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[Abstract] Circulating anti-dsDNA antibody is a hallmark of SLE both in human patients and in 

many SLE mouse models. This protocol describes how to measure the frequency of plasma cells 

producing these antibodies in the spleen of lupus-prone mice. This protocol was developed or 

modified in Dr. Anne Davidson’s lab at Feinstein Institute for Medical Research.  

 

Materials and Reagents 

 

1. Salmon sperm DNA (Life Technologies, Invitrogen™, catalog number: AM9680) 

2. Dulbecco’s modification eagle medium (DMEM) (Life Technologies, Invitrogen™) 

3. Ammonium chloride (0.17 M, filtered, autoclaved) (pH 7.4) 

4. 10% DMEM: 10% FBS in DMEM 

5. Biotin conjugated anti-IgM or anti-IgG (Southern Biotech) 

6. Streptavidin alkaline phosphatase (Southern Biotech) 

7. 5-Bromo-4-chloro-3-indolyl phosphate (Sigma-Aldrich) 

8. 10x PBS-Tween 20 (see Recipes) 

9. Blocking solution (see Recipes) 

10. AMP buffer (see Recipes) 

 

Equipment 
 

1. 45-μm syringe top filter (USA Scientific) 

2. Cell-culture incubator 

3. Clear 96-well Microtest polystyrene assay plate (BD Biosciences) 

4. Conical tubes (Corning) 

5. Dissecting microscope or an ELISpot reader 
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Procedure 

 

1. Make double stranded salmon sperm DNA by passage though a 45 μm filter.  

2. Add 100 μl/well of 100 μg/ml salmon sperm DNA to a 96-well Microtest assay plate. 

3. Wrap the plate with plastic wrap and incubate at 4 °C for overnight. 

4. Discard the coating antibody solution and wash the plate with 1x PBS-Tween 6 times. 

5. Dry the plate and add 100 μl of blocking solution per well to the plate. 

6. Incubate the plate at room temperature (RT) for 1.5 h. 

7. Discard the blocking solution and wash the plate with 1x PBS-Tween 5 times. 

8. Dry the plate and keep it at 4 °C for later use. 

9. Harvest the spleen and create single cell suspension by gently smashing spleen pieces 

with the frosted surface of a pair of microscope slides in 5 ml of DMEM. 

10. Transfer the cells into 50 ml conical tubes and spin down the cells at 300 RCF for 5 min 

at 4 °C.  

11. Discard the supernatant with aspiration without disturbing the pellet. 

12. Resuspend the cells with 5 ml of 0.17 M ammonium chloride and keep the cells on ice for 

5 min. 

13. Add 15 ml DMEM to the cells and spin at 300 RCF for 5 min at 4 °C. 

14. Discard the supernatant and resuspend the cells with 20 ml of DMEM and count the cells. 

15. Resuspend 2 x 107 cells in 2 ml of 10% DMEM and make three fold serial dilution (a total 

of 8 dilutions) with 10% DMEM. 

16. Add 50 μl/well of the serial dilutions on the DNA coated plate and centrifuge at 300 RCF 

for 5 min at 4 °C.  

17. Incubate the cells at 30 °C for 2 h in a cell-culture incubator with 6% CO2.  

18. Add 50 μl/well of biotin-conjugated anti-IgM or anti-IgG (1:350 in 10% DMEM) to the cells.  

19. Centrifuge the cells at 300 RCF for 5 min at 4 °C and incubate the cells overnight a cell-

culture incubator with 6% CO2. 

20. Discard the cells and wash the plates 10 times with 10x PBS-Tween 20. 

21. Dry the plates and add 50 μl of streptavidin alkaline phosphatase (1:1,000 in 1% 

BSA/PBS) to the plate. 

22. Incubate the plate at RT for 1 h and wash the plate 10 times with 10x PBS-Tween 20. 

23. Dry the plate and add 50 μl/well of 1mg/ml BCIP in AMP buffer to develop the plate.  

24. When the spots are clearly visible under a dissecting microscope, stop the development 

by discarding the BCIP solution and rinsing the plate with tap water thoroughly.  

25. Spots can be counted using a dissecting microscope or using an ELISpot reader.  
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Recipes 

 

1. 10x PBS-Tween 20 [0.1 M PBS, 0.5% Tween 20 (pH 7.4)] 

Na2HPO4 (anhydrous)            10.9 g 

NaH2PO4 (anhydrous)             3.2 g 

NaCl                                        90 g 

Distilled water                         1,000 ml 

Mix to dissolve and adjust pH to 7.4 and then add 5 ml of Tween 20, store this solution at 

RT. Dilute 1:10 with distilled water before use and adjust pH if necessary. 

2. Blocking solution 

5% FBS and 3% BSA in PBS 

3. AMP buffer (pH 10.25) 

0.75 mM MgCl 

0.01% Triton-X 

9.58% 2-amino-methyl-1propanol 
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