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(l)ITerminology] Pleast briefly explain 0 1" d四 crib.. the terminülogy below 
(a) VBNC (4~元) 
(b) Proton motive force (4叫) 
(c) ß-oxidation pathway (4句。) 
(d) lynda1 1izalion (4%) 
(e) Endr 呵 ymbiotic hypothcsis (4~元) 

(2)!Microbial ~tructurel CelJ membranes are a;J S叫 ute1) required for thc living microor伊nisms.In 

nature，也 c membrane structures are slightly different among micr-∞rganisms. Please comp紅 e and 
contrast the cell membrane of Bacreria 品j An:haea. Include labeled drav,.ing in yo叮 discus~ion 
(16%) 

(3)[Microbialgro鴨山]I'leasedefìne the 車已neration time of mi口obiaJ gro机!th (2%)and cdlculate 
the generation time of a nrOlh culture in which 仙eccll denslty llcrcase凶 1立自己 logphase from 
5叫。2 to lx10gin 12 huurs. (8'%) Plea;,e desc討 be how wil\ you monitor the cell densit) (6%) 

(4) {Metabolism] l'enncnta1Íon 也ld rcspiratωR 訂c the t附 fuding pro臼"且甸、吋iò 

mlcro叫在前lisms can consene cnergy lÌom the üxidatlún of organic or inorg晶1ccompou叫s 

(a) 	 Microbial re~piration can occur at aerobic and anaerohic CúnditiOIls. Please describe the 
process of anaerobic re~piratiOn USlng gluco鈴 catdbolism as 阻 exarnple (6%) 恥的 

fe叫entati叩 orana己robic res戶闊的n yieJd as much ATP as aerobic respiration? Pl開點 

explainyour阻';wer(4圳 

(b) 	 Demtrifi叫tlonls 血 anaerobic πspiration proce~s. W吭atisdenitnfi且tion~ 刮目sedescribe 

it based on the chemi叫 reaction ， energy and eJectron sources used hy microbes (8%). If 
you were thc farmcr，、"ill you 1ike this microbial procεss? Why or why not (2月10)7 

(C) 	 Ho \>, docs the fcrrnentationprocess gencr眼前P (5% l'? \\'hy is the fcnnentation process 
lmpo巾nt to many microorg阻isms(5%)。 

(5) 	{Microbial Genetics] ln alllifc form~，趴叫叩eti個叫 unit of gcnc-tic infonnatωII i~ thc gene 
Physlcally. the genes are located c泊 cbromosomes or other large molecules known as genetíc 
elements. Thc information stored in DNA is transferred to RNA molecules, and finally 
intormalion c訂Tied b} RNA ís uscd to ， yr叫lesile proteins. This genctic flow is called central 
dogmaofmol己cularbiology 

(aJ 	 Tbse 巳 m句。r types of R'-'A mole心 ules 訂e u，山lly produ血d in the genetic f1ow. Pleasc 
discuss their functlOns III the protein s)nthesis? (6%) 

(b) InBactena, how is the 甘甜S叩開onproce閱 (DNA- 一〉側的 initiated?(8%) 

(c) 	 If an RNA can he translaled , it mus: contJ.in 凹 op阻 reading frame. How wonJd you finc 
the open reading frame if you were gl 、 en anucleot兀自>cq間n已e?(4%) 


