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Course Description
This course exposes students to the most recent developments in plant biotechnology especially vegetative propagation, haploid plants, somatic hybridization, somatic cell fusion, in vitro fertilization. Production of disease free and indexed plants as well as gene cloning and transformation.
Learning Objectives

The course is designed to expose second year graduate students to the following fields in plant biotechnology:

1. Introduction and review for plant genetics 

2. Introduction and review for plant tissue culture 

3. Transformation techniques

4. Engineering plants to resist/tolerate various biotic and abiotic stresses

5. Plants as natural bioreactors for high throughput and industry
Intended Learning Outcomes (ILOs):
Successful completion of the course should lead to the following outcomes:

A. Knowledge and Understanding: Student is expected to
A1- Understand the basic controlling levels of a trait in plants (DNA ( mRNA ( protein ( metabolites)
A2- Review of plant tissue culture techniques
A3- Understand the whole spectrum of plant genetic transformation methodologies
A4- Recognize selectable markers, reporter genes for plants
A5- Value the economic applications using transgenic plants
B. Intellectual Analytical and Cognitive Skills: Student is expected to
B1- Practice reading and using literature with critical understanding of plant biotechnology related papers
B2- Go through step by step protocols of molecular techniques analysis and applications
B3- Recognize reasonable solutions for problematic and/or challenging aspects in plant biotechnology
C. Subject- Specific Skills: Students is expected to
C1- Develop GMO awareness
C2- Utilize practical plant transformation ideas
D. Transferable Key Skills: Students is expected to
D1-Draw and illustrate solid data into elastic easy to follow scheme 
D2-Use internet for data mining

D3-Practice data analysis and interpretation

ILOs: Learning and Evaluation Methods
	ILO/s
	Learning Methods
	Evaluation Methods


	A. Knowledge       and Understanding (A1-A5)
	Lectures and Discussions
	Exam, assignments

	B. Intellectual Analytical and Cognitive Skills (B1-B3)
	Lectures, Homework and Assignments
	Exam, assignments

	C. Subject Specific Skills (C1-C2)
	Lectures, Homework
	Exam , assignments

	D.Transferable Key Skills (D1-D3)
	Lectures, Assignments
	Projects, presentation


Course Contents
	Content


	Reference 
	Week
	ILO/s

	1. Plant genomes: organization and expression of genes
	Scott & Fowler (2003)
	1
	A1

	2. Plant tissue culture
	Scott & Fowler (2003)
	2
	A2

	3. Techniques for plant transformation
	Scott & Fowler (2003)
	3,4
	A3

	4. Binary vectors for plant transformation
	Scott & Fowler (2003)
	5
	A4

	5. The genetic manipulation of herbicide resistance
	Scott & Fowler (2003) , Selected articles
	6,7
	A5,B1-B3,C2

	6. The genetic manipulation of pest resistance
	Scott & Fowler (2003) , Selected articles
	8,9
	A5,B1-B3,C2

	7. Plant disease resistance
	Scott & Fowler (2003) , Selected articles
	10
	A5,B1-B3,C2

	8. Reducing the effect of viral disease
	Scott & Fowler (2003) , Selected articles
	11
	A5,B1-B3,C2

	9. Strategies for engineering stress tolerance
	Scott & Fowler (2003) , Selected articles
	12
	A5,B1-B3,C2

	10. The improvement of crop yield and quality
	Scott & Fowler (2003) , Selected articles
	13
	A5,B1-B3,C2

	11. Molecular farming/ ‘pharming’
	Scott & Fowler (2003) , Selected articles
	14
	A5,B1-B3,C2

	12. Future prospects for GM crops
	Scott & Fowler (2003) , Selected articles
	14,15
	A5,B1-B3,C1

	13. Student presentations
	Selected articles
	15,16
	D1-D3


Learning Methodology

1. Lectures:
2 per week (including one midterm exam)
2. Duration:
16 weeks, 48 hours in total
3. Assignments:
to be notified
Evaluation

	Evaluation
	Point %
	Date



	Midterm Exam                     
	30
	

	Project
	10
	

	Assignments
	10
	

	Homework                
	10
	

	Final Exam              
	40
	


Main Reference/s:

· Scott, N.W. and Fowler, M.R. (2003) Plant Biotechnology: The Genetic Manipulation of Plants. Oxford University Press, UK.

· Some selected related and recent papers (last five years).

References:

· Murray, D.R. (1991) Advanced methods in Plant Breeding and Biotechnology. CAB International, Wallingford, UK.

· Dale, J.W., and von Schantz, M. (2002) From Genes to Genomes: Concepts and Applications of DNA Technology. John Wiley and Sons, Ltd., New York, USA.

· Lucotte, G. and Baneyx, F. (1993) Introduction to Molecular Cloning Techniques. VCH Publishers, Inc., New York, USA.

· Wilson, Z.A. (200). Arabidopsis: A Practical Approach. Oxford University Press, UK.

· Griffiths, A.J.F et al (2002) Modern Genetic Analysis: Integrating Genes and Genomes. 2nd Edition.

· [Genebank] <http://www.ncbi.nlm.nih.gov>.

· [The Arabidopsis Information Resources] <http://www.arabidopsis.org>.
· [AgBiotechNet]  <http://www.agbiotechnet.com/about/index.asp>.

· [International Service for the Acquisition of Agri-biotech Applications] <http://www.isaaa.org/home.htm>.

· [CropBiotech Net] <http://www.isaaa.org/kc/>.

Notes: 
· Concerns or complaints should be expressed in the first instance to the module lecturer; if no resolution is forthcoming, then the issue should be brought to the attention of the module coordinator (for multiple sections) who will take the concerns to the module representative meeting. Thereafter, problems are dealt with by the Department Chair and if still unresolved the Dean and then ultimately the Vice President. For final complaints, there will be a committee to review grading the final exam. 

· For more details on University regulations please visit:
 http://www.ju.edu.jo/rules/index.htm
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