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M.Sc. 3rd Semester Examination

ZOOLOGY
PaPer:ZOO-303

(Molecular Evolution)

Full Marks: 25 Tlnre : One Hou

The figwes in the margin indicate full marks'

Candidates ate required to give their answers

in lheir own words as fu as Practicable'

Answer anY rru questiors : 2x2=4

l. The following two genetically caused diseases are

considered labal. Retinoblasoma carcd by a dominant

gene and infantile idiocy caused by a recessive gene'

assumi"g that both genes arise at a mutation rate of

3xl0{, uiur ae treir rcspective equilikiun fiEqtErcies?

2. ln which way efective population size (Ne) can be

reduced?

3. Why human and horse alpha-globin genes ane morc

simila $an hurnm alpha d bea globin gur?

4. WhEl do you rnean by haaosis? Gve o<anple'
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(2)
Ansu,Er any firo qrstions : 4x2=8

5. In a rcgion where industrial polltrtion has b€€n uDder

control, the fitness of Biston betularia is 0.67 for
dark (r) and I for light (q) form. Calculate the charge

in allele ft,eqrrnry Ap afrer orc gerprdion of selettion

when (l)p = 0.15 ail Q) p = 0.75.

6. A population of 1000 adult mice residc in a local

ctrnpuq ttp frequ€ncy of Estemse.allele ammg thern is

0.67. Ano6€r poeuldon of mice residing neafty forcst

having Esterase frequency of 0.37. During flood 250

mice migrate to campus for shelter and mate with
rEsid€nt. What will b€ the Est€rase allele @uency in
tr crnprs populdion after migraiot?

7. Calculate ttre @uency of A, after one generation of
selection in the folowing pqidion :

Genotne : AlAs A1A, A2A2

0.40 0.,+0 0.20

Fitness O.2 0.70 0.10

E. Wilh rrilEd to gerrtic &ift, arc ltrc folowiDg staurEts
tnrc a filse, if a saemem is fils : oPlain

O or/Er lhe log nrn &ift will lead to fixrirn or hss.

(n) Gcnetic drift promotes genetic diversity in largp

pqutdm.

GD G€odic &ift is rue sigpific{t in silta[ pqildirn



(3)
GO When a new mutalion occur within a population

genetic drift is more likely to cause tlre lms of new

allele rdrer than fixation of tp rpw allele.

Answer anY are question: 8xl=8

9. An overdominant locus has relative fitness of
AAAa aa grven bY 0.90, 1.00, 0.50'

O What is the expected freqrrncy of a allele?

G) What is the expected frequency of heterozfgote

gcrptlp€s at equilibriurn? 4+4

10. G)

Eliphant : PTAV H

Tiger :

Baboon : . A

Chimpanzee:. .

Gorilla :

Monkey :

STMNSTPLSLGGPMA
. .A. . M

.M . .G. LMAP

-.s. .M

. .- A - .T. s.

LG. . .L A

@ lvlake a distarrce rurix comparing ttte mino
acid sequences above'

() Make a gene tree using LiPGMA method

(tr) What is ctlrclory gere? Give o<anple.
3+3+2
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