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摘要   摘要：目的 构建含有人单纯疱疹病毒1型（HSV-1）VP22与人microdystrophin基因融合的重组腺病毒，

体外感染成肌细胞C2C12，探讨VP22对microdystrophin基因在成肌细胞中的蛋白转导特性。方法 设计引物，

从质粒pSINrep5-VP22中扩增VP22全长基因，然后将VP22基因定向插入腺病毒穿梭质粒pShuttle-CMV，

获得重组质粒pCMV-VP22;再用NotⅠ酶切含microdystrophin基因的pBSK-micro质粒，获得microdystrophin基因，

片段回收后定向插入重组质粒pCMV-VP22，获得重组质粒pCMV-VP22-MICDYS。PmeI线性化重组质粒pCMV-
VP22-MICDYS，去磷酸化后回收与腺病毒骨架质粒pAdeasy-1共电转化BJ5183
感受态细胞。同源重组后用选择性培养基筛选阳性克隆，提取质粒，脂质体介导转染293细胞，通过观察293
细胞病变及PCR扩增目的基因等方法鉴定重组腺病毒。将含VP22-
microdystrophin及microdystrophin的病毒上清分别转染成肌细胞C2C12，通过RT-PCR、Western-
blot和免疫组织化学方法检测microdystrophin的mRNA及蛋白表达。结果 成功构建了含有VP22-
microdystrophin基因的重组腺病毒,体外感染成肌细胞C2C12，Western-blot及免疫组织化学检测显示VP22
显著提高了microdystrophin蛋白在C2C12细胞中的表达。结论 含有VP22-
microdystrophin基因的重组腺病毒载体的构建及VP22介导microdystrophin在成肌细胞C2C12间的转导，
为利用此病毒进行假肥大型肌营养不良症疾病的治疗研究奠定了基础。 
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Abstract  ABSTRACT:Objective To construct the recombinant adenovirus containing herpes simplex virus-1 virion 
protein (VP) 22 and human microdystrophin gene, then the adenovirus was transfected into C2C12 myoblast and studied 
on the property of protein transduction with VP22-mediated microdystrophin in C2C12 myoblast. Methods The full-
length VP22 cDNA was obtained from recombinant plasmid pSINrep5-VP22 with PCR, and the product was directionally 
inserted into pShuttle-CMV to acquire the plasmid pCMV-VP22. Microdystrophin cDNA was obtained from recombinant 
plasmid pBSK-micro digested with restrictive endonuclease NotI, and the product was directionally inserted into pCMV-
VP22 to acquire the plasmid pCMV-VP22-MICDYS. The plasmid of pCMV-VP22-MICDYS was lined with PmeⅠ, and 



the fragment containing VP22-microdystrophin was reclaimed and transfected into E1 coli BJ5183 with plasmid pAdeasy-
1. After having been screened by selected media, the extracted plasmid of positive bacteria was transfected into HEK293 
cells with liposome and was identified by observing the cytopathic effect of cells and by PCR method to acquire the 
recombinant adenovirus Ad-VP22-MICDYS. Finally, the C2C12 myoblast were transfected with the recombinant 
adenovirus Ad-VP22-MICDYS and Ad-MICDYS, and the expression of microdystrophin was detected by RT-PCR, 
Western blot and immunocytochemistry. Results The recombinant adenovirus including VP22 and microdystrophin gene 
was successfully constructed. VP22 transferred VP22-microdystrophin fused protein from infected C2C12 myoblast into 
uninfected cells and enhance the expression of microdystrophin in myoblast. Conclusions Recombinant adenovirus 
containing VP22 and microdystrophin gene was constructed successfully. VP22 can enhance the expression with 
microdystrophin in myoblast. It lays the foundation for further studying on VP22-mediated recombinant including 
microdystrophin gene to cure Duchenne muscular dystrophy.
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