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1. COURSE STRUCTURE 

The course is a 3 credit units (2 contact hours per week for 15 weeks of study- 3 CU i.e. 45 Contact Hours per semester) and 30 hours of practicals for 15 weeks of study (15 weeks (45 hours) i.e. 30 LH, 30 PH). All lectures will take place at the School of Agricultural Sciences. All tutorials sessions will take place in the appropriately either at the molecular and tissue culture laboratories or at research centres such as the National Biotechnology Centre as necessary. 

COURSE DESCRIPTION

The course will expose students to advances in molecular plant pathology. Aspects to be covered include: Review of parasitism, physiology and genetics of host pathogen interactions, signal perception and transduction in plant defence responses; hypersensitive reactions; role of kinase like complexes, salicylic acid, ethylene, jasmonic acid and nitric oxide mediated systems. Virulence and avirulence of bacteria and fungi; Case studies: plant nematode interactions, plant growth promoting rhizobactera, plant virus interactions, mycorrhiza, Structure and function of plant resistance genes. New frontiers in plant microbe interactions: model systems and functional genomics, forward and reverse genetics and the molecular diagnostic 

2. COURSE OBJECTIVES

General objective / aim

The general aim of this course is to equip students with knowledge and skills in new and emergent areas of molecular plant pathology and disease management.  

Specific objectives

1. To expose students to new advances in plant pathology that build on molecular biology and biotechnology.

2. To equip graduate students with knowledge and skills for conducting research and developing disease management options using molecular biology. 

3. RECOMMENDED REFERENCES FOR READING

1. Agrios, G.N. 1997. Plant Pathology. 4 Edition. Academic Press, New York.

2. Vidhyasekaran, P. Fungal Pathogenesis in Plants and Crops: Molecular Biology and Host Defence. Mercle Dekker Inc, New York.

3. Molecular Plant Pathology: Annual Reviews. Volume 4. Edited by Dickinson, M. and Beynon, J. Sheffield Academic Press USA: CRC Press UK. 

4. European Bioinformatics Institute: www.ebi.ac.uk ( various online learning resources). The National Center for Biotechnology Information (NCBI) (www.ncbi.nml.nih.gov) will be used for biomedical and genomic information on line resources. 

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

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION / Time allocated
	TOOLS / EQUIPMENT NEEDED

	1. Introduction 
	· Plant diseases and food security in Africa

· Major groupings of pathogens;

· Development of Molecular plant Pathology 


	Interactive Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk 

	2. Parasitism and disease development 
	· Characteristics of Biotrophs, necrotrophs and hemi-biotrophs 

· Take Home: Comparison of pathogenesis patterns between biotrophs and necrotroph.


	Interactive and regular lecture (3 hrs)


	LCD Projector and 

Screen,

BB/Chalk



	3  Pathogenesis (based on necrotroph models) 
	· Molecular events during recognition, invasion

· Take Home: Comparison of pathogenesis patterns between biotrophs and necrotroph

· 
	Interactive and regular lecture (3 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Fungal Pathogenesis in Plants and Crops: Molecular Biology and Host Defence

	4.  Host pathogen interactions (i)
	Gene for gene interactions and Determinants of virulence in bacteria


	Lecture (3 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course book: Fungal Pathogenesis in Plants and Crops: Molecular Biology and Host Defence 

	5. Host pathogen interactions (ii)
	Viral infection process
	Lecture (3 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS etc 

 

	6. Host pathogen interactions (iii)
	· Mechanisms of resistance; Hypersensitive reaction

· Practical: Computer exercise on isolation of putative resistance genes when putative sequences are available.
	Lecture (3 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course book Molecular Plant Pathology 

	7. Host pathogen interactions (iv)
	Priming using BABA and the role of ABA; Concepts of Innate immunity

Extra reading: Role of flagelin in host pathogen recognition and pathogenesis
Practical: Computer exercise on isolation of putative resistance genes when putative sequences are available. 
	Lecture (3 hrs)

Extra reading and take home assignment


	LCD Projector and Screen,

BB/Chalk

Journal articles, and course book Molecular Plant Pathology  



	8. Beneficial plant-microbe interaction (i)
	Molecular events during biological nitrogen fixation; Micorrhiza

· 
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles, Nature Biotechnology, Science and PANAS Proteomics etc 



	9. Beneficial plant-microbe interaction (ii)

	Plant growth promoting rhizobacteria 


	Lecture (3 hrs)

Extra reading and take home assignment


	LCD Projector and 

Screen,

BB/Chalk

Journal articles: 

	10. Plant defence signal transduction
	· Signal cascading for gene for gene relationships 

· Role of salicylic acid, ethylene, jasmonic acid and nitric oxide mediated systems
	Lecture (3 hrs)

Extra reading and take home assignment


	LCD Projector and 

Screen,

BB/Chalk

Journal articles and Molecular Plant Pathology 

	11 Molecular responses induced by abiotic stress
	· Drought and salinity
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles and Molecular Plant Pathology 

	12: Defence genes
	· Structure and functions of plant defence genes; evolution and structure
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles and Molecular Plant Pathology 

	13 Studies of defence gene expression
	· Gene function and expression profiling RNA blots and micro array
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles and Molecular Plant Pathology 

	14 Advances in Plant pathology
	· Genome wide approaches; Proteomics, metabolomics, functional genomics
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles and Molecular Plant Pathology 

	15 Model Plants 
	· Model plants: Arabidopsis thaliana, Tobacco
Seminar: Group seminars given by students on basis of journal article reviews 
Final exam: set along with University exams
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Journal articles and Molecular Plant Pathology 


5. SUMMARY OF TIME NEEDED

Interactive lectures and seminars covering theory 

30 hrs

Tutorials, practicles and seminars



30 hrs

6. OVERALL COURSE EVALUATION

Continuous Assessment Test




20% 

· At least 2 tests ( first after lecture 10 and second after lecture 15)

· Marked  out of 20 each

Continuous Assessment (Assignments, practical, Field work)

20% 

· Take home assignment (After week 5 ) 

· Practical reports cumulatively add up to 20 marks 

Final examination






60%

END

