群体与数量遗传学
1、 课程基本情况
课程编号：0413760
课程总学时： 32
课程学分：2
课程分类：选修           

开课学期：秋   
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：线性代数、生物统计学
课程负责人：王楚端
2、 课程内容简介（包括课程性质、任务、主要内容、重点及深度等，字数约300-500字）
    群体与数量遗传学是针对动物科学专业3年级本科生的选修课程，包括群体遗传学和数量遗传学，其中以数量遗传学为主。本课程为动物育种学的理论基础课程，课程学习为学生进一步学习动物育种学奠定坚实理论基础，要求学生具有比较良好的高等数学、线性代数及生物统计学基础。 

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。
第1讲 绪论                                                   （2学时）

数量性状与数量遗传学，数量遗传学的形成与发展，数量遗传学应用于动物育种，
数量遗传学研究的基本内容，本课程的教学与考核。
第2讲 群体的遗传构成与哈代-温伯格定律                        （3学时）

基本概念：群体，基因频率，基因型频率；哈代-温伯格定律；定律的内容和证明，推广；影响群体平衡的因素——突变，选择，遗传漂变，迁移，选配；有限群体的基因频率变化；漂变的遗传效应；理想群体；群体有效大小
第3讲 数量性状的数学模型                                     （3学时）

数量性状单座位模型：加性效应、显性效应、群体均值，基因平均效应，基因效应方差

亲属间的遗传相关
第4讲 通径分析                                               （2学时）

相关系数、回归系数与通径系数；通径分析的定理；亲属间的遗传相关
第5讲 近交系数与亲缘系数                                     （2学时）

个体近交系数、个体间亲缘系数、群体近交系数
第6讲 近交与杂交                                             （2学时）

近交的遗传效应、杂交的遗传效应、杂种优势与杂交互补、杂种优势的度量
第7讲 重复力                                                 （3学时）

方差分析原理；重复力概念、估计方法；重复力的应用
第8讲 遗传力                                                 （3学时）

数量性状方差剖分与遗传力定义；亲属间的相似性；遗传力的估计；遗传力的用途
第9讲 性状间遗传相关                                         （3学时）

遗传相关的概念，估计方法及用途，基因与环境互作
第10讲 选择的基本理论                                        （2学时）

选择的基本概念；选择反应；相关选择反应
第11讲 选择的基本方法                                        （2学时）

选择方法的分类，特点
第12讲 育种值估计                                            （3学时）

单个目标性状，单一信息来源；单个目标性状，多个信息来源；多个目标性状，多个信息来源；育种值估计的BLUP方法
第13讲 数量遗传学研究进展                                    （2学时）

遗传标记，遗传图谱，QTL，QTL检测；标记辅助选择、标记辅助导入、基因聚合；基因芯片与全基因组选择
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。)

    无
四、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）
教材

《数量遗传学》盛志廉，吴常信主编，中国农业出版社。

参考书

《统计遗传学》吴仲贤著，科学出版社。

《数量遗传学》盛志廉，陈瑶生主编，科学出版社。
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Populaiton and Quantitative Genetics
1. Basic information

Course code: 04130760
Total teaching hours: _32__, among which__32____ hours for lectures, __0_ hours for experiments, __0____hours for on-line teaching.  
Credits: 2
Type of the course: elective
Teaching terms: autumn
Owner of the course: College of Animal Science and Technology (Teaching group, department, college) 
Majors applicable:  Animal Science
Prerequisites: Linear Algebra; Biostatistics
Person in charge of the course: Prof. Chuduan Wang
2. Course description 

    Populaiton and Quantitative Genetics is an elective course for junior undergraduate in animal science. The course includes population genetics and quantitative genetics, and the latter one taking majority. It provides solid theoretical foundation for science of Animal Breeding. Participant is required to have strong background of senior mathematics, matrix algebra as well as biostatistics.
3. Design of each teaching section

Lecture 1 Introduction (2 teaching hours)
Key points: concepts of quantitative trait and quantitative genetics; historic development of quantitative genetics; application of quantitative genetics in animal breeding; primary content of quantitative genetics; the teaching and management system of the course.

Lecture 2 Genetic structure of a population and Hardy-Weinberg Law (3 Teaching hours)
Key points: concepts of population, gene frequency, genotype frequency; Hardy-Weinberg Equilibrium Law; main content and the derivation of the law; factors affecting the equilibrium - mutation, selection, migration, drift, and assortative mating; changes of gene frequency in small populations; genetic effect of drift; idealized population; effective population size.

Lecture 3 Mathematical model of quantitative trait (3 Teaching hours)
Key points: one locus model of quantitative trait: population mean, additive effect, dominance deviation, interaction deviation, average genetic effect, genetic components of variance; resemblance between relatives.

Lecture 4 Pathway analysis (2 Teaching hours)
Key points: correlation coefficient, regression coefficient, pathway coefficient; theorem of pathway analysis; genetic correlation between relatives.

Lecture 5 Inbreeding coefficient and coefficient of relationship (2 Teaching hours)
Key points: inbreeding coefficient, coefficient of relationship, population inbreeding coefficient
Lecture 6 Inbreeding and crossbreeding (2 Teaching hours)
Key points: genetic effect of inbreeding; genetic effect of crossbreeding; hybrid vigor and genetic  complementarity; measurement of hybrid vigor.

Lecture 7 Repeatability (3 Teaching hours)
Key points: principles of analysis of variance; concept of repeatability and the estimation of repeatability; application of repeatability

Lecture 8 Heritability (3 Teaching hours)
Key points: variance partitioning of quantitative trait and concept of heritability; resemblance between relatives; estimation of heritability; the use of heritability in quantitative genetics

Lecture 9 Genetic correlation between traits (3 Teaching hours)
Key points: concept of genetic correlation, and its estimation and application. Genotype by environment interaction

Lecture 10 Theory of selection (2 Teaching hours)
Key points: concept of selection, response to selection, correlated selection response.

Lecture 11 Strategy of selection (2 Teaching hours)
Key points: Classification and properties of various selection methods

Lecture 12 Prediction of breeding value (3 Teaching hours)
Key points: single target trait with single information resource; single target trait with multiple information resource; multiple target traits with multiple information resources; BLUP method for breeding value prediction

Lecture 13 Advances on molecular quantitative genetics (2 Teaching hours)
Key points: genetic marker, genetic map, QTL, QTL mapping, marker-assisted selection, marker-assisted introgression, gene chip and genomic selection

4. Teaching materials or references:   

Text book

Quantitative Genetics.Zhilian Sheng and Changxin Wu. China Agricultural Press.

Reference books

Statistic Genetics.Zhongxian Wu. Science Press.

Quantitative Genetics. Zhilian Sheng and Yaosheng Chen. Science Publishing House.

Introduction to Quantitative Genetics,4th edition, Falconer & Mackey, Longman co.
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