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Full Marks : 35 Trne : I Hour 30 Minues

The Jigures in the margin indicate full marks.
Candidates oe rcquired to give their an$,eers

in their own words as far as practicdble.

Group - A

Amwer any.,/iue questions : 2x5=10

l. A sutptomycin sersitive Hfi strain of E ali of gantyp
a.b*c*d*e* was mated with a streptomycin rcsistant F-

strain of genotlpe a-b-c-d- for a period of 30 minutes.

e. type bact€ria were selected for sruvival colonies and

the following toquencies of ottrer + genes were found :

70o/o were a*, No b* foun4 85% werc ct, l0% were

d-. What is the gene order?

2. State the importance of ffiorming mmplananfirtion est
in genetic study.

3. Why is deletion mapping more informative than
recombination maping for finestsuchue aEIJ.sis?
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(2)
4. ln E. coli four Hfr strains transfer their markels in the

order shown below :

SEainl ABCDE
Strain2 GHIED
Strain3 JKLGH
Strain4 JABCD

Arrange the markers on the circular chromosome
showing origin and direction of tansfer with an arrow
in eh case considering lhr[ all Hfr strains urcre derirrcd
from same F sEaim

5. Why human cr globin gene sequence and horse cr
globin gene s€queirces ae much similar than hunun cr

ard p -globin geo€ sequ€nc€s?

6. Whd is m€mt by luemz;tgous $p€rioritf Give example.

7. Oider che A ctrc B, da ard srp D from the following
data :

Mrrkcrr Cotuduc{ftm
CheA-eda 15

CheA-supD 5

CheB-eda 28
CheB-supD 2.7
eda - sup D 0

8. Determine whether the genotypes of North-West
territories of Canada 12 MM individuals, 53 MJ
fudividuals erd 12 JT individuls ae in Hady-Weinberg
equilfuiutrL



(3)
Gnoup - B

Answer any tlrree questions : 4x3=12

9. In a transduction experiment the donor was c. d* e' and

recipient was c d e. Selection was for c*. The different

classes of transductants fiom ttris experiment are shown

in tlp able:

Class Genetic composition Number of individuals

I c*d*e* 57
., c*d*e 76

3 c*d e 365

4 c*d e* )

(a) Determine the cotansduction @uancy for c. and

d.

(b) Deermine the contrandrrtion fiqmcy for cf ard

e+

(c) Which of the coransduction frequency calculated

in (a) and (b) rcpeserts the greater actu,al disance

between genes and why? l%+l%+l

10. While studying a bacteriophage, you are trying to
determine how many genes arc required for the phage

to infect and lyse the host bacterium. You have eight

mutants, all of wtrictr are unable to lyse a particular host

bacterium. You performed pairwise infections with each

of yorn mutant $tains ard obserrred tre following reults.

P.T.O.
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(4)

M5 M6 M7 M8 wtM2 M3 M4MI
++ + ++ +MI

+ + ++ + + +M2
++ +M3

+ + + +M4
+ + + +M5

+M6
+M7
+M8
+wt
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I

II
III

"+" denotes pair of phages lysed bacterium, and '-"
denotes pair of phages failed to lyse bacterium. What

are the complementation groups, and how rruny genes

have you identifed?

ll. In a region where industrial pollution has been under

control for a number of years, the fitness of Biston

betularia math is 0.47 for dark form and I for light
forrn C-alculate the allele fiequenry of dark form in nort

gereration wlrere p : 0.1.

12. A homologous DNA region which has 1000 bp in lenglh

was sequenced among four primates. The following
number of nucleotide ditrerences werc observed.

Human Baboon Chimpanzee Gorilla

Human 0 44 72 50

Baboon 44 0 79 40

Chimpanzee 72 79 O 77

Gorilla 50 40 77 0

Constuct a phylogenetic tee.



(s)
13. Considering the allele frequency ofA is 0.7 in the

continent popr:lation and 0.3 in the island populatioq a
grory of 20 individuals migrates from the continent and
joins the island populatiorl which originally had 80
memhrs. Estimate the change in tequency of allele A
drc to migruion ard calculafe the allele fiequency in tlre

populaion

. Group-C

Anslver any one question :

14. The accompanying map shows the genetic
defined by tlre end points of deletion

a

8x 1=8

interval

d f

e b

c

Seven rII mutants t through z thought to carry point
mutatioN are crossed to six deletion mutants shown
above and score for the ability to produce r*
rccombinants. The rcsult ae given bclow:

a

t-
u-

w+
x-
v-
z-

ef
++
++
++
+-
+-
+-
-+

b

+

+

+

+

+

c

+

+

+

+

+

d

+

+

+

+

+
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(6)
Using the given deletion end point to define genetic
intervals along the rII gene position mark each point
mrtrdion within an intervat DeftE the deletim end points

if necessary.

15. Hutt collected the following data from the families of
Comell University Veterinary sdens :

Matings No. of Couples Nurnber of oftuincs
Taster Non-taster

taster x taster 160 654 76

taster x non-taster 100 354 205

rcn-taster x non-taster 40 7(?) 98

Calculale uAeltrcr lhis pArilation of taser and non-61er
is in equilibrium with rcspect to gerot)?e frequencies
using Snyder's test.

Internal Assessment : 5 mrrks


