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¢ 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 Ribosome * Glycolysis

e Apoptosis » Small interfering RNA (siRNA)
¢ Chaperone protein e Metastasis

¢ Chromatin _ * Autophagy

e DNA methylation e Restriction nuclease

e Induced pluripotent stem cell (iPSC) Synapse
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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. Mitosis is a process in which a eukaryotic cell undergoes chromosome replication and cell division, giving
rise to two genetically identical daughter cells. What exactly happens during mitosis? Your answers must
include all the various phases for chromosome duplication, separation, and division of the cell. (15%)

2. The shape and internal organization of a eukaryotic cell are maintained by filamentous proteins generally
called the cytoskeleton. These specialized proteins are important for numerous cell behaviors as well. What
are the main components of the cytoskeleton? Your answers must include both the structure and function of
microfilaments, intermediate filaments, and microtubules. (15%)

3. Many substances are transferred across the cell membrane by spécia}izcd transport proteins, which provide
critical cross-membrane passageways other than diffusion. What are membrane transport proteins? Your
answers must be focused on the principle, structure, and mechanism of both transporters and channels. (15%)

4. COVID-19 is caused by the infection of a coronavirus, whose genetic code RNA can be accurately detected
by real time reverse transcription-polymerase chain reaction (RT-PCR). What is RT-PCR? Please focus your
answers on the principle of this nuclear technology and its differences from the regular PCR. (15%)




