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1. A=xg

95 e 2 wAEE GRS oo da) At (207)
1)
2)
3) protein stability

ranscriptional level

&

ranslational level

—~

2. oJ® plasmidE EcoR1S.Z complete digestion 3+ HY, size7} A2 & 3719
fragments(600 bp, 800 bp, 1400 bp)= &= Aot ©] plasmidE EcoR1S.Z partial
digestiond}e] H7195 3t 2 FTFY linear DNA band”} #& & =712 (Fo]34A
718 A) (208)

3. PCRS ©]&3% oligonucleotide-directed mutagenesiss G gl AojA,
one-nucleotide mismatched primer (primer 1)¢} correct sequenceE 2= primer
(primer 2)E, &< reaction tubed] ¥il PCRE 335t ofzf ¥z o]
mutated linear DNAE <L+t A4 E linear DNA Sl A Fol+= original
nucleotideE ¥ 33} linear DNAY H|Eo] EHo1}, PCRES AEFIFE mutated
linear DNAZY] H]&o] A Zolxt) 1@ QEZ3 S mutated linear DNAZ}
AA 9 50%E AA7] A= PCRE E cycle F&fof =717 (2 cycles
33+ T 9] mutated linear DNAS] %E 715 A) (208)

primer 1 —===—= > ®
®

A W)

(mutated linear DNA)

Hprimer
[

[ O 1_»

. original nucleotide

® : changed nucleotide
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4. The chromosome of a certain bacterium is a circular, double-stranded DNA molecule

of 52X10° base pairs. (20%])

(@) The rate of replication-fork movement is 1000 nucleotides per second.

Calculate the time required to replicate the chromosome.

(b) Under extremely favorable conditions, the bacterial generation time can be
as short as 25 min. Given that the maximum rate of DNA replication is 1000
nucleotides per second and that the chromosome contains only one origin of

replication, explain how the cells are able to divide so rapidly.

5. The sequence of a segment of DNA from the middle of the coding region of a gene

is shown below

5-AACTGCACGAGGTAACACAAGATGGCT-3
3-TTGACGTGCTCCATTGTGTTCTACCGA-5

The Universal Genetic code

First Second position Third
position u C A G position

Ser Tyr Cys U

U Phe Ser Tyr Cys C
Leu Ser Stop Stop A

Leu Ser Stop Trp G

Leu Pro His Arg U

C Leu Pro His Arg C
Leu Pro GIn Arg A

Leu Pro GIn Arg G

Ile Thr Asn Ser u

A Ile Thr Asn Ser C
Ile Thr Lys Arg A

Met Thr Lys Arg G

Val Ala Asp Gly u

G Val Ala Asp Gly C
Val Ala Glu Gly A

Val Ala Glu Gly G

(@) Write the two mRNAsequence that could be transcribed from this sequence.
(b) Identify the codons in all possible reading frames of this DNA fragment.

Which amino acid sequence corresponds to the actual gene product? (20%)
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1. Z9% Y72A0A alpha-amylaseE A28} thermophilic bacteria® 2|8t} ©]
AAE "¢ thermostabled} il activedld] regulation mechanism< T3t Y97t A
2t 53] regulatory mutantsE JHEEFAl Ao T3 2 V|2AH AHRE AU

e 4 2—-deoxyglucose| Growth |a—Amylase
glucose(g/D) | starch(g/l) (g/1) added (ODsggo)  |activity(u/ml)
20.0 0.0 0.0 12.0 0.0
0.0 20.0 0.0 12.0 50.0
20.0 5.0 0.0 12.0 0.8
5.0 20.0 0.0 12.0 32.0
0.0 0.0 10.0 0.0 0.0
20.0 0.0 10.0 12.0 0.0
0.0 20.0 10.0 0.0 0.0

1) Induction¥} Repressiondl| th3 1+2F3] Definedle}. (15%)

2) 919 Ao A a-amylase®] biosynthesis= ©]H Regulation mechanism®l] ]3] control*]
A Je=A A drgstEt (157)
3) 2-deoxyglucosex= a-amylase®] biosynthesisol] oJ® &8 3}

T TR (15%)
4) Regulations WA &+ regulatory mutantsE #2]3talA} gt}

Z Glucose®} Starch”}

A ZEFH A A g-amylaseE A= mutantstt Carbon sourcedl #HA| §lo] 34
a-amylaseE  AJ4H8E  mutantsE #2137 HEA, 2133 mutantsES LA
enrichment A1Z = 0S AJNA AFHWHS set-updtet. (15%)
5) 1Y mutantsE ¥ A screeningdte] T AJA agar WAES o] &3 AFLYHS
ol

sE °¥

set-updtet. Ao W3t iodine reactions ©]-&3l2}k (204)

6) Mutagenized cellss A set-up® procedure®] Wz} enrichment, screenings 7 *
isolationgt A¥ 1 #FE starchw §1°] 20g/19] glucoseE sole carbon source® 3
Sk v Ao A 200 u/mle] c-amylaseE AAFSIATE °]H mutantE F< mutantg} 3t
7F2 o] 3l °] mutantol Al g-amylase?]] Els
operon(promotertoperatortstructural gene of a-amylase)s &3] wild typett ol
cloning$t 23} carbon sourceZA] glucoseTtS EZ S vl Ao A %5
2FeEA] ekt oY o] mutation©] Log=71? 9?2 (20%)

1:1

1”

mutantE  characterized} 7|

¢

a-amylaseE A
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Group IV. H{F & ME3H 20}

Mo

1. B3 2ol ag=e 7oA FF AsE Te vAd=dd ety &5 "t

—

= U/H:g]?est)% ?:q 7] ‘LH 6\} 2’] Z:]l 'O’] 7] Q%E (Sapt)l‘f
S =/ KK, 35 TH3E (157)

(2) M = 1h_17 Ks = 109/[/, Kz = log/L ?—-l 7:] Ty LL/ng/zes[E 7‘-")\]'01"14' (15@)

B) AW AZEE (W=Whighesr = constant)E FA|SFHA] fed—batch culture®
stz gtk JAHAEFEEE FASH] 9% Feedd FEFS At wE 35
(QM)E FEASHA, T WLFATH T HFTHLE 4L F U vio|ewj9 F&F
X' = XV)& Axtstet (504

~—

}.Zﬂ) Z7] MR Vo = 1L, HFHS 3 V = 100L, FeedW 719 F% S

0 g/L, 7] AZ F% X= 05 g/L, & Yy= 05
4) o]2H o2 A feedd] FHRH QHOE A= 7ldse HEY XE IXA
xohe A97F Boh wbe7] o] dAl 71E w28 ASE B AS SAE 3
— 9
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