
2019 IEV Summer program course planning  

填寫說明： 

1. 2019環工所暑期學分班計畫。  

2. Class time shall arrange during Monday to Wednesday and only choose one of the timesheet。 

3. 課程簡介、學習方針、課程要求/先修課程、評分方式說明。 

Course Name    Life Sciences (Biology) for Engineers 

Instructor  Michael DuBow College College of Engineering 

email michael.dubow@u-psud.fr  ext.  55112 

Class Date 2019/07/29-2019/08/7   total __2__ weeks 

Class time Monday Tuesday Wednesday 

Am 9:00-12:00  XXX   XXX  XXX 

Pm13:30-16:30    

Credit XX One credit □ Two credits 

Teaching 

methods 
□Lecture(Chinese) □practice-based learning (Chinese) XX Lecture (English) XX 

practice-based learning (English) 
Number of 

students 
Minimum___12___  students 
Maximum _30__students 

Course 

Introduction 

Learning Objective : To provide an introduction to the basic principles of evolution 

and biodiversity of life on Earth, cell biology, populations and ecosystems, health 

and risks, paying particular attention to microbiology, biotechnology, engineering 

implications and their present plus future applications in areas such as the 

environment, food/agriculture and health. After successful completion of the course, 

the students should be able to grasp fundamental life science concepts, and feel 

comfortable with their applications/links with engineers and engineering processes in 

a true inter- and multi-disciplinary manner. 

Study strategy 

Course outline and content - Topics to be covered include, but are not limited to: 

1. Evolution (the origin of life, natural selection) and the Central Dogma of 

information storage and expression; DNA synthesis, replication, translation, 

transcription, genetics and molecular biology. 

2. The components of life : polysaccharides, lipids, amino acids and proteins, enzymes 

and their   

Applications (often by particular case studies): Enzymes from extremophiles, food 

process aids, biofuels, food supplements, biotechnology (transgenic and cloned 

organisms, safety issues), biosensors. 

3. Biodiversity: Différent cell types (Prokaryotes, Eucaryotes), microbes (Archae, 

bacteria, fungi, viruses, biofilms), Cell organization and structure/function 

relationships, and their Applications: Recombinant DNA, DNA sequencing, novel 

catalysts and biomolecules.  

4. Bio-Energetics and their Applications: Industrial and  food/agriculture, anaerobic 

fermentation, bioethanol production, bioremediation, microbial fuel cells, methane 

generation and clean energy. 

5. Ecology and ecosystems - Fundamental and Applied: Biology of the atmosphere and the 

built environment, public health (micro)biology, decontamination, water treatment 

(potable and waste water). 

BONUS: Current Hot Topics in Applied Biology and Engineering, including 3-D 

Bioprinting, Synthetic Biology and Fablabs/DIYBio, Imaging in biology and medicine,  

Biological machines and bio-inspired nanotechnology, Instrumentation in the life 

sciences, The Holobiont concept. 



Course 

requirement/ 
Prerequisite 

Course 

 

There are no prerequisites per se, but students should be motivated to widen their 
horizons and be curious to learn about the implications of life sciences in engineering 

as well as how living organisms are beginning to be engineered! 

Evaluation 

methods 
 A couple of small quizzes, plus a written essay on an engineering topic pertinent to 

this course. 

 

 


