 生命科学与技术学院研究生课程简介

	课程名称：生物工程原理与技术
	课程代码：170.576

	课程类型：□ 博士专修课程    ■ 硕士专修课程

	考核方式：  全英文考试                            
	教学方式：全英文讲授

	适用专业：生物化工、微生物学、生物制药工程
	适用层次：■ 硕士  □  博士

	开课学期：秋季
	总学时：32
	学分：2

	先修课程要求：分子遗传学、分子生物学、发育生物学、微生物学、细胞生物学

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	鲁明波（负责人）
	副教授
	生物技术
	48
	分子生物学

	朱敏
	副教授
	生物技术
	43
	能源生物技术

	付春华
	副教授
	生物技术
	38
	植物生物技术

	李为
	副教授
	生物技术
	42
	发酵工程

	杨光
	教授
	生物医学工程
	41
	生物材料

	课程负责教师留学经历及学术专长简介：

鲁明波博士

2000年作为访问学者到美国密歇根州立大学与能源部联合研究实验室（DOE-PRL）Sheng Yang He教授的实验室进行为期一年的研究，主要开展分子生物学技术及基因表达调控方面的研究工作。2002至2004在新加坡国立大学作博士后研究，主要从事基因克隆和功能蛋白质的表达、纯化以及用多维核磁共振技术解析蛋白质的三维结构等研究工作。

目前主要从事资源微生物及其分子生物学研究，对高产菌株的基因工程改良、工业微生物菌种的发酵工艺非常熟悉。主持863目标导向项目1项，曾作为主要成员参加国家“八五”及“九五”科技攻关项目及“863”项目的研究工作，负责紫杉醇高产细胞株的筛选及大规模培养条件的优化，具有细胞培养及分子克隆等方面的研究积累。近年来，先后发表论文20余篇，其中SCI论文7篇。

	课程教学目标：

1) 通过本课程的学习使学生准确掌握生物工程的相关基本概念;

2) 掌握生物工程基本技术及操作流程;

2) 掌握生物工程技术的广泛应用，以及主要前沿领域和相应的知识点。

课程大纲：（章节目录）
第一章 绪论

§1.1 生物工程含义及特点

§1.2 生物产业发展史及发展前景

§1.3本课程内容

第二章 细胞工程原理与技术

§2.1 细胞杂交技术（植物、动物、微生物）及其应用

§2.2 动物细胞培养技术及其应用

§2.3 植物细胞大规模培养技术及其应用

第三章 基因工程原理与技术

§3.1 基因操作的主要过程及相关技术

§3.2 基因重组技术与生物制药

§3.3 基因重组技术在环境、能源领域的应用

第四章 发酵工程原理与技术

§4.1 发酵工业菌株筛选及选育技术

§4.2  无菌技术

§4.3  发酵动力学原理与研究方法

§4.4 发酵过程控制

§4.5 发酵罐及其放大设计

§4.6 发酵工程主要前沿进展

第五章 酶工程原理与技术

§5.1 化学酶工程（固定化酶、酶的化学修饰、有机介质中的酶催化作用）

§5.2 生物酶工程（酶分子的定向进化、杂合酶与抗体酶、核酶）

§5.3 酶反应器及酶工程前沿进展



	全英文教材： 

无固定教材，依据学科发展，所讲述内容每年都有更新


	主要参考书：

1.《Introduction to Cell and Tissue Culture: Theory and Technique》，Jennie P. Mather, Penelope E. Roberts. Springer, 1998

2.《introduction to genetic engineering》, Desmond S. T. Nicholl, Cambridge University Press, 2008-5-29 , third edition

3. 《Enzyme Engineering XIV》, Laskin, Allen I; Li, Gao-Xiang; Yu, Yao-Ting. New York Academy of Sciences, 1998


Syllabus of Graduate Courses in English 

in College of Life Science and Technology
	Course Name：Biology Engineering Theory and Technology
	Course Code：170.576

	Course Type：□ For Doctoral Students  ■ For Master Students

	Assessment: Examination in English                               
	Teaching Language: English

	For Majors: Biochemical Engineering、Microbiology、Biopharmacy
	Level：■ Master  □ Doctoral

	Semester：Fall         
	Credit Hours：32
	Credits：2

	Prerequisite Courses: Molecular genetics、Molecular biology、Developmental biology、Microbiology、Cell biology

	Teachers
	Title
	Major
	Age
	Research Interests

	Lu Mingbo （person responsible）
	Associate professsor
	Biotechnology
	48
	Molecular biology

	Zhu Min 
	Associate professsor
	Biotechnology
	43
	Fuel biotechnology 

	Fu Chunhua
	Associate professsor
	Biotechnology
	38
	Plant biotechnology

	Li Wei
	Associate professsor
	Biotechnology
	42
	Fermentation engineering

	Yang Guang
	professsor
	Biomedical engineering 
	41
	Biological materials

	Oversea Experience and Academic Expertise of the Course Principal Instructor:

Dr. Lu Mingbo:

2000-2001, Visiting scholar in the Joint research lab of Michigan State University and America Department of energy, focus on the research of molecular biology and gene expression regulation;

2002-2004, postdoctoral in the National University of Singapore, focus on the research of gene cloning, the expression and purification of function protein, and three dimensional structure of the protein analysis by Multidimensional nuclear magnetic resonance technology.

Now, he is focus on the research of microorganism resource and technology, and familiar with the genetic modification of high yield microbial strain, the Fermentation process of Industrial Microbiology. He has taken charge of a Major State Basic Research Development Program of China “863” project, and take parting in the Scientific and technological project of “8th Five-year plan ”, “nighth five-year plan” and “National “11th Five-Year Plan” to Support Science and Technology Project of China”. Totally, he has published 20 around papers, including 7 SCI papers. 

	Course Objectives: 
1) Outline the basic features of biology engineering

2) Grasp the technology and Operation process of biological engineering

3) Understande the widely use of the key biological engineering technology, also the main front field and the corresponding knowledge points of biology engineering.
Course outline
Chapter 1  Introduction

  §1.1  What is biology engineering, what is the basic features of biology engineering;

§1.2  The emergency and development of biology engineering;

§1.3  The widely use of the key biological engineering technology;

§1.4  The main content and requests of this course.

Chapter 2  Cell engineering theory and technology

§2.1  Cell hybridization technology and its utilization

§2.2  Animal cell culture technology and its utilization

§2.3 Plant cell culture technology and its utilization

Chapter 3  Genetic engineering theory and technology

§3.1  The steps and technology of gene manipulation

§3.2  Recombinant DNA technology and Biopharmacy

§3.3  The utilization of gene manipulation technique in the field of Environmental and energy Science

Chapter 4  Principles and Technologies of Fermentation Engineering 

§4.1  Selection and Breeding Technologies of Fermentation Industrial Strain 

§4.2  Aseptic Techniques

§4.3  Fermentation Kinetics Principles and Research Methods

§4.4  Fermentation Process Control

§4.5  Fermenter and its Amplification Design

§4.6  Main Progress in Fermentation Engineering

Chapter 5  Enzyme engineering theory and technology

§5.1  Chemical Enzyme engineering

§5.2  Biology Enzyme engineering

§5.3  The research progress of Enzyme reactor and Enzyme engineering

	Textbook：  
There is no teaching book; the content was updated according to the subject development.



	References：

1.《Introduction to Cell and Tissue Culture: Theory and Technique》，Jennie P. Mather, Penelope E. Roberts. Springer, 1998

2.《introduction to genetic engineering》, Desmond S. T. Nicholl, Cambridge University Press, 2008-5-29 , third edition
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