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Purpose
	
This procedure provides instructions for the rapid purification of total DNA from whole blood, plasma, serum, bone marrow and saliva or total RNA from whole blood using a spin column-based extraction.


	
Policy Statements
		
This procedure applies to technical staff performing testing on the QIAamp.


	
Principle and Clinical Significance

	
QIAamp DNA Mini Kits and QIAamp RNA Mini Kits provide fast and easy methods for purification of total DNA or RNA for reliable PCR.  The simple QIAamp spin procedure is ideal for simultaneous processing of multiple samples and yields pure DNA or RNA ready for direct amplification. Eluted DNA or RNA is ready for direct addition to PCR. Alternatively, it can be store at -30 to -15°C for later use. The purified DNA or RNA is free of protein, nucleases, and other contaminants or inhibitors. 

DNA purified using QIAamp Kits is up to 50 kb in size, with fragments of approximately 20 – 30 kb predominating.  DNA of this length completely denatures during thermal cycling and can be amplified with high efficiency. 

During the RNA QIAamp procedure for purification of RNA from blood, erythrocytes are selectively lysed and leukocytes are recovered by centrifugation. The leukocytes are then lysed using highly denaturing conditions that immediately inactivate RNases, allowing the isolation of intact RNA. After homogenization of the lysate by a brief centrifugation through a QIAshredder spin column, ethanol is added to adjust binding conditions and the sample is applied to the QIAamp spin column. RNA is bound to the silica membrane during a brief centrifugation step. Contaminants are washed away and total RNA is eluted in RNase-free water for direct use in any downstream application. Since the procedure relies on intact leukocytes, frozen blood cannot be used.

	
Sample
	
1. Acceptable specimens: 
· Saliva – OraGene-Dx collection device, DNA only
· Whole blood – Lavender top, EDTA
· Whole blood – Blue top, Sodium Citrate
· Bone Marrow - EDTA

1. SDES codes/Specimen type:
· Blood: BLD
· Saliva, DNA only
· Bone Marrow

1. Specimen Collection and Transport:
· Refer to Lab Test Directory on StarNet

1. Specimen assessment:
· Refer to the policies MB 1.01 Specimen Management in Molecular Biology and MB 1.02 Specimen Rejection Criteria for Molecular Biology 


	
Special Safety Precautions

	
· Do not perform assay in presence of vapors from sodium hypochlorite or dust.
· Wear gloves at all times.
· After all vortexing steps, briefly centrifuge the microcentrifuge tube to remove drops from inside the lid.
· Change pipet tips between liquid transfers and use aerosol-barrier pipet tips.
· Open only one QIAamp Mini column at a time. Take care not to generate aerosols.
· Discard filtrate and collection tubes in satellite hazardous waste container labeled with guanidine thiocyanate safety information. This container must be placed in the hazardous waste room by the dock when full.

Molecular personnel are subject to occupational risks associated with specimen handling. Refer to the safety policies located in the safety section of the Molecular Procedure Manual:
· MB 2.01 Safe Work Practices in Molecular 
· MB 2.02 Biohazard Containment
· MB 2.03 Biohazardous Spill in Molecular
· MB 3.01 Engineering Controls to Prevent  Nucleic Acid Contamination


	Materials

















	
	Reagents
	Supplies
	Equipment

	· 5% Extran
· 70% Ethanol
· Water
· Sani-Cloth Bleach Wipes (10%)
· Ethanol (96 – 100%)
· RNase A Stock solution
· PBS

Qiagen QIAamp DNA Mini Kit Reagents: 
· Buffer AL
· Buffer AW1 (concentrate)
· Buffer AW2 (concentrate)
· Buffer AE
· QIAGEN Protease
· Protease Solvent

Qiagen QIAamp RNA Mini Kit Reagents: 
· Buffer EL
· Buffer RPE (concentrate)
· Buffer RLT
· Buffer RW1
· RNase-free Water

QIAamp Buffers can be stored dry at room temperature (15 – 25 °C) for up to 1 year
	· Lab coat
· Absorbent towels/Kim wipes 
· Sharps container
· Micro tubes 1.5 mL, RNase/DNase free
· Pipette tips with aerosol barrier, 20 µl, 100 µl, 200  µl, 1000  µl
· Nitrile gloves (powder-free)
· Gripper rack, rm2
· Qiagen 2 mL Collection Tubes

Qiagen QIAamp DNA and RNA Mini Kit Supplies:
· QIAamp Mini Spin Columns
· 2 mL Collection Tubes

QIAamp Mini spin columns can be stored dry at room temperature (15 – 25 °C) for up to 1 year

	· Vortex
· Pipets 20 µl, 100 µl, 200  µl, 1000  µl
· Heating block at 56°C
· BioSafety Cabinet
· Microcentrifuge (with rotor for 2 mL tubes)
· Thermometer 
· Refrigerated centrifuge






	

	
Procedure
	
Prepare for DNA testing:
1. If sample type is saliva: heat collection tubes in a heat block, incubator or water bath at 50°C for a minimum of 1 hour.
2. Equilibrate Proteinase K to room temperature.
3. Mix Buffer AL thoroughly. Dissolve precipitates in Buffer AL by incubating at 56°C if necessary (set on top of heat block).
a. NOTE: This is stable for 1 year at room temperature.
4. Add the appropriate amount of ethanol to the Buffer AW1 as indicated on the bottle.
a. NOTE: This is stable for 1 year at room temperature.
5. Add the appropriate amount of ethanol to the Buffer AW2 as indicated on the bottle.
a. NOTE: This is stable for 1 year at room temperature.
6. Set heat block to 56°C.
7. Bring blood and bone marrow samples to room temperature (15 – 25°C). If sample is frozen, allow sample to thaw completely to room temperature. 
8. Equilibrate Buffer AE to room temperature for elution.

DNA Purification: 
1. Ensure heat block is set to 56°C; record temperature from the external thermometer on maintenance log.
2. Pipet 20 μL Proteinase K (or protease depending on kit) into the bottom of a labeled 1.5 mL microcentrifuge tube.
3. Invert sample 5 – 7 times and add 200 μL of the sample to the microcentrifuge tube. If a bone marrow sample is less than 200 μL, bring up to volume with PBS. (If sample is larger than 200 μL, increase the amount of Proteinase K and AL proportionally - see Step 3 for example.) 200 μL of sample yields 3 – 12 μg of DNA.
a. If RNA-free genomic DNA is required add 4 μL of RNAase A stock solution (10 mg/mL) to the sample before addition of Buffer AL.
4. Add 200 μL Buffer AL to the sample. Do NOT add Proteinase K directly to Buffer AL. 
a. If sample was greater than 200 μL increase proportionally. Example: 400 μL sample requires 40 μL Proteinase K and 400 μL Buffer AL.
5. Pulse-vortex for 15 seconds. 
6. Incubate at 56°C in heat block for 10 minutes.
a. NOTE: Longer incubation times will have no effect on yield or quality of purified DNA.
b. Prepare tubes in a rack for each sample:
1 labeled spin column
1 labeled 1.5 mL elution tube
3 collection tubes
7. Briefly centrifuge the 1.5 mL microcentrifuge tube. 
8. Add 200 μL absolute ethanol and mix again by pulse-vortexing for 15 seconds.
a. NOTE: If sample was greater than 200 μL then increase ethanol proportionally.
9. Briefly centrifuge (quick-spin). 
10. Apply mixture to a labeled QIAamp Mini spin column in a 2 mL collection tube without wetting the rim.
11. Close the cap and centrifuge for 1 minute at 8000 rpm. (If the lysate has not completely passed through the column after centrifugation, centrifuge again at full speed for 1 minute.)
12. Place QIAamp Mini spin column in a clean 2 mL collection tube and discard the tube containing the filtrate.
13. Carefully open the QIAamp Mini spin column and add 500 μL Buffer AW1 without wetting the rim.
a. NOTE: Do NOT increase the volume of AW1 if the original sample was greater than 200 μL.
14. Close the cap and centrifuge for 1 minute at 8000 rpm. 
15. Place QIAamp Mini spin column in a clean 2 mL collection tube and discard the tube containing the filtrate.
16. Carefully open the QIAamp Mini spin column and add 500 μL Buffer AW2 without wetting the rim.
17. Close the cap and centrifuge at 14,000 rpm for 3 minutes.
18. Place QIAamp Mini spin column in a new 2 mL collection tube and discard the old collection tube with the filtrate.
19. Centrifuge at 14,000 rpm for 1 minute. 
20. Place QIAamp Mini spin column in a new labeled 1.5 mL tapered elution tube and discard the collection tube containing the filtrate.
21. Carefully open the QIAamp Mini spin column:
a. Blood samples: add 200 μL Buffer AE 
b. Saliva sample: Add 50 μL Buffer AE 
c. Blood samples for PGx testing and Bone Marrows: Add 200 μL UltraPure Water
22. Incubate at room temperature for 5 minutes.
23. Centrifuge at 8000 rpm for 1 minute.
24. Discard spin column and close cap. Store according to downstream procedures.
25. Proceed to quantification and/or quality procedures if applicable. 

NOTE: for DNA quantitation use elution solution as a blank for the Nanodrop. 


Prepare for RNA testing:
1. A maximum of 1 x 107 leukocytes can be processed on a QIAamp spin column.
2. Add the appropriate amount of ethanol to the Buffer RPE as indicated on the bottle.
NOTE: This is stable for 1 year at room temperature.
3. Add 20 uL of 2 M dithiothreitol (DTT) per 1 mL Buffer RLT
4. Frozen blood cannot be used.

RNA Purification:
1. Turn on refrigerated centrifuge and set temperature to 4oC.
2. Label 5 mL tubes
3. Add 2.5 mL of buffer EL to each tube
4. Invert sample 5-7 times and add 500 uL of the sample to the tube. If a bone marrow sample is less than 500 μL, bring up to volume with PBS.
5. Vortex briefly,
6. Incubate for 10-15 min on ice, using a Styrofoam cooler and ice packs. Do not cover as the blood should not freeze. Vortex twice during incubation. The cloudy suspension should become translucent.
7. Set up tubes for each sample:
1 labeled purple QIAshredder spin column (label the collection tube, purple spin column will be tossed)
1 labeled spin column
1 labeled elution tube
4 collection tubes
8. Centrifuge at 400 g for 10 min at 4oC.
9. Using a fine-tip disposable pipette and squeezing the bulb completely, remove and discard supernatant.
NOTE: Ensure supernatant is completely removed.
10. Add 1 mL Buffer EL to tubes and vortex to resuspend pellet.
11. Centrifuge at 400 g for 10 min at 4oC. 
12. Using a fine-tip disposable pipette, completely remove and discard supernatant.
13. Add 350 uL of Buffer RLT to tubes and vortex vigorously to dislodge and break apart the pellet.
14. Pipet lysate into the purple QIAshredder spin column.
15. Centrifuge (non-refrigerated microtube centrifuge) for 2 min at 15,000 g.
16. Discard QIAshredder spin column and keep the collection tube containing the lysate.
17. Add 350 uL of 70% ethanol to the lysate and mix by pipetting.
NOTE: Do not centrifuge
18. Pipet sample into a new QIAamp spin column.
19. Centrifuge (non-refrigerated microtube centrifuge) for 15 seconds at 15,000g.
20. Transfer spin column to new collection and discarding flow-through in the old collection tube.
21. Add 700 uL of Buffer RW1 to the spin column.
22. Centrifuge for 15 s at 15,000 g.
23. Transfer spin column to new collection and discarding flow-through in the old collection tube.
24. Add 500 uL of Buffer RPE to the spin column.
25. Centrifuge for 15 s at 15,000 g.
26. Transfer spin column to new collection and discarding flow-through in the old collection tube.
27. Add 500 uL of Buffer RPE.
28. Centrifuge for 3 min at 15,000 g.
29. Transfer spin column to new collection and discarding flow-through in the old collection tube.
30. Centrifuge for 1 min at 15,000 g.
31. Transfer spin column to elution tube and discarding flow-through in the old collection tube.
32. Add 40 uL of RNase-free water (supplied with kit) to spin column.
33. Centrifuge for 1 min at 8000 g, placing the open caps toward the middle.
34. Discard spin column.
35. Place elution tubes in -80oC freezer.
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Training Plan/ Competency Assessment

	Training Plan
	Initial Competency Assessment

	
	1. Employee must read the procedure.
1. Employee will demonstrate the ability to perform procedure, record results, and document corrective action after instruction by the trainer.
	1. Direct observation

	Historical Record
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