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Part – A (Answer all the questions) 

Q1.  Answer the following questions : multiple type or dash fill up type : (2 x 10) 
 a) Which of the following package/s involved in RNA secondary structure prediction?

 (i) RNAstructure (ii) SwiSpot   
 (iii) CentroidFold, (iv) All of the above  

 

 b) Proteins interact with nucleic acids through  
 (i) Electrostatic interactions,  (ii) Entropic effects,  
 (iii) Dipolar interactions and dispersion forces, 
 (iv) All of the above  

 

 c) A constant temperature in molecular dynamics simulation is required for  
(i) Know the behaviour of the system changes with temperature,                       
(ii) To track the protein unfolding or glass formation,  
(iii) Both i & ii,                                      
(iv) None of the above 

 

 d) CPK model is otherwise represents 
(i) Full size" space-filling spheres for the atoms 
(ii) Three-dimensional position of the atoms and the bonds between them   
(iii) 2D representation of  molecular bonding and molecular geometry  
(iv) None of the above 

 

 e) Comparative modeling of protein structure is only possible through 
(i) Construction of 3D structure upon the known structure of one/more protein 
(ii) Specific protein for using as the 3D template 
(iii) Knowing the no. of amino acids of sample structure to that of reference 

structure 
(iv) All of the above  

 

 f) Protein threading method best suits for   
(i) Nonsimilar in folding and homologous  
(ii) Similar in folding and nonhomologous 
(iii) Similar in folding and homologous  
(iv) Nonsimilar in folding and nonhomologous 

 

 g) The empirical distribution of data points in a single structure for structure 
validation can be predicted from  
 (i) Monte-Carlo Simulation, (ii) Hidden Markov Models (HMMs), 
 (iii) Ramachandran plot, (iv) Protein Island model 

 

 h) A pharmacophore is 
(i) A known compound with ability to deliver a drug  
(ii) A part of a molecular structure that is responsible for a particular biological 

or pharmacological interaction that it undergoes 
(iii) A molecule with pharmacological properties 
(iv) All of the above 
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 i) The importance of molecular docking lies in   
(i) Prediction of structure/s of intermolecular complexes formed between two or 

three complexes 
(ii) Prediction of predominant binding mode(s) of a ligand with a protein of 

known three-dimensional structure  
(iii) Performing virtual screening on large libraries of compounds, rank the 

results, and propose structural hypotheses 
(iv) All of the above  

 

 j) De novo ligand design is appropriate in  
 (i) The structure sampling problem 
 (ii) The scoring problem. 
 (iii) The optimization problem 
 (iv) All of the above 

 

    
Q2.  Answer the following questions : Short answer type : (2 x 10) 

 a) What do you mean by protein miss-folding? Give examples.  
 b) What is 3D data base searching and virtual screening?  
 c) What is constant temperature dynamics?  
 d) Write down the cons of using simple methods for molecular dynamics.  
 e) Define poling. “A novel technique for promoting conformational variation”.  
 f) What is denovo ligand design?  
 g) What is DFT? Mention its application.  
 h) What are the limitations of lead optimization?  
 i) Write down the importance of lead optimization.  
 j) Briefly explain ab-initio protein structure prediction.  
    
  Part – B (Answer any four questions)  

Q3. a) Describe in detail the molecular modeling and its applications.   (10) 
 b) How MD simulation is different from MC simulation? (5) 
    

Q4. a) Explain comparative modeling of protein. (10) 
 b) What are the different non-covalent (weak) forces that stabilize protein? (5) 
    

Q5. a) Give a detail account on Homology modeling. (10) 
 b) Briefly describe about constraint dynamics in drug design. (5) 
    

Q6. a) Briefly describe molecular dynamics with continuous potentials.  (10) 
 b) Explain semi-empirical and density functional theory calculations. (5) 
    

Q7. a) Describe molecular similarity and dissimilarity searching. (10) 
 b) Applications of QSAR in drug discovery. (5) 
    

Q8. a) Describe in details on combinatorial libraries, its generation and utility. (10) 
 b) Give note on de-novo ligand design. (5) 
    

Q9. a) Give descriptions about approximate molecular orbital theories. (10) 
 b) Write down the importance of bond stretch and angle bending in bio-molecular 

modeling. 
(5) 
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