羊现代育种原理与方法

1、 课程基本情况
课程编号：04130355
课程总学时：24，其中：讲课：16，实验：4，上机：0，实习：4，课外：0。

课程学分：1.0
课程分类：选修
开课学期：秋季
开课单位：动物科技学院 动物遗传育种与繁殖系 动物分子与细胞工程教研室
适用专业：动物遗传育种、动物营养、草业科学、动物医学等专业
所需先修课：分子与细胞遗传学，养羊学，家畜育种学
课程负责人：连正兴
2、 课程内容简介
    立足于羊育种理论与实践、介绍高新生物技术在羊育种中的应用、提高学生关于羊现代育种的基础理论知识。主要讲授羊主要性状在生长发育过程中细胞、组织与器官中的表达规律以及网络调节，分子标记筛选和重要功能基因的挖掘，分子标记辅助选择育种，以及羊遗传修饰（转基因、体细胞克隆、乳腺生物反应器等）、生物制药和新品种育种策略，将高新生物技术与常规育种手段有机结合，高效、精准改善羊的生产性能，实现健康养殖。拓宽基础理论知识，提高学生的学习兴趣。

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。
绪论：（2学时）
介绍国际上几个性状突出的羊品种资源及其育成历史、与重要经济性状密切相关分子标记及其新品种培育、羊产品的药学应用、羊的遗传改造与克隆技术等内容，将高新生物技术融入课堂教学，提高学生对羊现代育种技术的了解与学习兴趣。
重点介绍重要遗传资源挖掘、育种新技术和生物制药等。
第一章：羊重要性状遗传的分子机理（6学时）
1、 从基因到毛品质与角型遗传：（1学时）
2、 高繁殖力的遗传调节：（1学时）
3、 产肉与肉质性状的遗传调控：（2学时）
4、 产乳性状遗传：（1学时）
5、 抗病性状的遗传调节（1学时）
突出毛色遗传的控制基因、基因间的相互作用，角型遗传中的伴性遗传与从性遗传，突出生长、乳肉生产和环境适应能力的分子机理介绍，为制定新的育种规划、选择前沿生物技术，迅速提高生产性能奠定重要基础。
2、实验、实习部分教学内容与要求：(各实验名称、实验类型（演示/验证/综合/设计）、学时数、内容提要、实验室是否开放；实习内容要点、实习天数、实习报告的撰写要求等。)

    第二章：分子标记筛选与MAS（4学时）
1、 分子标记种类与筛选策略
2、 高繁殖力FecB的检测与新品种培育
重点介绍分子标记育种的基本原理、新型标记筛选与已商业化的新型标记、标记侵入原理与品系繁育。
第三章：羊的克隆与遗传修饰（4学时）
1、 羊克隆技术原理、安全性评价与社会伦理
2、 羊转基因的技术流程与产业化进程
3、 羊转基因修饰的应用领域、未来与挑战
重点介绍羊现代遗传修饰新方法、技术关键与案例、安全评价与监控体系，提高对转基因技术的认识与了解，推动转基因技术的产业化进程，实现养羊业的高效、安全生产。
2、实验、实习部分教学内容与要求：(各实验名称、实验类型（演示/验证/综合/设计）、学时数、内容提要、实验室是否开放；实习内容要点、实习天数、实习报告的撰写要求等。)
· 羊场参观：参观转基因羊场、了解转基因羊的生长特点（4学时）。
· 观摩实习：到转基因羊基地现场参观转基因羊的生产过程，与技术人员交流，了解羊转基因克隆的工艺与技术关键（4学时）。
四、使用教材或主要参考书： 
· 自编教材。
执笔人：连正兴、韩红兵
审定人：
                                 2011年5月31日制定（修订）
Principles and Methods in Ovine Breeding
1. Basic information

Course code: 04130355
Total teaching hours: __24_, among which__16__ hours for lectures, _4_ hours for experiments, __4___hours for practical training.  
Credits: 1.0
Type of the course:  elective
Teaching terms:  autumn 
Owner of the course: Animal Molecular and Cell Engineering Laboratory, Department of Animal Genetics, Breeding and Reproduction, College Animal Science and Technology.
Majors applicable: Animal Genetics and Breeding, Animal Nutrition, Grass Science, Veterinary Medicine
Prerequisites: animal molecular genetics, sheep production, animal breeding
Person in charge of the course: Zhengxing Lian
2. Course description 

Based on traditional theories and practices in ovine breeding, the advanced bio- techniques were also introduced in this course to lay the foundation for the efficient breeding system in ovine. Topics would include: the expression and regulation network of genes in development of tissues and organs, identification of new genes and markers, Marker Assistant Selection (MAS), ovine genetic modification (Gene Transfer, Somatic Cloning and pharmacy) and its bio-safety. More interesting strategies of combining Biotechnology and classical breeding theory for ovine breeding would be presented and the students would get more information about how to rapidly improve ovine performance through newly developed techniques.
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 
Introduction:(2 credit hours)

Introduction of genetic resource and breeding history of several sheep breeds, molecular markers associated with economically important traits, generation of new sheep breeds, applications of sheep products in pharmaceutical research, genetic manipulation and clone technique in ovine. Promoting students’ learning interest in modern sheep breeding technology.
Focus on genetics resource, new breeding technology and biological pharmacy.
Chapter one: Molecular mechanism of sheep genetic traits (6 teaching hours)
1. Genetic regulation of wool quality and horn type in ovine (1 teaching hours)
2. Genetic regulation of fertility in ovine.(1 teaching hours)

3. Genetic regulation of mutton production and meat quality in ovine.(2 teaching hours)
4. Genetic regulation of milk performance in ovine. (1 teaching hours)

5. Genetic regulation of disease resistan in ovinet. (1 teaching hours)

Focus on genes and gene interaction in ovine coat color; sex-linked inheritance and sex-influenced inheritance of horn type in ovine, molecular mechanism of interaction between milk, mutton production and environmental adaptability. Laid the groundwork for breeding scheme, application of high biotechnology and improving performance in ovine.
Chapter two: Selection of molecular marker and MAS (4 teaching hours)
1. Type of genetic markers and strategy for screening polymorphism of geneitc marker.

2. Genotyping of FecB gene and new breed formation in ovine
  Focus on basic principle of genetic marker assisted selection, selection of new molecular marker, theory of marker introgression and line breeding.

Chapter three: Cloning and gentic modification of sheep (4 teaching hours)

1. Principles, safety evaluation and social ethics of cloning technology in ovine.
2. Technical procedure and industrialization process of cloned sheep

3. Applications and development of transgenic modification in ovine
Focus on modern technology and the safety evaluation of sheep genetic modification. Get better understanding of transgenic technology in order to improve its industrialization process.
 (2) The contents and requirements of the sections of experiments and internship: 
1. A visit to a sheep farm: learn the growth characteristics of transgenic sheep.(4 teaching hours) 
2.Practice: viewing the working procedure of transgenic sheep and understand the key technology of cloning sheep. (4 teaching hours)
4. Teaching materials or references: 

Teaching materials prepared by the teacher in charge.
Written by: Zhengxing Lian, Hongbing Han
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