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结核分枝杆菌 PPE68基因真核表达质粒的构建及鉴定 

靳志栋，何永林，徐 蕾，余 茜，张 丹，张壮苗，杨 春 

(重庆医科大学病原生物学教研室、重庆医科大学神经科学研究中心、重庆市重点实验室，重庆 400016) 

【摘 要】目的：构建结核分枝杆菌(Mycobacteria tuberculosis，Mtb)PPE68基因的真核表达质粒，观察 PPE68基因在小鼠巨噬 

细胞株RAW264．7中的表达。方法：将 MtbPPE68基因克隆亚至真核表达质粒pBudCE4．1中，构建真核表达质粒pBudCE4．1一 

PPE68。以真核表达质粒pBudCE4．1-PPE68体外转染小鼠巨噬细胞株 RAW264．7细胞。通过RT—PCR及Western blot法分别在 

转录水平及翻译水平检测PPE68基因的表达。结果：重组表达质粒经双酶切所切下的片段大小与理论值相符，测序结果与Gen— 

bank注录的PPE68基因序列一致。重组质粒瞬时转染小鼠巨噬细胞株 RAW264．7，用 RT—PCR及 Western blot法分别在转录水 

平及翻译水平检测 PPE68基因的表达。结论：成功构建了PPE68基因的重组真核表达质粒 pBudCE4．1一PPE68，并在小鼠巨噬 

细胞株 RAW264．7中得到了成功表达。为对其免疫原性、免疫反应性及免疫保护作用的进一步研究奠定了基础。 
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Construction and identification of eukaryotic expression plasmid 

pBudCE4．1-PPE68 of Mycobacterium tuberculosis 

JIN Zhi—d0，zg，HE Yong-lin，XU Lei，SHE Qian，ZHANG Dan，ZHANG Zhuang-miao，YANG Chun 

(Department of Pathobiology，Institute of Neuroscience Chongqing Medical Univercity， 

Chongqing Key Laboratory ofNeurobiology) 

【Abstract]Objective：To construct and identify eukaryotic expression plasmid pBudCE4．1-PPE68 and observe its expression in 

murine macrophage RAW264．7 cells． M ethods：MTB PPE68 gene was subcloned into pBudCE4．1 to construct recombinant plasmid 

pBudCE4．1-PPE68．The recombinant plasmid was transiently transfected into RAW264．7 cells．and the expression of PPE68 gene was 

detected by RT-PCR and Western blot．Results：Th e accurate eukaryotic recombinant plasmid pBudCE4．1-PPE68 was identified by 

restrict endonuclease．The PPE68 gene expression product in RAW264．7 cells was detected by RT-PCR、Western blotting． Conclu- 

sion：The recombinant plasmid pBudCE4．1-PPE68 was successfully constructed．The protein can be expressed in murine macrophage 

RAW264．7．The present study provides an experimental basis for further study of the PPE68 protein of Mycobacterium tuberculosis． 

【Key words]mycobacterium tuberculosis；PPE68；macrophage 

结核病(Tuberculosis，TB)是一种由结核分枝杆菌(My— 

cobacteria tuberculosis，Mtb)引起的严重传染病。目前全球Mtb 

染者约占总人1：3的1，3。每年有 170多万人死于结核病_1]。如 

果控制策略没有新的突破，未来 25年将有 4 000万人死于结 

核感染脚。因而寻找更为有效的防治手段是控制TB的流行与 

蔓延的关键。 

在 MtbH37Rv全基因中有一个基因家族因其编码蛋 白 

的N端富含脯氨酸一脯氨酸一谷氨酸(Pro—Pro—Glu)的基序， 

所以被命名为 PPE家族基因(含69个蛋白序列)，PPE68是 

PPE家族中来源于 Mtb的Rv3873的包膜蛋白，位于差别 1区 

(Region of difference，RD1)。MtbH37Rv株与牛分枝杆菌卡介 

苗(Bacillus Calmette'Gu6rin，BCG)株的基因有 16个差别区 
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RD1一RD16，其中RD1区的功能与细菌的毒力和免疫原性有 

关l引。BCG缺失 RD1区．其免疫原性随着整合 RD1区基因而 

明显增加，同时毒力也增强。PPE68抗原是RD1区的主要成 

分之一 ，本实验将 Mtb保护性抗原 PPE68克隆人真核表达 

质粒 pBudCE4．1中．并在小鼠巨噬细胞株 RAW264．7中成功 

表达，为PPE68重组 BCG疫苗在活体内的应用打下前期实验 

基础 

1 材料与方法 

1．1 质粒、菌株及细胞株 

pMD19一T simple—PPE68质粒、大肠杆菌TOPIO株、小鼠 

巨噬细胞株 RAW264．7均由本实验室保存。多启动子共表达 

载体pBudCFA．1购自Invitrogen公司。 

1．2 主要 试剂 

DNA marker、高保真PCR多聚酶、限制性内切酶Sal I 
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急性分离大鼠心房肌细胞方法的改进及对钾、钠、钙电流的记录 

龙 毅 ，周亚南，殷跃辉 

(重庆医科大学附属第二医院心血管内科，重庆 400010) 

【摘 要】目的：介绍 1种改进的成年 sD大鼠心房肌细胞分离方法。方法：sD大鼠麻醉后，快速取出心脏，将主动脉结扎在 

Langendofff灌流装置上，无钙台式液灌流 5 min后换用酶液灌流 l0～12 rain，剪取心耳组织于KB液中剪碎并吹打，200目细胞 

筛网过滤，将细胞滤液500 r离心2 min，梯度复钙后将细胞悬液置于4℃冰箱中静置 1 h，应用全细胞膜片钳技术记录大鼠心房 

肌细胞瞬时外向钾电流(I )、快钠电流(I )以及L型钙电流(I )。结果：本方法分离出的心房肌细胞存活率高，结构完整，具有 

良好的耐钙性 ，可成功记录出I I I 。结论：改进的实验方法可获得大量耐钙心肌细胞，并具有正常的电生理特性。 

【关键词】膜片钳；心肌细胞；瞬时外向钾电流；钠电流；L型钙电流；细胞分离 
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A modified method for isolation of rat cardiomyocytes and recording of 

potassium，sodium and calium current 

LONG Yi。ZHOU Ya-nan Y IN Yue-hui 

(Department of Cardiology，the Second Affiliated Hospital，Chongqing Medical University) 

【Abstract]Objective：To introduce a modified isolation method for acquiring rat atrial myocytes．Methods：The heart of adult sprague— 

dawley(SD)rat was rapidly excised after successful anesthesia and mounted on a Langendorff apparatus．It was perfused retrogradely 

via the aorta for five minutes with Ca2+-free Tyrode’s solution and then perfused with collagenase dissolved in Tyrode’s solution for 

ten to twelve minutes，and then the atrial appendage was sheared and stored in a kraftbruhe(KB)solution．Thereafter tissue was 

mincgd and filtrated．After being centrifuged at 500 r for 2 min，the isolated myocytes were performed gradient calcium reintroduction 

and allowed to pellet via gravity for 1 hour in refrigerator，then the transient outward potassium current，sodium current and L-tpye 
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calium current were recorded by the use of patch clamp whole 

cell recording technique． Results：The survival rate of atrial 

myocytes was high and the morphous and construction of atrial 

myocytes were fine and the property of calcium-tolerance was 
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