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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 currents trends in population biology (a combination of population genetics and demographic interactions within, among and between populations). Other aspects to be covered include: review of population genetics principles, dynamics of genes in populations: gene structure genetic codes and mutations and evolution. Origin of variations in populations (mutations, selection random genetic drift, geneflow, mating types etc). DNA polymorphisms in populations. Analytical approaches for polymorphisms: hierarchical population structure, reduction in heterozygosity.- Wright's statistics, gene and genotype diversities. Selective neutrality and marker tools for studying populations; Introduction to phylogenetics. 

2. COURSE OBJECTIVES

General objective / aim

To equip graduate students with knowledge and skills for using population biology to design and conduct research in molecular genetics and related fields of study. 
Specific objectives

1. To expose students to new advances in population and evolutionary  biology.

2. To equip graduate students with knowledge and skills for conducting research in population genetics and its applications in biology and agriculture in general. 

3. RECOMMENDED REFERENCES FOR READING

1. Baxevanis, A.D and Ouellette, B.F.F. eds. 2001. Bioinformatics: A practical guide to analysis of genes and proteins 2nd edition. John Wiley and Sons UK.

2. Balding, D.J., Bishop, M. and Canning, C eds. 2003. Handbook of Statistical Genetics 2nd Edition. John Wiley and Sons UK. 

3. Futuyama, D.J. Evolutionary Biology. 1998. 3rd  Edition. Sinauer, Massachusetts USA

4. Hartl, D.L. and Clark 1997. Principles of Population genetics 3rd  Edition. Sinauer, Massachusetts USA .

5. Wei-Hsiung, L. 1997. Molecular Evolution 3rd  Edition. Sinauer, Massachusetts USA. 

6. 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 
	Review of molecular evolution in terms of nucleic acids; amino acids; proteins 
	Interactive Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk 

	2. Gene structure, genetic codes and mutation 
	· Review of gene structure and role of substitution in generation of variation

	Interactive and regular lecture (3 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics



	3  Evolutionary processes in populations
	· Review of genetic variation in natural populations; Hardy Weinburg equilibrium
	Interactive and regular lecture (4 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics



	4.  Neo Darwinian and Neutral theories of evolution
	Biogeography of organism species


	Lecture (4 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course Books Evolutionary Biology



	5. DNA polymorphisms in populations
	Gene genealogies; Polymorphisms and heterozygosity


	Lecture (4 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course Books Course Books Molecular evolution, Principles of population genetics  

	6. Measures of polymorphisms (neutral and selective markers);
	Models of studying evolutionary changes at sequence level

Extra reading: Gene trees, gene genealogies and their relatedness

· 
	Lecture (2 hrs)


	LCD Projector and 

Screen,

BB/Chalk

Course Books Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics



	7. Origin of genetic variation in populations
	Sources of changes in allele frequencies; Mutations; Genetic drift, population size; Recombination and linkage

. 
	Lecture (3 hrs)

Extra reading and take home assignment


	LCD Projector and Screen,

BB/Chalk

Course Books Bioinformatics: Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics



	8.  Speciation

	· Geneflow; Mating types; Selection and Adaptation
Extra reading: The speciation process in natural and agroecologies
· 
	Lecture (3 hrs)
	LCD Projector and 

Screen,

BB/Chalk

Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics



	9. Population genetics: analytical methods and tools

	Definition (Population genetics and biogeography;

Organization of genetic variation in populations

Seminar: Group seminars given by students on basis of journal article reviews 
Final exam: set along with University exams

	Lecture (3 hrs)

Extra reading and take home assignment


	LCD Projector and 

Screen,

BB/Chalk

Course Books Principles of population genetics and Hand book of Statistical genetics



	10. Review of key concepts in population structure
	Wrights, F statistics, reduction in heterozygosity, Wahlund principle and evolutionary forces (selection, random genetic drift, gene flow, recombination/linkage, mating types
	Lecture (3 hrs)
	Course Books Principles of population genetics and Hand book of Statistical genetics



	11.Population structure: analytical considerations
	Hierarchical population structure, Analysis of molecular variation, exact tests, gene diversity etc

Practical: Computer exercise using Arlequine to analyze population genetic data
	Lecture (3 hrs)
	Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics

	12. Molecular tools for analysis of variation (neural versus selective markers)
	Evolutionary forces and statistical considerations in experimental design 

Practical: Computer exercise using Arlequine to analyze population genetic data.
	Lecture (3 hrs)
	

	13. Phylogenetics: Basic concepts in molecular phylogenetics
	Methods: character based versus distance based methods

Practical: Computer exercise using a Neighbor joining and maximum parsimony
	Lecture (3 hrs)
	Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics

	14. Networks: Quartets of species (Split decomposition and related methods
	Testing models trees and clocks

Practical: Computer exercise using a Neighbor joining and maximum parsimony
	Lecture (3 hrs)
	Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics

	15. Design of studies: considerations
	Planning experiments to detect genetic variation in populations
	Lecture (3 hrs)
	Course Books Molecular evolution, Principles of population genetics and Hand book of Statistical genetics. 


5. SUMMARY OF TIME NEEDED

Interactive lectures and seminars covering theory 

30hrs

Tutorials, particles and seminars



30

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, practicals)

20% 

· Take home assignment 

· Practical reports cumulatively add up to 20 marks 

Final examination





60%

END
