
 

  首页 |  关于本刊 |  编委阵容 |  本刊消息 |  获奖情况 |  被收录情况 |  征稿简则 |  广告业务 |  订阅指南 |  联系我们 |  留言板 

遗传  2012, Vol. 34  Issue (3) :326-334    DOI: 

研究报告 最新目录 | 下期目录 | 过刊浏览 | 高级检索 << Previous Articles | Next Articles >>

心肌细胞过表达miR-27b导致小鼠发生心肌纤维化和线粒体损伤
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摘要 以往的miRNA芯片研究结果显示, miR-27b在人类心脏疾病标本和压力负荷引起的小鼠心肌肥厚模型中表达水平明显升高, 提示

其在心脏疾病发生过程中发挥了重要功能。为研究miR-27b在心脏组织中的功能, 文章建立了在心肌细胞特异性 a-肌球蛋白重链(a-
MHC)启动子(5.5 kb)控制下过表达miR-27b的转基因小鼠。通过Real-time PCR检测, 发现miR-27b前体和成熟体表达水平在转基

因小鼠心脏组织中明显升高。miR-27b转基因小鼠不仅出现心肌肥厚, 还表现出明显的心肌纤维化。进一步研究表明心肌纤维化的关

键调节分子金属基质蛋白酶13(MMP13)是miR-27b的靶分子, 在miR-27b转基因小鼠中MMP13显著下调, 胶原分子I和 III则显著上

调。此外, 还发现miR-27b转基因小鼠会出现心脏超微结构的损伤。以上研究结果表明, miR-27b可能通过抑制MMP13促进心肌纤维

化。
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Abstract： Previous microRNA array results have shown that miR-27b is upregulated in heart tissue from human 

cardiomyopathy and pressure-overloaded hypertrophic mouse model, implying that miR-27b might play important 
role in heart diseases. To study the in vivo function of miR-27b, we generated a transgenic mouse line 
overexpressing miR-27b under the control of the 5.5 kb promoter of ?-myosin heavy chain (?-MHC). Real-time PCR 
results demonstrated that miR-27b precursor and mature miR-27b were significantly increased in the heart tissues 
of miR-27b transgenic mice. miR-27b transgenic mice not only displayed cardiac hypertrophy, but also exhibited 
significant cardiac fibrosis. Further study showed that MMP13, a key regulator involved in cardiac fibrosis, was the 
target of miR-27b, and miR-27b transgenic mice displayed decreased expression of MMP13 and increased 
expression of Col I and III. In addition, defects in ultrastructral architecture were also found in miR-27b transgenic 
mice. The above results demonstrated that miR-27b might inhibit MMP13 to promote cardiac fibrosis. 

Keywords： miR-27b,   cardiomyocyte,   transgenic mice,   cardiac fibrosis,   MMP13     

收稿日期: 2011-11-21; 出版日期: 2012-03-25 

基金资助:

国家科技重大专项(重大新药创制)(编号：2009ZX09501-027), 国家重点基础研究发展计划(973计划)项目(编号：

2011CB504200), 国家自然科学基金重点项目(编号：31030040), 国家自然科学基金青年科学基金项目(编号：30700424), 国家

自然科学基金面上项目(编号：31071992)和蛋白质组学国家重点实验室自主研究课题基金(编号：SKLP-Y201104)资助 

通讯作者 杨晓     Email: yangx@nic.bmi.ac.cn 

引用本文:   

侯宁，王剑，李振华，曹阳，范开吉，杨晓. 心肌细胞过表达miR-27b导致小鼠发生心肌纤维化和线粒体损伤. 遗传, 2012, 34(3): 326-334. 

HOU Ning, WANG Jian, LI Zhen-Hua, CAO Yang, FAN Kai-Ji, YANG Xiao. cardiomyocyte-specific overexpression of miR-27b resulted in cardiac 
fibrosis and mitochondria injury. HEREDITAS, 2012,V34(3): 326-334. 
链接本文:  

http://www.chinagene.cn/Jwk_yc/CN/     或     http://www.chinagene.cn/Jwk_yc/CN/Y2012/V34/I3/326

[1] Braunwald E, Bristow MR. Congestive heart failure: fifty years of progress. Circulation, 2000, 102(20 Suppl 4): 14-23. 

[2] Lagos-Quintana M, Rauhut R, Lendeckel W, Tuschl T. Identification of novel genes coding for small expressed RNAs. Science, 2001, 294

(5543): 853-858. 

[3] Thum T, Catalucci D, Bauersachs J. MicroRNAs: novel regulators in cardiac development and disease. Car-diovasc Res, 2008, 79(4): 562-

570. 



[4] Yang BF, Lu YJ, Wang ZG. Control of cardiac excitability by microRNAs. Cardiovasc Res, 2008, 79(4): 571-580.  

[5] Wang J, Song Y, Zhang Y, Xiao H, Sun Q, Hou N, Guo S, Wang Y, Fan K, Zhan D, Zha G, Cao Y, Li Z, Cheng X, Zhang Y, Yang X. 
Cardiomyocyte overexpression of miR-27b induces cardiac hypertrophy and dysfunction in mice. Cell Research, 2011, .  

[6] Subramaniam A, Jones WK, Gulick J, Wert S, Neumann J, Robbins J. Tissue-specific regulation of the alpha-myosin heavy chain gene 

promoter in transgenic mice. J Biol Chem, 1999, 266(36): 24613-24620. 

[7] Zhao ZM, Hou N, Sun YX, Teng Y, Yang X. Atp4b promoter directs the expression of Cre recombinase in gastric parietal cells of transgenic 
mice. J Genet Genomics, 2010, 37(9): 647-652.  

[8] 程萱, 陈红星, 杨晓, 谭晓红, 黄培堂. 提高制备转基因小鼠效率的研究. 中国实验动物学报, 2001, 9(3): 160-163. 

[9] Wang J, Xu N, Feng X, Hou N, Zhang J, Cheng X, Chen Y, Zhang Y, Yang X. Targeted disruption of Smad4 in cardiomyocytes results in 
cardiac hypertrophy and heart failure. Circ Res, 2005, 97(8): 821-828.  

[10] Van Rooij E, Sutherland LB, Liu N, Williams AH, McAnally J, Gerard RD, Richardson JA, Olson EN. A signature pattern of stress-responsive 
microRNAs that can evoke cardiac hypertrophy and heart failure. Proc Natl Acad Sci USA, 2006, 103(48): 18255-18260.  

[11] Sayed D, Hong C, Chen IY, Lypowy J, Abdellatif M. MicroRNAs play an essential role in the development of cardiac hypertrophy. Circ Res, 
2007, 100(3): 416-424.  

[12] Carè A, Catalucci D, Felicetti F, Bonci D, Addario A, Gallo P, Bang ML, Segnalini P, Gu Y, Dalton ND, Elia L, Latronico MV, Høydal M, Autore C, 

Russo MA, Dorn GW 2nd, Ellingsen O, Ruiz-Lozano P, Peterson KL, Croce CM, Peschle C, Condorelli G. MicroRNA-133 controls cardiac 
hypertrophy. Nat Med, 2007, 13(5): 613-618.  

[13] Van Rooij E, Sutherland LB, Qi XX, Richardson JA, Hill J, Olson EN. Control of stress-dependent cardiac growth and gene expression by a 

MicroRNA. Science, 2007, 316(5824): 575-579. 

[14] Callis TE, Pandya K, Seok HY, Tang RH, Tatsuguchi M, Huang ZP, Chen JF, Deng ZL, Gunn B, Shumate J, Willis MS, Selzman CH, Wang DZ. 
MicroRNA-208a is a regulator of cardiac hypertrophy and conduction in mice. J Clin Invest, 2009, 119(9): 2772-2786.  

[15] da Costa Martins PA, Salic K, Gladka MM, Armand AS, Leptidis S, Azzouzi H, Hansen A, Coenende Roo CJ, Bierhuizen MF, van der Nagel R, 

van Kuik J, de Weger R, de Bruin A, Condorelli G, Arbones ML, Eschenhagen T, De Windt LJ. MicroRNA-199b targets the nuclear kinase 
Dyrk1a in an auto-amplification loop promoting calcineurin/NFAT signalling. Nat Cell Biol, 2010, 12(12): 1220-1227.  

[16] Tsuchiya Y, Nakajima M, Takagi S, Taniya T, Yokoi T. MicroRNA regulates the expression of human cytochrome P450 1B1. Cancer Res, 2006, 
66(18): 9090-9098.  

[17] Karbiener M, Fischer C, Nowitsch S, Opriessnig P, Papak C, Ailhaud G, Dani C, Amri EZ, Scheideler M. microRNA miR-27b impairs human 
adipocyte differentiation and targets PPARγ. Biochem Biophys Res Commun, 2009, 390(2): 247-251.  

[18] Latronico MVG, Catalucci D, Condorelli G. Emerging role of microRNAs in cardiovascular biology. Cir Res, 2007, 101(12): 1225-1236.  

[19] Crist CG, Montarras D, Pallafacchina G, Rocancourt D, Cumano A, Conway SJ, Buckingham M. Muscle stem cell behavior is modified by 
microRNA-27 regulation of Pax3 expression. Proc Natl Acad Sci USA, 2009, 106(32): 13383-13387.  

[20] 刘玉梅, 王保和. 心室重构时心肌胶原纤维的变化及基质金属蛋白酶对其的影响. 中国康复, 2007, 22(3): 208-209. 

[21] Akhtar N, Rasheed Z, Ramamurthy S, Anbazhagan AN, Voss FR, Haqqi TM. MicroRNA-27b regulates the expression of matrix 
metalloproteinase 13 in human osteoarthritis chondrocytes. Arthritis Rheum, 2010, 62(5): 1361-1371.  

[22] 周国志, 杜亚政. 缩窄大鼠腹主动脉心肌肥大形态计量学研究. 中国体视学与图像分析, 2001, 6(1): 16-19. 

[1] 阴彦辉，孙敏，陈庭锋，张亚妮，朱才业，李伟，李碧春.睾丸注射法制备携带山羊H-FABP基因的转基因小鼠[J]. 遗传, 2012,34(6): 727-735

[2]
刘军，周常文，韦秋兰，庄建龙，林炤华，郑杰辉.成年大脑神经细胞特异性ADAM10基因敲除小鼠模型的建立与鉴定[J]. 遗传, 2012,34(12): 1570-

1576

[3] 侯宁，杨冠，范雄伟，吴秀山，杨晓.肥大软骨细胞特异性表达Cre重组酶转基因小鼠的建立 [J]. 遗传, 2009,31(1): 69-74

[4]
扎拉嘎白乙拉，候宁，王剑，杨冠，高原荣，陈林，杨晓.Collagen1a1 启动子介导Cre重组酶在转基因小鼠成骨细胞中特异性表达[J]. 遗传, 2008,35

(9): 525-530

[5]
程萱，翁土军，谭晓红，侯宁，王健，林福玉，黄培堂，杨晓.成骨细胞特异性表达Cre重组酶转基因小鼠的建立[J]. 遗传, 2007,29(10): 1237-1237―

1242

[6] 尹秀山，张令强，贺福初.RNAi技术在转基因动物中的应用[J]. 遗传, 2006,28(3): 351-356

[7]
袁婺洲，*，张月娟，*，唐文岘，王俊，李永青，王跃群，朱传炳，邓云，吴秀山，Rolf ，Bodmer.svp 基因在果蝇副心肌细胞生长中的作用[J]. 遗传, 

2006,33(1): 32-40

[8] 王 勇，王峰超，魏 泓，倪 勇，吴 军，高 翔.皮肤组织特异性表达hCTLA4-Ig转基因小鼠品系的建立[J]. 遗传, 2005,32(9): 916-922

[9] 李文龙，程 萱，谭晓红，张继帅，孙岩松，陈 林，杨 晓.血管内皮细胞特异表达Cre重组酶转基因小鼠的建立[J]. 遗传, 2005,32(9): 909-915

[10]
王水良，杨 桦，谢幼华，汪 垣，厉建中，王 龙，王铸钢，傅继梁，.肝组织特异表达人核受体nr5a2转基因小鼠的构建[J]. 遗传, 2005,32(12): 1241-

1247

[11] 耿艳艳，端家忠，李 勇，宁 涛，张靖溥，.染色体外同源重组结合细胞质注射途径研制转基因小鼠[J]. 遗传, 2004,31(6): 572-577

[12] 绳纪坡，侯 宁，程 萱，杨 晓，邓继先.中枢神经系统特异性表达Cre重组酶的转基因小鼠[J]. 遗传, 2004,31(12): 1337-1343



[13] 穆素梅，余玲.遗传物质的损伤与修复[J]. 遗传, 2003,5(6): 499-9

[14] 毛春明，杨晓，程萱，吕娅歆，周江，黄翠芬.角质细胞特异性表达Cre重组酶转基因小鼠的建立[J]. 遗传, 2003,30(5): 407-413

[15] 车文良，贺艳，姚真真，李坚，傅继染.基于凝血因子Ⅸ基因剔除小鼠建立血友病乙转基因动物模型[J]. 遗传, 2002,29(7): 594-598

Copyright 2010 by 遗传  


