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2. What is RNA interference (RNAi)? (10%)
Please include in your answer a brief description on the molecular mechanisms of
RNAI in mammalian systems and the comparison between this method and
knockout technique. (10%)

3. Please describe the difference and similarity between immunofixation and
immunoelectrophoresis. (10%)

4. A graph below shows the time it takes to kill populations of the same microorganism

under different conditions. What conditions would explain the differences in lines
a, b, and c. (10%)

Number of survivors
o

Time

5. Answer the following questions: (10%)

(A) Define Stem Cell.

(B) Why is the stem cell technology a very important field in biomedical research?

(C) What are the major sources of stem cells in human body?

 What are the common techniques to isolate stem cells from a pool of various
types of cells? State the principles for these techniques.
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6. You are a scientist at the NCKU conducting a study to find the proteins associated
with smelly feet. You have been given the protein profiles of 4 subjects with different
degrees of foot smelliness. By identifying the proteins that are commonly found in
people with smelly feet, you might be able to come up with treatments that make their

feet less foul. (10%)

The following are the protein arrays for the sweat study
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Stinkin — a bad-smelling protein

Revoltin — a very bad-smelling protein

Deodorase — binds with revoltin to neutralize its smell
Fragrin — a good-smelling protein

P-U Factor — interacts with Stinkin to make a very very
very bad-smelling complex; without Stinkin it has no
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The four subjects were found to have the following proteins in their sweat (Black
shaded circles indicate the protein is present, white circles indicate absence of protein) :

Subject A O

Subject B O

According to the protein profiles

Subject D .

Subject C ‘
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(1) Who has the worst-smelling feet? Why?
(2) Who has the most pleasant smelling feet? Why?
~(3) Whose feet smell the least? Why?
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7. AR ZD DAL Y BATRGT— B X RIRAE R F X R AR 32 (tumor marker)
(10%)

8. WREARMAFER BN Kishieed B E (Novel gene) » #HFRA R4
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9. What is reverse genetics-based vaccine? Please use influenza A virus as an example
to describe how to generate reverse genetics-based vaccine. (10%)

10. Describe the principle and application of real-time PCR. (10%)




