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3% Write down the question numbers in series on the answer sheet, followed by your answers to each question
in either Chinese or English. The use of calculator or electronic devices in this exam is strictly prohibited.
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PART ONE: Definition of terminology (40%)

Directions: Explain the following terms from the aspect of Cell Biology. Among the total of 12 terms below,
you are allowed to select 10 and ONLY 10 terms to answer. Any additional selections of terms will not be
scored. Each term counts 4 points (4%).

e Autophagy _ e Plasmid

» Centriole e Pluripotent stem cell

* Cytoskeleton ¢ Polymerase chain reaction
e Extracellular matrix s Second messenger

¢  Nucleosome s Telomere

* microRNA (miRNA) : e Voltage-gated ion channel
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PART TWO: Essay (60%, 15% for each question) '

Directions: Read and answer the following questions in a well-organized way. Draw pictures or tables to
illustrate your points, if necessary. .

1. Golgi apparatus (Golgi complex) is a membrane-enclosed organelle, which is important for eukaryotic
cells to package proteins for secretion. Please describe the function of the Golgi apparatus. Your answers
must include its structures as well as how proteins are modified, sorted, and released through exocytosis by

the Golgi apparatus. (15%)

2. Mitochondrion is a double membrane-bound organelle, which provides most of the energy needed in
eukaryotes. This is fulfilled by producing adenosine triphosphate (ATP) through oxidative phosphorylation
in the mitochondrial electron fransport chain. What is the electron transport chain in the mitochondrion?
Your answers must include how an electrochemical proton gradient is generated and how ATP is
synthesized in the mitochondrion. (15%)

3. Apoptosis is a controlled process of programmed cell death, which leads to the elimination of unwanted
cells in developing or adult organisms. Please describe how apoptosis is activated. Your answers must
include the characteristics of an apoptotic cell as well as the mechanism underlying both the intrinsic and

extrinsic apoptotic pathways. (15%)

4. Cell cycle is a series of events through which a mother cell divides into two genetically identical daughter
cells. What is a complete cell cycle in eukaryotes? Your answers must include all the phases that occur
during the interphase and mitotic phase of a cell cycle and describe step-by-step what happens in each of
these phases. (15%)




