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Guided Lecture Notes

Chapter 16.  Quality Assurance and Quality Control In the Molecular Laboratory

After reading the whole chapter, answer the following questions into your lecture notebook.  Leave spaces for additional information that might come up during lecture.  This preview of the lecture and will allow you to minimize the time needed to enter lecture notes into your notebook during the lecture.  With your notes outlined ahead of time, you will be able to ask questions during lecture over information that you need help with. 

After answering all the questions, sign the question sheet and circle the questions that you want to have emphasized during lecture, either because you are unsure of your answer or because you need clarification.  Hand in this sheet with your circled questions at the beginning of class.  You will not turn in your lecture notebook;  you will be given a completion grade for your work.

1.  What was the primary objective of the Clinical Laboratory Improvement Amendments (CLIA) passed by Congress in 1988?

a. What types of labs are subject to CLIA?

b. What aspects of clinical laboratories are specified by CLIA and what types of clinical testing are exempt?

2.  What, in general, are some sources of “preanalytical error”?

3.  What types of information are kept in accession books in the laboratory?

4.  What are some special precautions that must be taken to avoid cross-contamination of specimens?

a. What types of standard molecular techniques are susceptible to aerosol formation?

b. How can aerosol formation be avoided?

c. Why is it inadvisable to conduct DNA and RNA isolations in the same workspace?  (HINT:  DNA and RNA isolations generally involve incubations in nuclease solutions.)

5.  Why are gloves especially important in molecular labs?

6.  What special precautions need to be taken for blood specimens in a molecular lab?

a. What type of anticoagulant is best used for molecular analysis?

b. What makes heparin detrimental to most molecular analysis?  Which types are most affected?

7.  What special precautions need to be taken for tissue specimens in a molecular lab?

8.  Fill out the following table to rank stability of nucleic acids in types of biological specimens ([whole blood, buffy coat, bone marrow, fluids] vs tissue vs microorganisms vs cell lysates in RNA storage buffer (Ambion)):

RECOMMENDED MAXIMUM STORAGE LENGTHS OF BIOLOGICAL SPECIMENS AT –20OC
(Table 16.2, p. 408)

	Maximum storage time
	Nucleic acid 
	Biological specimen

	At least 1 year


	
	

	2-4 weeks


	
	

	At least 2 weeks


	
	

	Not recommended
	
	


a. What pattern in stability of nucleic acids (DNA versus RNA) do you see when comparing these different stabilities?

b. What pattern in biological specimens do you see with respect to nucleic acid stability?

c. Why are isolated nucleic acids more stable than tissue-stored nucleic acids?

9.  Why are RNA molecules less stable than DNA molecules?

a. Why are DNA solutions that are frequently used better stored in the refrigerator than in the freezer?

b. Why are manual-defrost freezers preferred in molecular labs, rather than automatic-defrost freezers?

c. What can be done to protect DNA samples in an automatic-defrost freezer?

10. It is important that a testing procedure can give reliable results.  Explain what the analyte sensitivity, specificity, and accuracy of a test signifies

a. How is analyte sensitivity and specificity different from clinical sensitivity and specificity?

b. How is it possible for a highly precise test procedure to have poor accuracy?

c. What is the tolerance limit of an assay?

11. Why must an FDA-approved commercial molecular test kit be validated in a lab before its routine use?

a. What types of information should be included in validation tests?  Why is this information necessary?

12. How does a positive control, a negative control, and a sensitivity control aid in the interpretation of test results?  What other factors do they rule out in drawing correct conclusions?

a. What is the purpose of a high positive and low positive control in a quantitative assay?  How are they different from a standard curve?

b. What type of factor does an internal control rule out?

c. What action should be taken when a control fails in an assay?

d. Why should coefficients of variance or standard deviations of quantitative control levels be calculated at regular intervals?

e. What is a “cut-off value” and how is it determined?

f. Why should controls be prepared in large amounts and be stored in small aliquots?

13. What are some reasons that lab personnel should record information on instruments such as:  maintenance, service calls, calibrations, and part replacements.

14. Who provides certification for thermometers used to monitor refrigerators, freezers, and incubator equipment in the laboratory?

a. What special problems do thermal cyclers pose for monitoring temperatures?

15. Make a table for the following laboratory items, listing what parameters must be monitored and how frequently they are commonly checked:

a. centrifuges

b. micropipetters

c. electrophoresis power supplies

d. spectrophotometers

e. fume and biological hoods

16. How is a calibration verification performed on instruments, and under what conditions must it be done?

a. How many calibration points should calibration materials cover?

b. Why is it necessary to prepare calibration materials in the biological specimens that the tests are commonly being run in?

17. Describe the testing that must be done when a reagent from a different lot is being replaced in a test method, explaining the rationale for each of the tests.

a. What are some reasons that it is necessary to take extreme precautions to carefully document and test the use of amplification primers and hybridization probes, as well as monoclonal antibodies?

18. What are the 4 categories of chemical hazards found in National Fire Protection Association (NFPA) warning labels?

a. What is the numerical hazard scale used in NFPA warning labels?

b. What do the following symbols “O” and “W” stand for, with respect to “Special Hazards”? 

c. What regulatory agencies oversee the safe use and disposal of radioactive materials?

d. In what situation is a radioactive waste allowed to be disposed of in the regular waste?

e. How is exposure of personnel to radioactivity monitored?

f. How are lab personnel protected while working directly with a solution containing radioisotopes?

19. Explain how lab personnel and assays are tested for proficiency.

a. What is used for proficiency testing if test specimens are not commercially available?

b. How frequently are proficiency tests commonly performed in molecular laboratories?

20. Given the complexity of molecular techniques, careful documentation of experimental details is critical for obtaining accurate and reliable results.  For each of the following, list some important experimental details and the reason that they must be documented:

a. assay conditions (temperature of incubations, time elapsed, equipment used)

b. reagent lot numbers

c. technologist performing the assay

d. quality of DNA or RNA being analyzed

e. quantity of DNA or RNA being analyzed

f. nuclease digestion of DNA

g. FISH results

h. DNA sequencing results

21. What are two criteria for peak quality in a DNA sequencing electropherogram?
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