CRS 7105 PLANT CELL AND TISSUE CULTURE

2. INSTRUCTOR(s):
Dr. S. B. Mukasa (BSc Agric, MUK, Uganda; MSc, UQ, Australia; PhD, SLU, Sweden) (Senior Lecturer).

3. COURSE TYPE:
CORE FOR: MSc Crop Science; MSc Plant Breeding & Seed Systems




PREREQUISITES: None

4. COURSE STRUCTURE

3 Credit units: 30 lecture hours (2 contact hour per week for 15 study weeks) and 30 practical/tutorial hours (equivalent to 1 contact hour per week for 15 study weeks)

5. COURSE DESCRIPTION:

Then students will learn the factors affecting regeneration and application of tissue culture. The key topics to be covered under this course include: Laboratory organization and management practices; Tissue culture media and its preparation; Callus and cell culture; In vitro micropropagation; Organogenesis and somatic embryogenesis; Somaclonal variation; Applications to plant breeding; Status of the tissue culture industry in the country; Plant growth hormones and their physiological effects; Production of virus-free plants; Plant tissue culture and genetic transformation; and Tissue culture technology transfer and seed systems. This course puts emphasis on investigation into the fundamentals of cell and tissue culture in plant systems and their applications in research and crop improvement.

6. COURSE OBJECTIVES:

General objective
· By end of this course the student should be have a better understanding of in vitro and plant physiological factors and be able to explain how they influence applications of plant tissue culture in clonal propagation, breeding and plant genetic manipulation.

Specific objectives

· To equip students with techniques to design and plan tissue culture experiments

· To acquaint students with the principles, technical requirement, scientific and commercial applications of plant tissue and cell culture. 

· To expose students to supporting methodologies of plant cell and tissue culture, techniques, and applications of cell and tissue culture to plant improvement. 

· To motivate students to set goals towards higher level positions, such as lab manager and key scientist in plant biotechnological research institutes and industries.

7. RECOMMENDED REFERENCES FOR READING

· Essential Genetics. Eds. Hartl, D.L. and Jones, B. 2007. Paperback. ISBN: 780763735272. Publisher, Jones & Bartlett Pub. 

· Introduction to Plant Tissue Culture. 2 Edn. M. K. Razdan. ISBN 1-57808-237-4; 2003; 388 pages

· Biochemistry and Molecular Biology of Plants. Eds. B. Buchanan, W. Gruissem, R.L. Jones. 2004. American Society of Plant Biologists, MD 20855-2768 USA.

· Robert N. Trigiano and Dennis J. Gray. 2000. Plant Tissue Culture Concepts and Laboratory Exercises. 2nd edit., CRC Press LLC, 454 pp.

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

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS/ NEEDED

	1. Introduction


	· Definition

· History of plant tissue culture

· Tutorial 1: Video clips on applications of tissue culture
	Interactive lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk,

Computer with audio system.

	2. Laboratory organization and management practices
	· Tissue culture lab organization

· Basic equipment and techniques

· Operating procedures

· Tutorial 2: Aseptic techniques and manipulations a
	Lecture (2 hrs).

Tour of Mak tissue culture lab and tutorial (2 hrs)
	LCD Projector,

BB/Chalk.

Plant tissue culture lab

	3. Tissue culture media
	· Media components 

· Media formulations and experimentation

· Aseptic manipulation

· Practical 1: Media preparation
	Lecture (2 hrs)

Laboratory practical (2 hrs)
	BB/Chalk.

Tissue culture lab

	4. Callus and cell culture 


	· Cellular totipotency

· Callus induction and culture 

· Cell suspension culture and population dynamics

· Practical 2: Initiation of callus 
	Lecture (2 hr)

Mak TC Laboratory practical (2 hrs)
	BB/Chalk,

Tissue culture lab.

Transport (80 seater).

	5. Micropropagation
	· Source and types of explants

· Micropropagation stages 

· Continuous assessment
· Practical 3: In vitro propagation: A case of banana
	Lecture (2 hrs)

Laboratory practical (2 hrs)
	LCD Projector,

BB/Chalk.

Tissue culture lab

	6. Organogenesis and somatic embryogenesis
	· Organogenesis process 

· Somatic embryogenesis

· Developmental stages of embryogenesis 

· Tutorial: Synthetic seed technology
	Lecture (2 hrs)

Tutorial (2 hrs)
	LCD Projector,

BB/Chalk

	7. Somaclonal variation 


	· Genetic variation 

· Epigenetic variation 

· Applications 

· Tutorial 3: Phenotypic vs molecular detection of somaclonal variation
	Lecture (2 hrs)

Tutorial (2 hrs)
	LCD Projector,

BB/Chalk.

	8. Applications to plant breeding 
	· Ploidy manipulations: haploid and triploid production

· In vitro pollination/ fertilization

· Embryo rescue

· Journal club: Review of scientific paper – cell and tissue 
	Lecture (2 hrs)

Tutorial (2 hrs)
	BB/Chalk,

Microscopes and accessories

	9. Applications to plant breeding 
	· Protoplast culture, somatic hybridisation and cybridisation

· Germplasm preservation: importance and methods

· Assignment 3: Industrial applications and secondary metabolite production
	Lecture (2 hrs)

Practical - laboratory (2 hrs)
	BB/Chalk,

Microscopes and accessories

	10. Status of the tissue culture industry in the country
	· Tissue culture research in Uganda

· Case studies: Seed systems based TC derived material
· Study visit: Visit to private lab
	Lecture (2 hrs)

Practical - laboratory (2 hrs)
	BB/Chalk.

Handouts,

Lab materials.

	11. Plant Growth Hormones and their Physiological Effects 
	· Biosynthesis of hormones

· Auxins; Cytokinins

· Practical 4: Culture transfer and sub-culturing

· Continuous assessment II 
	Lecture (2 hrs)

Tutorial/exercises (2 hrs)
	LCD Projector,

BB/Chalk.

	12. Plant Growth Hormones and their Physiological Effects
	· Gibberellins

· Abscisic acid; Ethylene

· Discussion: Physiology of nutrient acquisition
	Lecture (2 hrs)

Tutorial (2 hrs)
	LCD Projector,

BB/Chalk

	13. Production of virus-free plants 


	· Production of virus-free plants

· Disease indexing

· Tutorial 4: Low cost options in tissue culture e.g. bioreactors
· Study visit: Visit to private lab
	Lecture (2 hrs)

Tutorial (2 hr)
	LCD Projector,

BB/Chalk.

Transport (80 seater)

	14. Plant Tissue Culture and Genetic Transformation 
	· Genetic transformation 

· Agrobacterium-mediated transformation 

· Discussion: Bioethics and TC
	Interactive lecture (2 hr)

Tutorial (2 hr)
	LCD Projector,

BB/Chalk

	15. Tissue Culture Technology Transfer and Seed Systems
	· Post-flask mgt of TC plantlets

· Priming tissue culture plantlets

· Discussion: Quality assurance in plant tissue culture products
	Interactive lecture (2 hrs)

Tutorial (2 hr)
	LCD Projector,

BB/Chalk

	16-17 


	· Revision Time

· Final Examination
	
	


9. SUMMARY OF TIME NEEDED

Lectures










30 hrs

Tutorials (and assignments)







15 hrs

Practicals









15 hrs

10. COURSE ASSESSMENT:

	Tests and quizzes:
	3 tests/quizzes arising from tutorials and assignments during week 5 and 10 of the semester
	20%

	Practicals:
	Students will write 2 practical reports
	20%

	University Examination:
	Final examination during week 16-17 of the semester
	60%


END

