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I. Course description:
1. Credit points: 3 ECTS
2. Time commitment: 
	Items
	Lecture
	Tutorial/
Exercise
	Practice/
Assignment
	Lab-work
	Total

	No. of hours
	18
	9
	
	3
	30


3. Prerequisites: Basic of biochemistry,  severals nature active compounds 
4. Recommended background knowledge:  Basic knowledge about some secondary metabolites : terpens, fatty acids, alkaloids, flavonoids   
5. Subject description:
- This course will describe the specific fields of PME (molecular pharming, bioenergy, biopolymer ..) and  basis of the metabolic pathway of the main classes of secondary metabolites in plants : terpenes, alkaloids, flavonoids and will describe their roles and their pharmacological uses  
- The different engineering strategies using genes encoding enzymes or regulatory genes will be presented and exemplified. 
- The main systems used for the production of valuable secondary metabolites will be described: bioconversions, cell suspensions, hairy root cultures…Some examples of industrial processes will be presented, from the plant to the final commercialized product. 
- Practical classes will present the main techniques used to analyze and identify plant secondary metabolites and their bioactive properties.
6. Objectives & Outcome : 
After completing this course, students will have: 
- Knowledge of the biosynthesis pathway of the main plant secondary metabolites 
- Initiation to methods of analysis and identification of plant secondary metabolites, perform the bioassay
- Concepts and strategies for molecular plant secondary metabolite engineering
7. Assessment/ Evaluation
	Component
	Attendance
	Exercises
	Report
	Practical
	Midterm
	Final

	Percentage %
	10
	
	
	
	20
	70


8. Prescribed Textbook(s)

II. Course content & schedule:
1	Introduction on plant metabolic engineering (PME)
- Plan of course and different topics on PME
2	2.1 Principles of PME
  a) Biosynthesis metabolic pathway
  b) Mechanisms of gene expression regulation
2.2. Genetic transformation
a) Principles of genetic transformation (gene isolation, vector construction, transformation, analysis of GMCs, ) 
b) RNA interference technology …
2.3. Tissue culture for ME
(Bioconversion, hairy root culture, cell suspension cultulture
3	Specific fields of PME (1)
- Molecular (Protein) farming 
- Biopolymer
- Bioenergy from plan
4	
4.1. Biosynthesis pathway of some secondary metabolites in plant
- Terpenoids
- Alkaloids
- Flavonoids

4.2. Case study
a) Strategy for the production of some  terpenoids: Carotenoid (Golden Rice), Gossypol and Menthol
b) Using the transcription factors for metabolic engineering (anthocyanins)
c) Engineered strategies on manipulating of plant oil composition
5	
5.1 Methods for identification and analyse plant secondary metabolites and bioactive properties 
5.2 Visite the hairy root laboratory + bioassay laboratory 
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