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Sodium heparin (1000 U/mL) (optional; see Step 3)
Trypan blue
Xenopus laevis adults

Equipment

Cell strainer (optional; see Step 16)
Centrifuge (benchtop, refrigerated, with swinging bucket rotors for 5- and 15-mL tubes)
Compound microscope
Dissection kit (optional; see Steps 10, 14)
FACS tubes (5 mL, round-bottom, polystyrene)
Flow cytometer

A number of different flow cytometry instruments are available, ranging in capability from a single to >18 different
detectors. Due to the limited number of frog-specific antibodies currently available we find that a personal
benchtop flow cytometer with two lasers (typically blue and red), two light scatter detectors and four fluores-
cence detectors with optical filters optimized for the detection of popular fluorochromes is sufficient.

Hemocytometer
Ice bucket
Microcentrifuge
Microcentrifuge tubes (1.5-mL, flip-top)
Petri dish (35 × 10 mm) (optional; see Step 11)
Polyester mesh (70-µm; 28% open area) (optional; see Step 11)
Scalpel blade (optional; see Step 15)
Tubes (15-mL, conical)
Tweezers (small, micro-mashing with ¼ inch × ½ inch pads; part # MASMIC from Arrow Springs)

(optional; see Step 11)

METHOD

Preparation of Cells from Adult X. laevis

Isolation of Peritoneal Leukocytes

An example of a scatter profile for peritoneal leucocytes is shown in Figure 1B.

1. Collect peritoneal leukocytes as described in Protocol: Elicitation of Xenopus laevis Tadpole and
Adult Frog Peritoneal Leukocytes (Grayfer 2018).

2. Perform a cell count and viability analysis using a hemocytometer and trypan blue exclusion:
Prepare a 0.4% solution of trypan blue in APBS (pH 7.3). Add 10 µL of trypan blue solution to a
10-µL cell suspension. Load onto a hemocytometer and count the cells.

Cells that have taken up trypan blue are nonviable.

Isolation of Blood Leukocytes

3. Collect 1–2 mL of blood in APBS containing 50 U/mL sodium heparin as anticoagulant. Adjust to
a final volume of 4 mL.

4. Add 4 mL of a 51% (v/v) solution of 1.130 ± 0.005 g/mL Percoll stock diluted in APBS to a 15-mL
centrifuge tube. Carefully layer 4 mL of blood/heparin/APBS mixture on top without disturbing
the Percoll layer.

5. Centrifuge at 300g for 25 min at 4˚C.
Centrifugation over the Percoll gradient should be performed with slow acceleration and a slow or no break
to prevent disruption of the interphase.
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6. Collect the cloudy interface, which contains the leucocytes, using a 1-mL pipette and transfer to a
1.5-mL microcentrifuge tube (see Fig. 1A).

7. Pellet cells at 300g for 5 min at 4˚C. Resuspend the pellet in 1 mL of APBS. Mix gently.

8. Repeat Step 7 twice.

9. Perform Step 2.

Isolation of Leukocytes from Lymphoid Tissue

An example of a scatter profile for spleen cells is shown in Figure 1C.

10. Harvest tissue.
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tissue. Using micro mashing tweezers push the cells through the mesh using repetitive horizontal
movements. Once the tissue is disrupted tilt the dish 45˚ and rinse with APBS. Collect the cell
suspension and transfer to 1.5 mL microcentrifuge tubes.

12. Pellet the cells by centrifugation at 300g for 5 min at 4˚C. Discard the supernatants.
Resuspend the pellets in APBS and combine in a final volume of 1 mL.

13. Perform Step 2.

To remove red blood cells from the sample, Percoll gradient separation (Steps 4–9) can be performed.

Isolation of Leukocytes from Nonlymphoid Tissue

14. Harvest the tissue of interest and rinse with APBS.

15. Cut the tissue into 1–2 mm pieces using a scalpel blade and place in a 15-mL centrifuge tube with
5 mL of APBS.

16. Add an appropriate amount of enzyme(s), such as collagenase, diluted in APBS and incubate
under conditions recommended by the enzyme manufacturer. Disperse cells by gently pipetting
and filter through a cell strainer to remove clumps.

17. Pellet the cells by centrifugation at 300g for 5 min at 4˚C. Discard the supernatant. Add 4 mL of
APBS.

18. Perform Steps 4–9.

Staining Procedure

Prepare the following controls: (1) unstained cells; (2) cells incubated with an isotype control secondary antibody
alone; (3) cells incubated with fluorochrome-conjugated streptavidin alone; and (4) fluorochromes minus one
control, i.e., prepare samples that have a combination of all fluorochromes used in the experiment except one.
Depending on the number of fluorochromes used, the number of fluorochromes minus one control will vary. For
example, in a three color staining protocol with anti-CD8-FITC, anti-CD4-PE, and anti-CD3-APC, three fluorochromes
minus one control are needed (1. anti-CD8-FITC and anti-CD4-PE; 2. anti-CD8-FITC and anti-CD3-APC; and 3. anti-
CD4-PE and anti-CD3-APC).

A schematic showing different staining procedures (i.e., indirect and direct staining) is shown in Figure 2.

19. Dilute cells in FCSB to 1 × 106–1 × 107 cells/mL. Aliquot 100 µL of cell suspension into each test
and control FACS tube.

20. Add 100 µL of hybridoma supernatant containing 50–100 µg/mL of the primary antibody.
Mix gently.

21. Incubate on ice for 30 min.

22. Pellet the cells by centrifugation at 300g for 5 min at 4˚C. Discard the supernatant.
Resuspend the cells gently in 1 mL of FCSB.

23. Repeat Step 22 but resuspend the cells in 100 µL of FCSB.

24. Dilute the appropriate fluorochrome-labeled secondary antibody 1:100 (0.1–1 µg/ mL) in 100 µL
of FCSB. Add to the cell suspension. Incubate for 30 min on ice. Protect from light.

Titrate the secondary antibody to determine which dilution allows for the strongest specific signal with the
least background.

25. Pellet the cells by centrifugation at 300g for 5 min at 4˚C. Discard the supernatant. Resuspend the
cells gently in 1 mL of FCSB.

26. Repeat Step 25 but resuspend cells in 100 µL of FCSB.
If single staining is performed, proceed to Step 36.

27. Biotinylate a primary antibody according to Mao (2010) and dilute to 1 µg/mL in FCSB. Add 100
µL of the diluted biotinylated antibody to the cells.
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Problem (Step 36): Background caused by nonspecific antibody binding.
Solution: Increase the amount of BSA in the FCSB to 2%–5%. Alternatively, incubate cells with 0.5%

X. laevis serum for 30 min on ice before staining.

DISCUSSION

These procedures give a rapid and informative assessment of a large number of cells within a hetero-
geneous cell population. The combination of light scatter, which provides information about cell size
and granularity, with speci
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