
Model Answer of AS-2157 

M. Sc. (Third Semester) Examination 2013 

CHEMISTRY  

Bio-inorganic Chemistry 

Time Allowed: Three hours 

Maximum Marks: 60 

Note: Question no. 1 from section ‘A’ is compulsory. Solve any five questions 

from section ‘B’. 

Section- ‘A’ 

     10x2= 20 

 

Note: Attempt all the questions.  Each question carries 2 marks. 

1. (i)  How many classes of chemotherapeutic agents are present? 

 

 
 

 

 

 

 

 

 

 

 



(ii)  Write the name of the components which is responsible in muscle contraction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii) Write the model complexes of the cytochrome-P450. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

(iv)  Write the reversible extraction of ‘inorganic’ components from Fe/S proteins. 

 

 
 

 

 

(v)  Which molecule is source of oxygen during photosynthesis? 

 

Ans. Water 

 

 

(vi)  Write active site of urease and hydrogenase.    

 

Active site of urease is Ni(II) 

Active site of hydogenage may be  Fe-Fe and Fe-Ni 

 

(vii) What are the uses of the metalloenzyme hydrogenase? 

 

An hydrogenase is an enzyme that catalyses the reversible oxidation of molecular 

hydrogen. 

 

 

 

 

 



 

(ix)   What are the main conformations of DNA? 

 

DNA exists in many possible conformations that include A-DNA, B-DNA, and Z-

DNA forms, although, only B-DNA and Z-DNA have been directly observed in functional 

organisms.  The conformation that DNA adopts depends on the hydration level, DNA 

sequence, the amount and direction of supercoiling, chemical modifications of the bases, the 

type and concentration of metal ions, as well as the presence of polyamines in solution.  

The first published reports of A-DNA X-ray diffraction patterns—and also B-DNA—used 

analyses based on Patterson transforms that provided only a limited amount of structural 

information for oriented fibers of DNA. An alternate analysis was then proposed by 

Wilkins et al., in 1953, for the in vivo B-DNA X-ray diffraction/scattering patterns of highly 

hydrated DNA fibers in terms of squares of Bessel functions. In the same journal, James 

Watson and Francis Crick presented their molecular modeling analysis of the DNA X-ray 

diffraction patterns to suggest that the structure was a double-helix.  

 

 

(x)  Write the names of the functional group desferrioxamine B and enterobactin. 

 

Hydroxamic acid group 

Section- ‘B’ 
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(Long Answer Type Questions)   5x8= 40 

Note: Attempt any five questions.  Each question carries 8 marks. 

2. Explain how Ca
2+

 ion makes conformational change after binding the active site of 

Troponin-C and explain how this alteration regulates muscle contraction. 

  



 
 

 

 

 

 

 



 
3. Explain the structure of cytochrome P-450 and its catalytic cycle of cytochrome P-450 in the 

oxygenation reaction. 

Description of the following catalytic cycle along with structure: 

 

 



  



 

4. Describe the nitrogen fixation catalyzed by nitrogenase and also discuss the thermodynamic and 

kinetic aspects of nitrogen fixation. 

 

Description of the following graph and mechanism: 

 

 

 

  



 

Thermodynamic and kinetic aspects of nitrogen fixation 



5. Write notes on PS-I and PS-II of photosynthetic system. 

Description of the following mechanism: 

 

 



  



 

6. Give brief account on the following 

(a) Urease  (b) Hydrogenase 

  



 

  



         A hydrogenase is an enzyme that catalyses the reversible oxidation of        

molecular hydrogen (H2), as shown in below: 

(1) H2 + Aox → 2H
+
 + Ared 

(2) 2H
+
 + Dred → H2 + Dox 

Hydrogen uptake (1) is coupled to the reduction of electron acceptors such 

as oxygen, nitrate, sulfate, carbon dioxide, and fumarate. On the other hand, proton 

reduction (2) is coupled to the oxidation of electron donors such as ferredoxin (FNR), 

and serves to dispose excess electrons in cells (essential in pyruvate fermentation). 

Both low-molecular weight compounds and proteins such as FNRs, cytochrome c3, 

and cytochrome c6 can act as physiological electron donors or acceptors for 

hydrogenases.  

 

The [NiFe] hydrogenases are heterodimeric proteins consisting of small (S) and large (L) 

subunits. The small subunit contains three iron-sulfur clusterswhile the large subunit contains 

the active site, a nickel-iron centre which is connected to the solvent by a molecular tunnel. In 

some [NiFe] hydrogenases, one of the Ni-bound cysteine residues is replaced 

by selenocysteine. On the basis of sequence similarity, however, the [NiFe] and [NiFeSe] 

hydrogenases should be considered a single superfamily. To date, periplasmic, cytoplasmic, 

and cytoplasmic membrane-bound hydrogenases have been found. The [NiFe] hydrogenases, 

when isolated, are found to catalyse both H2 evolution and uptake, with low-potential 

multihaem cytochromes such as cytochrome c3 acting as either electron donors or acceptors, 

depending on their oxidation state. Generally speaking, however, [NiFe] hydrogenases are 

more active in oxidizing H2.. 

Like [FeFe] hydrogenases, [NiFe] hydrogenases are known to be deactivated by molecular 

oxygen (O2). Recently, a novel hydrogenase from Ralstonia eutropha have been found to be 

oxygen-tolerant. This finding increased hope that hydrogenases can be used in photosynthetic 

production of molecular hydrogen via splitting water. 
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7. What is DNA probe.   Discuss its details biological applications using schematic 

presentation. 

 

  



  



 

8. Describe the mode of coordination of iron in transferrins and explain transferring,  

recognition and demetallation process. 

Description of the following Structure: 

 

 
  



    


