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(1) Please briefly explain or describe the terminology below
(a) Chemotaxis (4%)
(b) Plasmid (4%)
(c) Quorum sensing (4%)
(d) Monod equation (4%)
(e) Polymerase chain reaction (4%)

(2) Please compare the size of ribosomes present in Bacteria, Archaea, Eucarya, Chloroplast
and Mitochondria. (10%)

(3) The bacteria have a chemically complex external covering, termed the cell envelope. It lies
outside of the cytoplasm, and is composed of two main layers: the cell wall and the cell
membrane.

(a) Please contrast (illustrate graphically) the cell envelope structures of gram-positive and
gram-negative bacteria. (10%)

(b) Do you think that the property of cell envelope is an important consideration for bacteria
to degrade the petroleum hydrocarbon? Why? (5%)

(4) Starch is a kind of carbohydrate consisting of a large number of glucose units joined by
glycoside bonds. It can be hydrolyzed and metabolized by many chemoorganotrophs for
growth, This is because high chemical energy can be conserved for the formation of ATP
and NADH in the sugar catabolism. Please try your best to discuss how the aerobic
bacteria metabolize starch and generate ATP with oxygen as the electron acceptor (20%).

(5) Sewage and industrial wastewater containing BOD and ammonia can be treated by
biological treatment processes such as activated sludge system before discharging to the
environment.

(a) Please describe the microbiological concept of how the “activated sludge system” clarifies
the BOD in wastewater (hint: carbon and energy flow, microbial metabolism and growth)
10%)

(b) Please try to explain the reason why the effluent from activated sludge system contains

nitrate. What are the possible microbial reactions and microbial populations involved in?
(10%)
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(6) Below is the sequence of the coding-strand DNA that contains an open reading frame of a
gene in the bacterial cell.

5°...ACTGCCCATGAGCGACCACTTGGGGCTCGGGGAATGGTAGAACG...3’

(a) What is an “open reading frame”? (5%)
(b) According to the DNA sequence, please give the RNA sequence after transcription (5%).

(¢) Please give the chain of amino acids after further translation of the RNA sequence
according to the Table of the genetic code below. (5%)

Table of the genetic code. The code is presented in RNA form. Codons run
in the 5’ to 3’ direction.
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