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1. Please list and describe briefly three methods that can be applied to quantify message RNA

amount, and how the approaches work? (10%5)

2. UBATAMPBMEESEKRS T DNA (4> 100Kb) B4 kR 581

R EAARRE - (10%)

3. Dr. Lin has recently identified a nove! protein from a human brain library. In order to further

delineate the biological role of this protein in brain development, she is now very interested in

A characterizing what other pro{eins would interact or associate with this novel protein.  She is
about to assign this project to one of her student.  What technigue(s) would you think she

should propose to her student?  Please propose a technique and briefly describe the theory of

this technique (10%).

4. Automated sequencing, regardless the manufacturers of the machines, is now widely available
to researchers who are in biotechnological fields.  Please describe, in details, the principle of

the technique with comments on its advantages and disadvantages. (10%)

5. BPER oA A LM e HiERET R AGEHERT S5 F —tkbotm

Z R F - (10%)
6. Please describe briefly three mutation screening methods that typically be used to identify

sequence variants or polymorphism. (10 %)

7. Please 1) describe “DNA chips” and how it works, and 2) give twn examples of applying this

technique in studies which would be beneficial to mankind (10%)

8. VIAGRA is a powerful and useful drug.  Please describe what it dees physiologically (10%).

9. What are the major steps in polyermase chain reaction (PCR) and their principle? (10%)
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10. The commercial available plasmid pBluescript 11 SK (+/- vector, showing below, has been

widely used in many biotechnological fields. [Please explain the foilowing terms and their

, o .
functions (1% each): Nae! 131

a. MCS

Ssp | 442
b. ColEl origin Ssptogso Sspt19 p

Xmn 12645 _

c. Ampicillin

Sca i 2528

d. Scal2526 Pvui2416

/

/&
Iy BssH i 619
) / Kpn1es? 17
e T7__, [ .
pBluescript Il SK (+/-) Sac 1759
\ 2961 bp gssHn7ez 31

Pvuil 977

AffIt 1153

Reverse primer T3 prime S¢ primer
S’ GGAAACAGCTATGACCATG 3 57 AATTAACCCTCACTAAAGGG 3° S CGLTCTAGARCTAGTGLAYC 1
Bstx | e ; : teoR |
KET BssHil 13 promoter  +1 - Sac i Saz t xwal i st |
H GCAAACAGUHGACCHGAHALGCCAAGcGCchrTAAcccrmcuucenucuuacTGGAG(YCCACEGCGG’GGCGGCCG(Yf‘Ar,n('AQTG;HC:CC(GGGUGCAGG
T CUYY(,Y(GAYACTGGT‘CTAAYGCGUTCGCG(GT"AATTGGGAGTGAY’T(CCYYGTT7TLGA[U(GAGGTGGCGCCACCGCCGGCGAG‘T("GAY[AI('A(;L,GGGTFCGACGYC(THA
| !
"o %2 50
B Galactosicased BspI0S Yy gy 0091
Oal el Orall
£CORV Hing T 51 wol sl Kkxl

BsH T
AATY(GATAY(AAGCTTAT(GATACCGYCG)CCTCGAGGGGGGGC(CGGTA(CCALTT(G(C(“‘IAGTGAGTCGYATTACGCGCGCT(ACYGGCCGT[GTTYHCH 3 (-t
G('AYAGTTCGAAYAGCTAYGG(’AGC7;6ASCT((CC(C(GG’vC(A?GGG|’7AAGCGGGAYAVCACYCAG[AYAATGCBCGCGAGYGACCGGCAGCAAAAYG‘IT 5 -y

’

c«‘u “+ +) 77 promoter

99
37 (TATGGLAGCTGGAELT & 3 CGGGATATCACTCAGCATAATG S° 3" TGACCGGCAGCAAAATG §°
XS Primer 7 Primer ®i3 -20 Primer

If a gene X is flanking with many sites at its 5’- and 3’-ends (shown below), how can you

subclone this DNA fragment into pBluescript IT SK (+/-) vector to produce the antisense strand

of the gene for site-directed mutagenesis? {5%0)

DNA fragment:
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