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UNIVERSITY OF SWAZILAND

MAIN EXAMINATION PAPER 2007

TITLE OF PAPER:

COURSE CODE:

TIME ALLOWED:

INSTRUCTIONS:

ey
o

GENETICS

B303

THREE HOURS

ANSWER ANY FOUR QUESTIONS

EACH QUESTION CARRIES TWENTY FIVE (25)
MARKS

ILLUSTRATE YOUR ANSWERS WITH LARGE
AND CLEARLY LABELLED DIAGRAMS WHERE
APPROPRIATE

ALL WORKING MUST BE CLEARLY SHOWN

SPECIAL REQUIREMENTS:

a)
b)

CALCULATORS (CANDIDATES MAY BRING
THEM)

STATISTICAL TABLES (SEE ATTACHMENT
BACK PAGE)

THIS PAPER IS NOT TO BE OPENED UNTIL PERMISSION HAS

BEEN GRANTED BY THE INVIGILATORS



:s1oqumu Surmo[[oJ a3 ul s}y a1ayds yim adKiousyd mau e pamoys 2 9y}
nq synay padeys-ysip pey !,] 9y, “syunyy Suo| Suiaey urens Surpasig-amd e ym
passold sem s)nay padeys-ystp paonpold 1eyy ysenbs Jo urens Jurpasig-omd v

(e

¢ NOILLSANO

[saeN S TV.LOL

[sqaep $]  -sso1o sty Jo Auadoid o) Suoure payoadxs oq ueo suorodold
yeym ut pue sadKjousyd jeym moys ‘9o10Uo moL Jo S[oquIAS paje)s A[Ted[d
8uis) ‘1e00 umolIq pue sres Jurdoo1p ‘Burfren JUSIS 10J SAISS293I snoFAzouroy
9[dLn ST OYyMm [enNPIAIPUI U 0} PISSOID 1S9 ST J0[0D 180D yIr[q 10J dua3

IS B SE [[9M SB Souo3 om] o 10 sno34zo19)9y 9[dIn ST oym [enpIAIpUl UY
[syaeAl 9] *SSOI0 SIY} JO SUOTIRIAUST T
pue 1] oy} ur pajoadxa aq ueo suorpodold jeym ur pue ‘sadfjousyd jeym moys
[snaep 7] "o[ewl Sy} pue
[o31q 2} Jo sad£Kjousld oy 93e)s ‘90100 oA Jo S[oquIAS pajels A[1es[d 3uis()

*1,{ ue sonpoid

0} 9few Jud[Is Surpaaiq amd e 0} s1ed Surdoorp YPm yoyq Suryreq Surpasiq-amd
B S9SSOI0 19padlq vV 's1ed 3urdoolp 0} JueUTWOP SIe SIED 1031 "9[9[[e JUBUTWIOP
& 0} anp ST ren Sun{req sy, -JUS[Is dIe SI9Y)0 ‘Bul[Ten usym JIeq s3op suwiog

[sseq 7] (uonIpuos oy Surdo[oAdp SOUO[ I JO POOI[SYI] o STIBYA "I

[syreA €] ‘IOMSUR INOA 10J SUOSBAI
oy ure[dxy ¢)rexn STy} 10§ SOULILISYUT JO SPOW A[SNI] JSOW A1) STIBYA I
[syre 8] "UOTJBULIOJUI STY) SZLrewruuns 0) 32131pad e meIg 1

uos
PIO 83k ¢ © Sey pue y3[esy poos ul ST OyMm SI OUyMm IS)SIS B SBY OS[e 9YS PUe [I[esy
Poo3 Ul pue SAI[e ore sjuared SSUO[ SIJA 'SUOS AYI[edy om] SeY pue yi[esy poo3

Ul ST Oy I9)SIS B SBY OS[e SSUO[ JJA “Uonounjjew Lsupry moys jou pip Asdoine 19y
pue 9/ 3o 95 JY) 0} POAI] IoYJOWpULRIS [BUISIBW STY IS[IYM 2In[Ie] ASUpIy 0} anp
OS[e ‘0f 93¢ Je paIp Ioyiejpueld [euIdjew Sourel IA AUI[esy pue SAI[e dIe SIS)SIS
OM] pUe ISUJ0Iq o0 IoH “wa[qoid sures 9y} 0) anp G¢ aTe je paIp S19Y101q oM}
I3 Jo Su() "8§ 95e Je amyreJ feusl JO PaIp ISYIOW SIUO[ IA] "A[TUre] II9Y) Ul Ut O}
steadde jeyy aseasip Asupry e Suido[oasp Aqeq pIo PUOW ¢ I3y JO YSU 9Y) Inoqe
PaUIOUO0D SIB oYM (£7 pUe (€ So8e) Sauo[ “SI]A pue "I AqQ payoeoidde are nox

i

b

@

(e

I NOILS4NO

9 Jo 7 a3eg

L00Z (WD) £0€4 *AAO0D ASYNOD



ii.
iii.

COURSE CODE: B303 (M) 2007

Page 3 of 6
Fruit shape No. individuals
Disk 350
Sphere 267
Long 49

Propose an explanation for the inheritance of fruit shape in these plants. [2
Marks]

Test how well the results fit your hypothesis. [4 Marks]
Using clearly stated symbols of your choice, state the genotypes of all
individuals in this cross. , [8 Marks]

b) Explain what mode of inheritance is shown by the following characters, including
an account of expected F, phenotypic ratios where appropriate:

i.

Fruit shape in Shepherd’s purse

ii. Manx phenotype in cats
iii.  Coat colour in mammals
iv.  Production of Malvidin in Primula [11 Marks]
[TOTAL 25 MARKS]
QUESTION 3

A female who is heterozygous for three genes A,B,and C is test-crossed to a triple
homozygous recessive male. The following phenotypes are observed among the progeny

of this cross:

Phenotype No. individuals
ABC 390
aBc 30
aBC 85
abc 374
ABc 5
Abc 81
AbC 27
abC 8
TOTAL 1000

i.  State the genotype of the female parent in this cross. [2 Marks]




ii.
iii.
iv.

Vi.
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What other information can you deduce from the results of this cross? [4 Marks]
Calculate recombination frequencies between all pairs of genes.  [6 Marks]
Construct a map for this region of the chromosome. [3 Marks)
How much interference, if any, is there in this region of the chromosome? [3
Marks]

Explain fully, the difficulties involved in studying linkage in human beings. [7
Marks]

[25 Marks]

QUESTION 4

a)
b)
c)

d)

e)

Explain what is meant by cytoplasmic inheritance. - [2 Marks]

Explain why cytoplasmic genes show uniparental inheritance. [3 Marks]

How might you be able to determine if a character is under the control of
cytoplasmic genes? [3 Marks]

Discuss evidence in support of the endosymbiont theory of origin of organelle
DNAs. [6 Marks]

Discuss fully, the application of organelle DNA analysis in population genetic
studies. Your account should include details of techniques that have been used in
such studies. ' [15 Marks]

[TOTAL 25 MARKS]

QUESTION §

A population geneticist working on a small island finds the following phenotypic
distribution among 600 individuals:

ii.

iii.

iv.

A B AB O
170 130 250 50

Calculate the allelic frequencies of all alleles involved in the control of this trait.
[8 Marks]

Use a suitable statistical test to determine if this population is at Hardy-Weinberg
equilibrium. [6 Marks]

Use Bernstein’s coefficients to correct the calculated allelic frequencies.[6
Marks]

List all the factors that can cause departure from Hardy-Weinberg equilibrium. [5
Marks]

[TOTAL 25 MARKS]
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QUESTION 6

a) Explain the mechanism of sex determination in each of the following organisms:

i.  Snakes
ii. Honey bees
iii.  Grass hoppers
iv.  Human beings [10 Marks]

b) Distinguish between the following pairs of terms:

i.  Heterogametic and homogametic
ii.  Heteromorphic and homomorphic
iii.  Sex-linked and sex-limited traits [6 Marks]

¢) A homozygous wildtype female fruit fly (Drosophila melanogaster) is crossed
with a homozygous male fly with white eyes (w) and hairy body (h). The w gene
is located on the X chromosome and the h gene is on chromosome 3. Note that in
Drosophila genetic nomenclature, a "+" is used to denote the wildtype allele.

Using clearly stated symbols, show what phenotypes can be expected in the F,
and F; of this cross. Your answer should include genotypes and expected
frequencies. [9 Marks]

[TOTAL 25 MARKS]
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