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                                                      Answer all the questions.                    

Candidate examinees are required to answer the questions in their own words. 
 

UNIT I 
 

1. Answer any five of the following questions:                                                                (1X5=5)                                        

 
a)  In vivo, DNA is not replicated de novo,rather requires short stretches of ribonucleotide 

primers for the continuous 5’3’ and as well as discontinuous 5’3’  replicas of leading and 
lagging strand respectively. Name the process and components used beside RNA primers. 
 

b) Meselson and Stahl conclusively proved that DNA replication is semiconservative using 
E.coli as experimental organism for isolating normal DNA, and radioactiveDNA and then 
separating these comparatively light and heavy DNA through caesium chloride density 
gradient centrifugation. What was the chemical component used for synthesizing heavy DNA 
strand? 

 
c) RNA editing has been observed to be universal process through out living organisms and 

mostly occurs through substitution of bases (AI / C-U) or addition/deletion of U’s.  
Which organism was used for the discovery of addition /deletion editing of Uridine and 
source of RNAs showing such editing? 
 

d) Certain regulation to prevent gene expression in cells occurs through gene silencing and may 
occur during transcription or post-transcription. Name one way each of transcriptional and 
post-transcriptional process of gene silencing. 

 

e) 99.9% of human DNA sequences are same in every human being. However, other variable 
number of repetitive sequences are exploited for DNA finger printing, which are unique for 
every person, excepting monozygotic twins, thus giving rise to differential DNA bands 
forming unique prints. Write down the names of two of such repetitive sequences. 

 



f) Bacterial and Eukaryotic ribosomes are prevented from translating mRNA into polypeptide 
chain using specific inhibitors. Write down the name of one each specific inhibitor for 
prokaryotic and eukaryotic translation. 

 
g) SOS DNA repair system induces mutation in DNA- justify the statement in as brief as 

possible. 
 
h) In prokaryotes a single RNA polymerase transcribes different types of RNAs, however, three 

RNA polymerases viz., RNA Pol -I, II and III, in eukaryotes are involved in transcription. 
What are the transcribed products of these polymerases? 

 

Unit-II 

2. Answer any two from the following questions:                                                          (5x2=10) 
 

I) Define origin of replication in prokaryotes. State the roles of helicase, single strand 
binding protein, DNA polymerase I, II and III in prokaryotic DNA replication. 

                                                                                                                        (1+1+1+1+1) 
II) Drawa general schematic diagram of a typical transcription factor from N- -->Cterminal 

end. Briefly describe the role of following domains of transcription factors:  
         i)  DNA Binding Domain(DBD),ii)Trans-Activation Domain(TAD) and iii) Signal    
         Sensing   Domain(SSD).                                                                             (2+1+1+1) 
 

III) What is 5’Capping ? What are different types of Cap positions in Eukaryotic hn RNA ?  
State the significance of Capping?                                                            (1+3+1) 

IV) Explain the functions of different components of lac Operon ? Explain Glucose effect.    
                                                                                                                    (3+2) 

 

Unit-III 

3. Answer any one question from the following.                                                              (1x10=10) 
 
A. There are 64 codons in the genetic code. Of these codons 61 are amino acid coding and the 

other three do not code for any amino acid. State, how it became possible by the scientists to 
unfold the mystery of amino acid encoding by the nucleotide codons?  Write down the name 
of amino acids encoded by only one triplet, four triplet, and six triplet codon sequence(s).    
                                                                                                                                        (7+3) 

B.  Considering reaction mechanisms, RNA editing reactions are put into two categories: 
a) Insertion/ deletion of uridylate residues in mRNA to create ORF and  
b) Substitution of bases such as Adenine to Inosine and Cytosine to Uracil by ADAR. 

Elaborate these reaction mechanisms in details and site example of mRNAs where 
those above mechanisms produce functional or altered mRNAs.                  (5+5) 
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