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I. Multiple choice (choose the best one; 2 points each) 
1. In the bacterial cytoplasmic matrix, which of the following constituents is membrane-enclosed: (a) ribosomes; (b) 

gas vacuoles; (c) inclusion bodies; (d) nucleoid; (e) molecular chaperones. 
2. Microbes are NOT responsible for (a) synthesis of chemical products such as acetone; (b) oxygen generation 

via photosynthesis; (c) breaking down wastes; (d) antibody production; (e) synthesis of vitamins. 
3. A three-dimensional image of a bacterium is achieved by using (a) darkfield microscopy; (b) transmission 

electron microscopy; (c) scanning electron microscopy; (d) brightfield microscopy; (e) phase-contrast 
microscopy. 

4. Which of the following bacterial genera can form endospores: (a) Shigella; (b) Streptomyces; (c) Escherichia; (d) 
Bacillus; (e) Pseudomonas. 

5. Which of the followings is Gram positive: (a) Clostridium; (b) Shigella; (c) Escherichia; (d) Citrobacter; (e) 
Yersinia. 

6. Which of the followings is NOT an intermediate with 4 carbons in the tricarboxylic acid (TCA) cycle: (a) 
oxaloacetate; (b) citrate; (c) succinate; (d) fumarate; (e) malate. 

7. Which of the followings best describes the membrane lipid of Archaea: (a) ester-linked, straight-chained fatty 
acids; (b) ether-linked, straight-chained fatty acids; (c) ester-linked, branched aliphatic chains; (d) ether-linked, 
branched aliphatic chains; (e) none of the above. 

8. Which of the following descriptions is WRONG with Fungi: (a) they are eukaryotic organisms; (b) spore-bearing 
organisms; (c) photoautotrophs; (d) no chlorophyll; (e) reproduce sexually and asexually. 

9. Which of the following descriptions is WRONG with HIV: (a) AIDS is caused primarily by the HIV-1 virus; (b) 
HIV is a retrovirus; (c) HIV is an enveloped lentivirus; (d) The core of HIV contains two copies of its RNA 
genome; (e) The genome is double-stranded. 

10. Bacterial ribosomes are composed of two subunits: 30S and 50S. The complete ribosome measured in 
Svedberg units is: (a) 70S; (b) 90 S; (c)100 S; (d) 60 S; (e) 80 S. 

11. If two organisms have similar rRNA sequences, you can conclude all of the following except (a) They are 
related; (b) They evolved from a common ancestor; (c) They will have similar G-C ratios; (d) They will both 
ferment lactose; (e) None of the above. 

12. Eight cells with generation times of 30 minutes are inoculated into a culture medium. How many cells are there 
after 4 hours? (a) 512; (b) 1024; (c) 2048; (d) 4096; (e) 8192.  

13. Which organism most easily causes an infection? (a) E. coli O157:H7  ID50:20; (b) Legionella pneumophila 
ID50:1; (c) Shigella  ID50:10; (d) Rhinovirus  ID50: 200 (e) Can’t tell. 

14. Which of the following statements is not true?  (a) A prophage is phage DNA inserted into a bacterial 
chromosome; (b) A prophage can pop out of the chromosome; (c) A prophage may result in new properties of 
the host cell; (d) The prophage makes the host cell immune to infection by any phages; (e) none of above. 

15. Which of the followings is NOT a method of culturing viruses? (a)In laboratory animals; (b) In culture media; (c) 
In embryonated eggs; (d) In cell culture; (e) None of above. 

16. The necessary ingredients for PCR reaction are mixed together in a PCR tube. The DNA polymerase is from 
Thermus aquaticus and the template is from a human cell. The DNA synthesized would be most similar to (a) 
Human DNA; (b) T. aquaticus DNA; (c) A mixture of human and T. aquaticus DNA; (d) Either human or T. 
aquaticus DNA; (e) Human RNA. 

17. Two E. coli strains are: Hfr: pro+, arg+, his+, lys+, met+, amplicillin-sensitive; F-: pro-, arg-, his-, lys-, met-, 
amplicillin-resistant. What supplements would you add to glucose minimal salts agar to select for a recombinant 
cell that is lys+, pro+, amp-resistant? (a) Ampicillin, lysine, proline; (b) Lysine, proline; (c) Ampicillin, arginine, 
histidine, methionine; (d) Arginine, histidine, lysine; (e) can’t determine. 

18. All of the following are true about agar except (a) It is a polysaccharide; (b) It solidifies at approximately 40oC; 
(c) It liquifies at 100oC; (d) It is a source of nutrients in culture media; (e) It is metabolized by few bacteria. 
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19. Put the following in the correct sequence to elicit an antibody response:(1)TH cell recognizes B cell;(2)APC 
phagocytizes antigen;(3) antigen fragment goes to surface of APC;(4) TH recognizes antigen digest and 
MHC;(5) B cell proliferates (a)1, 2, 3, 4, 5; (b) 5, 4, 3, 2, 1; (c) 2, 3, 4,1, 5; (d) 3, 4, 5, 1, 2; (e) 4, 5, 3,1, 2. 

20. An encapsulated bacterium can be virulent because the capsule (a) is an endotoxin; (b) destroys host tissues; 
(c) resists phagocytosis; (d) interferes with physiological processes; (e) has no effect; since many pathogens 
do not have capsules, capsules do not contribute to virulence. 

II. Questions: 
1. Please describe and /or explain the following terms (3 points each). 

(1) Pribnow box 
(2) Auxotrophs and prototrophs in mutagenesis 
(3) Chromatophores 
(4) Glycocalyx 
(5) Serovar and biovar 
(6) MPN (most probable number) 
(7) Gram staining 
(8) Negative selection 
(9) ELISA 

2. Please describe mechanisms of genetic transfer in bacteria (6 points). 

3. The regulation of transcription of the lactose operon in E. coli. Use appropriate terminology for all of the 
components and processes (5 points). 

4. "Avian flu" is being commonly used to refer to infection from a particular subtype of Influenza A virus, H5N1. 
Explain how and why the virus that causes bird flu can become a thread to human (4 points). 

5. Describe how to utilize the Ti plasmid to generate transgenic plants (4 points). 

6. How does RNAi “silence” a gene (4 points)? 

7. How are Bt toxins applied to insect pest control (4 points)? 

8. Describe three methods to achieve sterilization (6 points). 




