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17MBIC22 – Systems Biology

	Part A		        10 x 1 =10       
	   Choose the correct answer

1. A model in systems biology is usually not						             	
a. Simplified                   
             b. a mathematical representation of biological processes
             c. the central element of systems biology research
             d. valid under all conceivable environmental conditions

2. Ordinary differential equation (ODE) models of biochemical networks			              
a. are based on continuously-valued variables for the concentrations of chemical species
b. describe biochemical systems in terms of probabilities of reactive events
c. are usually linear
d. can usually be solved analytically using sophisticated software, such as COPASI

3. In the iterative modelling cycle the so-called forward modelling, among other things comprises        
a. Optimisation                                                               b. parameter fitting/estimation
   c.  text mining in databases of scientific articles             d. stochastic simulation

4. Stoichiometric coefficients indicate								 
a. the speed of a reaction
b. the proportions in which substrates are consumed and products are produced
c. the change in steady state concentrations upon a small increase of the rate of a reaction
d. whether a steady state is stable or not

5. What is not needed when setting up and simulating an ordinary differential equation (ODE) model?
												              
a. the sensitivities (flux control coefficients)
b. the structure of the reaction system (stoichiometry)
c. the species concentrations at time point 0 (inital state)
d.  a description of the velocities of reactions (kinetic functions/rate laws)

6. Let us assume the reaction S⇋Pis in equilibrium. By how much does the ratio of product concentration to substrate concentration change if you double the substrate concentration and then let the system evolve to an equilibrium again?							                                       
a. by 2              b.  by ½                   c.  by 1/3               d. it does not change at all
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7.  Which of the following cannot be used to find steady states of a system			             
a. Newton method                                                           b. Gauss elimination algorithm
   c. forward integration                                                     d. backward integration (in reverse time direction)

8. Conservation relations are									
a. linear combinations of parameters that stay constant during a simulation
b. nonlinear functions of reaction fluxes that stay constant during a simulation
c. linear combinations of species’ concentrations that stay constant during a simulation
d. nonlinear functions of species’ concentrations that stay constant during a simulation

9. Which of the following is not saved in a file that contains a model in the Systems
              Biology Markup Language (SBML) format?							
a.  initial conditions
b.  kinetic functions
c.  parameters for the simulation method, such as step size
d.  the chemical equations including all stoichiometric coefficients

10. Annotations in models, as defined in the Minimal Information Requested In the
	Annotation of Models (MIRIAM) standard, are important because they -------     		             
a.  link (arbitrarily named) model entities to entities in the real world, such as specific proteins
b.  unify the naming of model entities across different models
c.  specify in a unique way how model entities should be displayed in a qualitative Model diagram
d.  give ratings for the biological correctness of parts of the model




Part B		                                         5 x 4 = 20
Answer any five questions
Each answer should not exceed 200 words or one page


11. Highlight the techniques used to study the differential expression and regulation of
          genes in the prokaryotic systems								

12. What is network centrality? Write a detail note on basic concepts in centrality		

13. Explain Gillespie algorithm.	
                                                                                              
14. Appraise Shannon’s information Theory                              
           	                       		
      15. How will you identify the various pathological status of diseases through a simulation Approach                                                                                                                     
                                                                                                                                                         	     
16. Briefly describe the reconstruction of regulatory Network with example.		           
				
17. List out the varied applications of gene cluster analysis and its impact on taxonomy      

18. Minimal gene complement are necessarily studied for a whole cell simulation approach – 
         Give your views in support of this.							           
		
19. Explain systems biology approach in disease management			           	                                                                             
                                                                                  
20. Write a note on Markup Languages used in systems biology.	                                   



						        Part C                                                           3 x 10 = 30
 Answer any three questions
Each answer should not exceed 600 words or three pages


21. Write the graphs model with diagrammatic representation. Describe and differentiate connected
          graphs k-connected and k-edge-connected graphs					

22. Elaborate the methods to convert mathematics to networks. Write a detail note on measure networks 
         in large scale										
	
23. Describe three ways to integrate data about an experimental system, and explain how integration
         helps you to obtain more and better information to understand  a biological system. Consider in 
         your answer for instance high throughput data, orthology, and knowledge bases   
         
      24. Explain Measurement technologies and experimental methods used in systems biology 

      25. What is a genetic network? Briefly describe the genetic networks prediction and data analysis	

 26. Illustrate the methods for analysing protein-protein interaction. Add on the importance of protein 
           protein interaction in cell cycle. 								
					
 27. Define SBML, Detail the importance and application of MATHSBML. Explain the technique 
           available to detail the theoretical network modelling    
   					
28. Mention the major experimental technique used for systems biology research forum. Explain the    
          methods for generating biological data platform for systems biology			

     29. Define cell designer? Explain the software platform and analytical methods and steps involved in 
         network simulation 				
					            
30. Write a note on software for biological network simulation. Appraise the common software 
           platform used in systems biology				          	                                    
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Seek and Ye Shall Find






