分子营养学

一、课程概况
课程编号：04130645
课程总学时：24 学时，其中讲课：22学时,实验：2学时

课程学分：1.5    

课程分类：选修课          

开设学期：秋
开课单位：动物科技学院

适用专业：动物科学专业
所需先修课：饲料学、动物生物化学

课程负责人：周振明

二、内容简介

分子营养学是营养学与分子生物学有机结合而产生的一门新兴边缘学科，它应用现代分子生物学技术，在基因表达调控和蛋白质组学的水平上，研究营养与基因表达间的相互关系，旨在阐明营养素或营养调控因子对动物生理机能的调控机理。分子营养学讲授营养素对基因表达的调控作用，从而对营养素的生理功能进行更全面、更深入的认识。探讨营养素对生物体表型特征(如营养充足、营养缺乏、营养相关疾病、先天代谢性缺陷)影响的规律。本课程重点讲述营养素在动物体内的吸收代谢机理。课程的内容所用材料比较新，基本上反映了近年来国际和国内分子营养学研究方面的情况，并有一定的深度。通过本课程的系统学习，使学生掌握有关分子营养学的基本理论知识，开阔学生的思路，把握动物营养学科的研究动向。

三、教学大纲

�1、课堂讲授部分教学内容与要求(22学时)

��� 绪论 (2学时)

��� 分子营养学的概念和发展历史，重点讲授分子营养学的概念。要求学生掌握分子营养学的概念，了解分子营养学发展的历史，以及与其他学科的关系。

�   第一章 基因表达的概念和基因表达调控的基本理论(4学时)

��  营养成分进入动物机体进行吸收的机理，影响营养成分吸收的因素，重点讲授基因表达的基本概念、基因表达调控的基本理论、基因表达调控的意义。要求学生掌握一些基本概念。

第二章 营养素及其衍生物在基因表达和信号传递过程中的作用 (6学时)

本章主要讲授营养素被动物吸收后，营养素对基因表达的调控、对基因组结构和稳定性的影响。重点讲授营养素对基因表达的调控。本章主要讲授各类营养素对机体的影响以及对基因表达的调控，包括蛋白质、脂肪、碳水化合物对基因表达的调控，钙、铁、锌、硒、铬对基因表达的调控，维生素A、D、E、生物素对基因表达的调控。重点讲授蛋白质、脂肪、碳水化合物对基因表达的调控。要求学生掌握以下内容：碳水化合物在胃肠道被消化成葡萄糖并吸收入血以后，葡萄糖能够刺激脂肪组织、肝脏和胰岛β细胞中脂肪合成酶系和糖酵解酶基因的转录。日粮中的蛋白质可以以功能蛋白的形式或者分解成氨基酸对基因表达进行调控。脂肪经水解变成脂肪酸，尤其是n-3和n-6系列的多不饱和脂肪酸与基因调节之间的关系。

第三章 免疫营养学(4学时)

生命早期营养对成年后肥胖相关疾病的影响，营养与基因相互作用对高脂血症、肥胖发生、盐敏感性高血压、糖尿病的影响。重点讲授生命早期营养对成年后肥胖相关疾病的影响。要求学生了解营养素与疾病的关系。

第四章 免疫反应系统以及食物的不良反应(4学时)

本章主要讲授基因多态性对叶酸代谢的影响，维生素D受体基因多态性对钙代谢的影响，基因多态性对胆固醇代谢的影响，基因多态性对铁代谢的影响，基因多态性与乳糖不耐症。重点讲授基因多态性对胆固醇代谢的影响。

第五章 营养基因组学(2学时)

研究营养素和化学物质对机体基因的转录、翻译表达及代谢机理的科 学。它以分子生物学技术为基础，应用DNA芯片、蛋白质组学等技术来阐明营养素与基因的相互作用。
2、实验、实习部分教学内容与要求（2学时）

分子营养学研究方法实践

目的：加深对分子营养学的认识；学会科研的思维方式及科学的研究方法；树立科学态度，培养科研能力。

内容：首先参观分子营养学实验室，对所用的研究仪器有一个直观形象的认识。采用观摩录像教学，同时介绍分子营养研究的方法，开拓学生的思路和视野。参观正在进行的试验及各主要仪器、实验室、计算机工作室，请有关教师和研究生现场讲解和答疑。

要求：认真思考，主动提问题。全班每人写1份实践报告。记录本课程各个试验和现场教学的主要收获、问题和建议。

3、教材及主要参考书

���分子营养学，(美)J.曾普尔尼，(德)H.丹尼尔 著，罗绪刚、吕林、李爱科 译，科学出版社，2008年5月。
4、习题作业安排

教材各章均有若干个习题，要求学生都要及时完成，并交教师批改。教师对学生作业中出现的普遍性问题及时给予辅导、解答。

四、教学大纲说明������������

    �1、教学目的与课程性质、任务

   本课程属于选修课程，目前我校没有开设分子营养学课程。通过本课程的系统学习，使学生掌握有关分子营养学的基本理论知识和技能，开阔学生的思路，提高分析问题和解决问题的方法，把握动物营养学科的研究动向，为以后的学习奠定必要的理论基础。

����2、课程主要内容、重点及深度

分子营养学讲授营养素对基因表达的调控作用，从而对营养素的生理功能进行更全面、更深入的认识。探讨营养素对生物体表型特征(如营养充足、营养缺乏、营养相关疾病、先天代谢性缺陷)影响的规律。本课程重点讲述蛋白质、脂肪、碳水化合物对基因表达的调控。本课程的内容不仅较以往有明显拓宽，而且所用材料比较新，基本上反映了近年来分子营养学科新发展的情况，并有一定的深度。

����3、教学要求与主要环节��  

课堂讲授是本课程的主要教学环节。讲授方式上，力求深入浅出、形象生动和，贯穿分析、综合的方法，尽可能采用幻灯和图表以达到简明扼要、直观明了、易于理解的目的。本着理论与实践相结合，学以致用的原则，在实践教学中，通过科学思维锻炼，以提高学生综合分析问题和解决实际问题的能力。

执笔人：周振明

审定人：

                         2011年5月20日制定
Molecular nutrition
1. Basic information

Course code: 04130645
Total teaching hours:_24_, among which__22__ hours for lectures, _2_ hours for experiments, _0__hours for on-line teaching.  

Credits:1.5

Type of the course: Selective

Teaching terms: Autumn 

Owner of the course: Department of Animal Nutrition and Feed Science，College of Animal Science and Technology

Majors applicable: Animal science, Grass and forage science

Prerequisites: Zoonomy, Animal Biochemistry, Animal nutrition, Animal microbiology, 

Person in charge of the course: Zhenming Zhou
2. Course description 

Molecular nutrition is a new cross science combined nutritional science with molecular biology. It is mainly study of the interactions between nutrients and various intracellular and extracellular molecules. The course focuses on the mechanism of absorbing ability in animal, regulation of gene expression, interaction between nutrition and gene. This course is composed of gene expression concept and gene regulation basic theory, influence of nutrition on gene expression regulation, influence of gene diversity on nutrition absorb ability, action of nutrition and gene in the course of disease. Ability to apply critical, logical and creative thought in work, Literature search skills for research and work in the discipline, Be able to design correctly experimental studies and apply them to the fields of nutrigenomics and molecular nutrition. Ultimately, molecular nutrition will reveal how nutrients may affect fundamental processes such as DNA repair, cell proliferation, and apoptosis.
3. Design of each teaching section
Introduction (2 teaching hours)
Introduction to Molecular Nutrition. Concept of molecular nutrition opposed to ‘classic’ concept of nutrition. Gene regulation and nutrient-gene interaction. Types of regulation by nutrient. Research methods in molecular nutrition. Application of genomic and post-genomic technologies.
Section 1 Concept of gene expression and basic theory of regulation of gene expression (4 teaching hours)

The effect of nutrients on proliferation, differentiation and cell apoptosis. Nutritional regulation of cell proliferation and differentiation. Nutrients and apoptosis. Concrete example: nutritional regulation of gene expression in the intestinal epithelium and the physiological importance of said regulation.

Section 2 Role of nutrients and derivatives in gene expression and signal transduction (6 teaching hours)
Gene expression by carbohydrates: effects on rate of transcription, processing and stability of mRNA. Gene expression by fats: effects on lipogenic enzymes and other proteins. Gene expression by amino acids: inhibition of growth through protein malnutrition. Gene expression by vitamins: Vitamins A and D. Gene regulation through minerals. Effects of nutrients on ubiquitination and proteolysis depending on proteosomes. Role of lipids in the signal transduction system. Action of TOR signalling cascade in response to nutrients. 

Section 3. Immuno-nutrition (4 teaching hours)
 Malnutrition and immune function. Obesity and immune system: role of leptin. Nutrients and immunity: essential amino acids, omega-3 fatty acids, vitamins and minerals. Examples of specific nutrients.
Section 4. The immune system associated to mucous and adverse food reactions (4 teaching hours)
The role of mucous in the defense system: intestinal flora. Prebiotic food and prebiotics.  The intestinal immune system: intestinal barrier and its functions, the intestine as effector in inflammatory reactions. Control of absorption of antigens in the intestine. Oral tolerance and allergic sensitivity. Immunological reactions (allergies) and non-immunological reactions (intolerances) to foods. Causes, pathogenesis and symptoms of food allergies and intolerances. Allergens.

Section 5. Nutrigenomics (2 teaching hours)
What is Nutrigenomics? Genetic buffering underpins nutrigenomic relationships, nucleic acid microchip techniques, protein mass spectrometry, bioinformatics.

4. The contents and requirements for experimental and practical sections (2 teaching hours)
Target: Understanding that advanced knowledge provides leadership abilities in the field, Be aware of molecular basics of interactions between nutrients and genomes and their expression, Be aware of progress in the fields of nutrigenomics, personalised nutrition and molecular nutrition and acquire necessary skills to update this knowledge constantly
Description: Visit Laboratory of Animal Nutrition and Metabolism in the West Campus of CAU. Visit and demonstrate feed analysis laboratory equipment in Beef Cattle Research Center laboratory and the Ministry of Agriculture Feed Industry Center to all students in order to give the students a basic understanding of modern equipment for researching of molecular nutrition.
Requirements: Practice report writing requirements. Assessment will take into account students’ learning, relating this to subject-specific skills, and students’ ability to develop, communicate and use this knowledge. 
5. Teaching materials or references: 

Molecular Nutrition, by J. Zempleni and H. Daniel, translated by Xugang Luo et al., Scientific Press, May 2008.
Written by: Zhenming Zhou
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