General Flow Cytometry Protocol
1. Take 20-30 µL of blood in a 10 mL FACS tube and mix well. 
2. Add 400 µL of lysis buffer (use 200 µL for a 5 mL FACS tube), mix well, and let stand for 5 minutes at room temperature. 
3. Transfer the sample into an Eppendorf tube and centrifuge at 1600 rpm for 5 minutes at 4°C. 
4. Ensure all the sample from a single mouse is collected into a single Eppendorf tube through serial centrifugation. 
5. Wash the sample by adding 800 µL of FACS buffer, centrifuge, and discard the supernatant. 
6. Add 800 µL of FACS buffer to each tube, mix well, and transfer 400 µL from each tube into an equal amount of new tubes. 
7. Add 400 µL of FACS buffer to all tubes and mix. 
8. Add all external antibodies (all CD markers) using 0.5 µL for each, and mix well. 
9. Let the tubes stand in the dark for 25-30 minutes by placing them on ice. 
10. Centrifuge the tubes, prepare the tubes designated for intracellular markers, and confirm there is 800 µL of FACS buffer in each tube. 
11. Centrifuge, discard the supernatant, add 800 µL of permeabilization buffer (composed of 1 µL Tween in 1 mL FACS buffer), and mix well. 
12. Add the internal antibodies simultaneously and mix well. 
13. Let the tubes stand in the dark for 25-30 minutes by placing them on ice. 
14. Centrifuge the tubes, discard the supernatant, and add 800 µL of FACS buffer. 
15. Mix well and centrifuge. 
16. Wash the sample with 800 µL of filtered distilled water (DW). 
17. Add 200 µL of sheath fluid and mix well. 
18. Run the sample in the CytoFlex machine after a mild vortex. 


Spleen Processing
· Filter 40-50 mL of RBC lysis buffer at room temperature. 
· Keep approximately 50 mL of filtered FACS buffer on ice. 
· Retrieve the spleen from the -80°C freezer and keep it on ice. 
· Prepare a petri dish and a nylon mesh (normal water filter). 
· Add 10 mL of FACS buffer into the petri dish. 
· Place the spleen on the nylon net. 
· Rub the spleen against the net using the piston of a syringe. 
· Transfer the resulting solution into a Falcon tube. 
· Centrifuge the solution for 5 minutes at 4°C at 4000 rpm. 
· Discard the supernatant and retain the precipitate. 
· Add 200 µL of RBC lysis buffer and mix. 

Buffer Preparations
500 mL FACS Buffer
· Primary Components: 0.18612 g EDTA, 0.5 g , and 5 mL Fetal Bovine Serum (FBS). 
· Alternative Formulation: PBS supplemented with 2% FBS, 1 mM EDTA, and 0.1% Sodium azide. 
· Procedure Step 1: Take 50 mL of distilled water (DW) and add the EDTA and . 
· Procedure Step 2: Dissolve the mixture using a magnetic stirrer. 
· Procedure Step 3: Transfer the solution into a measuring cylinder. 
· Procedure Step 4: Add PBS up to the 400 mL mark, then add the FBS. 
· Procedure Step 5: Fill up to the 500 mL mark with PBS, and adjust the pH to 7.4 using NaOH. 


Sheath Fluid (For 5L)
	Reagent
	Amount for 5L
	Calculation

	NaCl
	39.65 g
	(7.93 x 5) 

	
	1.9 g
	(0.38 x 5) 

	KCl
	2.0 g
	(0.4 x 5) 

	
	0.95 g
	(0.19 x 5) 

	
	9.75 g
	(1.95 x 5) 

	NaF
	1.5 g
	(0.3 x 5) 



· Step 1: Take 1 L of DW and add all reagents. 
· Step 2: Dissolve the mixture using a glass rod. 
· Step 3: Fill up to the 5 L mark with DW and mix. 
· Step 4: Adjust the pH to 7.4. 
· Step 5: Ensure the sheath fluid is filtered before use. 

RBC Lysis Buffer
· 10X Stock Solution (For 100 mL): Combine 8.02 g , 0.84 g , and 0.37 g EDTA (disodium), then fill up to 100 mL with . 
· Dilution Note: The 10X solution must be diluted with distilled water to 1X for working. 
· 1X Working Solution: Contains 0.15 M ammonium chloride, 10 mM Potassium bicarbonate, and 0.1 mM EDTA. 

Permeabilization Buffer
· Preparation: Mix 5 mL of FACS buffer with 5 µL of Tween-20, OR 1 mL of FACS buffer with 1 µL of Tween-20. 


Markers & Staining Guidelines
CD Markers Reference
· CD3: T cells (general). 
· CD4: TH cells. 
· CD8: Tc cells. 
· CD44: Effector cells. 
· CD62L: Memory cells / Naive T-cell. 
· CD45: Leukocyte. 
· Intracellular markers: IFN-γ, IL-4. 

Cellular Staining Requirements
· Cell Suspension: 1 million splenocyte cells should be suspended in 100 µL of pre-cooled FACS buffer. 
· Antibody Concentration: Use 0.2 µg of antibodies per 100 µL. 
· Final Volume: Cells should ultimately be resuspended in 500 µL of FACS buffer. 
· For CD4+ T-lymphocytes: Stain cells in one tube with anti-CD3-PCY5, anti-CD4-Pcy7, anti-CD44-FITC, and anti-CD62L-PE conjugated antibodies. 
· For CD8+ T-lymphocytes: Stain cells in a separate tube with anti-CD3-Pcy5, anti-CD8-Pcy7, anti-CD44-FITC, and anti-CD62L-PE conjugated antibodies. 

Flow Cytometry Hierarchy Notes
· CD3+ T Cells: Branches into CD8+ (Tc) and CD4+ (TH) populations. 
· CD4+: Relates to IL-4 and IFN-γ expression. 
· CD8+: Relates to CD44+/CD62L+ expression (Central memory T cell). 
· Immune Response: Tk-dependent cell-mediated immune response. 
· RBD Specifics: Acute RBD 154/5417 corresponds to a TH-2 dependent response. 


Software & Machine Maintenance (CytoExpert/CytoFlex)
Software Experiment Setup
· Software Navigation: Open software > File > New experiment > Name the file "MMI Asma New folder". 
· Event Settings: Set Event to 50,000 and Event to record to 50,000. 
· Time Settings: Set Time to record to 600 seconds. 
· Rate Settings: Set Rate to Medium/Fast. 
· Tube Name Settings: Set levels for PE (IFN-γ / IL-4), PC55 (CD3), and PC7 (CD4/CD8). 
· Execution: Proceed to Record, followed by Analysis. 

Machine Maintenance Procedures
· Deep Clean Protocol: Power on the machine > Open CytoExpert > Run deep clean for 30 minutes > Prime. 
· Daily Clean Protocol: Power on the machine > Open CytoExpert > Initialize > Select Daily clean > Run with cleaning liquid for 3 minutes > Run with filtered DDW for 2 minutes > Proceed to Experiment. 

