CRS 4202/CRS 2210 PLANT BIOTECHNOLOGY

2. INSTRUCTOR(s):
1) Dr. Settumba Mukasa (BSc Agric, MUK, Uganda; MSc, UQ, Australia; PhD Molecular Virology, SLU, Sweden) (Senior Lecturer).

2) Dr. Patrick Okori (BSc Agric, MUK, Uganda; MSc, Crop Science, MAK; PhD Plant Breed. & Genetics, SLU, Sweden) (Senior Lecturer).

3. COURSE TYPE:
CORE FOR: B.Sc. Agriculture IV; BSc Hort II




PREREQUISITES: CRS 2103 Introduction to Genetics

4. COURSE STRUCTURE 

The course is a 3 credit units (2 contact hours per week for 15 weeks of study- 3 CU and 30 hours of practicals for 15 weeks of study (45 hours), i.e. 30 LH, 30 PH. 

5. COURSE DESCRIPTION:
Students undertaking this course will be introduced to concepts and applications of modern plant biotechnology in agriculture. Areas to be covered include: Introduction to plant biotechnology; Tissue culture media and preparation; Sterilisation techniques; In vitro micropropagation; Application of tissue culture to plant breeding; Introduction to molecular biology; Genome organization, structure and function; Basic molecular techniques; PCR based techniques; Genetic markers; Applications of molecular; Gene Cloning; Gene transfer in plants; Transgenics in crop improvement; and Impact of recombinant DNA technology.

6. COURSE OBJECTIVES:
General objective:
The general aim of this course is to equip students with knowledge and skills to use biotechnology in crops resources research, improvement and development. 

Specific objectives

1. To equip students with knowledge on basic tools and principles of plant biotechnology for crops resources research and development 

2. To introduce students to practical applications of plant biotechnology in agriculture. 

7. RECOMMENDED REFERENCES FOR READING

· Bhojwani, S.S. and Razdan, M.K. Plant Tissue Culture: Theory and Practice. Elservier publication.

· Biochemistry and Molecular Biology of Plants. Buchanan, B.B. and Gruissem, R.L. Jones. Newman Library Reserve.

· Chawla, H.S. Introduction to Plant Biotechnology. 2nd Edn. Science Publishers, Inc., Enfield, NH, USA.

· Dashek, W.V. Eds. Methods in Plant Biochemistry and Molecular Biology. CRC Press Boca Raton, NewYork, USA.

· European Bioinformatics Institute: www.ebi.ac.uk (various online learning resources).

· Hall, R.D. Plant Cell Culture Protocols. CPRO-DLO Wageningen, The Netherlands.

8. COURSE CONTENT, METHODS OF INSTRUCTION, AND TOOLS REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS NEEDED

	1. Introduction to plant biotechnology 
	· What is biotechnology

· History of plant biotechnology

· Tissue culture and totipotency

· Laboratory organisation and biosafety

· Study Tour: MAK TC Lab 
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	2. Tissue culture media and preparation
	· Media composition

· Basic facilities and equipment

· Media preparation

· Practical: Media preparation
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

Transport 50 seater

	3. Sterilisation techniques
	· Steam and dry heat sterilisation

· Filter sterilisation

· Ultraviolet light

· Chemical sterilization
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	4. In vitro Micropropagation
	· Meristem, shoot tip, and bud culture

· Organogenesis and embryogenesis

· Advantages of micropropagation

· Practical: Callus induction and shoot tip culture
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	5. Application of tissue culture to plant breeding
	· In vitro production of haploids

· Protoplast isolation and fusion

· Somaclonal variation

· Germplasm storage

· ECS and transformation
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	6. Introduction to molecular biology
	· Genetic material and the cell

· Review of the Ultra structure of cell

· Review of advances in genetics 

· Assignment: Advances in biotech
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	7. Genome organization, structure and function
	· Structure of the DNA and RNA

· Central dogma and its implications

· Structure of the gene and its functions

· DNA, RNA, transcription, translation
	Interactive lecture (3 hrs)


	LCD Projector,

BB/Chalk 

	8. Basic molecular techniques 
	· Molecular biology enzymes

· Restriction enzyme based techniques

· Nucleic acid and protein blotting

· Practical 1: DNA and RNA extraction, and electrophoresis
	Lectures (1 hr)

Laboratory practical (4 hrs) 
	BB/Chalk.

Reagents & a well equipped mol. lab 

	9. PCR based techniques
	· Polymerase chain reaction: Introduction and procedure

· PCR formats and their applications

· DNA sequencing

· Practical 2: Analytical techniques
	Lecture (1 hrs)

4 hrs on lab analytical techniques
	LCD Projector,

Course books, 

Biotech lab

	10. Genetic markers
	· Definition

· Morphological markers

· Biochemical markers

· Molecular markers

· Advantages of molecular markers
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	11. Applications of molecular
	· RFLP maps and their uses

· Targeted PCR and sequencing

· Fingerprinting

· Marker assisted selection

· Practical: RAPD analysis
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	LCD Projector,

BB/Chalk 

	12. Gene Cloning
	· Cloning vectors

· cDNA and DNA libraries; 

· Approaches for gene isolation 

· Analysis of cloned genes

· Practical: Genomic library construction using commercial vectors 
	Lecture (1 hr)

4 hrs on analytical techniques in lab.
	BB/Chalk

Course books, Online open learning resources

	13. Gene transfer in plants
	· Transient and stable gene transfer

· Gene transfer methods

· Agrobacterium mediated gene transfer

· Practical: Study visit to National Biotechnology Center 
	Interactive Lecture (2 hrs)

Practical (2 hrs)
	BB/Chalk

Biotech lab, lab supplies and reagents

	14. Transgenics in crop improvement
	· Insect resistance

· Virus and disease resistance

· Resistance to abiotic stresses

· Herbicide resistance

· Transgenic for quality
	Interactive lecture (3 hrs)


	BB/Chalk

Course books. 



	15. Impact of recombinant DNA technology
	· Commercial transgenic crops

· Ethical issues and impact on environment

· Intellectual property rights

· Seminar: Biosafety and Biopolicy.
	Interactive Lecture 

Seminar (2 hrs)


	LCD Projector,

Online open learning resources.

	16-17 


	· Revision Time

· Final Examination
	
	


9. SUMMARY OF TIME NEEDED

Interactive lectures and seminars covering theory 



30 hrs

Lab based practical

 




22 hrs

Field visits 







08 hrs

10. OVERALL COURSE EVALUATION

Continuous Assessment Test 
(2 tests; at week 10 and week 15)

20% 

Continuous Assessment (Assignments, practical, Field work)


20% 

Final examination







60%

