
中南大学学报(医学版) 2013, 38(9) 869-875 DOI:   10.3969/j.issn.1672-
7347.2013.09.001  ISSN: 1672-7347 CN: 43-1427/R

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本

页]   [关闭] 

论著 扩展功能 

本文信息

Supporting info 

PDF(1408KB)

[HTML全文] 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 

文章反馈 

浏览反馈信息 

本文关键词相关文章

肝癌相关基因

全长克隆

可变剪接

本文作者相关文章

刘艳红

赵艳洁

房淑娟

李跃辉

李官成

PubMed

Article by LIU Yanhong 

Article by ZHAO Yanjie 

Article by FANG Shujuan 

Article by LI Yuehui 

Article by LI Guancheng 

肝癌相关基因的分子克隆和可变剪切分析
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410078

摘要： 目的: 获取肝癌相关基因(hepatoma associated gene，HTA)的mRNA分子全长序列并对其

可变剪接进行分析，检测其转录本在各肝癌细胞系中的表达，为进一步研究该基因在肝癌发生、发展

中的作用奠定基础。方法: 用3'RACE 和5'RACE方法扩增HTA基因的全长序列并对其序列信息和可变

剪接进行扩增和测序分析，用Northern印迹检测该基因转录本在不同肝癌和正常肝细胞系中的表达。

结果: HTA基因全长序列为1414 bp，经分析该序列包含3个外显子，2个内含子，其中2号内含子在可

变剪接中被作为外显子表达。Northern印迹显示HTA基因1.7 kb转录本和1.4 kb转录本均表达于恶性

肝癌细胞系，而不表达于正常细胞系。结论: 成功获得了HTA基因的全长序列并对其可变剪接进行了

分析，2个大小不同的转录本均在肝癌细胞系中特异性表达，作为一个肝癌相关基因值得进一步深入

研究。
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Molecular cloning and alternative splicing analysis of hepatoma 
associated gene HTA
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Abstract: Objective: To obtain the full length cDNA sequences of hepatoma associated 
gene HTA, analyze its alternative splicing, detect the expression pattern of 2 HTA gene 
transcripts in different hepatic cell lines, and to establish a base for further study of HTA 
gene function in hepatocellular carcinoma (HCC) occurence and development.
Methods: The full length cDNA of HTA gene was cloned by rapid amplification of cDNA 3' 
ends (3'-RACE), rapid amplification of cDNA 5' ends (5'-RACE) and DNA sequencing. The 
gene structure and alternative splicing were analysed. Northern blot assay was performed to 
detect the expression pattern of 2 HTA gene transcripts in different hepatic cell lines.
Results: The full length of HTA gene was 1414 bp, composed of 3 exons and 2 introns, and 
the second intron could be retained in mRNA. Northern blot assay showed that 2 transcripts 
of HTA mRNA(1.4 kb and 1.7 kb) could express in the HCC cell lines HepG2 and QGY-7703, 
but not in the non-malignant cell line L-02 and HUVEC. The expression level of 1.4 kb 
transcript was much higher than 1.7 kb one.
Conclusion: This study successfully has obtained the full length cDNA of HTA gene, and 
analysed the gene sequence and alternative splicing, 2 transcripts of HTA mRNA specifically 
expressed in HCC cell lines. As a hepatoma associated gene, HTA deserves further 
investigation.

Keywords: HTA   full length cloning   alternative splicing   

收稿日期 2012-10-07 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1672-7347.2013.09.001

基金项目: 

国家重点基础研究发展计划(“973”计划)(2010CB833605); 国家自然科学基金(81201903); 湖南

省自然科学基金(2010SK3132)。 

通讯作者: 李官成, Email: libsun@163.com



作者简介: 刘艳红, 博士, 助理研究员, 主要从事基因工程抗体和肿瘤免疫治疗方面的研究。 

作者Email: libsun@163.com 

参考文献：

1. Motola-Kuba D, Zamora-Valdes D, Uribe M, et al. Hepatocellular carcinoma. An overview
［J］. Ann Hepatol, 2006, 5(1): 16-24.  

2. El-Serag HB, Rudolph KL. Hepatocellular carcinoma: epidemiology and molecular 
carcinogenesis［J］. Gastroenterology, 2007, 132(7): 2557-2576.  

3. Zender L, Villanueva A, Tovar V, et al. Cancer gene discovery in hepatocellular carcinoma
［J］. J Hepatol, 2010, 52(6): 921-929.  

4. Villanueva A, Minguez B, Forner A, et al. Hepatocellular carcinoma: novel molecular 
approaches for diagnosis, prognosis, and therapy［J］. Annu Rev Med, 2010, 61: 317-328.  

5. Liu Y, Li Y, Guo F, et al. Identification of HTA as a novel-specific marker for human 
hepatocellular carcinoma［J］. J Cancer Res Clin Oncol, 2010, 136(8): 1187-1192.  
6. Scotto-Lavino E, Du G, Frohman MA. 5' end cDNA amplification using classic RACE［J］. 

Nat Protoc, 2006, 1(6): 2555-2562. 
7. Scotto-Lavino E, Du G, Frohman MA. 3' end cDNA amplification using classic RACE［J］. 

Nat Protoc, 2006, 1(6): 2742-2745. 
8. 王金兵, 朱德厚, 叶秀珍, 等. 启东肝癌细胞系(QGY-7703)的建立及其特征［J］. 中华肿瘤杂志, 

1981, 3(4): 241-244. 
WANG Jinbing, ZHU Dehou, YE Xiuzhen, et al. Qidong hepatocellular carcinoma cell line(QGY-
7703) is established and its characteristics［J］.Chinese Journal of Oncology, 1981, 3(4): 

241-244. 
9. Paul N, Shum J, Le T. Hot start PCR［J］. Methods Mol Biol, 2010, 630: 301-318.  

10. Pratyush DD, Tiwari S, Kumar A, et al. A new approach to touch down method using 
betaine as co-solvent for increased specificity and intensity of GC rich gene amplification
［J］. Gene, 2012, 497(2): 269-272.  

11. Löytynoja A. Alignment methods: strategies, challenges, benchmarking, and 
comparative overview［J］. Methods Mol Biol, 2012, 855: 203-235.  

12. Pal S, Gupta R, Davuluri RV. Alternative transcription and alternative splicing in cancer
［J］. Pharmacol Ther, 2012, 136(3): 283-294.  

13. Hagen RM, Ladomery MR. Role of splice variants in the metastatic progression of 
prostate cancer［J］. Biochem Soc Trans, 2012, 40(4): 870-874.  

14. Bonnal S, Vigevani L, Valcárcel J. The spliceosome as a target of novel antitumour drugs
［J］. Nat Rev Drug Discov, 2012, 11(11): 847-859.  
15. Black DL. Mechanisms of alternative pre-messenger RNA splicing［J］. Annu Rev 

Biochem, 2003, 72: 291-336. 
16. Pan Q, Shai O, Lee L J, et al. Deep surveying of alternative splicing complexity in the 
human transcriptome by high-throughput sequencing［J］. Nat Genet, 2008, 40(12): 1413-

1415. 


