Week VIII: Assignment
Subject: Microbial Physiology and Metabolism

Subject Code: MICR-523

Topics: BNF, Chemolithotrophs, Calvin Cycle, Iron and hydrogen oxidation
Q1. Multiple choice questions:
i)  Which statement correctly describes carbon fixation?

A. the conversion of CO2 to an organic compound

B. the use of RuBisCO to form 3-PGA

C. the production of carbohydrate molecules from G3P

D. the formation of RuBP from G3P molecules

E. the use of ATP and NADPH to reduce CO2
ii). What is the molecule that leaves the Calvin cycle to be converted into glucose?
A. ADP

B. G3P
C. RuBP
D. 3-PGA

iii)    In the process of carbon fixation, RuBP attaches a CO2 to produce a 6 carbon molecule, which is then split in two. After phosphorylation and reduction, what more needs to happen in the Calvin cycle? 

A. addition of a pair of electrons from NADPH 

B. inactivation of RuBP carboxylase enzyme 

C.  regeneration of ATP from ADP 

D. regeneration of rubisco 

iv)    The light reactions of photosynthesis supply the Calvin cycle with 

A. light energy. 

B. CO2 and ATP. 

C. H2O and NADPH. 

D. ATP and NADPH. 

E. sugar and O2. 
v)     Azotobacter protects its nitrogenase from the toxic effect of oxygen because;
A. The nitrogenase is resistant to oxygen
B. It is an anaerobic organism
C. It has high rate of respiration 
D. None of the above
A. vi)     The di-nitrogenase is a heterotetramer containing subunits.
B. α2β 
C. α2β2
D. αβ2 

E. αβ
vii)     Number of MgATP required for each electron transferred from dinitrogenase reductase to dinitrogenase;
A. 1
B. 2
C. 16
D. 8
viii)  Hydrogen production during the process of biological N2 fixation is
A. Loss of energy
B. Beneficial for the organism
C. Hydrogen is not produced
D. None of the above
Q2. Short answer questions:
i)  Write a note on chemical nitrogen fixation v/s biological nitrogen fixation.
ii) Wherefrom the energy is derived by microorganisms for the fixation of nitrogen?
iii) Which part of the Calvin cycle would be affected if a cell could not produce the enzyme RuBisCO?
iv) Write in brief about the characteristics of chemolithotrophic bacteria.
Q3.Long answer questions:
i) Explain iron and hydrogen oxidation by chemolithotrophic bacteria.
ii) Write a detailed note on alternate nitrogenases and their properties.
