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2012  

MICROBIAL GENETICS 
Time Allotted : 3 Hours Full Marks : 70 
 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :   

   10 × 1 = 10 

i) Which of the following can be used as a tool by 

microbial genetics ? 

a) Plasmids 

b) Bacteriophage 

c) Transposable elements 

d) All of these. 
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ii) Interrupted mating experiments are used to determine 

what information ? 

a) DNA nucleotide sequences 

b) Levels of DNA homology 

c) Bacterial genome maps 

d) DNA is transferred from F – to F+ cells. 

iii) The relationship between a virus and host where no new 

viral particles are produced and the viral genome is 

replicated along with host chromosome is 

a) lysogeny b) lytic 

c) transformation d) insertion element. 

iv) A bacterial cell that is able to take up naked DNA is said 

to be 

a) competent b) liable 

c) infected d) integron. 
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v) Which of the following are true in regard to F + × F – 

mating events ? 

a) DNA is transferred from F + to F – cells  

b) DNA is transferred from F – to F + cells 

c) No DNA is transferred because F – cells are unable 

to perform conjugation 

d) The F + cell is converted to an F – cell. 

vi) The transfer of genetic material between bacteria in 

direct physical contact is called  

 a) conjugation b) transformation 

c) transduction d)  none of these. 

vii) The most common form of gene expression regulation in 

both bacteria and eukaryotes is  

a) translational control 

b)  transcriptional control 

c) post-transcriptional control 

d) post-translational control. 

viii) When tryptophan is present in the environment of        

E.coli, the tryptophan binds to the 

a) trp operon b) trp promoter 

c) trp operator d) trp repressor. 
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ix) A lysogen of E.coli becomes resistant to further infection 

by bacteriophage λ because  

a) E.coli no longer contains receptors on its cell 

surface 

b) E.coli cell is dead 

c) E.coli contains λ  repressor in its cell 

d) one copy phage is already present inside the cell. 

x) The phenomenon of artificial transformation was first 

demonstrated by 

a) Mandel & Hige in the year 1970 

b) Mandel & Hige in the year 1930 

c) Griffith in the year 1928 

d) Avery, MacLeod and MacCarty in the year 1928. 

xi) 'Transforming principle' is nothing but the 

a) DNA b) RNA 

c) Protein d) Lipid. 

xii) Bacteriophage capable of productively infecting a cell is 

called 

a) Infection b) Plaque forming unit 

c) Lysis d) Lysogenesis. 



http://qpaper.w
but.ac.in

CS/B.Sc.(H)/MICRO.BIO./BT/MOL.BIO./GENETICS/SEM-3/MCG-301/2012-13 

3030 5 [ Turn over 

xiii) .................. pumps lactose inside the cell. 

a) β -Galactosidase 

b) Glucose 

c) Galactose 

d) β -Galactosidase Permease. 

GROUP – B 
( Short Answer Type Questions ) 

            Answer any three of the following 3 × 5 = 15 
2. Describe the roles of CaCl2 and Heat Shock in artificial 

transformation. 2½ + 2½ 

3. Write short notes on BAD operon. 

4. Describe the differences between Generalized and Specialized 

transductions. 

5. Briefly explain the DNA replication during the lambda lytic 

pathway. 

6. Describe the role of mob and bom gene in plasmid transfer. 

GROUP – C 
( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 
7. a) Briefly explain the lysogenic life cycle of bacteriophage. 

 b) Which factors are responsible to decide between lysis 

and lysogeny ? 
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 c) Distinguish between E.coli phage T4 and E.coli        

phage T7. 5 + 5 + 5 

8. Write down the structures of insertion sequence. What are 

the differences between composite and non-composite 

transposons ? Write short note on integron. Describe the 

replicative transposition with proper diagram. 2 + 3 + 5 + 5 

9. Why in presence of both glucose and lactose, is lac operon 

not fully active ? State with proper explanation whether      

-β galactosidase (lac Z) will be synthesized (a) in presence of 

and (b) in absence of lactose in the medium for the following 

genotypes : 

i) I + P + O + Z + 

ii) I + P + Oc Z + 

iii) I – P + Oc Z + 

iv) I + P + Oc Z – 

v) I – P + O + Z + 5 + 10 

10. What is the utility of having two trp codons in the leader 

polypeptide of trp-operon ? What is the basic difference 

between the repression system of ara and trp operon ? How 

trp operon is regulated by overall availability of tryptophan in 

the medium ? 4 + 4 + 7 
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11. a) What are Hfr bacteria ? Differentiate F + and Hfr 

bacteria. Why in the conjugation of Hfr with F –, Hfr 

cannot make F – to F + ? 

 b) What is plasmid incompatibility ? 

 c) Define recon, cistron and muton.  

   ( 2 + 3 + 3½ ) + 2 + 4½ 
============= 
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MICROBIAL GENETICS
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The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words as
far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10 × 1 = 10

i) During replication which one of the following enzymes

unwinds the DNA double helix ?

a) DNA pol I 

b) Single stranded binding protein

c) DnaB protein

d) DnaA protein.
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ii) IPTG is an example of

a) a repressor  

b) a gratuitious inducer

c) an inducer

d) an attenuator.

iii) Colicin E2

a) damages cytoplasmic membrane

b) degrades DNA

c) cleaves 16S r RNA 

d) none of these.

iv) A piece of DNA that can be moved and integrated into

different sites in the chromosome is

a) Integron b) R plasmid  

c) Trensposon d) none of these.
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v) Nature of repressor molecule is a

a) carbohydrate b) nucleoprotein

c) glycolipid d) protein.

vi) CAP-cAMP participates in

a) postitive regulation

b) negative regulation

c) both (a) and (b)

d) none of these.

vii) The size of phage T4 DNA is

a) 150 kb b) 166 kb

c) 170 kb d) 180 kb.

viii) B sliding clamp is the processivity subunit of

a) DNA polymerase I b) DNA polymerase II

c) DNA polymerase III d) DNA ligase.
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ix) Which of the following is true in regards to F – x Hfr

mating events ?

a) F – becomes F+

b) F – remains F–

c) DNA transferred from F – to F+

d) none of these.

x) The nature of plaque formed by T4r + phage is

a) the plaques are small with fuzzy edge

b) the plaques are large with sharp edge

c) both (a) and (b)

d) none of these.

xi) Sigma mode of replication is found in

a) E coli b) T4 phage

c) λ phage d) phi x 174 phage.

xii) Minimum genome size for a living organism is

a) 10 mbp b) 0·6 mbp

c) 0·7 mbp d) 2 mbp.
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GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. Describe the methods of artificial transformation with

reference to calcium chloride mediated transformation and

electroporation. 2 
1
2  + 2 

1
2 

3. Briefly explain the DNA replication during the lambda lytic

pathway. 

4. What is repression loop ? What is the significance of

repression loop in ara operon ? 2 + 3

5. What is one step growth curve ? Describe the phases of one

step growth curve. Explain specificity in phage infection with

reference to Tsx r and h mutant. 1 + 2 + 2

6. a) What is meant by supercoiling of DNA ? 

b) Describe the regulation of trp operon briefly.

c) Comment on Plasmid Copy Number briefly. 1 + 2 + 2
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GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3 × 15 = 45

7. With respect to chromosome partitioning, describe the

function of the following : 6 + 3 + 2 + 4

a) Par proteins b) Muk proteins

c) Ftz proteins d) Min proteins.

8. What is high frequency transducing lysate ? Differentiate

between Gram positive and Gram negative transformations.

Write a note on specialized transduction with a suitable

diagram. 2 + 7 + 6

9. How can you prove bacterial conjugation requires the

participating cell to come in contact with each other ? What

are F– and Hfr cells ? What happens after the mating of

F– and Hfr cells ? The order of four genes in an Hfr strain is

a–b–c–d . In a cross between an Hfr donor that has a

genotype a+ b+ c+ d+ x+ str–s and a female that has a

genotype of a – b– c–  d – x+ str–r, 90% of the d+ str–r

recombinants are x–, and 100% of the c+ and d+ str–r

recombinants are x–. The times of entry of a, b, c and d are

5,10,15 and 20 minutes; the str–r  gene enters at

55 minutes. Where is x located ? 3 + 4 + 4 + 4

10. How attenuation and anti-termination is brought about in a

trp operon ? Describe the global regulation of lac operon. 

7 
1
2  + 7 

1
2 
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11. Which proteins are responsible for the decision between the

lytic and lysogenic cycles in lamda phage ? Differentiate

between lytic and lysogenic cycles of a phage. How phage

mutants are isolated ? What is meant by immunity to

infection ? 3 + 6 + 4 + 2
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The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable. 

GROUP – A 

( Multiple Choice Type Questions ) 

1. Choose the correct alternatives for any ten of the following :  

   10 × 1 = 10 

i) During replication of DNA, which one of the following 

enzymes polymerizes the Okazaki fragments ?  

a) DNA polymerase-I b) DNA polymerase-II 

c) DNA polymerase-III d) RNA polymerase-I. 

www.iqeducation.in



http://qpaper.w
but.ac.in

CS / B.SC. (H) / BT / GE / MICRO.BIO / MOL.BIO / SEM-3 / MCG - 301 / 2010-11 

 

3027 2 

ii) Which of the following can be used as a tool by 

microbial geneticists ? 

a) Plasmids  

b) Bacteriophage 

c) Transposable elements  

d) All of these. 

iii) The relationship between a virus and host where no new 

viral particles are produces and the viral genome is 

replicated along with host chromosome is 

a) Lysogeny b) Lysis 

c) Transformation d)  Insertion element. 

iv) A bacterial cell that is able to take up naked DNA is said 

to be 

 a) competent b) liable 

c) infected d)  integron. 

v) Which of the following are true in regards to +F × −F

mating events ?   

a) DNA is transferred from +F  to −F cells 

b)  DNA is transferred from −F  to +F cells 

c) No DNA is transferred because −F cells are unable 

to perform conjugation 

d)  The +F  cell is converted to an −F cell. 
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vi) T7 phage has its own 

a) RNA polymerase b) DNA polymerase 

c) eodonuclease d) all of these. 

vii) The transfer of genetic material between bacteria in 

direct physical contact is called  

 a) conjugation b) transformation 

 c) transduction d) none of these. 

viii) In the absence of glucose, E.coli can import lactose to 

change into glucose and galactose because CAP binds to 

the 

 a) CAMP b) DNA 

 c) lac operon d) operator. 

ix) E.coli is able to use foods other than glucose in the 

absence of available glucose, because falling levels of 

glucose cause an increase of   

a) CAP b)  lactase 

c) cAMP d)  glu operons.  
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x) Genetic elements that have the ability to move around 

the genome are called 

a) transformants b)  plasmids 

c) transposons d)  F  factor. 

xi) Bacterial conjugation has been observed in numerous 

a) spirochetes  

b)  gram positive bacteria 

c) gram negative bacteria  

d)  cyanobacteria. 

xii) Which replication mode is followed by Lambda phage 

during packaging ? 

a) Rolling circle b)  Theta 

c) Linear d)  Complex. 
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GROUP – B 

( Short Answer Type Questions ) 

 Answer any three of the following.  3 × 5 = 15 

2. What are the roles of CaCl2 and Heat Shock in artificial 

transformation ? 2 + 3 

3. Write short note on BAD operon. 

4. What are the differences between Generalized and 

Specialized transduction ? 

5. Discuss about the Global Regulation of lac operon. 

6. Write about the packaging of long DNA of E.coli. Briefly 

discuss the features of archeal genome. 3 + 2 

GROUP – C 

( Long Answer Type Questions ) 

 Answer any three of the following.  3 × 15 = 45 

7. What are +F and Hfr bacteria ? What are the significant 

characteristics of Hfr strains ? Differentiate between +F  and 

Hfr. Why is the conjugation of Hfr with −F , Hfr cannot make 
−F  to +F  ? Differentiate conjugation with Transformation 

and Transduction. What are the basic steps of Generalized 

Transduction ? 1 + 1 + 2 + 2 + 3 + 3 + 3 
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8. What experiment Meselson and Stahl did to prove that DNA 

replication is semiconservative ? What are the different 

models of prokaryotic DNA replication ? What is leading and 

lagging strand in DNA replication ? What is the role of DNA 

gyrase, Primase and SSB proteins in DNA replication ? 

   5 + 2 + 2 + 6 

9. What is plasmid ? What are the different types of plasmids 

seen in prokaryotes ? What is incompatibility of plasmids ? 

Show two incompatible plasmids cannot be stably 

maintained in the progeny of a single cell. What do you 

understand about early and late genes in F′ plasmid ? 

   2 + 3 + 2 + 6 + 1 + 1 

10. a) State about the headful mechanism of      

bacteriophage T4.  

 b) Define recon, muton, cistron. 

 c) Explain the Genetic recombination in the lytic cycle in 

bacteriophage T4 with proper example. 4 + 6 + 5 
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11. How can you determine the efficiency of transformation ? 

What is the significance of U tube experiment ? What are the 

characteristics of integrons ? What is the sense of the 

supercoiling produced by replicative movement of the 

growing fork in a circle ? Write about Tn3. What is 

compatibility of plasmid ? The order of four genes in an Hfr 

strain is a b c d. In a cross between an Hfr donor that has 

genotype a+b+c+d+x-str-s and a female that has genotype    

a-b-c-d-x+str-r, 90% of the d+str-r recombinants are x+, and 

100% of the c+d+str-r recombinants are x-. The times of 

entry of a, b, c and d are 5, 10, 15 and 20 minutes; the str 

gene enters at 55 minutes. Where is x located ?  

  2 + 2 + 2 +1 + 3 + 2 + 3 

============= 
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Candidates are required to give their answers in their own words as
far as practicable.

GROUP – A

( Multiple Choice Type Questions )

1. Choose the correct alternatives for any ten of the following :

10 × 1 = 10

i) All of the following statements are true for prokaryotic

genome except

a) The DNA is concentrated on the nucleoid.

b) The DNA contain histone protein.

c) The DNA is closed loop.

d) The DNA contain the genetic code.

ii) The essential initiator protein at the E.coli origin of

replication is

a) DnaA b) DnaB

c) DnaC d) DnaH.
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iii) The DNA gyrase

a) cuts one single stranded DNA

b) joins two single stranded DNA

c) cuts & joins double stranded DNA

d) cuts circular DNA into linear form.

iv) Which enzyme in prokaryotic cell removes the RNA
primer and fills in deoxiribonucleotides in the replicon ?

a) DNA polymerase III b) DNA polymerase I

c) DNA polymerase II d) DNA ligase.

v) The T4 DNA ligase

a) requires ATP 

b) joins single stranded DNA

c) requires NADH

d) requires NADPH.

vi) Which of the following DNA polymerase enzyme in
Cyanobacteria has proof reading property ?

a) DNA polymerase α b) DNA polymerase I

c) DNA polymerase β d) DNA polymerase δ.

vii) Catabolic activator protein acts as

a) Apo repressor b) Co repressor

c) Inducer d) Apo Inducer.

viii) Full expression of lac operon requires

a) Lactose and cAMP b) Allolactose and cAMP

c) Lactose d) Allolactose.

ix) A positively controlled operon can be identified by
mutation in the regulatory gene leading to

a) constitutive expression 

b) inducibility of the operon

c) repression of the operon 

d) very high levels of expression.
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x) Bacteriophage MS2
a) contain ds DNA as genetic material
b) contain ss RNA as genetic material
c) contain ds RNA as genetic material
d) contain ss DNA as genetic material.

xi) A lysogen of E.coli becomes resistance to further
infection by bacteriophage λ because
a) E.coli no longer contain receptors on its cell surface

b) E.coli cell is dead
c) E.coli contain λ repressor in its cell 
d) one copy phage is already present inside the cell.

xii) A lysogenic virus is one which
a) remain in the host nucleus 
b) multiplies immediately after it enters the host
c) bud through the host cell membrane
d) contains its own enzymes for DNA replication.

GROUP – B

( Short Answer Type Questions )

Answer any three of the following. 3 × 5 = 15

2. Does a composite transposon necessarily have terminal
inverted repeats ? Name two composite transposons. 3 + 2

3. Explain how insertion of a transposon that lacks a
transcription termination signal can cause genetic polarity ?
Name two gram positive and gram negative bacteria which
encode the capacity or  natural transformation. 3 + 2

4. What are the special features of a self transmissible plasmid
? How F+, F' and Hfr strains of bacteria are differed ? 2 + 3

5. What is curing of plasmid ? What is repliconation ? 2 + 3

6. Can virulent phages become prophages ? Mention different
types of donor bacteria. 2 + 3
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GROUP – C

( Long Answer Type Questions )

Answer any three of the following. 3 × 15 = 45

7. Write down the structures of insertion sequence. What are
the differences between composite and non-composite
transposons ? How transposons cause mutations ? Explain
with a diagram. How transposition occur through RNA
intermediate ? 2 + 3 + 5 + 5

8. a) Describe the bidirectional DNA replication in E.coli.

b) What are bacterial topoisomerases ?

c) In a bacterial DN there are 2058 nucleotides with
14 negative supercoiling. What is its linking number
(Lk), twisting number (Tw) and writhing number ( Wr )
before and after supercoiling ? 6 + 3 + 6

9. a) Define copy number.

b) What is meant by incompatibility ? Explain the
phenomenon with proper diagram.

c) What are mob and bom gene ? Describe their role in
plasmid transfer with diagram. 2 + 2 + 4 + 2 + 5

10. a) What are the molecular mechanisms of t r p  gene
regulation in prokaryotes ?

b) Which are the inducible and repressible factors in trp
gene expression ?

c) Draw and label the gene order of the arabinose operon. 8 + 2 + 5
11. a) What is meant by Immunity to infection ?

b) Which proteins are responsible for the decision
between the lytic and lysogenic cycles in E. coli
phage λ.

c) State with suitable diagram about the lytic and lysogenic
cycles of phage λ. 3 + 2 + 10
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