生命科学与技术学院

国际一流水平研究生课程简介

	课程名称：生物降解与转化
	课程代码：170.521

	课程类型：□一级学科基础课 ■ 二级学科基础课 □其它：              

	考核方式：  考试                            
	教学方式：讲授

	适用专业： 微生物学，生物化工等
	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：有机化学、生物化学、分析化学、微生物学

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	张晓昱（负责人）
	教授
	微生物学
	54
	微生物生物学和生物技术

	马富英
	副教授
	微生物学
	41
	微生物生物学和生物技术

	杨洋
	副教授
	微生物学
	38
	微生物分子生物学

	课程负责教师教育经历及学术成就简介：

课程负责人张晓昱教授于1982年获华中农业大学微生物学士学位，1988年获华中农业大学微生物硕士学位，2007年获华中科技大学生物医学工程博士学位。

张晓昱教授于2009年3月至5月访问美国华盛顿州立大学，2011年8月至9月访问美国华盛顿州立大学和德州农工大学。与两所大学建立了广泛的联系和合作关系。

张晓昱教授长期以与纤维质能源、环境生物处理与修复、生物活性物质等相关的生物质及异生物质担子菌等微生物降解与转化为研究特色，从基因、蛋白质、物质代谢、分子生态等不同水平，重点突破纤维质能源、生物炼制、生物材料、生物活性物质等工业所需底物获取、抑制因子解除的生物质预处理及难降解有机污染物处理的技术瓶颈。主持国家973课题项，863重点课题2项，授权技术发明专利5件。发表学术论文115篇，其中SCI收录39篇，参编专著2部。执教本科生微生物学、环境生物技术、研究生高级微生物学、生物降解与转化等课程。

	课程教学目标：

使学生全面、深入掌握生物降解与转化的基础理论、基本知识和基本技能的同时，通过紧扣生物降解与转化发展前言，结合科学研究与实践案例分析，培养拔尖创新人才。使学生将来能运用生物降解与转化知识和技能从事相关的科学研究、技术开发、生物教育及管理等方面创新性工作的能力，或进一步攻读相关专业博士研究生的良好素质和潜能。

课程大纲： 

第一章  绪论 (2学时)

§1.1  生物降解、转化与相关学科关系

§1.2  生物降解、转化与地球物质化学循环

§1.3  生物降解与转化技术工程研究进展

§1.4  生物降解，转化与环境治理

§1.5  生物降解、转化与循环经济

第二章 生物降解与转化理论基础 (6学时)

§2.1生物降解与转化微生物学、酶学
§2.2 生物降解与转化能量代谢与物质循环

§2.3共代谢理论与生物降解与转化

第三章 污染物的生物降解与转化(6学时)
§3.1主要污染物类型及结构特征

§3.2 污染物的微生物降解与转化

§3.3 污染物的共代谢降解

§3.4 污染体系的生物修复

第四章 生物质生物降解与转化原理(4学时)
§4.1生物质存在方式与结构特征

§4.2 生物质微生物降解与转化原理

§4.3木质纤维素的白腐菌降解与转化过程及机理

§4.4生物质降解与循环经济

第五章 可再生生物质生物降解与转化技术(6学时)

§5.1 可再生生物质主要类型

§5.2废弃生物质微生物降解与转化工程

§5.3生物质能

§5.4 生物质材料

§5.5生物药品

§5.6 生物食品

第六章 不可再生生物质生物降解与转化技术(2学时)

第七章 生物降解与转化热点追踪(6学时)

	教材：

无

	主要参考书：

1. Wackett CD等著，沈德中译. 生物催化和生物降解.化工出版社,2005

2. 张兰英等. 现代环境微生物技术. 清华大学出版社, 2005

	本课程达到国际一流水平研究生课程水平的标志：

师资方面：由长期从事生物降解与转化研究工作的老师担任主讲教师，及时跟踪并更新相关科学前沿知识，教授学生系统深入的专业知识和技能。通过3-5年的讲授，使授课教师具有一流的教学水平，能够培养出国际公认的生物降解与转化方面的优秀人才。

教学内容方面：该课程适合微生物学、生物化工和生化与分子生物学等专业的硕士研究生、博士研究生、和优秀本科生。着重讲述生物质及异生物质的生物降解与转化原理、技术以及应用等。

教学方式方面：讲授、分组讨论等互动式教学。
教材方面：国内外无相关教材，通过几年的教学，争取编写讲义。

其它：无


Syllabus of World-class Graduate Courses in 

College of Life Science and Technology

	Course Name: Biodegradation & Bioconversion
	Course Code：170.521

	Course Type: □ Fundamental Course for 1st Level Disciplines 

           ■ Fundamental Course for 2nd Level Disciplines

           □ Others：       

	Assessment: Examination                            
	Teaching Format: Lecture

	For Majors: Biopharmaceutics, Biomedical Engineering, Microbiology, Biochemistry and Molecular Biology
	Level：■ MSc  □ PhD

	Semester: Fall
	Credit Hours: 32
	Credit: 2

	Prerequisite Courses:  Organic chemistry, Biochemistry, Analytical chemistry, Microbiology 

	

Teachers
	Title
	Major
	Age
	Research Interests

	Xiaoyu Zhang (principal)
	Prof.
	Microbiology
	54
	Microbial Biology & Biotechnology

	Fuying Ma
	Assoc prof.
	Microbiology
	41
	Microbial Biology & Biotechnologyy

	Yang Yang
	Assoc prof.
	Microbiology
	38
	Microbial molecular biolog

	CV of the Course Principal Instructor Xiaoyu Zhang:
Prof. Xiaoyu Zhang received her BS degree of Microbiology in 1982 in Huazhong Agricultural University (HZAU), MS of Microbiology in 1988 in HZAU, PhD degree of Biomedical Engineering in 2007 in Huazhong University of Science & Technology.

Prof. Zhang majors in biodegradation and bioconversion of biomass and xenobiotics, including cellulosic biofuels, biotreatment & bioremediation of environment pollutant, bioactive substances and so on. Prof. Zhang apply herself to break through the bottlenecks of substrate access technology, biopretreatment free from inhibitor in cellulosic biofuels, biorefinery, biomaterials and bioactive substances from gene level, protein level, metabolic level and molecular ecology.

As a principal investigator of the Major State Basic Research Development Program of China (2007CB210201), the National High-tech Research and Development Projects, the National Natural Science Foundation project, prof. Zhang published 115 papers, including 39 SCI papers. 

Prof. Zhang teaches General Microbiology, Environmental Biotechnology for undergraduate students, Advance Microbiology and Biodegradation & Bioconversion for graduate students.

	Course Objectives:
This course introduces the students to the basic theory, basic knowledge and basic skills of biodegradation & bioconversion. In order to cultivate outstanding innovative talents, this course focuses on scientific front, combining with research and practice case. Students can use knowledge and skills of biodegradation & bioconversion to engage in scientific research, technological development, biological education and management, or study for a PhD degree.

Course Outline:

Chapter1  Introduction (2 hrs)

§1.1  Relationship of Biodegradation & Bioconversion and related discipline

§1.2  Biodegradation & Bioconversion and biogeochemical cycles

§1.3 Progress on technology and engineering of Biodegradation & Bioconversion

§1.4  Biodegradation & Bioconversion and enviroment treatment
§1.5 Biodegradation & Bioconversion and cyclic economy

Chapter 2  Theoretical basis on Biodegradation & Bioconversion (6 hrs)

§2.1  Biodegradation & Bioconversion and microbiology, enzymology

§2.2  Biodegradation & Bioconversion and substance & energy metabolism

§2.3  Co-metabolism and Biodegradation & Bioconversion

Chapter 3  Biodegradation & Bioconversion of pollutants (6 hrs)

§3.1  Structural characteristics of main pollutants

§3.2  Biodegradation & Bioconversion of pollutants by microbe

§3.3  Biodegradation of pollutants by co-metabolism

§3.4  Bioremediation of pollutants

Chapter 4  Principle of Biodegradation & Bioconversion of Biomass (4 hrs)

§4.1  Structural characteristics of Biomass

§4.2  Biodegradation & Bioconversion of biomass by microbe

§4.3  Biodegradation & Bioconversion of lignocellulosic biomass by white rot fungi

§4.4  Biodegradation & Bioconversion of biomass and cyclic economy

Chapter 5  Biodegradation & Bioconversion technology for regenerated biomass (6 hrs)

§5.1  Main type of regenerated biomass

§5.2  Engineering of Biodegradation & Bioconversion of waste biomass

§5.3  Biofuels

§5.4  Biomass materials

§5.5  Biological Pharmacy

§5.6  Biological food

Chapter 6 Biodegradation & Bioconversion technology for non-regenerated biomass (2 hrs)

Chapter 7 Special Topics in Biodegradation & Bioconversion (6 hrs)

	Textbook： None

	References：

1. Wackett LP, et al. Biocatalysis and Biodegradation: Microbial Transformation of Organic Compounds. ASM Press, 2001

2. 张兰英等. 现代环境微生物技术. 清华大学出版社, 2005

	Features as a World-class Graduate Course:

1. Teacher's Qualifications:
Teachers are engaged in Biodegradation & Bioconversion for a long time, track and update scientific frontiers of knowledge and teach students professional knowledge and skills. By 3-5 year cultivation, teachers have first-class standard of teaching to bring up the international talents in Biodegradation & Bioconversion.
2. Course Contents:
 The course focuses on the principle, technology and application of biodegradation and bioconversion of biomass and xenobiotics.
3. Teaching Format:
 Lectures, group discussions and interactive teaching
4. Textbook:
There are no relative teaching materials. Through years of teaching, we wish to publish handouts.
5. Others:



