ENVH 497c: Pathogens in the Environment





Spring Quarter 2003

Midterm Exam

1. What is meant by ID50?
2. List six criteria of an ideal indicator of fecal contamination.

3. Which of the following is an ideal indicator organism for pathogens in recreational waters?

a. E.coli

b. Fecal coliforms

c. Total coliforms

d. Fecal Streptococci

e. Enterococci

f. None of the above

4. Name three types of aerosol sampler.

5. Rank the following in order of size (smallest to largest)

a. E.coli 
b. Adult female Ascaris lumbricodes
c. Norovirus

d. Cryptosporidium parvum oocyst

6. What are Koch’s Postulates? List them.

7. Which of the following types of microscopy has the greatest resolution?

a. Bright field

b. Dark field

c. Fluorescence

d. DIC

e. TEM

f. SEM

8. What are the three requirements for an outbreak or epidemic to occur?

9.  List two examples of climate influenced diseases.

10. What is the dominant process(es) involved in pathogen mobility in outdoor air?

a. Electrostatic settling

b. Mechanical diffusion

c. Advection

d. A and B

e. B and C

f. None of the above

11. Which of the following mechanisms may be involved in the deposition of bioaerosol particles to a surface?

a. Gravitational settling

b. Molecular diffusion

c. Impaction

d. Electrostatic

e. All of the above

f. None of the above

12. What are the three dominant forces involved in adsorption of pathogens to surfaces?

13. Considering the following graph, which curve represents a common source outbreak?  Which represents and host to host outbreak?
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14. Consider the following factors as they influence pathogen mobility and survival in the subsurface (i.e. groundwater and soil), fill in the blank with the term that best describes the expected influence.  (terms: increased, decreased, variable)

a. High moisture content leads to ________ mobility
b. Higher temperatures lead to ________ survival

c. Presence of antagonistic flora leads to ________ survival

d. High clay content in soils leads to ________ mobility

e. Adsorption generally leads to _______ survival

15.  Bioaerosol particles of what size are likely to be removed in the upper respiratory tract?
a. <.5 μm 

b. 1 μm

c. 3 μm

d. >5 μm

16. Which of the following curves represents advective transport of a short pulse of microorganisms through saturated porous media?  Which curve accounts for adsorption and diffusion in addition to advective transport?
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17. What is meant by pore exclusion and how might it affect the comparative rates of transport for bacteria versus viruses?
18. What are the three steps typically involved in detection of pathogens in water or other environmental samples?

19. Which of the following classes of methods typically require the lowest number of organisms to be present for detection?

a. Microscopic methods

b. Culture methods

c. Nucleic acid methods

d. Immunological methods

e. A and B

f. B and D

20. Classify the following as either primary or secondary barriers.

a. Gloves

b. Face shield

c. Biological safety cabinets

d. Separation of workspaces

e. Labcoats

f. Negative pressure rooms

g. Handwashing facilities

h. Positive pressure suits

21. Which of the following biological safety cabinet types provides the best protection to a person using the hood from pathogens in the hood?

a. Class I

b. Class II A

c. Class II B1

d. Class II B2

e. Class III

22. How do the following differ from PCR: 

(e.g. PCR = Polymerase Chain Reaction, amplifies DNA)

a. RT-PCR=

b. Real Time PCR=

c. Nested PCR=

d. Multiplex PCR=

23. Which of the numbered characteristics below apply to the following virus detection methods (list all that apply)? 

culture methods________________
nucleic acid methods____________
immunological methods__________
microscopic methods____________
1. rapid detection 
2. low level detection

3. true indication of viability

4. targets surface of virus

5. requires use of antibodies

6. may use antibodies

7. specific

8. broad detection

24. Which of the following nucleotides are found in DNA? (Circle all that apply)

a. Adenine

b. Guanine

c. Uracil

d. Thymine

e. Cytosine

f. Inosine

g. Pyrimidine

h. Purine

25. Match the following terms with the appropriate definition:

a. Magnification

b. Resolution

c. Bright field

d. Dark field

e. DIC

f. Isoelectric point

g. Aseptic Technique

h. Immunomagnetic separation

i. Amphitrichous

j. Peritrichous

k. Endemic

l. Epidemic

m. Streak plate

n. Membrane filtration
o. ELISA

1.  pH at which no net surface charge exists

2.  antibody-based purification technique

3.  ability to distinguish between to points

4.  microscopic technique use to increase contrast of transparent specimens
5.  multiple flagella on the terminal ends of a bacterial cell

6. detection technique using enzyme linked antibodies 

7.  random distribution of flagella on bacterial cell surface

8.  microbiological techniques avoiding contamination with microorganisms
9.  normally occurring level of disease in a population 

10.  microscopic technique when light is transmitted through specimen

11.   ability to enlarge apparent size of image

12.  bacterial assay technique commonly used in water monitoring
13.  microscopic technique when reference light beam and transmitted light are recombined to interfere with each other

14.  higher than background level of disease

15.  technique for isolating bacterial colonies

16.  microscopic technique in which light beam is split and recombined to generate contrast

17.  single flagella on the terminal end of a bacterial cell
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