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JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE & TECHNOLOGY 
SCHOOL OF BIOLOGICAL AND PHYSICAL SCIENCES
UNIVERSITY EXAMINATION FOR THE DEGREE OF BACHELOR OF EDUCATION SCIENCE WITH IT
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COURSE CODE: 			SBI 3226 / SBT 408 
COURSE TITLE:  			POPULATION GENETICS 
EXAM VENUE:			STREAM: (BED SC/ BSC)
DATE:				EXAM SESSION: 
TIME: 2 HOURS
Instructions:
1. Answer ALL questions in Section A and Any two questions in Section B
1. Candidates are advised not to write on question paper
1. Candidates must hand in their answer booklets to the invigilator while in the examination room 




Section A: Short Answer Questions (30 marks)
1. Describe the components of genetic variation within a population. 			(3 marks)
2. Distinguish between allelic and genotypic frequencies. 					(3 marks)
3. Give the formulae for calculating allelic frequencies in a locus that has 3 alleles.		(3 marks)
4. Outline the implications of the Hardy-Weinberg law. 					(3 marks)
5. Illustrate how genotypic frequencies will change in response to changes in allelic frequencies at a genetic locus with two segregating alleles. 							(3 marks)
6. Describe how forward mutation would affect allelic frequencies in a population after 20 generations.  												(3 marks)
7. Describe the Wahlund effect on the heterozygote frequency in a population. 		(3 marks)
8. Describe the similarity in genetic structure of populations arising from bottlenecks and founder effects. 												(3 marks) 
9. State the two alternative definitions of ecological genetics. 				(3 marks)
10. Explain the effect of inbreeding on genotypic frequencies. 				(3 marks)
Section B: Essay Questions (40 marks)
11. 
a. Describe the effect of migration on allelic frequencies. 				(10 marks)
b. A population of water snakes is found on an island in Lake Victoria. Some of the snakes are banded and some are unbanded. Banding is caused by an autosomal allele that is recessive to an allele for no bands. The frequency of banded snakes on the island is 0.4, whereas the frequency of banded snakes on the mainland is 0.81. A large number of snakes migrate from the mainland to the island and after the migration 20% of the island population consists of snakes that came from the mainland. Assuming that both the mainland population and the island population are in Hardy-Weinberg equilibrium for the alleles that affect banding:
i. What is the frequency of the allele for bands on the island and on the mainland before migration? 
(5 marks)
ii. What will be the frequency of the banded allele on the island after the migration event? 												(5 marks)
12. Discuss the effects of natural selection and random genetic drift on a population’s allelic and genotypic frequencies. 									(20 marks)
13. Using the example of resistance to β-Lactam antibiotics, discuss the concept of ecological genetics. 												(20 marks)
14. The following dataset presents the ABO phenotypes from a population sample of one hundred persons: 
	Blood Type
	Phenotypic frequency

	A
	7

	B
	72

	AB
	12

	O
	9


a. Determine the frequencies of the three alleles 					(12 marks).
b. Determine the frequencies of individuals that are: 
i. homozygous for the IA allele 							(2 marks)
ii. homozygous for IB allele 							(2 marks)
iii. heterozygous IAi 								(2 marks)
iv. heterozygous IBi 								(2 marks)
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COURSE OUTLINE
SBT 408 / SBI 3226: POPULATION GENETICS
1. Lecturer’s name: Mr. Alfred Ochieng’
2. Phone Number: 0714 172292
3. Email: aochieng@bondo-unia.c.ke
4. Class hours: As per the time table
5. Course objectives: By the end of this course the student should:
a) Have a good knowledge and understanding of the following concepts: genetic structure of populations, the Hardy Weinberg principle, non-random mating, genetic variation, fundamentals of ecological and quantitative genetics.
b) Be able to apply the concepts in problem solving
6) Teaching Schedule
	Week
	Topic

	1
	Review of Mendelian Genetics
Overview of population genetics

	2
	Populations and gene pools; describing gene pools based on genotypic and allelic frequencies.
Hardy-Weinberg Law: Statement, assumptions proof and Implications.
Refs: Pierce, Tamarin

	3-4
	Hardy-Weinberg Equilibrium: Testing for Hardy-Weinberg proportions – MN blood types, PKU; Estimating allelic frequencies with the Hardy-Weinberg Law. Extensions of the Hardy Weinberg Equilibrium: multiple alleles, multiple loci.
Refs: Pierce, Tamarin

	5-6
	Factors affecting allelic frequencies: Mutations, gene flow and migrations, natural selection; random genetic drift.
Refs: Pierce, Tamarin
CAT 1

	7
	Non-random mating: Outcrossing, Inbreeding: gene fixation in natural populations, coefficient of inbreeding.
Refs: Pierce, Tamarin

	8
	Genetic Variation: genes and genomes, gene mutations, recombination and variations, alterations of the karyotype, sources of phenotypic variation, principles of genetic variation in populations, variation in natural populations, variation among populations.
Ref: Futuyma

	9-10
	Introduction to ecological genetics: Adaptations, invasive species, antibiotic & pesticide resistance
Ref: Merrel

	10-11
	Introduction to quantitative genetics: quantitative characters – types, polygenic inheritance, examples (kernel colour in wheat, beans), quantitative inheritance in humans. Heritability, response to selection in humans
Refs: Pierce, Tamarin
CAT 2:



6. Teaching Strategies: Lectures, Tutorials, Assignments, Practicals
7. Mode of Evaluation: 
	Mode of evaluation
	Time
	Marks 

	C.A.Ts
	Week 6 and 12
	20

	Practicals
	Throughout the semester
	10

	End –of –semester exams
	Week 13-14
	70

	Total
	
	100
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