Dept. of Computer Science and Engineering, Graduate

National Sun Yat-sen University

Bioinformatics, Final Exam., June 11, 2004, 9:10—11:00

Part I

(1) Explain each of the following terms. (15%)

(a) active transport   (b) ATP   (c) ribosome   

(d) promoter   (e) hypertonic solution

(2) Describe how DNA is synthesized. (10%)

(3) Describe how protein is synthesized. (10%)

Part II

(4) (a) What is the longest common subsequence (LCS) problem? Give an example to explain it. (5%)
(b) What is the relationship between the LCS problem and the two-sequence alignment problem. Explain it with your above example. (5%)
(c) How do you solve the LCS problem with dynamic programming? (5%)
(5) (a) The degree of each node in an unrooted evolution tree is 3. Suppose that the number of leaf nodes is n. Prove that NE(n)=2n-3, where NE(n) denotes the number of edges in the tree.(5%)
(b) Suppose that there are n leaf nodes in an unrooted evolution tree. Prove that 
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, where TU(n) represents the number of possible unrooted trees. (5%)

(6) In the RNA secondary structure, as we have known, (G,C), (A,U) and (G,U) can form base pairs. If an RNA secondary structure has no pseudoknots, then the RNA secondary structure prediction problem becomes to find the maximum number of base pairs. How do you solve the above problem with the dynamic programming approach? (10%)
Part III

(7) What are the goals of the human genome project? (5%)
(8) What is gene annotation? (5%)

(9) What is the Holy Grail of bioinformatics?(5%)

(10) Explain "Gene Ontology". How many classes of GO are there and what are they? (10%)

(11) Explain how genotypes affect the drug metabolism and drug effect? (10%)
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