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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 calculators 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 Biochemistry. 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 Acetyl-CoA (acetyl coenzyme A) e Ureacycle

e (luconeogenesis e (Chemiosmotic theory

o Chaperone protein ¢ Isoelectric focusing

e (lycosaminoglycan e Proteomics

e DNA methylation e cAMP (cyclic adenosine monophosphate)
e Beer's law o Ubiquitination
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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. During oxidative phosphorylation, highly reactive free radicals may be produced in mitochondria. These
superoxide free radicals, also known as reactive oxygen species (ROS), can damage membrane lipids and
nucleic acids and are harmful to cells. What exactly are ROS? Your answers must include the factors that
cause the formation of ROS in mitochondria. In addition, how antioxidant superoxide dismutase (SOD)
and glutathione peroxidase work in mitochondria to prevent oxidative damage must be discussed. (15%)

2. Gene expression may be silenced by post-transcriptional RNA interference (RNA1). Practically, RNA1 has

- been a valuable research tool to study therapeutics to treat cancer and other diseases. What exactly is
RINAIi? Your answers must include the principle of RN A1 and the roles of microRNA (miRNA) and small
interfering RNA (siRNA) in the RNAi pathway. Moreover, give examples on how RNA can be applied-to
biomedical research. (15%)

3. Living cells react to environmental stimulations through signal transduction. This process is mediated by
various membrane proteins such as receptor tyrosine kinases (RTKs). What is the mechanism of RTKs in
cell signaling? Your answers must include the structural characteristics of RTKs and the subsequent
phosphorylation cascade. Use insulin receptor or, if preferred, other growth factor receptors that signal
through tyrosine kinase activity as an example in your answers. (15%)

4. Hemoglobin and myoglobin are heme proteins that are essential for oxygen supply and metabolism. (1)
What are the major structural differences between hemoglobin and myoglobin? (2) What are the features
of their oxygen-binding curves? (3) How is the Bohr effect associated with the function of these two heme
proteins? (4) What is the biochemical basis of sickle cell anemia? (15%)




