EXTRACTION AND PURIFICATION OF RNA FROM WHOLE BLOOD

Phase 1: Reagent & Solution Setup
Before beginning, ensure your kit reagents are prepared as follows: 
· RNA Lysis Buffer: Verify that -mercaptoethanol () has been added to your RNA Lysis Buffer () stock ( of  per  of ). 
· Wash & Stop Solutions: Ensure  ethanol has been added to both the concentrated RNA Wash Solution (RWA) and DNase Stop Solution (DSA) bottles. 
· DNase I Enzyme: Rehydrate the lyophilized DNase I with the volume of Nuclease-Free Water indicated on the vial label. Mix gently by swirling; do not vortex. Keep on ice. 
· RBC Lysis Solution: Have your Red Blood Cell Lysis Solution () ready. 

Phase 2: Red Blood Cell (RBC) Lysis & Leukocyte Harvesting
(Crucial steps to eliminate red blood cells and concentrate the white blood cells)
1. Sample Input: Place  of whole blood (collected in heparinized or EDTA-treated tubes) into a sterile  or  microcentrifuge tube. 
2. Initial Pellet: Centrifuge at  () for 5 minutes. This generates a relatively clear plasma supernatant and a large cell pellet. 
3. Remove Plasma: Carefully pipet off and discard the supernatant from the top, being very careful not to disturb the cell pellet. (Note: The plasma may appear red due to minor erythrocyte lysis). 
4. First RBC Lysis: Add  of Red Blood Cell Lysis Solution () to the pellet and resuspend it by carefully pipetting up and down 4–5 times. 
5. Centrifuge: Centrifuge at  for 5 minutes. 
6. Remove Supernatant: Carefully remove  of the supernatant from the top and discard it, leaving the remaining supernatant and the cell pellet in the tube. (Note: A distinct pellet may be difficult to see at this stage). 
7. Repeat Wash: Repeat Steps 4, 5, and 6 twice more (for a total of 3 RBC lysis washes). Exercise extreme caution during these steps to avoid losing the white blood cell pellet, which decreases significantly in size as the red blood cells lyse. 
8. Final Clean: Remove all but exactly  of the remaining supernatant from the tube, taking care to avoid the white blood cell pellet.

Phase 3: Leukocyte Lysis & Homogenization
9. Lysis: Add  of the prepared RNA Lysis Buffer (with  added) directly to the concentrated cells. Pipet vigorously to thoroughly resuspend and lyse the leukocytes. 
10. Dilution: Add  of RNA Dilution Buffer (blue) to the mixture. Mix well by inverting the tube 3–4 times. 
11. Heat Incubation: Place the tube in a water bath or heating block preheated to  for exactly 3 minutes. Do not exceed 3 minutes, as prolonged heat can compromise the integrity of the RNA. 
12. Clarification: Centrifuge at  for 10 minutes at room temperature () to pellet cellular debris. 

Phase 4: RNA Binding & Column Washing
13. Collect Cleared Lysate: Carefully transfer the cleared supernatant solution into a fresh microcentrifuge tube by pipetting, avoiding the pelleted debris. 
14. Ethanol Addition: Add  of  ethanol to the cleared lysate and mix by pipetting 3–4 times. 
15. Load Column: Transfer this entire mixture into the Spin Column Assembly. Centrifuge at  for 1 minute. 
16. Discard Flow-Through: Remove the Spin Basket, discard the liquid from the Collection Tube, and place the Spin Basket back into the tube. 
17. First Wash: Add  of prepared RNA Wash Solution to the column assembly. Centrifuge at  for 1 minute. Discard the flow-through and place the Spin Basket back into the Collection Tube. 

Phase 5: On-Column DNase Treatment
18. Prepare DNase Mix: In a sterile tube, prepare the DNase incubation mix fresh by combining the following components in this exact order:
·  Yellow Core Buffer 
·   
·  Rehydrated DNase I enzyme 
· Mix gently by pipetting; do not vortex. 

19. Apply DNase: Apply  of this yellow mixture directly onto the silica membrane inside the Spin Basket, ensuring the membrane is completely covered. 
20. Incubate: Incubate at room temperature () for 15 minutes. 
21. Stop: Add  of prepared DNase Stop Solution directly to the Spin Basket. Centrifuge at  for 1 minute. (There is no need to empty the tube after this spin). 

Phase 6: Final Washes & RNA Elution
22. Second Wash: Add  of RNA Wash Solution to the column. Centrifuge at  for 1 minute. 
23. Dry Membrane: Empty the Collection Tube completely. Add  of RNA Wash Solution and centrifuge at high speed () for 2 minutes to thoroughly dry the membrane. 
24. Assemble Elution: Remove the plastic cap from the Spin Basket using a twisting motion. Transfer the Spin Basket into a fresh, sterile  Elution Tube (provided). 
25. Elution: Add  of Nuclease-Free Water directly onto the membrane surface. Ensure the water completely covers the surface. Place the tubes in the centrifuge with the Elution Tube lids facing outward. 
26. Final Spin: Centrifuge at  for 1 minute. Remove and discard the Spin Basket. 
27. Storage: Cap the tube containing your purified total RNA and store immediately at . 

Note on Blood Yields: Determining the yield and purity of RNA isolated from whole blood via spectrophotometry (NanoDrop/A260) is not recommended because the overall baseline yield of RNA from blood fluids is naturally quite low. For downstream RT-PCR, using  of this eluate is typically sufficient to detect abundant targets, whereas rarer transcripts may require up to . 

