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Testing for Malaria Standard Operating Procedure (SOP)

Molecular Testing for Malaria: Overview of Standards

A number of consensus-adopted standards have been used in the development of this document. These include:

1. Recommended Genotyping Procedures (RGPs) to identify parasite populations (World Health Organization, 2007).

2. MORU Standard Operating Procedure: DNA Extraction (Nakeesathit, Pagomrat, Tanomsing, & Hanchana, 2001)
3. QIAGEN QIAamp DNA Mini and Blood Mini Handbook (QIAGEN, 2007)
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1. Scope
This SOP describes the method of extracting genomic DNA from Plasmodium spp. by QIAamp DNA Mini Kit.
2. Abbreviations
DBS
Dried Blood Spot

ml
millilitre
PCR
Polymerase chain reaction

SOP
Standard Operating Procedure
(L
microlitre
3. Personnel qualifications
3.1  Medical fitness

Occupational health programs should be in place to monitor/address staff vaccinations and deal with exposures to potentially infected materials.
3.2 Education and training

Training must be given on the following topics:

· Wearing and use of personal protective equipment and clothing;

· Handling of potentially infectious materials;

· Prevention of incidents and steps to be taken by workers in case incidents (including biological, chemical, electrical and fire hazards) occur;

· Procedures;

· Waste management;

· Impact of results for patient management and research.

Training must be provided:

· When a new staff member takes up post;

· Annually;

· When there is a change in conditions or best practices.
4. Procedure
4.1 Principle
The QIAamp DNA Mini kit is designed to extract DNA from whole blood, buffy coat, cultured cell, body fluid, tissue and dried blood spot samples. Cells are lysed and DNA released in a protease-containing buffer. The released DNA is bound to a QIAamp column and purified using two washes that remove contaminants. The purified DNA is released from the column using distilled water or buffer. 

This method makes it possible to obtain parasite DNA suitable for PCR. It is a fast, high quality, and effective method of DNA extraction. As this is the first step in the PCR process, it is important to maintain sterile technique to prevent contamination of extracted DNA.
4.2 Samples

This method is designed to be performed on dried blood spot (DBS) samples (see SOP-01 DBS Sample Collection).

It is critical to ensure the DBS sample is of the highest quality. Poor quality samples will lead to poor quality results.

4.3 Required Materials and Equipment

QIAamp DNA Mini Kit

Ethanol (96-100%)

1.5 ml microcentrifuge tubes

2.0 ml collection tubes

1-20, 100-200 and 1000 (l single channel automatic pipettes

Filter pipette tips for the above pipettes

Fine tip marker pens

Ball point pen

Paper towels or wipes

Distilled water

Bleach (5 %) in a beaker beaker or wash bottle

Distilled water in a beaker or wash bottle

Ethanol (70 %) in a beaker or wash bottle

Scissors or 1/8 inch hole punch (plus spare filter paper if using a punch)

Timer

Heating block or waterbath at 56 ºC, 70 ºC and 85 ºC

Microcentrifuge 

Vortex 

4.4 Procedural steps

	Important points to remember:

· Ensure the scissors are thoroughly cleaned before beginning the procedure, in between cutting filter papers and at the end of the procedure. Unclean scissors can lead to cross contamination of samples and poor quality results.

· Ensure pipette tips are of a high quality, sterile and endonuclease free.

· Do not touch pipette tips.

· Make sure pipettes are calibrated and cleaned regularly.


	1. Print out a PCR worksheet and record the sample ID of each DBS to be tested on a separate numbered line.

	2. Gather all required supplies. 

NB. If samples have been stored at +4 ºC or -20ºC they must be brought to room temperature in the sample bag prior to opening. Buffer and elution solutions should be brought to room temperature.

	3. Prepare wash buffers AW1 and AW2 and reconstitute Protease (these may be kept at +15 ºC to +25 ºC for up to 1 year). Always label reagents with the date.


	4. Check buffer AL. If a precipitate has formed, dissolve by incubating at 56 ºC.

	5. Clean the scissors or punch with bleach (5%), rinse with distilled water, rinse with ethanol (70%) and dry thoroughly with a clean paper towel, tissue or wipe. 

	6. Label an appropriate number of 1.5 ml microcentrifuge tubes (label both the lid and the side of the tube) with the worksheet number and sample ID.

	7. Cut 2-3 pieces of 3 mm x 3 mm or punch a 3 mm disk (holds approx. 3-5 (l of dried blood) from the filter paper and put it into the corresponding 1.5 microcentrifuge tube.

NB. Clean the scissors between each sample as detailed in step 5.Clean the punch by punching clean filter paper 3 times.

	8. Add 180 (l buffer ATL. 

NB. Ensure filter papers are soaked in buffer.

	9. Incubate at 85 ºC for 10 min. 

10. Briefly centrifuge to remove drops from inside the lid.

	11. Add 20 μl proteinase K stock solution. 
NB. The addition of proteinase K is essential.
12. Mix by vortexing for 15 s.
13. Incubate at 56°C for 1 h.
14. Briefly centrifuge to remove drops from inside the lid.

	15. Add 200 (l buffer AL to each sample.

NB. Do not add proteinase K directly to AL buffer.

16. Mix by vortexing for 15 s.
NB. It is essential to mix sample and AL buffer immediately and thoroughly. Do not worry if a white precipitate forms.

17. Incubate at 70 °C for 10 min.
18. Briefly centrifuge to remove drops from inside the lid.

	19. Add 200 (l ethanol to each sample.

20. Mix thoroughly by vortexing for 15 s.
21. Briefly centrifuge to remove drops from inside the lid.

	22. Label an appropriate number of QIAamp Mini spin columns with the sample number.

	23. [image: image5.jpg]


Place each column into a

2 ml collection tube. 

	24. [image: image6.emf]Using the 1000 (l pipette, apply each 

sample mixture from the above step into 

a QIAamp Mini spin column. 

NB. Do not touch or wet the rim of the spin column. 

25. Close the cap.

26. Centrifuge at 6000 x g (8000 rpm) for 1 min.

27. Discard the tube containing the eluate.

	28. Place the spin column into a clean 2 ml collection tube.

29. Carefully open the spin column cap and add 500 (l buffer AW1.

NB. Do not touch or wet the rim of the spin column. 

30. Close the cap.

31. Centrifuge at 6000 x g (8000 rpm) for 1 min.
32. Discard the tube containing the eluate.

	33. Place the spin column into a clean 2 ml collection tube.

34. Carefully open the spin column cap and add 500 (l buffer AW2.

NB. Do not touch or wet the rim of the spin column. 

35. Close the cap.

36. Centrifuge at 20,000 x g (14,000 rpm) for 3 min.
37. Discard the tube containing the eluate.

	38. Place the spin column into a clean 2 ml collection tube.

39. Centrifuge at 20,000 x g (14,000 rpm) for 1 min.
40. Discard the tube containing the eluate.

	41. Label the appropriate number of 1.5 ml microcentrifuge tubes with the sample ID, sample number and date.

42. Place the spin column into a clean 1.5 ml microcentrifuge tube.

43. Carefully open the spin column cap and add 150 (l buffer AE or distilled water.

NB. Do not touch or wet the rim of the spin column. 

44. Incubate at room temperature for 1 min.

45. Centrifuge at 6000 x g (8000 rpm) for 1 min.
46. Discard the spin column.

	47. Store the samples in the refrogerator for use in PCR within 24 h or -20 ºC for longer periods.


5. Quality Control
5.1 Negative Control

To test for cross-contamination, each batch of 10 samples should contain at least 1 negative control. The negative control consists of a section of plain filter paper cut in the same way as the DBS samples. 

6. Procedure limitations

Successful extraction of DNA is dependent upon the quality and quantity of DNA in the DBS sample, quality of laboratory reagents, equipment and supplies, and the implementation of good quality clinical laboratory practice according to this SOP.  

7. Interpretation and Reporting of Results

The extracted DNA sample is used as template DNA for subsequent PCR reactions. There are no reporting requirements at this stage apart from the rejection of poor quality samples.

8. Safety Precautions

The dried blood spot samples used in this procedure should be treated as potentially infectious biology material under BSL2 conditions. Universal precautions for class 2 pathogens apply.

Caution:

DO NOT add bleach or acidic solutions directly to the sample-preparation waste. The sample preparation waste contains guanidine hydrochloride. This can form highly reactive compounds when combined with bleach. 

Guanidine hydrochloride is harmful and an irritant.

Proteinase K is an irritant.

 Always practice universal precautions (treat all patient specimens as potentially infectious material:

· Wear good quality, single-use, disposable medical examination gloves.

· Wear a laboratory coat or gown.

· Wash hands after removal of gloves.

Dispose of medical/laboratory waste in the appropriate manner:

· Contaminated waste must be disposed of immediately after use into a proper waste container.

Spills, except those containing guanidine hydrochloride, should be cleaned using 10% bleach.
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9.1 Appendix A – Bench Top Reference

DNA Extraction by QIAamp - Document ID: BTR-04
	1. Print out a PCR worksheet and record the sample ID of each DBS to be tested on a separate numbered line.

	2. Gather all required supplies. 

	3. Check buffer AL. If a precipitate has formed, dissolve by incubating at 56 ºC.

	4. Clean the scissors or punch with bleach (5 %), rinse with distilled water, rinse with ethanol (70%) and dry thoroughly with a clean paper towel, tissue or wipe. 

	5. Label an appropriate number of 1.5 ml microcentrifuge tubes (label both the lid and the side of the tube) with the worksheet number and sample ID.

	6. Cut 2-3 pieces of 3 mm x 3 mm or punch a 3 mm disk from the filter paper and put it into the corresponding 1.5 microcentrifuge tube.

	7. Add 180 (l buffer ATL. 

	8. Incubate at 85 ºC for 10 min. 

9. Briefly centrifuge to remove drops from inside the lid.

	10. Add 20 μl proteinase K stock solution. 
11. Mix by vortexing for 15 s.
12. Incubate at 56°C for 1 h.
13. Briefly centrifuge to remove drops from inside the lid.

	14. Add 200 (l buffer AL to each sample.

15. Mix by vortexing for 15 s.
16. Incubate at 70 °C for 10 min.
17. Briefly centrifuge to remove drops from inside the lid.

	18. Add 200 (l ethanol to each sample.

19. Mix thoroughly by vortexing for 15 s.
20. Briefly centrifuge to remove drops from inside the lid.

	21. Label an appropriate number of QIAamp Mini spin columns with the sample number.

	22. [image: image7.emf]Place each column into a

2 ml collection tube. 

	23. [image: image8.emf]Using the 1000 (l pipette, apply each 

sample mixture from the above step into 

a QIAamp Mini spin column. 

24. Close the cap.

25. Centrifuge at 6000 x g (8000 rpm) for 1 min.

26. Discard the tube containing the eluate.


	27. Place the spin column into a clean 2 ml collection tube.

28. Carefully open the spin column cap and add 500 (l buffer AW1.

29. Close the cap.

30. Centrifuge at 6000 x g (8000 rpm) for 1 min.
31. Discard the tube containing the eluate.

	32. Place the spin column into a clean 2 ml collection tube.

33. Carefully open the spin column cap and add 500 (l buffer AW2.

34. Close the cap.

35. Centrifuge at FULL SPEED 20,000 x g (14,000 rpm) for 3 min.
36. Discard the tube containing the eluate.

	37. Place the spin column into a clean 2 ml collection tube.

38. Centrifuge at FULL SPEED 20,000 x g (14,000 rpm) for 1 min.
39. Discard the tube containing the eluate.

	40. Label the appropriate number of 1.5 ml microcentrifuge tubes with the sample ID, sample number and date.

41. Place the spin column into a clean 1.5 ml microcentrifuge tube.

42. Carefully open the spin column cap and add 150 (l buffer AE or distilled water.

43. Incubate at room temperature for 1 min.

44. Centrifuge at 6000 x g (8000 rpm) for 1 min.
45. Discard the spin column.

	46. Store the samples in the refrogerator for use in PCR within 24 h or -20 ºC for longer periods.


9.2 Appendix B – Sample Worksheet

	DNA Extraction by QIAamp

	Staff Initials
	
	Date
	
	

	Number
	Patient ID
	Sample ID
	Storage
	Comments

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	Negative Control
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� AW1 and AW2 are supplied as concentrates. Before using for the first time, add appropriate amount of ethanol (96-100%). The amount of ethanol required is indicated on the bottle.





[image: image9.emf][image: image10.png]


[image: image11.png]


_1397289412

_1397289413

_1397289414

_1397289411

