分子遗传学
一、课程基本情况
课程编号：04130175
课程总学时：40，其中：讲课：32，实验：8，上机：0，实习：0，课外学时：0

课程学分： 2.5
课程分类：选修
开设学期：春
开课单位：动物科技学院动物遗传育种与繁殖系
适用专业：动物科学
所需先修课：动物遗传学、动物生物化学、动物生理学
课程负责人：赵兴波

二、课程内容简介

21世纪是生命科学的世纪，分子遗传学作为解决生命科学问题的基础学科之一必将得到迅速的发展。本课程是动物科技学院本科生动物科学专业高年级专业选修课，是动物科学专业的主干课程。分子遗传学涵盖面非常广，与生化遗传学和细胞遗传学等主干课程有一些交叉，为了避免重复，本课程主要从生物大分子的水平来阐述遗传信息的传递（DNA复制和突变修复等）和基因表达（DNA到RNA到蛋白质）这两个重要的生命过程；为适应面向21世纪的教学需求，“分子遗传学”课程运用分析和推论的方法阐述遗传学的分子原理。内容包括：遗传物质的结构、遗传信息的保存（DNA复制）、遗传信息的传递（RNA的生物合成）、遗传密码及蛋白质的生物合成、遗传重组机制、原核生物基因表达及其调控、真核生物基因表达及其调控以及基因工程原理，本课程将介绍新兴起的基因组学和后基因组学研究现状。此外，本课程还将通过实验学习基因克隆的基本操作。
三、各部分教学纲要

1、课堂讲授部分教学内容要点、基本要求及学时数等。
课堂讲授部分教学内容包括遗传物质的结构、遗传信息的保存（DNA复制）、遗传信息的传递（RNA的生物合成）、遗传密码及蛋白质的生物合成、遗传重组机制、原核和真核生物基因表达及其调控、生物基因的表达及其调控以及基因工程原理。此外，本课程将介绍新兴起的基因组学和后基因组学研究现状。课堂讲授为32学时，要求掌握分子遗传学的基本概念、基本理论和基本研究方法，同时通过课堂讨论，加深和拓宽理论认知能力。
2、实验、实习部分教学内容与要求：
实验内容包括PCR、PCR产物的回收、克隆、质粒的制备、重组质粒的酶切及DNA测序等。
实验为8学时，要求掌握基因克隆的操作步骤，并撰写实验报告，根据个人体会，总结实验方法和操作要领。
四、使用教材的名称、主编人、出版社、出版时间及版次及主要参考书名称。
使用教材：分子遗传学，赵兴波主编，中国林业出版社，2011年9月第1版

主要参考书： 

Genes IX, Benjamin Lewin, eds.  March 5, 2007, Jones & Bartlett Publishers; 9 edition
Fundamental Molecular Biology, Lizabeth A. Allison, eds. Jan. 2007, Wiley-Blackwell
执笔人：赵兴波
审定人：杨宁
　　　　　　　　　　　　　　　　 2011年5月29日修订 
Molecular Genetics

1. Basic information

Course code: 04130730
Total teaching hours: __40__, among which__32___ hours for lectures, _8__ hours for experiments, __0__hours for on-line teaching.  
Credits: 2.5
Type of the course: elective
Teaching terms: spring 
Owner of the course: Animal protection teaching group, Department of animal genetics, breeding and reproduction, College of Animal Science and Technology 
Majors applicable: Animal Science
Prerequisites: Animal Genetics, Animal Biochemistry, Animal Physiology
Person in charge of the course:  Xingbo Zhao
2. Course description 

Molecular Genetics, one of the basic subjects of life science, will be rapidly developed in the 21st century. This course is an elective course for senior undergraduate students major in animal science, and also one of the important courses in animal science major. The Molecular Genetics includes some knowledge of Biochemistry Genetics and Cytogenetics, to avoid replication, so in this course we will introduce the two main contents, genetic information transfer (DNA replication and mutation repair, etc.) and gene expression (from DNA to RNA, and then to protein) which is the most important process in molecular biology. We also explain the molecular elements of genetics in a analytic and deductive manner. The content includes: germplasm structure, genetic information-keeping (DNA replication), genetic information transfer (RNA biosynthesis), genetic code and protein biosynthesis, genetic recombination mechanism, control of prokaryote gene expression, control of eukaryote gene expression and elements of gene engineering. Last of all, we will introduce the recent development in animal genomics and post-genomics fields. Additionally, students can learn gene cloning procedures through practical experiments.
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 
The teaching section involves basic concepts and principles for germplasm structure, genetic information-keeping (DNA replication), genetic information transfer (RNA biosynthesis), genetic code and protein biosynthesis, genetic recombination mechanism, control of prokaryote and eukaryote gene expression and elements of gene engineering. The recent developments in animal genomics and post-genomics fields will be introduced additionally. The teaching section needs 32 hours, the basic concepts, fundamental theory and methodologies on molecular genetics are required.
(2) The contents and requirements of the sections of experiments and internship: 

The experiment teaching will enable students understanding molecular cloning procedures, and to learn basic experimental operations for PCR, PCR products cloning, extraction and identification of recombinant plasmid DNA, DNA sequencing. The experiments will last one day (8 teaching hours), requires a report (at least 1000 words) based on gains in depth of comprehension, including comments or suggestions on experimental operations. 

4. Teaching materials or references: 

Textbook: 

Molecular genetics, Xingbo Zhao, eds. China forestry publishing house, Sep. 2011, 1st edition
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