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Instructions: .
= Answer all questions i pact in the paper el and submit,
In cuchof the questons T 1S i paaC L peck one of the alternatives from (a), (b), (L) d),
and (¢) which s correct or mostapproprie and underline your selection.
*  Use the answer wiiting book (o answer the questions in part 11, o
Part 11
01. Answer all parts.
a. Brefly explain following terms.
1. Epimers
1. Oligosaccharides
ul.  Catabolism (15 marks)
b. Consider the structure of D-fructose.
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1. Draw two Haworth projections of the pyranose ring forms for the two anomers of

fructose
1. Draw the chair conformations of each pyranose ring structure above.

O

i List out five functions of carbohydrates in the living body.

tv. Even though Fructose does not have an aldehyde group, it gives positive results

with Fehling's Tests. Explain the reason for this observation (45 marks)

¢. Carbohydrate metabolism is one of (he major ways of producing enerpy i the hody
Give short answers (o the following questions regardmg carbohydrate metabolism
L. List out the main steps of glycolysis.
1. What is the role of phosphoglucorsomerase enzyme in glycolysis? With appropriate
structures, draw a suitable mechanisi 1 for the process
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1. Mention the products of glveolysis with I net amounts




02. Answer all parts.

a. Give short answers 10 th

i What does it mean by feedback imnhibition?

11

ii. Briefly explain the allosteric regulation of enzymes in the metabolic process.

jii. List three methods, other than allosteric regulation, used in biological systems (0

regulate the catalytic activity of enzymes. (30 marks)

-

b. Kinetics of the enzymes can be studied using the following reaction.

kq ks
E4S2 ES 2 P+E

E: free enzyme; S: Substrate; ES: Enzyme-Substrate complex; P: Products
i. Using suitable assumptions. derive the following equation regarding Michacl-
Menten kinetics.
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ii. Plot the Lineweaver-Burk plot with deriving a suitable equation, and Jabel the graph
properly.
{ii. Using an appropriate equation, show the order of enzymatic reaction changes from
ph order to zeroth order when the substrate concentration is increascd.

(40 marks)

¢ Replication of DNA occurs with the aid of enzymes.
i Draw the complementary RNA fragment for the given DNA fragment below.
-A-G-T-C-C-A-A-T-G-C-
ii. Briefly explain the major steps of DNA replication.

(30 marks)

03. Answer all parts.
a. Answer the following questions
i Define the term Zwitterion of amino acids.
ii. Draw a dipeptide to show the peptide bond and mark the peptide plane.
iii. Explain why the peptude plane of the protein is a rigid planar structure.
(3¢ marks)
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C.

Grve short answers (o the follow IR queniions

. Last out what wie the unpottnee of protem sequencing

1. What are the mamn steps used i protein sequencing?

1. Briefly explain Gel (iltration in protem purtlication.

(40 marks)

A polypeptide chamn containing 07 amino acids was purified and used to determine its
sequence. The followmp treatments were performed on the polypeptide chain, and the
following results were observed

Test 01: After exposing the polypeptide to fluorodinitrobenzene:

Product: Dinitrophenyl-Gly complex

Test 02: After exposing the Protein to rypsin; gives one tripeptide and two dipeptides
Products: Gly, ‘itp, Arp Asp, Ser/ Tyr, Lys

Test 03: After exposing the protein to chymotrypsin; gives one tripeptide and two
dipeptides

Products: Lys-Asp-Ser / Gly, Trp / Arg, Tyr

Considering the above obscrvations, determine the correct scquence of amino acids of
the polypeptide.

o

(3¢ marks)
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