动物生化遗传学概论

一、课程概况

课程编号：04130155
课程总学时：16，其中，讲课16学时，实验0，上机0，实习0，课外学时0
课程学分：1

课程分类：选修

开课学期：秋季学期
开课单位：动物科技学院     动物遗传育种教研室

适用专业：动物科学

所需先修课：无
课程负责人：孙东晓

二、内容简介

动物生化遗传学是主要介绍蛋白质多态性和分子遗传标记的种类、遗传基础及其在畜禽遗传育种中的应用；详细介绍了常用的血液蛋白多态性、同功酶、免疫多态性、分子遗传标记标记；电泳技术的特点 原理、操作流程以及如何根据电泳图谱进行遗传标记的基因型判别以及基因频率、基因型频率和遗传变异指标的统计分析方法；此外，根据最新的文献报道，全面介绍了生化遗传多态性和分子遗传标记在畜禽品种遗传结构和遗传变异分析、候选基因及基因定位中的应用；还介绍了生化数量性状的研究方法。

三、各部分教学纲要
1、课堂讲授部分教学内容与要求

绪论  2学时

生化遗传学课程的主要研究内容和在畜禽遗传育种中的意义；遗传学的发展简史；生化遗传学与孟德尔遗传学、群体遗传学、数量遗传学和分子遗传学等遗传学分支学科之间的关系；遗传标记的概念及应用前景

第一章：生化遗传标记和分子遗传标记的种类和特点  2学时
包括蛋白多态性、同功酶、微卫星、SNP等

第二章：生化遗传标记和分子遗传标记的遗传基础  2学时

单个座位多等位基因和多个座位多等位基因；分子遗传标记的遗传基础

第三章：遗传标记的检测技术  2学时

电泳技术的原理、发展历史和方法，包括水平板琼脂糖凝胶电泳、垂直板聚丙烯酰氨凝胶电泳和双向电泳的操作和染色

第四章：遗传标记检测结果的统计分析  2学时

基因型判定、基因频率和基因型频率统计、遗传多样性指标的统计分析

第五章：遗传标记在畜禽遗传结构、品种进化、重要经济性状基因鉴定研究中的应用  4学时

1、中国黄牛品种遗传距离和驯化研究；中国地方猪种进化研究

2、荷斯坦奶牛候选基因与产奶性状关联分析；奶牛亲子鉴定体系

第六章：生物数量性状的遗传基础和分析方法  2学时

蛋白质表达水平检测及其与数量性状相关性研究；蛋白质组学主要研究内容和技术简介

2、实验实习（无）

四、使用教材和主要参考书

无指定参考书，主要参考国内外科技期刊最新的有关动物生化遗传研究的文章和主讲教师课件。
Introduction to Animal Biochemical Genetics
1. Basic information

Course code: 04130155

Total teaching hours: _16__, among which_16 hours for lectures, 0 hours for experiments, 0 hours for on-line teaching, 0 hours for practicing course

Credits: 1

Type of the course: elective
Teaching terms: autumn
Owner of the course: Department of Animal genetics & breeding, college of Animal Science & Technology 
Majors applicable: Animal Science 

Prerequisites: <animal physiology> and <animal biochemistry>
Person in charge of the course: Dongxiao Sun

2. Course description 

Introduction to Animal Biochemical Genetics introduces categories and genetic bases of genetic markers and their application to the studies on Animal Genetics and Breeding. The major content includes five sections: (1) Definitions, characteristics and genetic basis of biochemical and molecular markers; (2) Characteristics, theory and experimental procedures of electrophoresis technique and how to identify and name different genotypes based on electrophoresis patterns; (3) How to calculate allelic frequency, genotypic frequency and parameters of population variation; (4) Based on most recent studies, application of genetic markers on analyzing population genetic structure, genetic variation, origin and differentiation of various breeds, and candidate genes and QTL mapping in domestic animals; (5) Method and strategy of studies on biochemical quantitative traits and proteome. 
3. Design of each teaching section

(1) The main contents of each teaching section, basic requirements, and teaching hours 
Introduction (2 teaching hours): 
Introducing the contents of Animal Biochemical Genetics and its status in Animal Genetics and Breeding; the history of Genetics and relationships among Animal Biochemical Genetics and Mendlian Genetics, Population Genetics, Quantitative Genetics and Molecular Genetics etc. Definition of genetic markers and its application prospect.
Chapter 1. Definitions, types and characteristic of biochemical and molecular markers. (2 teaching hours): 
Including blood protein, enzyme and immune polymorphisms, microsatellite and SNPs.
Chapter 2. Genetic basis of biochemical and molecular markers. (2 teaching hours)
Including biochemical markers controlled by single locus and multiple-loci, and molecular markers controlled by DNA variation.

Chapter 3. Characteristics, theory and experimental procedures of electrophoresis technique. (2 teaching hours)
Including theory, history and experimental procedures of electrophoresis technique to detect polymorphism of genetic markers, e.g. horizontal agarose gel electrophoresis, vertical PAGE and 2-D gel electrophoresis.
Chapter 4. Statistical analysis of the results of genetic marker detection. (2 teaching hours)
Including genotyping, calculation of allelic and genotypic frequencies, parameters of population genetic variation.
Chapter 5. Application of genetic markers on population genetic structures, origin and differentiation of various breeds, and identification of genes affecting important economic traits in domestic animals. (4 teaching hours)
Taking four published studies as samples: study on genetic distance of Chinese Yellow cattle breeds, origin of Chinese local pig breeds, association between candidate genes and milk production traits, paternity testing system of dairy cattle.
Chapter 6. Genetic basis and research strategy of biochemical quantitative traits. (2 teaching hours)
Including measurement of protein expression level and its relationship with important economic traits.
(2)  The contents and requirements of the sections of experiments and internship: 
No experiments and internship will be arranged.
4. Teaching materials or references: 

No main reference books for student. Mainly refer to the newly published article of animal biochemical genetics and the teaching material designed by the teacher in charge.
