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ADVANCED CELL AND MOLECULAR BIOLOGY 

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 

( Objective Type Questions ) 

1. Answer any ten of the following questions : 10 × 1 = 10 

 (A) Choose the correct alternatives for the following : 

i) Chromosome translocation can contribute to 
cancer because of 

 a) an increased number of copies of genes  

 b) an elevated expression of certain genes ( 
change of locus ) 

 c) an unbalance in chromosomal length.  

ii) PI 3-kinase is 

 a) a lipid kinase that phosphorylates 
diacyglycerol into phosphatidic acid  

 b) an essential component of the PKB signal 
transduction pathway 

 c) the immediate intracellular kinase associated 
with the insulin receptor. 
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 iii) The SH2 domain 

 a) mediates SMAD oligomerization ( SMAD2/4 
complexes ) 

 b) is a conserved domain first identified in Src 

 c) contains two pockets, one that binds 
phosphotyrosine and one that binds a 
"specificity" amino acid(s) 

 d) plays an essential role in some receptor 
signaling complex formations. 

 iv) TGF β  

 a) bind two different receptors with two 
molecules ( dimer )  

 b) binds in most cases, first with a type II 
receptor and then with a type I receptor 

 c) activates a tyrosine protein kinase. 

 v) Cadherin  

 a) is involved in tight junctions 

 b) is involved in desmosomes and adherens 
junctions 

 c) is linked to action via β-catenin. 

vi) X-linked severe combined immunodeficiency  
( XSCID ) results from a defect in cytokine-specific 
gene 

 a) α b) γ 

 c) β d) δ. 

 vii) Hypoxia literally means 

 a) a deficiency in oxygen 

 b) a deficiency in salt 

 c) a deficiency in free radicals 

 d) differences in osmotic balance. 
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viii) Ca2 + -independent cell-cell adhesion belongs to 
the 

 a) Cadherins  

 b) Selectins 

 c) Integrins  

 d) Immunoglobulin ( Ig ) superfamily. 

ix) Regulation of the kinase cascade also requires the 
activity of an enzyme that  

 a) removes phosphates 

 b) cleaves proteins into peptides 

 c) adds sugar groups to proteins 

 d) makes disulphide bonds. 

x) Which of the following events in the kinase cascade 
would not occur in the presence of an MEK mutant 
lacking threonine and serine  
residues ? 

 a) Dissociation of GDP from Ras 

 b) Binding of GTP to Ras 

 c) Activation of Raf 

 d) Phosphorylation of MAP kinase. 

(B) xi) State true or false  

 a) Class II cytokine receptors possess the 
conserved CCCC motifs, but lack the WSXWS 
motif present. 

GROUP – B 

( Short Answer Type Questions ) 

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

2. Give experimental proof that human hnRNP A1 protein 
moves between nuclei in a heterokaryon in and out of the 
cytoplasm, but human hnRNP C protein cannot. 

3. Describe how splicesome mediated splicing has been carried 
out. 
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4. How do gain-of-function and loss-of-function mutations differ 

in how they cause cancer ? 

5. Describe how cadherins mediate Ca2+-dependent cell-cell 

adhesion. 

6. Describe the role of Ksr and 14-3-3 proteins in MAP kinase 

cascade. 

GROUP – C 
( Long Answer Type Questions ) 

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

7. Explain with diagram how Telomerase expression may 

contribute to immortalization of cancer cells ?  

8. "Loss of TGFβ signaling contributes to abnormal cell 

proliferation and malignancy." Justify. 

9. Define structural differences between Class I and Class II 

cytokine receptor family. How does JAK-STAT pathway  

work ? What is the role of APC in mitosis ? 5 + 6 + 4 

10. What are the different types of selectins present in blood ? 

Define how they modulate the migration of blood cells into a 

tissue ? Describe the activation of MAP kinase signal 

transduction pathway. 3 + 6 + 6 

11. Write down the reaction catalyzed by Phospholipase C. 

Briefly summarize the "second messenger" roles of the two 

products of the Phospholipase C reaction. Describe different 

subunits of the stimulatory G protein and Adenylate Cyclase. 

How is the signal turned off at each step ?  

   2 + 6 + 2 
1
2  + 2 

1
2  + 2 

     


