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1. Please propose all possible genetic mechanisms involved in the conversion of a
proto-oncogene into an oncogenic protein and provide an example for each
mechanism found in human diseases (10%).

2. Please name three major cell types (A, B, and C) found in the cross-section of the
intestine wall then elaborate their physiological function (10%).
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3. Viruses in particular HIV and Ebola virus have a way of mutating and adapting.
Please explain the major molecular mechanism why viral diseases like AIDS can
pose serious problems in generating vaccines or curing these diseases (10%).

4. What is full-length cDNA? How is it different from its corresponding functional
genomic DNA? What is alternative splicing? How can it increase the genetic
complexity? Please give a detail description. You may want to draw a gene
structure to help you explain your idea (10%).

5. DNA methylation is mostly commonly observed modification in vertebrate DNA.
Where and how does it occur? And what are their biological functions and
significance in normal cell and cancer cell? (10%)

6. Dr. Leland Hartwell, Dr. Paul Nurse and Dr. Timothy Hunt won Nobel Prize in
Physiology/Medicine in 2001 for their contribution in the understanding of the
regulation of cell cycle. Please describe their major findings. (10%)

7. In the post-genomic era, one of the challenges is to profile the pattern of gene
expression in cells or tissues during development, differentiation or in response to
different stimuli. Which of the following techniques will you use to do profiling?
Explain the reason of your choice. (10%)

(A) Northern blotting (B) Reverse transcriptase-polymerase chain reaction (©)
DNA microarray

8. GHYIRMIESLLER TI0UE 2 ohhe - LS F REA#Z cytoskeleton -
1) desmosomes; 2) hemidesmoso mes; 3) cell-cell adherens Jjunctions; 4) focal
adhesion plaques. (10%)

(3 & 45 40 B, St ok 455




/

@‘]lﬁkjj]k'ﬂ%i — %‘\ ~ %?‘x-al
FER igan xn /> B g ARy 3 o ry A

0k

b

9.
Tissue — mRNA —» cDNA library —>
R
Q:%j@ =

—> 1solate cDNA clones —p partial sequencing —p  Scyuence
Ditabase

JTITTTTT JTTITTTLT

BB RI R A0 TR B B -

D) SIMUF RS (BUANIF 4 ) -

2) FEIUHARAIIN mRNA o

3) REFEUUTT#HE) mRNA K cDNA » A A 8% cDNA library (4045 3 (g
I » {7 £IMES])— {5 cDNA clone - ST S it & — {5 mRNA ) -

4) RFTEREE (B3 ) ~ {18 pick up - HE{LEFTE 2 cDNA clone

(PI40 3 il cDNA clones) -

5) AT cDNA clones {5 58 e (BULTTGERHAT polyA tail (1) 35tk
sequencing > JE[FIK G RIS 400bp » — Al R cDNA B2 E - F
U partial sequencing ; E Rt AT LI cDNA clone i) 5° Uik sequencing )

6) IREEFFI1% & —4%—% sequence » 7 A sequence database ( 4[] 3 {5551 -
3R -

ANSEHRER B RS A iR AT 15500y sequence * FFTCAVY I B2 % »

FIES R LRI A ML » 7179 5 T2 sl - AR R A (BI85 A%

BRHERAE ) -

arife]

A) BAE S 3135189 sequence » HCARFBIL -y 2

B) 3&4E sequences g 2 GRS ELAEBIREA S 58 LA DY e
sequences - [fi) H& {l89 B S/EFBE N> i 2 CERPEAR S B ST S 5%
HRUR LRERRE - SR R A% 1. (10%) )
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