
兽医生物技术
1、 课程基本情况
课程编号：05140090
课程总学时：32 ，（实验32学时）

课程学分：1
课程分类: 选修
开课学期：秋         
开课单位：动物医学院基础兽医学系    
适用专业：动物医学
所需先修课：生物学、动物生物化学实验
课程负责人：郑世军
2、 课程内容简介
本课程是为动物医学院高年级本科生开设的一门实验选修课。该课将围绕一个大的实验课题“鸡贫血病毒蛋白VP3的基因克隆、原核表达及功能研究”向学生全面展示分子生物学及免疫学研究手段在兽医研究中的应用。该课通过让学生亲身体验目前兽医实验室开展的研究课题，学习和加强各种生物学技术，提高实验技能，并让学生真正理解这些实验技术在具体研究中的应用，以提高他们实验设计及分析问题的能力。在本实验课上，学生将使用PCR扩增技术把鸡贫血病毒蛋白VP3从质粒中克隆出来，并将表达蛋白分离纯化用于后续研究。通过本实验课的学习，学生应熟练掌握分子生物学的基本实验技能包括：质粒DNA的分离、纯化和鉴定；DNA酶切及凝胶电泳；大肠杆菌感受态细胞的制备和转化；RNA的提取和cDNA合成；重组质粒的连接、转化及筛选；引物设计与PCR技术；蛋白的原核表达；蛋白的分离和纯化；SDS-PAGE。选该课的学生应具备一定的生物学知识和基本的实验技能。
三、各部分教学纲要

实验、实习部分教学内容与要求：

实验一：PCR技术及DNA凝胶电泳及PCR片段的纯化（综合性实验，6学时）

主要让学生学习引物设计、PCR技术及DNA凝胶电泳。学生将通过PCR技术把VP3基因从质粒中扩增出来，用DNA凝胶电泳检测PCR产物的正确性，并纯化出正确的PCR产物。

实验二：DNA限制性酶切反应、DNA酶切片段的回收与鉴定（综合性实验，6学时）

主要让学生学习限制性酶切反应，并巩固实验一学习的各种分子生物学技术。学生将把实验一得到的PCR产物和PGEX原核载体进行限制性酶切，然后凝胶电泳回收产物，用DNA凝胶电泳检测产物的正确性。

实验三：大肠杆菌感受态细胞的制备及DNA连接转化（综合性实验，6学时）

主要让学生学习如何制作大肠杆菌感受态细胞、DNA重组质粒的连接、转化。学生将实验二得到的酶切好的VP3和PGEX原核载体进行连接，然后将连接产物转化到自制的大肠杆菌感受态细胞中。

实验四：质粒DNA的提取及鉴定（综合性实验，6学时）

主要让学生学习碱裂解法提取质粒，并巩固以前实验学习的各种分子生物学技术。学生将挑取实验三得到的菌落摇菌，然后提取得到重组VP3-PGEX质粒，利用酶切找到正确的重组质粒。

实验五：蛋白质的原核表达（综合性实验，4学时）

主要让学生学习重组蛋白的原核表达。学生将实验四得到的正确的重组VP3-PGEX菌液，诱导重组蛋白VP3-PGEX的表达，收集蛋白煮样。

实验六：蛋白质电泳（综合性实验，4学时）

主要让学生学习SDS-PAGE及考马斯亮蓝染色法。学生将实验五得到的重组VP3-PGEX蛋白进行SDS-PAGE检测，染色、脱色、观察蛋白表达情况。

3、 使用教材或主要参考书：（教材名称、主编人、出版社、出版时间及版次）
细胞生物学实验室自编教材
执笔人：唐军
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Veterinary Biotechnology
1. Basic information

Course code: 05140090
Total teaching hours: _32__, ( _32_ hours for experiments)

Type of the course: (compulsory or elective) elective
Teaching terms: (spring, summer or autumn) autumn
Owner of the course: (Teaching group, department, college) College of Veterinary Medicine
Majors applicable:  Major of Veterinary Medicine
Prerequisites: biology, biochemistry
Person in charge of the course:  Zheng Shijun
2. Course description 

    This is a selective lab course designed for senior undergraduate students in the college of veterinary medicine. This course is devoted to a single research project “cloning and bacterial expression of the chicken anemia virus protein VP3 and its functional analysis”. The aim of the course is to expose students to a real research project that is conducted in a veterinary research lab and familiarize them with some basic molecular and immunological techniques that are widely used in veterinary research. The course has a strong emphasis on practical applications of these techniques and on improving students’ experimental design and problem solving skills. In this lab course, students will clone VP3 gene by using PCR technique, and sub-clone it into a bacterial expression vector. Students will also induce the expression of the VP3 protein in E.Coli and further purify it for future use. By engaging in such an active research project, the students are expected to master some basic molecular biology techniques such as cloning and detection of genes of interests, construction and manipulation of plasmid DNA, primer design and PCR, RNA isolation and cDNA synthesis, prokaryotic gene expression and recombinant protein purification. Students who enroll this lab course should have some knowledge in biology and have acquired some basic lab skills.
3. Design of each teaching section

 Section I Amplification of DNA by the Polymerase Chain Reaction & Detection of DNA by agarose gel electrophoresis

（Comprehensive Experiment，Teaching Hours: 6）

It is designed to let students comprehend the methods of primer design, DNA amplification by PCR, as well as agarose gel electrophoresis. Students will be required to go through the whole process of gene (VP3) amplification by PCR, detection and purification of the PCR products.

Section II Restriction enzyme digestion of DNA and DNA fragments recovery（Comprehensive Experiment，Teaching Hours: 6）

It is designed to let students comprehend the reaction of DNA restriction enzyme digestion and review the technics of Experiment I. Students will be required to have the PCR products and pGEX vectors digested and recover DNA from agarose gels. Agarose gel electrophoresis will be used to analyze the products’ correctness.

Section III DNA ligation, preparation of competent E. coli and plasmid transformation
（Comprehensive Experiment，Teaching Hours: 6）

It is designed to let students learn ligating a vector and target DNA together and methods of preparing competent E.coli for transformation. Students will be required to have the target DNA fragments (VP3) and vectors (PGEX) ligated and transform the ligations to E.coli.

Section IV Minipreparation of plasmid DNA by alkaline lysis and restriction analysis of purified plasmid recombinants 
（Comprehensive Experiment，Teaching Hours: 6）

It is designed to let students manage the methods of preparation of plasmid DNA by alkaline lysis with SDS. Students will be required to extract the plasmid DNA and use restriction enzyme digestion analysis to select colonies carrying recombinant plasmids of VP3-pGEX.

Section V Expression of cloned genes in E. coli 

（Comprehensive Experiment，Teaching Hours: 4）

It is designed to let students manage the methods of cloned genes’ expression in E. coli by using IPTG-inducible promoters. Students will be required to culture the colonies containing recombinant expression plasmid and use IPTG to induce the expression of target proteins. Methods to optimize expression of target proteins will also be introduced.

Section VI Protein analysis by SDS-polyacrylamide gel

（Comprehensive Experiment，Teaching Hours: 4）

It is designed to let students learn the method of sodium dodecyl sulfate polyacrylamide gel electrophoresis and Coomassie Brilliant Blue staining. Students will visualize the induced protein by SDS-PAGE after Coomassie Brilliant Blue staining.

4. Teaching materials or references: 

Teaching materials: Self-prepared teaching materials
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