
~5m = 153 lttz:Plm::k¥ t04 ¥£Fllili±mm~~ifitifitM 
~PJT~Jl73U : ~~I~~~~~ 
~~Jtf4§ : 1J&±.'to/J~ ~~BW3: 0211 • 
w=:x: 2 

~li!•:Jt2]{ 

* ~±.~~5±~ : :t:~JtmFFPJ~ffl§t~~ o fi~n~'<&~5ffi(THt~ · ~:$:gJt~~~J:.ft~~ · /f-i"§t 
!Jto 

(1) [Terminology] Please briefly explain or describe the terminology below. 

(a) Anammox bacteria (4pts) 

(b) Quorum sensing (4pts) 

(c) Calvin cycle {4pts) 

(d) Monod equation (4pts) 

(e) Melting temperature of DNA (4pts) 

'II 

(2) Anaerobic digestion process is now increasingly used for treatment of complex substance 

in waste/wastewater and recovery of renewable energy. (a) Please describe the principle of 

anaerobic digestion, for example, how cellulose Ctl.#.tt j-), a kind of polysaccharide is 

degraded and renewable energy produced (15 pts). The anaerobic microorganisms have to 

work closely in the degradation of the compounds. This microbial interaction is called 

syntrophy or syntrophic association. (b) Please explain the microbial syntrophy based on the 

underlying thermodynamics {5pts). 

(3) Cell membranes are absolutely required for the living microorganisms. In nature, the 
membrane structures are varied between Bacteria and Archaea. Please compare and 
contrast the cell membrane of Bacteria and Archaea. Include labeled drawing in your 
discussion. (16%) 

(4) In microbial catabolism, the adenosine 5'-triphosphate (ATP), energy currency of the cell, 
can be generated by three mechanisms? What are they? Please describe them briefly. (15 
pts) 

(5) Please describe how you distinguish gram-positive and gram-negative bacteria (10pts). 

(6) Escherichia coli is an indicator for fecal pollution, and its cell is reproduced by binary 

fission. 

(a) In a closed system, the growth of E. coli usually has four distinct phases. Please draw a 

growth curve and briefly describe the four phases accordingly. (4pts) 

(b) Please correlate the 11VBNC" status to the growth curve (2 pts) and provide your 

comments on use of E. coli as an indicator regarding the safety of drinking water (3pts). 

(c) Please estimate the generation time of E. coli based on the experimental data obtained 

in a batch culture. (10pts) 
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