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- k k‘Answer ALL questlons All questlons carry equal marks

~ This question paper consists of 4 questiqné on7 pr'in‘tke‘dp'agesf. .




Ql :Fxgures lin 5 shaw the maps Of commonly used vectars for gene clomn Identxfy the clomng -
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‘plam why is 1t<‘o.‘ ; (2 marks)
‘ ; . :“~[Total 25 marks]

al products roduced by plants and thelr synthetlc denvatlves are expected to play . .

‘(u) F1gure 6 shows the effects of hot water extract ¢
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7 g23‘(a‘).(Continued1- -
‘ f“:‘(ii)'; Suggest some. reasons why a molecular brologrst mrght wrsh to perform a ‘
. i;parrwrse sequence alrgnment ... (5 marks)k -

® @O DNA molecular testmg usmg PCR and allele-specrﬁc ohgonucleotrde (ASO)‘ .
. hybrrdlzatron to look for mutations of the open—anle glaucoma gene GLCIA.
~ Open-angle glaucoma is by far the most common form of glaucoma,which ifitis
~ npot diagnosed and treated, total blindness can occur. - Sequences of the two
o Tallele-speclﬁc olrgonucleotrdes (ASOs) one for the wxld—type allele and one for -
‘“the mutantallele areshown below . . -

. ;Wﬂd type 30Pre 5 GACAGTTCCCGTATTCTTG 3"
 Mutant370Leu ]‘ . GACAGTTCCTGTATTCTTG3’ .

 Based on the GLC]A gene sequence, prrmers were desrgned for PCR :
- amplrﬁcatron of the region of the gene containing the mutation. The PCR
_ product was dotted onto two membrane filters under condrtlons that denatured .
r the DNA to single strands. Two ASOs (each 19 nt long) were made, one forthe
~ wild-type alle and one for the mutant allele. Each ASO was labeled and was then .
. hybridrzed w1th the GLCIA DNA 1mmob1hzed on one of the ﬁlters .

‘ o Copy the two membrane strrps below mto your answer book and draw the;"i .
 expected results of the dot blot autoradrograms for a homozygous normal, a
. f‘homozymous mutant and aheterozygous mdrvrdual o (5 marks) -

k Homozygous Homozymous Heterozygous
. normal_:i_ mutant . .

vt [

(i) f RNA was lsolated from four drfferent cell types and probed wrth radlolabeled
- cloned gene Y The results are shown m Frgure 8. Interpret the results of this
*j,;fexperlment ... _ = (5 marks)

. Lrver cells ~ Neurone = Musclecell  Spermcell

. FemE

~ This question paper consists of 4 questions on 7 printed pages.




g23§b)§(}ontmued) ’, o

(m) Fxgure 9 shows the maps of restnction s&tes (arrows} of a gene for student A and
studert B, resp twely he ba. be‘ew phe zestrxctzon map re presems the probe

StudentA . StudentB :,V .

D 'th.. .ostr tion fragm ‘sle th polymnvph*sm *‘o stadﬂn s A andB ughnw" .
the effect of msernomdeletxon - - (5 marks), =

Q4 @ () ',;»,'Suggest a method for how somatostatlon (the growth hormone mhxbttmg“,f
- he rmone) an be c‘onnd .ntoabactenal cells ‘vntheutm king acDNA (2 mafks, "

~—

. (n) ; Htghhght some constderattons that must be taken before we contruct an E coli
: stram that w1li produce a mammahan protem such as human gmwth hormone .
, , _ ~ , ' (9 marks)j -

[(iii)," To pr‘oduce ;ecomomant nuﬁan insuhn, tne codmg beuquence:, of the two
- ,polypeptnde chmns, the Aand B chains, are placed next to the coding sequence of
a native E. coll protein, P-galactosidase fo create a fusion protein. Why is this
5 'ryff ow are the wo polypeptxdes scparated aﬁer the fusmn protemf -
’ g,ls sy ] hesnzed mE calz? - - , (4 marks) -

(v A genetmaily engmeered human growth hormone (HGH) gene was made w:th
 thelac promoter i, 24 co ;,s"of artificially synthesmed DNA,
and a 55-nuc tide-pair from a human cDNA clone. This engineered HGH
 fragment was then 'nserted into an expression vector. Bacteria were transformed
~ with the vector carrymg the fusion gene. Why was IPTG used in. the medium
- supplemented to express the genetxcally engmeered HGH‘? (3 marks) -

L W) '}’A student was ngen a short DNA fragment to sequence He ﬁrst cloned the fragment . .
- ;lsolated it a.nd apphed tho Sangar seqt,enomg method !he products of the raactmm were, -

(4 marks)ﬁ .

F1 gure 10
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. ‘;Q4(Cont1nued) .

nghlxght three key lssues whlch concem the ‘safgkty::of :geneﬁcauy

modlﬂed foods

(3 marks)

produced through blotechnology .

Lal 25 marks] .
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