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1. We now know that 30,000 to 40,000 genes possibly encode the book of a human life. Although we
human beings are much more complex than fruit flies in every aspect, the total number of our genes are
only 2 times of that encoded by fly genome (i.e., 19,000 genes in fruit fly genome). Please specifically

propose two possible molecular mechanisms to speculate the discrepancy between complexity and gene
number. (10%)

2. Two groups of genes have been implicated in tumorigenesis.” Please (A) name these two groups, (B) give
one example for each group then (C) illustrate their roles in normal cells (10%).

3. Virus infection has been now found to associate with a great number of pathologies including cancer.
Viruses can be broadly divided into two types based on their genome type. Please (A) name these two
types then (B) give an example for each type of virus and its affiliation with diseases.  Finally, (C) please
propose two possible mechanism how a virus can cause human diseases (10%).

4. A human diploid genome consisted of 6 x 10° nucleotides can be as long as 68 cm long if uncoiled as
single molecule (0.034 cm per 106 nucleotides) whereas the diameter of a nucleus containing the genome
is only in the range of several micrometers (um).: As a result, how one meter long of naked DNA
molecules can be compacted into a nucleus? Please (A) propose a detailed DNA packaging mechanism
and (B) describe all components involved in this packing process (10%).

5. Cell migration is an important factor for cancer metastasis, Please draw a diagram or carton to describe
your model of the molecular events that happen during cell migration (10%).
6. Several techniques have been established to identify genes that are important in certain diseases or
abnomalities. For example, the use of DNA micro-arrays to screen genes that differentially expressed in

normal and diseased tissues. Please describe briefly two other methods for new gene identification and
how they work. (10%) '

7. An autopsy was made from a victim of an unknown :disease, the X-disease. Under routine pathological
e¢xamination (H&E stain), the only finding is that certain type of “aggregated round cells” being found in
the biopsy tissues of the lung.  Start from what you have- the frozen and paraffin embedded biopsies and
your knowledge in molecular medicine, what will you do to isolate and identify the nature of these round
cells? How could you prove that they are the cause of X-disease? (note: the round cells may- be
infectious origin or neoplastic or immune origin. Do not limit your mind, make your own model and
solutions as completed and reasonable as possible. (10%)
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