195, miR-221,
miR-222, miR-142-5p, miR-150, miR-155,
miR-144, miR-233

Hematopoietic

Heart miR-1, miR-133a, miR-206, miR-208

Kid miR-192, miR-194, miR-204, miR-215,
1aney miR-30b, ¢

Colon miR-143, miR-194

Brain miR-125, miR-128, miR-132, miR-134,

miR-135, miR-138, miR-153, miR-124a, b

Ovary miR-189

Pancreas miR-216, miR-375

Skeletal miR-1, miR-206, miR-133a,b

muscle

Stomach miR-148

Spleen miR-127, miR-150, miR-151, miR-212

miRTE-Jp 2 FURE £, % F) 5 [A] 4 v 25 A7 SR Y
miRTE FF31, X7 900 T 5 1 6 28R Ak
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fE W358 559 rVSV AN O T RAIE rVSV 7ER
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1% miR-181a miRTE bg & 3| S AT i 52 14 1) 12 0
B L, SREKH S AR BM 4iffid, TCR K%
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