生命科学与技术学院研究生课程简介
	课程名称：生物能源技术
	课程代码：170.566

	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：生物技术
	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： 无

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	（负责人）张后今
	教授
	生物技术
	36
	蛋白质结构和工程

	
	
	
	
	

	
	
	
	
	

	课程负责教师留学经历及学术专长简介：

张后今，男， 1976年12月出生，生物化学博士，华中科技大学生命科学与技术学院教授、博士生导师。1995-1999年就读于武汉大学生物系基地班，获生物学学士学位。1999年以全额奖学金赴美国圣母大学留学，师从Dr. Paul Huber。在攻读博士期间从事了核糖体蛋白L5，转录因子TFIIIA 与核糖体5SrRNA相互作用的研究。2003-2005 得到Reilly Fellowship的资助，2006年获生物化学博士学位。2006-2009年在美国伊力诺依大学香槟分校从事博士后研究工作，主要研究方向为抗生素合成酶的三维结构和反应机理。于2008年确定了新型碳碳键切割酶HEPD的三维结构并通过结构分析阐明了HEPD是一种氧化酶，这一成果被发表在2009年六月的Nature上。2007年，张后今博士获得了p-aminobenzoate N-oxygenase (AurF)的晶体结构并用非正常衍射的方法确定了其中所含金属离子为铁，结束了学术界对AurF中金属离子的争论。相关研究论文被发表在2008年五月的PNAS上。已发表SCI论文5篇，其中IF>5的2篇，IF>10的1篇。现主持国家自然科学基金，教育部博士点基金等多个科研项目。

	课程教学目标：

《生物能源》课程是使生命科学专业研究生对生物能源有深入了解的课程，其目的是要学生了解能源危机和现有能源对生态环境污染的严重性，了解再生资源和生物资源开发利用的重要性。本课程的开设，可拓宽学生的知识面，使学生了解生物技术发展的一个新领域，培养学生独立思考的能力。

课程大纲：

第一章  生物能源概述（2学时）

§1.1  引言

§1.2  生物能源类别

§1.3  生物能源的比较优势

§1.4  国内外生物能源发展状况

§1.5  生物能源的战略意义

§1.6  发展生物能源的政策建议
第二章  燃料酒精（1学时）
§2.1  概述

§2.2  燃料酒精的生产工艺

第三章  生物技术与燃料酒精（2学时）

§3.1  生物技术法生产燃料酒精

第四章  生物质能（2学时）

§4.1  生物质制备燃料酒精工艺

§4.2  生物技术法的生产现状与展望

第五章  生物柴油简介（1学时）

§5.1  国际生物柴油发展概况

§5.2  国内需求分析

第六章  生物柴油相关工程菌
第七章  生物柴油生产工艺及发展前景（2学时）
§7.1  生物柴油生产工艺

§7.2  生物柴油发展前景

第八章  氢能的特征及主要生产工艺（2学时）

§8.1  氢能的特征

§8.2  氢能的主要生产工艺

第九章  燃料电池与生物制氢（2学时）

§9.1  燃料电池

§9.2  生物制氢

§9.3  生物制氢技术的展望

第十章  沼气（4学时）

§10.1 国内外沼气发展及现状

§10.2 沼气发酵

§10.3 沼气发酵的工艺类型

§10.4 沼气的净化、储备和利用

§10.5 中国沼气技术发展前景及展望
第十一章  生物采油（1）（2学时）

§11.1  微生物采油简介

§11.2  微生物在采油中的作用

§11.3  微生物采油方法及微生物勘探

§11.4  微生物采油地层环境的选择

第十二章  生物采油（2）（2学时）

§12.1  微生物复配体系

§12.2  地下发酵法

§12.3  微生物采油现状及趋势

第十三章  石油植物的分布与加工（2学时）

§13.1  概述

§13.2  石油植物的分布

§13.3  石油植物的加工

第十四章  石油植物的育种（2学时）

§14.1  石油植物育种

§14.2  石油植物展望

	全英文教材： 

Bioenergy

By Wall, Judy; Harwood, Caroline S.; Demain, Arnold L

	主要参考书：

 Biocatalysis and Bioenergy by C. T. Hou


Syllabus of Graduate Courses in English 

in College of Life Science and Technology
	Course Name: Bioenergy
	Course Code：170.566

	Course Type: □ For Doctoral Students  ■ For Master Students

	Assessment:  Examination in English                               
	Teaching Language: English

	For Majors: Biotechnology
	Level：■ Master  □ Doctoral

	Semester: Fall           
	Credit Hours: 32
	Credits: 2

	Prerequisite Courses: No

	Teachers
	Title
	Major
	Age
	Research Interests

	Houjin Zhang
	Professor
	Biotechnology
	36
	Protein Structure and Engineering

	   Oversea Experience and Academic Expertise of the Course Principal Instructor:

  Dr. Houjin Zhang, male, born in December 1976, Ph.D. Professor and doctoral supervisor at Huazhong University of Science and Technology. Dr. Zhang studied at department of biology Wuhan University between 1995 and 1999, and received a BS in biology. In 1999, with a full scholarship, he went to pursue Ph.D. degree at University of Notre Dame, USA. During the doctoral training, he conducted research on the interaction among ribosomal protein L5, the transcription factor TFIIIA and the ribosome 5SrRNA.He was supported by the Reilly Fellowship between 2003 and 2005 and obtained a Ph.D. degree in biochemistry in 2006. He worked as a post-doctor at University of Illinois at Urbana-Champaign, United States from 2006 to 2009. At the time,his main research object was to illustrate the three-dimensional structures and reaction mechanism of antibiotic synthase. In 2008, he solved the structure of a novel carbon-carbon bond cleaving enzyme HEPD. The subsequent structural analysis indicated the HEPD is an oxygenase, which was published in the June 2009 issue of Nature. In 2007, Dr. Zhang obtained the crystal structure of p-aminobenzoate N-oxygenase (AurF) and used the anomalous diffraction to determine the embedded metal as iron, which ended the debate on the metal ions in AurF. The resulting research paper was published by PNAS in May 2008. Dr. Zhang has published 5 SCI papers. IF> 5 2, IF> 10 1. He has funding from the National Natural Science Foundation, the Ministry of Education Fund for the Doctoral research projects, etc. 

	Course Objectives:
"Bioenergy is the advanced class for the graduate students to understand the cutting-edge development in biological energy. Its purpose is to make students aware of the seriousness of the pollution, the impact of energy industry to the eco-system, the declining fossil fuel reserve and possible new energy sources. It is also designed to let students understand the importance of development and utilization of renewable resources. This course may broaden students’ horizon and help them to think independently.

Course Outline:
Chapter 1  The Bioenergy Overview (2 hours)

§1.1  Introduction
§1.2  Bio-energy classification

§1.3  The comparative advantages of the bio-energy

§1.4  Domestic and foreign bio-energy development
§1.5  The strategic significance of the bio-energy

§1.6  Development of bio-energy policy recommendations
Chapter 2  Fuel alcohol (1 hours)

§2.1  Outline

§2.2  Fuel ethanol production process

Chapter  3 Biotechnology and fuel alcohol (2 hours)

§3.1  Biotechnology production of fuel alcohol

Chapter 4  Biomass (2 hours)

§4.1  Preparation of biomass fuel alcohol process

§4.2  Production status and prospects of biotechnology

Chapter 5  Introduction of bio-diesel (1 hours)

§5.1  International bio-diesel development overview

§5.2  Analysis of domestic demand

Chapter 6   Engineered strains for  biodiesel production

Chapter 7  Biodiesel production process and prospects for development (2 hours)

§7.1  Biodiesel production process

§7.2  Biodiesel development prospects

Chapter 8  Hydrogen and main production process (2 hours)

§8.1  Characteristics of hydrogen

§8.2  Hydrogen production process

Chapter 9  Fuel cells and biological hydrogen production (2 hours)

§9.1  Fuel cell

§9.2  Biological Hydrogen Production

§9.3  Biological hydrogen production technology outlook

Chapter 10  Methane (4 hours)

§10.1 Domestic and international biogas development and current situation

§10.2  Methane fermentation

§10.3  The type of methane fermentation process

§10.4  Biogas purification, reserves and use

§10.5  Outlook and Prospects of development of biogas technology
Chapter 11  Bio-oil production (1) (2 hours)

§11.1  Microbial enhanced oil recovery Profile

§11.2  The role of microorganisms in enhanced oil recovery

§11.3  Microbial enhanced oil recovery methods and microbiological exploration

§11.4
Selection of oil-bearing layer for microbial-enhancement drilling. 

Chapter 12  Bio-oil production (2) (2 hours)

§12.1  Microbial system for oil drilling

§12.2  Underground fermentation

§12.3  Status and trends of microbial enhanced oil recovery
Chapter 13  Distribution and processing of oil plants (2 hours)

§13.1  Outline

§13.2  The distribution of oil plants

§13.3  Processing of oil plants

Chapter 14  Oil plant breeding (2 hours)

§14.1  Oil plant breeding

§14.2  Oil plants Outlook

	Textbook： 

Bioenergy 

by Wall, Judy; Harwood, Caroline S.; Demain, Arnold L

	References：

1. Biocatalysis and Bioenergy by C. T. Hou



