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Instructions: Answer all questions in section A and any two in section B

SECTION A (30 marks)
1. Describe the structure of of DNA (5 marks)
2 (a) Explain the concept of the central dogma of molecular biology (4 Marks)

(a) Use the figure below to answer the questions that follow

Second letter
u C A G
uw] ueuT uau] uay] U
Phe (F > Tyr = Cys
e uce UAL e | c
u ) > Ser (S
uuA UCA UM Stop UGA  Stop A
»leu ¢ (terminator) (terminator)
UG ucs, UAG  Stop UGG Trp M G
(termnator)
w ] el u
> His (K
uc C cGC c
c & Pro AR R
5 UA AA CGA A x
8 G g
2 X G CGG, 6| =
w . L]
= AW ] AN AGU B -
f - > Asn () > Ser (S =
> ALC > Be () AcC AAC | AGC | c |F
A >The M :
ALA AAA AGA A
el K AR B
Met (M) AAG AGG G
A gratiaton) = 5
an 6e s o ety u
ot GCC GAC GGC c
G GUC >val > A3 A = > Gly 1G)
GCA GAA GGA A
GLA = P Gy
cuG GC GAG | GGG | G




BOTA 413

(b) Give two examples from the figure to show that the genetic code is degenerate.

2
marks)
(c) What is the nucleotide sequence of the sense strand of the DNA coding for the amino
acid sequence: Alanine-Lysine-Leucine-methionine? (2 marks)
3.Describe the steps followed during cloning of DNA (5 marks)
1. Explain why E. coli uses lactose only when there is no glucose or sucrose available
(6
Marks)
2. Explain why DNA replication is described as being semi conservative (2 mark)
3. Describe the types of mutations (6 Marks)
SECTION B (40 MARKS)
8. a. Discuss the process of protein biosynthesis in prokaryotic cells (10 Marks)
b. Describe the structure of an eukaryotic gene
9. (a) Describe the types of plasmids that occur in bacteria (10 Marks)
(b) Describe the polymerase chain reaction (10 Marks)

10. (a) Explain why genetic engineering of micro-organisms is much easier than of plants and
animals (10 Marks)

(b) Describe the general protocol for isolation of DNA (10 Marks)
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