
牧草生物技术课程教学大纲

（Forage Biotechnology）

1、 课程基本情况
课程编号：04130680

课程总学时：24 ，其中：讲课：24 。 

课程学分：1.5

课程分类：选修           

开课学期：秋          
开课单位： 动物科技学院草业科学系              

适用专业：草业科学
所需先修课：生物化学, 遗传学,分子生物学
课程负责人：方程

2、 课程内容简介
牧草生物技术是为草业科学专业本科学生开设的重要选修课程。开设此课的根本目的是通过此课程学习使同学们对植物生物技术基本原理和技术有基本的了解。

本课程主要介绍生物技术的两部分内容：植物细胞工程和植物基因工程的相关技术。课程分为三个单元：植物细胞工程的有关知识、植物分子操作的有关技术及分子标记的有关概念。第一个单元将重点介绍植物组织培养的有关理论和主要类型；第二个单元则由PCR技术、分子杂交、基因克隆等内容构成；第三部分将简要介绍分子标记的概念、原理和主要应用等。

三、课堂讲授部分教学内容要点、基本要求及学时数等。

绪论（2课时）：主要介绍生物技术的相关概念、发展过程、生物技术作用和本课程内容。本章的要求是掌握基本概念和了解生物技术的发展史。

第一章 植物组织培养基本过程（2课时）：主要介绍植物细胞全能性、组培的主要过程、愈伤的培养、形态建成和体细胞胚等。本章的要求是掌握相关概念、组培理论基础和过程。

第二章 常见的植物组织培养类型（2课时）：分别介绍单细胞培养、组织培养和器官培养的有关概念、技术和区别等。本章的要求是基本了解相关概念和不同组培技术的作用。
第三章 分子杂交技术（4课时）：主要介绍基本电泳技术、探针标记和常用分子杂交，如Southern blotting, Northern blotting and Western技术。本章的要求是了解分子杂交的基本作用和操作过程。

第四章 基因克隆（6课时）第一部分主要介绍基因克隆所用酶、载体、和文库的基本知识；第二部分主要介绍目的基因获取和基因克隆过程。本章的要求是了解基因克隆的基本原理和操作过程。

第五章 PCR及相关技术（3课时）：主要介绍PCR的原理、操作流程和应用等；并介绍由PCR技术扩展出的相关生物技术。本章的要求是了解PCR的基本原理和不同PCR技术的作用。

第六章 DNA的测序（1课时）：主要介绍DNA测序的基本原理和方法。本章的要求是了解DNA的测序的基本原理。

第七章 常用分子标记种类和应用（4课时）：主要介绍RFLP、AFLP、RAPD、SSR、SNP等主要分子标记的原理、方法和应用。本章的要求是了解不同标记技术操作和分子标记的作用。

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。

将使用自编教材《牧草生物技术》 主编人：郭振飞等 出版社：中国农业大学出版社 出版时间：2010年，第一版（计划中）。

主要参考书名称：植物生物技术（肖尊安 主编）、植物生物技术（张献龙主编）。
执笔人：方程
审定人：

                                     2009年 11 月 24日制定
Forage Biotechnology
1. Basic information
Course code: 04130680
Total teaching 24 hours for lectures.

Credits: 1.5
Type of the course: elective

Teaching terms: autumn 

Owner of the course: forage sciences department of animal sciences and technological college

Majors applicable: forage sciences
Prerequisites: biochemistry, genetics, molecular biology
Person in charge of the course:  FANG Cheng
2. Course description 
Forage Biotechnology is a important elective course for student in forage sciences. Let students  primarily understand and know fundamental  principle and techniques is the principal objective of this course.
We will introduce two contents in the course: plant cell engineering and gene engineering. The course comprise three parts: knowledge of plant cell engineering, techniques of plant molecular operating and molecular markers. Theory and classes of plant culture make of part one. PCR, molecular hybridization, gene cloning are contents of part two. Concept, principle ,function and so on comprise part three.

3.The main contents of each teaching section(basic requirements, and teaching hours) 

 Preface(2 hours): The main contents of this prefsace is to introduce the main concept ,development process ,and function of  Biotechnology. The requirements of this chapter is to master the basic concepts and understand the history of biotechnology.
Chapter 1  The basic process of plant tissue culture (2 hours):The main contents of this chapter is to describe the totipotency of plant cells, the main process of tissue culture, callus culture and somatic embryo morphogenesis and so on. The requirements of this chapter is to master the concepts, theory and process of tissue culture.
Chapter 2  Common Type of Plant Tissue Culture (2 hours):The main contents of the chapter is to  brief the concept ,technology and difference about single cell culture, tissue culture and organ culture .The requirements of this chapter is  to have a basic understanding of relevant concepts and the role of the different tissue culture techniques.
Chapter 3  Molecular Hybridization Technology (4 hours): The main contents of this chapter is to describe the basic electrophoresis, probe labeling and common hybridization , such as Southern blotting, Northern blotting and Western technology. The requirements of this chapter is to understand the fundamental role and operation process of hybridization .
Chapter 4 Gene Clone (6 hours) The first part introduces related enzyme ,carrier of gene clone and basic knowledge of library; The second part describes the process of gene acquisition and gene clone process. The requirements of this chapter is to understand the basic principles of gene clone and operation process. 

Chapter 5  PCR and related technology (3 hours): The main contents of this chapter is to introduce the principle of PCR, operational procedures , applications and related biological techniques extend out by  PCR technology . The requirements of this chapter is to understand the basic principles of PCR and the role of different PCR techniques.
Chapter 6 DNA Sequencing (1 hours):The main contents of this chapter is to  describe the basic principles of DNA sequencing and methods. The requirements of this chapter is to understand the basic principles of DNA sequencing.
Chapter 7 Common Types and Applications of Molecular Markers (4 hours):The main contents of the chapter is to introduce principles, methods and applications of the major molecular makers ,such as RFLP, AFLP, RAPD, SSR, SNP .The requirements of this chapter is to understand the operation of the different markers and the role of molecular markers.
4. Teaching materials or references: 

We Will use self edit  materials 《Forage Biotechnology》 edited by: Zhen-Fei Guo, etc. 

Publisher: China Agricultural University Press Publication date: 2010, first edition (proposed). 
Main Reference: 《Plant Biotechnology》 (Xiaozun An), 《Plant Biotechnology 》(Xian-Long Zhang) 


Written by: FANG Cheng
Authorized by: 

                                      Composed on :Nov 24th 2009

