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Please ensure that this examination paper contains NINE printed pages.

Answer FIVE out of SIX questions. Candidates are allowed to answer all
question in English or Bahasa Malaysia or combination of both.

Each question carries 20 marks.
Sila pastikan bahawa kertas peperiksaan ini mengandungi SEMBILAN
muka surat yang bercetak sebelum anda memulakan peperiksaan ini.

Jawab LIMA daripada ENAM soalan yang diberikan, dalam Bahasa
Inggeris atau Bahasa Malaysia atau kombinasi kedua-duanya.

Tiap-tiap soalan bemilai 20 markah.



[BTT 202E/3]

1. Answer the following questions based on the information extracted from
the NCBI database. Phage T4 is a double-stranded DNA virus.

LOCUS NC_DOD866 1685903 bp DNA linear PHG 13-JAN-2004

DEFINITION Enterobacteria phage T4,

gene

Cch3

9301
8361
5421
2481
9541
9601
9661
9721
o781
5841
9901
9961
10021
10081
10141
10201
10261
i03zi
10381
10441
10501
10561
10621
10681
10741

cegtttoecy
gataaaactg
acacatcata
ctgoataatg
tatggaatgt
aatcactcea
ctazeantay
getaatette
ctocagyaac
ctaattgtooe
taaataatgg
aaatctLLte
cgogatttte
cgogtaaage
aattccactt
teactteagt
cagtattttc
teceacceaeyy
cttogtegeea
gaacatttte
ctttocootga
teccagttoc
cggtaccage
caatgttasea
tgocaeattggt

complete gEnome.

complement (9410..10729}
/ogene="dda"
/locus_tag="Tap017"
/note="gsynonym: sud”
/db_xref="GeneID:1258784"
complement (9410..10729)
/gene="dda"
/locus_tag="T4p017"
/note="DNA-dependent ATPase, DNA helicase"
fcodon_start=1
/trensl teble=11
/prodiuct="Dda DNA helicea=me”
fprutein_id="NP 049632.1"
/db_xref="GI:9632724"
/db_xref="GeneID:1258784"

atttttgeta
atctttagtt
acgaccacyy
aatacaaggc
tgatgcagge
cggagectttt
grteaacttea
atcatcgoca
ACCaCOUget
gttatteaaa
ttocotgoatt
acgaataaty
asacaeatcs
ggtatcacca
sccgttgoga
gagrtcacac
tocctgghtca
tggaategtt
getteatact
ttocatatgtt
tagLtttgesa
accogtagat
aggtccatta
ggeatttee
atactaacasa

taagctattt
atttccacga
gtgacaccas
gtatasatga
agtgctttcoa
ccgootttgt
tacaattctt
taagtttcta
ttgacaaacg
ateatttoctyg
acaeteattt
ctaetttaact
tecagtgatt
gtesmatccac
scgtecagtag
tgataaaaat
acaggtctga
geaagcagasa
ctgrattgy
actgggttas
ageatotitt
attasagctt
atagttacat
tggoocttogyg
tacgccocagt

cataaatttc
atagcttect
cataasgaay
aagoacggte
ctttacteas
toceattttt
coteegatga
ctgtteratc
ttgatgLeta
acacaggctt
caccgacasat
tgtceacega
tgacgattge
gtectccetg
ctacatcaat
cLctcatgtgt
tttgottatte
ttttaaatag
ctesetceagy
ttttaagaat
tegctgcacy
ceatgatgaa
gatgtttott
tcaaatceatc
atctaaaatt

gettacttta
caaatttaat
ttgttgagct
tacagecata
ctgtgattta
ataagtttet
aectattcta
ccaatgacga
ctotgottet
teccatcaatt
assatcttta
tttettcgta
easatanttt
cocgtcanca
REtaggagesa
aeagaatigga
atccoctatt
ctttocoateca
tacttctLet
actatgaate
tgteggsget
cttagtaaga
ttctttaata
ssatgteoate
cgoctgatata

tcttogaagasa
catacetasa
mattcescHt
ccoctgogett
geatcccaas
gotgttttag
atcttttocac
sEttegaetatt
ateatecgasa
ttatatgttt
tcagtttocaa
aatgccatta
accatasaat
actttatcat
ttactgogtt
ctgatataag
ccaattatag
tacaettgaca
tgttcaaaaa
gtactogott
gotassataa
gragtottac
gococttoataa
gtaaattceco
atctttgogt
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(@)

(b)

(c)

(d)

[BTT 202E/3]

Design a pair of primers to amplify the helicase gene by PCR. Be
sure to specify the forward and the reverse primers and the bases
where they are complemented. You are also required to introduce
Ndel (CATATG) site at the beginning of the gene and BamH|
(GGATCQC) site at the end of the gene.

(5 marks)
With a help of a diagram, explain the principles of PCR.
(10 marks)
What would be the expected size of the amplified PCR fragment?
(1 marks)

If the genome was RNA, instead of DNA, what would you do in
order to amplify the helicase gene?

(4 marks)



1.

[BTT 202E/3]

Jawab soalan-soalan berikut berdasarkan maklumat dari pengkalan data
NCBI. Phage T4 adalah virus yang mempunyai benang DNA ganda dua.

LOCUS

DEFINITION

gene

CDS

5301
9361
8421
9481
9541
9601
9661
9721
9781
oB41
5901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741

NC_DDDB66

cagttteacg
gatemaactg
acacetcata
ctgoateato
tatggastgt
aatcactcoca
ctaasaatagy
gataatattc
ctceaggaac
ctasttgtec
taanteatgy
gaatcttttt
cgocgatttto
cgcgtaaage
gattcecactt
tascttocagt
cagtatttte
tacaccaagg
cttegtogea
gaacatttte
gtttecetga
taccagttce
cggtaccago
ceatgttaas
tgoaattggt

168803 bp
Enterobacteria phage T4,

DNA

complete gerome.

caomplement (9410..10729)
/gene="dda"
/locus_teg="T4p017"
fnote="synonym: sud"
/db_xref="GeneID:1258784"
complement (9410, .10729)
/gene="dda"

/locus _tag="T4pO17"
/note="DNA-dependent ATPase, DNA helica=se"
/codon start=1
/transl teble=11
/product="Dda DNA helicase"
/protein id="NP D49632.1"
/db_xref="GI:9632724"
/db_xref="GeneID:1258784"

atcttLgota
atctttagtt
acgeccacgy
aatacasgge
tgatgoagga
cggageotttt
gttamactta
atcatcgocsa
accacggget
gttattraas
ttcoctgoatt
acgaataaty
asaceaatca
ggtatcacca
accgttgoga
gagttcacac
tecctggbttoa
tggeatagtt
gattaatact
ttcatatgtt
tegttttyaa
Rcccgtagat
aggtoccetta
ggcattttte
atactascasa

taagotattt
atttccacga
gtgacaccaa
gtataastgs
agtgctttea
ccgoctttgt
tacaattcott
taegtttotea
ttaacaaacy
atesttteotyg
acaataattt
ctatttaact
tectagocgatt
gtaaatccac
acgtcagoey
tgateaazat
aceggtoctge
gaeagcagas
ctgcatttgg
aectgggtteaa
agaatctLtt
attamagett
stagttacat
tggoottegg
tacgoccagt

caetaaattte
atagcttect
catassageag
sEgcacggte
ctttactaaa
tocasttttt
cgtcagatga
ctgttasatc
ttgatgtatea
acacaggett
caccgacesat
tgtoaacage
tgacgattga
gtactccatg
ctacatcaat
ctttatgtgt
tttgottatt
ttttaaatag
ctasatcagg
ttttaagaat
tagctgcatg
castgatgaz
gRtgtttott
tcesaatcate
atctaaaatct

linear

gettactLoa
creatttaat
ttgttgaget
tacagacata
ctgtgattta
ataagtttct
gattatttta
ccaatgacga
ctcoctgettot
toccatceatt
gaaatcttta
cttatLogra
feaataattt
cccgtocaacea
aetaggeagca
aaagaatgga
atccoctatt
ctttotatca
tacttettee
ectaetgeata
tgtaggaget
cttagteaga
ttotttaata
s=atgtoatce
cgoctgatata

PHG 13-JAN-2004

tcttgaagaa
catacateas
saartcaacat
ccotgogott
gcatcococaaa
gctgttttag
atcttttecac
attagatatt
ataatacgas
ttatatgttt
tcagtttoan
satgcocatta
acceteasat
actttatcat
ttactgegtt
ctgetateag
ccaattatag
taecattgaca
tgttcaaaaa
gtactcgctt
getaaaataa
gtagtottac
geetteatas
gtagatteoec
agtctttgegt
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(a)

(b)

(c)

(d

(@)

(b)

[BTT 202E/3]

Reka sepasang pencetus untuk mengamplikasi gen helikase
dengan menggunakan PCR. Pastikan anda tentukan pencetus
kehadapan dan pencetus kebelakang dan juga bes di mana
pencetus-pencetus tersebut berkomplimen. Anda juga dikehendaki
mewujudkan tapak pembatasan Ndel (CATATG) pada permukaan
gen dan tapak pembatasan BamHI (GGATCC) pada penghujung
gen.

(5 markah)
Terangkan prinsip PCR dengan bantuan gambarajah.
(10 markah)
Apakah size produk PCR yang dijangkakan terhasil?
(1 markah)

Sekiranya genom adalah RNA dan bukannya DNA, apakah yang
patut anda buat untuk mengamplikasikan gen helikase? .

(4 markah)

Describe the functions and the applications of the following
enzymes:

(i) T4 DNA ligase

(i) T4 polynucleotide kinase

(i) Ribonuclease

(iv)  Terminal deoxynucleotidyl fransferase

(v) Dnase |
(10 marks)
How would you label the following:
(i) Oligonucleotide
(ii) 10 kb double-stranded DNA
(10 marks)

...6/-



(a)

(b)

[BTT 202E/3]

Terangkan fungsi dan kegunaan enzim-enzim berikut:
(i) T4 DNA ligase
(i) T4 polynucleotide kinase
(i)  Ribonuclease
(iv)  Terminal deoxynucleotidyl! transferase
(v} Dnasel

(10 markah)
Bagaimana anda melabelkan yang berikut:
(i) oligonuklutida
(ii) 10 kb DNA ganda dua

(10 markah)

w7l



[BTT 202E/3]
(a) Explain the principles of ethanol precipitation in plasmid DNA
preparation protocol.
(6 marks)
(b) A prepared sample of plasmid DNA could not be digested with
restriction enzymes. What are the possible explanations to this
problem?
(6 marks)
(c) After cleaning-up, the plasmid DNA sample was digested with
EcoRI and BamHI. This was followed by alkaline phosphatase
treatment and finally the sample was run on agarose gel
electrophoresis.
(i) Draw the fragments resulting from the restriction enzymes
digestion on the agarose ge! provided.
(2 marks)
(i)  The biggest fragment was used as a vector in a ligation
reaction but failed fo ligate to the insert fragment. What was
the problem and how would you solve it?
(6‘marks)
EcoRI (5100) 5000bp | =
4000bp [
EcoRI (350) 00bp | —
2500 bp | s—
2000bp |
Plasmid size 1500 bp |
5500 bp 1000bp |—
750bp | m—
\// - £upp —

..8/-



[BTT 202E/3]

3. (a)  Terangkan prinsip pemendakkan etanol dalam penyediaan DNA
plasmid.

(6 markah)

(b) Didapati DNA plasmid yang telah disediakan tidak boleh
dihadamkan oleh enzim pembatasan.  Apakah penjelasan-
penjelasan yang mungkin kepada masalah ini?

(6 markah)

(c) Selepas dicuci, DNA plasmid dihadamkan dengan enzim
pembatasan EcoR! dan BamHI. DNA plasmid kemudiannya
ditindakbalas dengan enzim fosfatase alkali dan akhimya dilarikan
di atas gel agarosa.

() Lakarkan produk-produk yang terhasil dari penghadaman
enzim pembatasan di atas gel agarosa yang disediakan.

(2 markah)

(ii) Serpihan yang terbesar telah digunakan sebagai vektor

dalam tindakbalas ligasi tetapi gagal untuk diligasi. Apakah

masalah yang dihadapi dan bagaimana  untuk
mengatasinya?

(6 markah)

EcoRlI (5100)

5000 bp
4000 bp
3000 bp
2500 bp
2000 bp

EcoRlI (350}

Plasmid size 1500 bp

5500 bp

1000 bp

750 bp

EcoRI (1850) 500 bp
250 bp
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[BTT 202E/3]
Describe the ultrafiltration technology and its application in downstream
processing.
(20 marks)
Terangkan teknologi penurasan ulfra serta kegunaannya dalam proses
hifiran
(20 markah)

Draw the flow-chart of the purification of a bacterial intracellular protease.
Discuss each unit-process involved.

(20 marks)

Lakarkan carta-alir proses penulenan enzim protease yang dihasilkan
dalam sel bakteria. Bincangkan setiap proses unit yang terlibat.

(20 markah)

Write notes on gelfiltration and ion-exchange chromatography.

(20 marks)

Tulis nota berkenaan kromatografi penurasan-gel dan pertukaran ion.

(20 markah)
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