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A 

目的      检测慢病毒载体（lentiviral vector）在人角质形成细胞基因组中的整合位

点，初步分析慢病毒载体在表皮细胞基因组中的整合位点分布规律。      方法       以

本课题组前期研究中构建的慢病毒载体感染的人永生化角质形成细胞系为研究对象，应

用连接介导PCR（ligation-mediated PCR,LM-PCR）技术克隆慢病毒载体在其基因组中

的整合位点序列，测序克隆片段后经在线工具GTSG-QuickMap在人类基因组上定位，

从而得到整合位点。再从整合位点分布与染色体、基因及其转录起始位点的关系来分析

慢病毒载体在人角质形成细胞基因组中的整合倾向性。      结果       对1 148个阳性转

化子DNA测序及定位分析，共得到199个整合位点。与GTSG-QuickMap模拟的随机对照

相比，慢病毒载体的整合频率在第4、5、15、16号染色体上、基因转录起始位点上游5 

kb至50 kb范围内显示出统计学显著性差异。      结论       慢病毒载体倾向于整合在人

角质形成细胞基因组中的基因转录起始位点附近区域，而并不倾向于整合在基因内部的

整合模式。  

Objective       To determine lentiviral vector integration sites in human 

keratinocytes, and to make a preliminary analysis of lentiviral vector integration 

preference in human epidermal cells.       Methods       Ligation-mediated PCR 

(LM-PCR) was used to clone integration site sequences of lentiviral vector in the 

genome of transfected human immortalized keratinocyte line from our previous 

study. After the cloned DNA fragments were sequenced, the sequence reads 
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were inputted into the online tool GTSG-QuickMap as requested and mapped in 

the human genome to get the integration sites. The integration preference of 

lentiviral vector in human keratinocytes was analyzed in view of the relationship 

between integration sites distribution and chromosomes, genes and transcription 

start sites.       Results       A total of 1 148 positive transformants were 

sequenced and analyzed, and 199 unique integration sites were obtained. As 

compared with the matched random control simulated by GTSG-QuickMap, the 

integration frequencies of lentiviral vector in chromosomes 4, 5, 15 and 16 and 

5~50 kb upstream region of transcription start sites showed statistically 

significant differences.       Conclusion       This study reveals an integration 

pattern that lentiviral vector preferentially integrates into the vicinity of 

transcription start sites with no favor for genes in the genome of human 

keratinocytes, and provides experimental evidences for assessing the latent risk 

of lentiviral vector used in gene therapy for skin diseases. 
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