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1. Cytoskeleton plays an impo吋ant role to maintain cell space and shape. (a ) What 
are th ree major types of cytoskeletal filament in most animal cells? (b) Please 
provide one biological function for each cytoskeletal filament. (c) What are the 
differences among these cytoskeletal filaments? (d) Please provide one 
experimental method to distinguish each cytoskeletal filament. (20%) 

2. Regulation of cell cycle is an important topic in cancer research . (a)What are 
four major phases of eukaryotic cell cycles? (b)What is interphase? (c)What is 
the ploidy at each phase? (d) Please provide one experiment to determine the 
ce ll phase of one cell population? (20%) 

3. Gene regulation is aftected by several different factors. (a) Please describe two 
“cis-elements" that affect the gene regu lation at transcription level. (b) How to 
prove these cis-elements regulate gene expression? (c) Please provide two 
"trans-acting" factors that regulate gene expression at transcription level. (d ) 
How to prove the regulatory functions of these trans-acting factors? (20%) 

4. The selective degradation of many short-lived proteins in eukaryotic cel ls is 
carried out by the ubiquitination system. (a) Please describe th ree enzymes 
involved in ubiquitination of a polypeptide, and describe the function of each 
enzyme. (b) P!ease provide one cellular process where ubiquitination system 
involves. (c) Please provide one experiment to show the specific protein , 

TRASH, is ubiquitinated? (20%) 

5. Please list three differences of mRNA between E. Coli and Homo sapiens. 
(10%) 

6. In a single phrase, describe the function of each following protein during DNA 
replicatíon: (a) DNA po lymerase I (b) Topoisomerase (c) Helícase. (10%) 


