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Part I

(1) Indicate whether the following statements, (a) and (b), are true or false. If a statement is false, explain why. In addition, answer the statement (c). (15%)

(a) In eukaryotic cells, all genes are located in the nucleus.

(b) Genetic information is contained in DNA of the chromosomes. Genetic information is the same in different types of cells in eukaryote so as gene products are the same in different types of cells.

(c) DNA, RNA and protein are macromolecules of the cell. Which one is the most stable molecule? Why?

(2) Explain the process of gene expression. (10%)

(3) Explain the process of polymerase chain reaction and give at least one example of its applications. (10%)

Part II
(4) (a) What is a suffix tree? Please explain it with the string “ATCACATCATCA”. (8%)

(b) What is a suffix array? Please explain it with the string ”ATCACATCATCA”. (7%).
(5) In the genome rearrangement problem, a transposition operation is to swap two nonoverlapping adjacent substrings of any length without changing the order of the two substrings. Please derive the lower bound of required transpositions to sort any permutation to the identity permutation with the concept of break points. (10%)
(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) Terminology (15%)
(a) One genome
(b) Gene Ontology (GO)
(c) Transcriptome
(8) What are the five major goals of the human genome project? (10%)
(9) Please explain the design of Affymetrix GeneChip® briefly. (10%)






