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RUCTIONS TO CANDIDATES

This question paper consists of SIX questions.
Answer ALL questions.
You should write legibly in black or blue ink

TION 01 (100 Marks)

ntion three different types of sites directed mutagenesis. (30 Marks)

......................................................................................................
......................................................................................................
........................................................................................................
........................................................................................................
..........................................................................................................

State basic principle of site directed mutagenesis. (30 Marks)

.......................................................................................................
.......................................................................................................
.......................................................................................................
.........................................................................................................
.........................................................................................................
....................................................................................................

....................................................................................................

........................................................................................................
.......................................................................................................
......................................................................................................

...................................................................................................
....................................................................................................
.....................................................................................................

.....................................................................................................
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ESTION 02 (100 Marks)

.. Name the different types of bonds stabilizing the tertiary structure of protein. (30 Marks)

............................................................................................................
..............................................................................................................

..............................................................................................................

.....................................................................................................
..................................................................................................

..............................................................................................................

(30 Marks)
What are the importance of regulation of proteins? (40 Marks)
STION 03 (100 Marks)
tate different methods for protein separation. (30 Marks)

........................................................................................................

.................................................................................................




§.2.|Differentiate between salting in and salting out techniques. (30 Marks)

..........................................................................................................
..........................................................................................................

...................................................................................................

...........................................................................................................

...................................................................................................

..................................................................................................

.........................................................................................................

.........................................................................................................

.........................................................................................................

..................................................................................................

QUESTION 04 (100 Marks)

o)

Jutline the basic process and key steps involved in a gene knockout experiment.
(50 Marks)

......................................................................................................
......................................................................................................
..................................................................................................
..............................................................................................

......................................................................................................

......................................................................................................
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4.2 Compare and contrast gene knockout and gene knockdown technologies.
(50 Marks)
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Question 05 (100 Marks) ~

5.1 Outline the sequential steps involved in constructing and expressing a recombinant
protein. (50 Marks)
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5.2 Briefly explain the diverse applications and pivotal roles of recombinant proteins in
medical, pharmaceutical, industrial, and scientific research fields. (50 Marks)
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ESTION 06 (100 Marks)

6.1 Outline the basic steps involved in a typical mass spectrometry analysis (50 marks)

.....................................................................................................

.....................................................................................................

.....................................................................................................

......................................................................................................

......................................................................................................

6.2 Illustrate how mass spectrometry contributes to understanding protein structure and
function. (50 marks)

......................................................................................................

......................................................................................................

......................................................................................................

......................................................................................................
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| ]TS RUCTIONS TO CANDIDATES

This question paper consists of SIX questions.
Answer ALL questions.

You should write legibly in black or blue ink

\
| q‘# STION 01

(100 Marks)
tate the levels of regulation of gene expression in eukaryotes.

(50 Marks)

..............................................................................................................

--------------------------------------------------------------------------------------------------------------

............................................................................................................
...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

...........................................................................................................

-------------------------------------------------------------------------------------------------------------

.............................................................................................................

3

Briefly explain two post-transcriptional modifications and their processes. (50 Marks)

..........................................................................................................

...........................................................................................................

.........................................................................................................
.........................................................................................................
..........................................................................................................
...........................................................................................................
...........................................................................................................

...........................................................................................................

.............................................................................................................

............................................................................................................
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)UESTION 02 (100 Mar 010 '
List the different techniques used in transcriptomics studies. (50 Marklsgb
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{3 Compare and contrast the advantages and the limitations of microarray technique. (50 Marks)
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!}jl[lES TION 03 (100 Marks)
3 JIl Define the term “gene transcription”. (50 Marks)
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3.P| Briefly explain the three phases of transcription. (50 marks)
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STION 04 (100 Marks)

efine the term “epigenetics”™ (50 Marks)

...........................................................................................................

w genes turn on and off as a result of histone modification in epigenetics. (50 Marks)

..........................................................................................................

...........................................................................................................

(40 Marks)

---------------------------------------------------------------------------------------------------------
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QUESTION 06 (100 Marks) I
6 Briefly explain how multiple proteins act together to fold and condense prokaryotic DNA
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TRUCTIONS TO CANDIDATES

This question paper consists of SIX questions.
Answer ALL questions.

You should write legibly in black or blue ink

ESTION 01 (100 Marks)

Define whole genome sequencing. (20 Marks)

-----------------------------------------------------------------------------------------------------------
...........................................................................................................
............................................................................................................

............................................................................................................

...........................................................................................................
...........................................................................................................

...........................................................................................................

..........................................................................................................
..........................................................................................................
-----------------------------------------------------------------------------------------------------------
..........................................................................................................
............................................................................................................
...........................................................................................................
..........................................................................................................
.........................................................................................................
..........................................................................................................
.........................................................................................................
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The fd?lowing diagram is a sequence pattern obtained from the Sanger sequence metth.OOlO
ify the sequence and elaborate on how to get the sequence read using the Sanger sequencing
of. H (40 Marks)

B R D R R R ) ersssesssssss s NIRRT AR Y R R R ) DR
.E.... ................. P T I Py ey ety ey R e SR seseuseseree
4 sssssssasssrrannan saan

| ----T?w-q ....... Sresessasssrssasase ey seesrasrarrarestesararrn s Fessstsensess s e At E ety
i
!
B R R tesssssssssransnnsnnany sissssssassesrsensarnnass tesssssssssansseasarassanes
|
l :
................. R R

R R R ) DR

|

i
- -
ey
P
%
o 8
:

.
-
s 8
5%
:

¥ 4
-
2 B
i .
¥ &
i
5
b~
y, i
-
S
.

.

.

.

:

.

:

i 2
-
g =
HE
-
2
-
A
A
.




|

ol
)MZSTION 02

(20 Marks)

............................................................................................................

\
‘ . . . . .
Define chromosomal aneuploidy, name one genetic disorder with chromosomal aneuploid.
|

(25 Marks)
o
|

........................................................................................................

.......................................................................................................

...................................................................

|
:nti'ify the genetic condition given in the diagram and how you identify that. (20 Marks)
|
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--------------------
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(100 marks)
(20 Marks)
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population of beetles, a particular gene locus has two alleles, A and a. The frequency of
lele A is 0.7, and allele a is 0.3.

ssuming the population is in Hardy-Weinberg equilibrium:
) Calculate the frequencies of this population's three genotypes (AA, Aa, and aa).
(25 Marks)
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STION 04

y the pedigree of hemophilia inheritance in queen Victoria's descendants (1800s-1900s)
answer the following questions about its X-linked recessive pattern.

(100 marks) 00010

M#nso Gonzalo

GERMAN RUS&*\N
ce Philip ROYALTY ROYALTY

I
D€l

Carlos of

1l ! King Juan
6E [ | King Charlse

\ j L

T T
| CURRENT ENGLISH ROYALTY SPANISH ROVALTY
|
| 4.1 State the characteristics of the above pedigree that support the identified inheritance
| pattern. (30 Marks)
AR | —— e e
|
HTEE ] | oo BRI vsiconinsimminamiasisimnstoiioinsminamiminmismnnisission s Ao mme s e S R S S R e e
| .........................................................................................................
I
|
I e

.2 Queen Victoria's daughter Alice mated with Louis IV and produced seven children.

Mention the percentages of carrier daughters and sons with haemophilia separately.
(30 Marks)

.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................
.........................................................................................................

.........................................................................................................




4.3 If a male haemophiliac (such as Leopold) marries a normal female, elaborate wiQ QOlO

punnet chart whether there is any possibility of having sons with haemophilia.
(40Marks)

.........................................................................................................
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STION 05 (100 marks)

List the hierarchical organization of chromatin into chromosomes, detailing the size of
condensation, involvement of histones, and other aspects of DNA packaging.(20 Marks)
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.\Explain how chromosome condensation impacts the frequency and types of chromosomal
(50 Marks)

prrations in eukaryotic cells.
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UESTION 06 (100 Marks)

State two sequence alignment tools available to analyze the genome. (15 Marks)
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