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SECTION ..A"

[20 Q'x9'5=10 marks]

thoose the most appropriate answer.l. The correct genetic,equerc, is
[ ] Promotor, initiation code, gene, terminator code, terminator region
[ ] Promotor, initiation code, gene, terminator region, terminator code[ ] Initiation code, promotor, gene, terminator code, terminator region
[ ] Initiation code, promotor, gene, terminator region, terminator codeI

2 while one strand of duprex DNA is being transcribed to mRNA[ ] the complementary strand makes tRNA
[ ] the complementary strand is inactive
[ ] the complementary strand at this point is replicating
[ ] mutations are impossible during this short period

Ht",*:i:*Iilfg statements, concerning regulation of trpoperon expression by

[ ] The leader peptide sequence encodes enzymes required for tryptophan synthesis.
[ ] Ihe.lgader peptide ,eqrrnce contains ," t,Vpt"ptliiesiaues[ ] Rapid translation o{$e leader renti{e d6;r;dieiion ortne mRNA transcript[ ] Rapid translation of the leader prptia" pr.*"tr r"Xrpietion of the ,nnNe t *script.

Which of the following is true ofthe lac operon in E. coli?I J The operon is oniy switched on in thl absence ori..tor" in the gxowth medium.
I I lhr lac operon messenger RNA is a polycistronic mRNAI J The enzyme p-garactosidase is onry iroiu.rJln-h;ir*tiries when the rac
- repressor is bound to the operator
[ ] The promoter is the binding site for the rac repressor.

suppose a certain gene contains the double-stranded sequence:
5'- ATGTTTAGCGCC -3,
3'- TACAAATCGCGG.5,

If the top strand is the sense strand and codes for an ,RNA whose sequence begins

;}L}r*:[i,X. fotlowing woutd be the r.qrrnr. oi,,. rorr.rponding rrg,irnt

[ ]5'.AUGWUAGCGCC.3' I J5'-CCGCGAWUGUA-3'[ ]5'.GGCGCUAAACAU-3' I J5'-UACAAAUCGCGG-3'
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6. The chromosomal genes that posses fertility factor is known as
I lRFactor t lFprimefactor [ ]Ffactor t lHfr

7 ' which of the following process generates a new copy of the transposable element at a
new location of DNA?
[ ] Homologous genetic recombination
[ ] Site specific recombination
[ ] Non-homologous recombination
[ ] Replicative recombination

8' Which of the following does not code for an enzyme having both helicase and nuclease
activity?

[ ]Rec-A [ ]Rec_B [ ]Rec_C [ ]Rec-D

9. Which of these describes a Holliday junction?
. t I A section of DNA where base pairing is not exact

t ] A strand of DNA containing ginetic material from two different chromosomesI J An interaction of two stranJs oroNe from homologous chromosomes
t ] A three stranded DNA structure where single stranded DNA has invaded a double

Helix
10. A frameshift mutation

[ ] replaces one amino acid with another

[ ] removes part of the protein

[ ] introduces a section of amino acids not normaily found
[ ] joins two different proteins

I l. Alkyltransferase can be used only once because

I I m. protein is hydrolyzed in the process of repairing the DNa
[ ] The protein is chemically changed by the addition o]a methyl group.
[ ] The protein becomes attached to ttre ONR strand
[ ] Allof these

12' How does recombinational repair differ from nucleotide excision repair (NER)?
[ ] Unlike NER, recombinational repair is unable to repair damage caused by thymine

dimers

t ] NER replaces the thymine dimmer while recombinational repair leaves it in placet ] lrgn requires DNA polymerase and ligase function, while recombinational repair
does not.

[ ] NER involves nick translation, which recombinational repair does not

l3' How does the mismatch repair system distinguish between the parental (i.e. correct) DNA
strand and the newly synthesised strand containing the mismat"n"a U^"t
I J Thymine in the parental strand ofthe helix iimethylated at GATC.
[ ] Thymine in the new strand of the helix is methylated at GATC.
[ ] Guanine in the parental strand of the helix is mlthylated at GATC[ ] Guanine in the new strand of the helix is methylated at GATC.
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which of the following mutations is most likely to be disruptive to protein synthesis orfunction?

[ ] UAU to UAC
[ ] UAU to UAA

[ ] UAU to UUU
[ ] UAU to CAU

[ ] The identities of their third base
[ ] Both (b) and (c)

Degenerated codon differs mostly in
[ ] The identities of their r"rond burc
[ ] The wobble position

Which of the following best describesthe'cap'modification of eukaryotic 6RNA?
I I I modified guanine nucreotide added to the 3'end oitr* transcript.
I I I modified guanine nucreotide added to rhe 5'end of the transcript.t I A string of adenine nucleotides added to the 3'end of the transcriptt I A string of adenine nucleotides added to the 5'end of the transcript

Transcription and translation of a gene composed of 30 nucleotides would form a proteincontaining no more than _ urnino acids.t ll0 r lrs t 160 t ]eo

An antibiotic interferes with the ability ofthe ribosome to move. what affect wouldexposure to this chemical have on a bacterial cell?[ ] protein synthesis will be affected

[ ],1r. protein synthesized will be shorter than normal
I I trr protein synthesized will be longer than normalI J no proteins will be produced

what effect would you expect if gene expression of the lac operon were completelyrepressed?

[ ] The cell would be more efficient without uwasting" 
the energy required for the low

_ _ level of lacZ, racy, and racA geneexpression 
v v,vr6J rvyr'''su rt'r

[ ] Allolactose would accumuhtf within the cel and become toxic.[ ] Lactose would not be converted into the inducer and the operon could not beinduced.

t I AII of these

A geneticist isolates 
1g:rr for a specific trait under study. she arso isorates thecorresponding mRNA. uaon comiarison, the mRNA i, rouna to contain 1,000 fewerbases than the DNA r.qurnr". oid thegeneticist isorate the wrong DNA?[ ] Yes' mRNA is made from a DNALmphte and should be the same length as thegene sequence

[ ] Yes' the mRNA should contain more bases than the DNA sequence because bases_ flanking the gene are also transcribed
I J No, the final mRNA contains onry exons, the introns were removedI J No, the mRNA was partiaily degraded after it was transcribed

I

,
20



2.

3.

4.

5.

6.

SECTION ..B''

Fill in the blanks
[10 Q.x l=10 marks]

l. RNAistands for

If the DNA coding strand is ACAGTCGAT, the mRNA strand will be

Nucleases that specifically cleave Holliday intermediates are often called

Changing the codon AGC to AGA represents a mutation

Addition or deletion of a nucleotide base pair involves 

-- 
mutation

The enzyme photolyase repair the thymine dimer in the DNA by

mechanism.

It30%of an organisms DNA is thymine then_ _%isGuanine.
FIqp 60 and 70 are proEins involved in

There are types of RNA polymerases in eukaryotes

The complex of RNA polymerase, DNA template and new RNA transcript is
called .
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AttemptllZ questions

l. DNA polymerase is a processive enzyme.Explain.

2' Describe post transtationar modifications of proteins.

3' Enlist different biological roles for recombination and exptain any one in detail.
4' Explain how chemicars can act as potentiar DNA mutagens.

5' Exprain the rore of methyration in DNA mismatch repair.

6. Explain the role of ubiquitin in protein degradation.

7 ' Enlist any five sim,arities between DNA reprication and transcription.

8. Explain the two modes for termination of transcription.

9. IRNA acts as an adapter molecule in translation. Explain.

10. Enlist any five differences between B_DNA.and Z_DNA.

I l. Explain the significance of gene regulation
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