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I : BIOCHEMISTRY 

Q. 1 – Q. 10 carry one mark each. 
Q.1 Four proteins (P1, P2, P3 and P4) have 17, 10, 21 and 14 percent hydrophobic amino-acids 

respectively. The order of precipitation of these proteins using ammonium sulphate will be 

(A)  P3, P1, P4, P2 (B)  P3, P1, P2, P4 (C)  P2, P4, P3, P1 (D)  P2, P4, P1, P3 

Q.2 Which one of the following pairs of amino-acids in the protein has high propensity to take up the 
α-helix conformation? 

(A)  Gly-Asp (B)  Pro-His (C)  Gly-Pro (D)  Ala-Arg 

Q.3 Which one of the following closely defines ‘Molten Globule’ state of a protein? 

(A)  State with high degree of secondary structure and loss of tertiary structure 
(B)  State with complete loss of secondary structure 
(C)  Completely unfolded state 
(D)  Loss of quaternary structure 

Q.4 Which one of the following amino-acids has highest fluorescence quantum yield ( ) in aqueous 
solution? 

(A)  Tyrosine (B)  Tryptophan (C)  Phenylalanine (D)  Histidine 

Q.5 Which one of the following compounds does NOT block electron transport? 

(A)  Cyanide (B)  Rotenone (C)  Oligomycin  (D)  Antimycin A  

Q.6 The pair of amino-acids which does NOT undergo post-translational modification is 

(A)  Asn-His (B)  Tyr-Ser (C)  Asn-Ser  (D)  Ala-Gly 

Q.7 Match the hormones in Group I with their metabolic precursor in Group II  
Group I                      Group II 

P.  17-  estradiol    1. Arachidonic acid
Q.  Thromboxane A2       2. Tyrosine
R.  Epinephrine     3. -carotene
S.  Retinoic acid     4. Cholesterol

(A)  P-4, Q-2, R-3, S-1 (B)  P-1, Q-3, R-2, S-4 
(C)  P-4, Q-1, R-2, S-3 (D)  P-1, Q-2, R-4, S-3 

Q.8 Upon stimulation of a eukaryotic cell, the intracellular calcium (Ca2+) is released from 

(A)  Endoplasmic reticulum (B)  Nucleus 
(C)  Peroxisome (D)  Mitochondria 

Q.9 Leguminous plants maintain a very low concentration of free oxygen in their root nodules because 

(A)  the nitrogen fixing bacteria living in the root nodules are anaerobic 
(B)  of binding of oxygen to leghemoglobin 
(C)  reductase enzyme of the nitrogenase complex helps in removal of O2 
(D)  nitrogenase enzyme of the nitrogenase complex helps in removal of O2 
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Q.10 The membrane of mature B cells have 

(A)  both IgG and IgM (B)  both IgG and IgD 
(C)  both IgM and IgE (D)  both IgM and IgD 

Q. 11 - Q. 20 carry two marks each. 

Q.11 An amino-acid has one proton donating group in the side chain (R). The pKCOOH, pKNH2 and pKR 
values for this amino-acid are 2.19, 9.67 and 4.25, respectively. Which one of the following 
statements about this amino-acid is CORRECT? 

(A)  Majority of the molecules will have a net charge of -1 at pH of 7.0 
(B)  Majority of the molecules will have a net charge of 0 at pH of 4.25 
(C)  All the molecules will have a deprotonated R group at pH of 3.22 
(D)  During titration with a strong base, deprotonation will start with the R group 

Q.12 Which one of the following bacterial toxins does NOT have ADP-ribosyl transferase activity? 

(A)  Pertussis toxin (B)  Diphtheria toxin 
(C)  Pseudomonas Exotoxin A (D)  S. aureus α-toxin 

Q.13 The CORRECT pair of amino-acid sequence and the corresponding target organelle is 

(A)  KDEL  -   Golgi (B)  K-K/R-X-K/R  -   Lysosome 
(C)  SKL   -   Peroxisome (D)  NPVY  -   Endoplasmic reticulum 

Q.14 -oxidation of a 16 carbon fatty acid and a 17 carbon fatty acid leads to formation of 

(A)  (8 Acetyl CoA) and (8 Acetyl CoA + CO2), respectively 
(B)  (5 Propionyl CoA + 1 CO2) and (5 Propionyl CoA +1 Acetyl CoA), respectively  
(C)  (5 Propionyl CoA  + 1 CO2) and  (5 Propionyl CoA + 2 CO2), respectively 
(D)  (8 Acetyl CoA) and (7 Acetyl CoA + 1 Propionyl CoA), respectively 

Q.15 Pick the correctly matched pairs. 

P.   Immature B cells — Terminal deoxynucleotidyl transferase 
Q.  Activated B cells — Class switching  
R.  Pre B cells — Surrogate light chain 
S.  Mature B cells — Recombination activating gene 1  

(A)  P and R (B)  Q and R 
(C)  Q and S (D)  Q and P 

Q.16 The actual free energy change of a given biochemical reaction carried out under standard 
conditions with 1 M initial concentration of each of the reactants and products will be  

(A)  equal to zero 
(B)  equal to standard free energy change for the reaction 
(C)  less than the standard free energy change for the reaction 
(D)  greater than the standard free energy change for the reaction 
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Q.17 Match the enzymes in Group I with their corresponding activity in Group II 

Group I                       Group II 

P.  Flippase 1. Catalyzes the movement of any phospholipid across the lipid bilayer
down its concentration gradient

Q.  Floppase 2. Catalyzes the translocation of amino-phospholipids from the
extracellular to the inner leaflet

R.  Lipase 3. Catalyzes the translocation of membrane phospholipids from cytosolic to
the extracellular leaflet

S.  Scramblase 4. Degradation of phospholipids from the lipid bilayer including the inner
 and outer leaflets

(A)  P-2,  Q-3,  R-4,  S-1 (B)  P-1,  Q-2,  R-3,  S-4 
(C)  P-4,  Q-1,  R-2,  S-3 (D)  P-3,  Q-2,  R-4,  S-1 

Q.18 Match the antibiotics in Group I with their mechanism of action in Group II 

Group I                Group II 

P.   Tetracyclines 1. Inhibits bacterial protein synthesis by blocking peptidyl transfer

Q.   Chloramphenicol 2. Inhibits bacterial protein synthesis by blocking the A-site on the
ribosome

R.   Cycloheximide 3. Misreads the genetic code and inhibits initiation of protein
synthesis

S.   Streptomycin 4. Inhibits protein synthesis by blocking peptidyl transferase on
80S ribosome

(A)  P-2,  Q-1,  R-3,  S-4 (B)  P-2,  Q-1,  R-4,  S-3 
(C)  P-4,  Q-3,  R-1,  S-2 (D)  P-3,  Q-4,  R-2,  S-1 

Q.19 The kinetics of an enzyme in the presence (+I) or absence (-I) of a reversible inhibitor is described 
in the following graph. 

 

If concentration of the reversible inhibitor in +I experiment was equal to 3.0 × 10–3 M, then the 
dissociation constant for the enzyme-inhibitor complex is 

(A)  1 × 10–3 M (B)  2 × 10–3 M (C)  3 × 10–3 M (D)  4 × 10–3 M  
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Q.20 The figure below is a schematic of a linear double stranded DNA containing the indicated 
restriction sites. The DNA was completely digested with PvuII and EcoRI. The products were 
purified and added to an appropriately buffered reaction mixture containing dNTP mix, α-32P 
dATP, and Klenow fragment of E. coli DNA polymerase I. The Klenow reaction products were 
analyzed by gel electrophoresis and autoradiography. Which of the following products depicts the 
expected result?  
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