EXTRACTION AND PURIFICATION OF TOTAL RNA FROM SPLEEN TISSUE (MOUSE)
Critical Spleen-Specific Constraints
· Maximum Starting Mass: Do not exceed  of spleen tissue per preparation. Spleen tissue is extremely dense in nucleic acids and proteins. Exceeding  will cause a highly viscous lysate that clogs the column or causes genomic DNA contamination.
· Viscosity Adjustment: If the lysate is too thick to pipette easily after homogenization, dilute it with a small amount of additional RNA Lysis Buffer before adding the blue RNA Dilution Buffer.

Phase 1: Reagent Setup & Safety
1. Protective Care: Use RNase-free pipettes and wear gloves at all times to prevent contamination.
2. Lysis Buffer Stock: Ensure -mercaptoethanol () has been mixed into RNA Lysis Buffer () stock prior to use ( of  per  of buffer).
3. Wash & Stop Solutions: Ensure  ethanol has been added to both concentrated RNA Wash Solution () and DNase Stop Solution () bottles.
4. DNase I: Rehydrate lyophilized DNase I with the volume of Nuclease-Free Water indicated on its vial. Keep on ice; do not vortex.

Phase 2: Spleen Lysate Preparation & Clarification
1. Aliquot Lysis Buffer: Transfer  of prepared RNA Lysis Buffer into a sterile  microcentrifuge tube.
2. Tare Weight: Weigh the tube containing the buffer and record the baseline weight.
3. Tissue Mashing: Quickly cut a small piece of spleen tissue with a sterile razor blade (aiming for ). Mesh the tissue using a dedicated tissue mesher (hand homogenizer) or with the assistance of a sterile  syringe piston. Immediately transfer the meshed tissue into the tube containing  of RNA Lysis Buffer and mix thoroughly by inversion.
4. Determine Mass: Weigh the tube again. Subtract the baseline weight recorded in Step 2 to determine the exact tissue mass.
· Spleen Check: Confirm the mass is . If the lysate appears exceptionally thick or unpipettable, add a minimal volume of extra RNA Lysis Buffer now to reduce the viscosity.
5. Dilution & Denaturation: Add  of blue RNA Dilution Buffer to the  lysate. Mix thoroughly by inverting the tube 3–4 times.
6. Heat Incubation: Place the tube into a water bath or heating block preheated to  for exactly 3 minutes. Do not exceed 3 minutes, as prolonged heat compromises RNA integrity.
7. Debris Spin: Centrifuge the mixture at  for 10 minutes to pellet the dense cellular debris and precipitated proteins.

Phase 3: RNA Binding & Column Washing
8. Collect Lysate: Carefully transfer the cleared supernatant fluid into a fresh microcentrifuge tube by pipetting. Avoid touching or disturbing the pelleted debris at the bottom of the tube.
9. Ethanol Addition: Add  of  ethanol to the cleared lysate supernatant and mix completely by pipetting up and down 3–4 times.
10. Load Column: Transfer this mixture into the Spin Column Assembly (placed inside a labelled Collection Tube). Centrifuge at  for 1 minute.
11. Discard Flow-Through: Separate the Spin Basket from the collection assembly, discard the collected liquid flow-through from the tube, and reseat the Spin Basket back inside the Collection Tube.
12. Primary Wash: Add  of prepared RNA Wash Solution to the Spin Column Assembly. Centrifuge at  for 1 minute. Discard the flow-through liquid and place the Spin Basket back into the Collection Tube.


Phase 4: On-Column DNase Digestion
(Crucial for spleen samples to break down the abundant host genomic DNA molecules)
13. Fresh DNase Mix: In a clean, sterile tube, prepare the single-sample DNase mixture by combining the following components in this exact order:
·  Yellow Core Buffer
·   
·  Rehydrated DNase I enzyme
· Mix gently by pipetting up and down; do not vortex.
14. Digestion: Apply the  of yellow incubation mix directly onto the silica membrane inside Spin Basket, confirming that the yellow liquid covers the membrane surface entirely.
15. Incubation: Incubate at room temperature () for 15 minutes.
16. DNase Stop: Add  of prepared DNase Stop Solution directly to the Spin Basket. Centrifuge at  for 1 minute. There is no immediate need to empty the collection tube after this step.

Phase 5: Final Cleansing & RNA Elution
17. Second Wash: Add  of RNA Wash Solution to the column assembly. Centrifuge at  for 1 minute.
18. Membrane Drying: Empty the collection tube fully. Add a final  of RNA Wash Solution and centrifuge at maximum speed () for 2 minutes to eliminate all residual ethanol carryover.
19. Assemble Elution: Remove the plastic cap from the Spin Basket using a twisting motion. Move the Spin Basket into a fresh, sterile  Elution Tube (provided).
20. Elution: Add  of Nuclease-Free Water directly to the center of the membrane surface. Place the assembly into the microcentrifuge with the open lids of the Elution Tubes facing outward.
21. Final Spin: Centrifuge at  for 1 minute. Remove and discard the empty Spin Basket.
22. Storage: Cap the Elution Tube holding purified total spleen RNA and store it immediately at  or .
