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1. Please explain how DNA polymerase controls the fidelity of DNA replication. (5 %)

2. Please describe what is “alternative splicing” in RNA processing. (5 %)

3. Please explain why translations of mammalian proteins always start with the same amino acid. And which
amino acid it is. (5 %)

4. What is “inducible expression” vector? What benefit of using it in producing recombinant proteins (5 %)

5. What are the normal biological functions of proto-oncogenes? Please describe the possible genetic
changes that can turn proto-oncogenes into oncogenes. Give an example to explain why oncogenes can
cause cancer. (10 %)

6. Please briefly describe what is CRISPR/Cas9 technology, and its application in molecular biology. (10 %)

7. Please describe what is “cell therapy” and give two examples of their potential application and limitation
in human diseases. (10 %)

8. Western Blotting result depends on the entire system including antigen content, the sensitivity of primary
and secondary antibodies, the sensitivity of substrate, the efficiency of color development, and
photographic fixing. Please provide the troubleshooting to solve the following unsatisfactory results:

(a) No signal or weak signal (5 %)
{b) Non-specific bands (5%)

9. Inlate December 2019, multiple atypical pneumonia cases resulted in severe acute respiratory syndrome
caused by a pathogen identified as a novel coronavirus SARS-CoV-2. Please briefly describe the possible
mechanisms of infection by SARS-CoV-2, including how it enters human cells and replicates itself. Give an
example method of how to detect SARS-CoV-2. (15 %)

10. Please briefly describe the following terms. (25 %)

(1) NETosis

(2) Non-coding RNAs
(3) Exosome
(4) Autocrine
(5) 5"-UTR




