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利用补丁甲基化技术构建特殊报告载体检测DNA甲基化对FCER1G基因启动子的调控
活性

梁云生, 赵明, 梁功平, 尹恒, 陆前进

中南大学湘雅二医院皮肤科,医学表观基因组学湖南省重点实验室,长沙 410011

摘要： 目的:构建一种特殊的荧光素报告载体检测DNA甲基化对FCER1G基因启动子调控序列的调控

活性。方法:用补丁甲基化技术构建特殊的含完全甲基化和模拟甲基化的FCER1G启动子调控序列的

PGL-3荧光素报告载体;通过比较完全甲基化与模拟甲基化荧光素报告载体活性来检测DNA 甲基化对

FCERG基因启动子调控序列的调控活性。结果:成功构建特殊的完全甲基化与模拟甲基化FCER1G启

动子调控序列荧光素报告载体;并检测出完全甲基化与模拟甲基化荧光素报告载体活性比为(0.36±
0.07):1(P<0.001)。结论:FCER1G启动子调控序列是甲基化敏感位点,FCER1G启动子受DNA甲基化

调控。

关键词： 补丁甲基化   FCER1G基因   启动子调控序列   DNA甲基化   

Construction of special reporter to detect DNA methylation regulatory 
activity in FCER1G gene promoter through patch-methylation

LIANG Yunsheng, ZHAO Ming, LIANG Gongping, YIN Heng, LU Qianjin 

Department of Dermatology, Second Xiangya Hospital, Central South University; Hunan Key 
Laboratory of Medical Epigenomics, Changsha 410011, China 

Abstract: Objective: To construct a special luciferase reporter to detect DNA methylation 
regulatory activity in FCER1G gene promoter regulatory element. 
Methods: We constructed special full and mock methylated FCER1G gene promoter 
regulatory luciferase reporters by patch-methylation, and detected DNA methylation 
regulatory activity by comparing the luciferase activity of full-methylated luciferase reporters 
with mock-methylated reporters. 
Results: We successfully constructed the full and mock methylated FCER1G gene promoter 
regulatory luciferase reporters. The ratio of luciferase activity between the full methylated 
and the mock methylated was (0.36?0.07):1 (P<0.001). 
Conclusion: FCER1G promoter activity is methylation-sensitive and is regulated by DNA 
methylation.

Keywords: patch methylation   FCER1G   promoter regulatory element   DNA methylation   

收稿日期 2012-09-14 修回日期  网络版发布日期  

DOI: 10.3969/j.issn.1672-7347.2013.02.002

基金项目: 

国家自然科学基金青年项目(30800993/H1103);国家重点基础研究计划(973 计划)
(2009CB825605)。 

通讯作者: 陆前进,Email:dermatology2007@yahoo.com.cn

作者简介: 梁云生,博士研究生,主治医师,主要从事特应性皮炎表观遗传学发病机制研究。 

作者Email: dermatology2007@yahoo.com.cn 



参考文献：

1. Li E. Chromatin modification and epigenetic reprogramming in mammalian development 
［J］. Nat Rev Genet, 2002, 3(9): 662-673. 

2. Jones PA. Functions of DNA methylation: islands, start sites, gene bodies and beyond
［J］. Nat Rev Genet, 2012, 13(10): 484-492. 

3. Liang Y, Wang P, Zhao M, et al. Demethylation of the FCER1G promoter leads to FcεRI 
overexpression on monocytes of patients with atopic dermatitis［J］. Allergy, 2012, 67(3): 

424-430.
4. Novak N. New insights into the mechanism and management of allergic diseases: atopic 
dermatitis［J］. Allergy, 2009, 64(2): 265-275. 

5. Novak N, Tepel C, Koch S, et al. Evidence for a differential expression of the Fcepsilon 
RIgamma chian in dendritic cells of atopic and nonatopic donors［J］. J Clin Invest, 2003, 

111(7): 1047-1056.
6. Ho SM. Environmental epigenetics of asthma: An update［J］. J Allergy Clin Immun, 

2010, 126 (3): 453-465.
7. Shibata D. Mutation and epigenetic molecular clocks in cancer ［J］. Carcinogensis, 2011, 

32(2): 123-128.
8. Hsieh C. Stability of patch methylation and its impact in regions of transcriptional initiation 
and elongation ［J］. Mol Cell Biol, 1997,17(10): 5897-5904. 

9. Lu QJ, Richardson BC. Methods for analyzing the role of DNA methylation and chromatin 
structure in regulating T lymphocyte gene expression ［J］. Biol Proced Online, 2004, 6(1): 

189-203.
10. Lu Q, Ray D, Gutsch D, et al. Effect of DNA methylation and chromatin structure on 
ITGAL expression ［J］. Blood, 2002, 99(12): 4503-4508. 

11. McGowan PO, Sasaki A, D'Alessio AC, et al. Epigenetic regulation of the glucocorticoid 
receptor in human brain associates with childhood abuse［J］. Nature Neurosci, 2009, 12(3): 

342-348.
12. Palacios D, Summerbell D, Rigby PWJ, et al. Interplay between DNA methylation and 
transcription factor availability: implications for developmental activation of the mouse 
nyogenin gene ［J］. Mol Cell Biol, 2010, 309(15): 3805-3815. 

13. Zhang Q, Wang H, Liu X, et al. IL-2R common γ-chain is epigenetically silenced by 
nucleophosphin-anaplastic lymphoma kinase (NPM-ALK) and acts as a tumor suppressor by 
targeting NPM-ALK［J］. Proc Natl Acad Sci USA, 2011, 108(29): 11977-11982. 

14. Perisic T, Holsboer F, Rein T, et al. The CpG island shore of the GLT-1 gene acts as a 
methylation-sensitive enhancer［J］. Glia, 2012, 60(9):1345-1355. 

15. Labonte B, Yerko V, Gross J, et al. Differential glucocorticoid receptor exon 1B, 1C, and 
1H expression and methylation in suicide completers with a history of childhood abuse [J]. 


