Homework #1 ENVH 452/542

(Please cite the sources used from outside class presented materials).

1. Discuss in a paragraph or two how pump calibration is important in air sampling for proper enumeration of organisms and isokinetic sampling.  Support your discussion with appropriate references.
2. What is the difference (in terms of mechanism) between the filters to sample viruses and protozoa in water?

3. Compare and contrast swabs and contact (RODAC) plates for their ability to enumerate bacteria and viruses from surfaces.  (Consider the question carefully, it is a bit of a trick question).
4.  What is the purpose of purification after concentration and elution in sampling microbes in water? Also, please give some examples (purification techniques) for viruses and protozoa
5. Describe how an ELISA assay may be used to detect a pathogen (Describe the process and give a specific example).

6. Why is culture based detection the “gold-standard”?  Why is it impractical in many cases?

7. What is DNA microarray (GeneChip)?  Why is it getting much attention as a promising detection method in Environmental Microbiology?. 

8.  Describe the PCR process.  Indicate the role of the common components of a PCR reaction. (e.g. primers, Taq polymerase, and so on)

9. Several novel approaches for rapid detection of bacteria using Biosensors have recently been described.  Describe the mechanism and limitations for both an optical method and electrochemical method incorporated into biosensors? Support your discussion with appropriate references.
10. When sampling food items, how might the expected location of the contamination control how your sample the food items? Give examples to illustrate your point.

