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[Abstract] Eosinophils are multifunctional effector cells implicated in the pathogenesis of a
variety of diseases including asthma, eosinophil gastrointestinal disorders and helminth infection.
Mouse bone marrow derived progenitor cells can be differentiated into eosinophils following IL-5
exposure. These bone marrow derived eosinophils are fully differentiated at the end of a 14 day
culture based on morphology and expression of molecular markers.
Materials and Reagents
1. Mice
2. Histopaque 1083 (Sigma-Aldrich, catalog number: 10831-100ml)
TM

3. IMDM with Glutamax-I (Life Technologies, Invitrogen , catalog number: 31980-097)
4. Fetal Bovine Serum (FBS) (Atlanta Biologicals, catalog number: S11150)
TM

5. Penicillin/Streptomycin (Life Technologies, Invitrogen , catalog number: 15140-122)
6. Stem Cell Factor (Pepro Tech, catalog number: 250-03)
7. FLT-3 Ligand (Pepro tech, catalog number: 250-31L)
8. Recombinant mouse IL-5 (Pepro Tech, catalog number: 215-15)
TM

9. PBS (Life Technologies, Invitrogen , catalog number: 14200-166)
10. Diff-Quick Stain Kit (Thermo Fisher Scientific, catalog numbers: 23-122-929, 23-122-952,
and 23-122-937)
11. RBC lysis buffer (Sigma-Aldrich, catalog number: R7757-100ml)
12. CCR3 (R&D Systems, Catalog number: FAB729F)
TM

13. Siglec-F (BD, Pharmingen , Catalog number: 552126)
14. IMDM cell culture media (see Recipes)
Equipment
1. 6-well tissue culture plate
2. Dissection tools: scalpel, scissors
3. 1 ml syringe
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4. 15 ml sterile centrifuge tube
5. Centrifuge
6. 37 °C, 5% CO2 cell culture incubator
7. Microscope
8. Hemocytometer
Procedure
1. Collect femur/tibia from 6-8 mice.
Note: Mice between 6-8 weeks old will give the highest yield of low-density bone marrow
fraction.
2. Flush the bone marrow from femur/tibia with PBS, pipet up and down to break up the
bone marrow into single cell suspension.
3. Spin down the cells at 300 x g 8 min at 4 °C.
4. Resuspend cells in 15 ml of RBC lysis buffer, incubate for 2 min at 37 °C.
Note: If less than 6-8 mice were used, there is no need to adjust the volume of RBC lysis
buffer. If more than 6-8 mice were used, we recommend scaling up the RBC lysis buffer
accordingly and also scaling up the amount of PBS used to neutralize the RBC lysis
buffer in step 5.
5. Add 30 ml of PBS to neutralize the RBC lysis buffer.
6. Spin down the cells at 300 x g 8 min at 4 °C.
7. Resuspend the cells in 16 ml of PBS.
8. Add 4 ml of histopaque 1083 to each of 15 ml centrifuge tube.
9. Carefully layer 4 ml of cells from step 7 to 4 ml of histopage 1083 prepared in step 8.
Must use very slow speed to ensure that the layers are not disturbed. At the end of this
step, there should be two layers: bottom clear layer contains histopage 1083, and top
cloudy layer contaning cells.
10. Centrifuge at 400 x g for exactly 30 min at room temperature. The brake on the centrifuge
needs to be in the off position.
11. Collect the low density fraction with a 1 ml micropipette. The low density fraction is at the
interface between upper and lower layers. The approximate volume of this fraction is 0.5
ml to 1 ml.
Note: The low-density fraction is cloudy due to the low-density bone marrow cells at this
fraction. The upper layer immediately above it is clear. The lower layer immediately below
it should be significantly less cloudy compared to the low-density fraction.
12. Wash the cells with 30 ml of PBS and spin down at 300 x g 8 min.
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13. Resusped the cells in IMDM with Glutamax-1 with 10% FBS, 100 U/ml penicillin, and 100
μg/ml streptomycin supplemented with 100 ng/ml stem cell factor and 100 ng/ml FLT-3
6

ligand at a concentration of 1 x 10 /ml.
6

14. Plate 3 x 10 cells per well in 6 well plates (3 ml).
15. Change culture media on day 2 by aspirating 1.5 ml of media from each well and adding
1.5 ml of new media (see Recipes).
Note: Be careful not to aspirate the cells as the cells are settled to the bottom of the plate
but are not attached.
16. On day 4 , collect all the cells, spin down the cells at 300 x g 8 min at 4 °C, wash once
6

with 30 ml of PBS, then resuspend the cells at a concentration of 1 x 10 /ml in IMDM with
Glutamax-1 with 10% FBS, 100 U/ml penicillin, and 100 μg/ml streptomycin
supplemented with 10 ng/ml of IL-5.
17. Change the culture culture media every other day. Cells should be counted and
6

concentration adjusted to 1 x 10 /ml during each media change.
18. At day 14, collect mature eosinophils for further studies. Eosinophil maturity can be
assessed by FACS staining for CCR3 and Siglec-F and/or Diff-Quik staining of cytospin
preparations following the manufacturer’s protocol (Figure 1).

Figure 1. Morphology of mature bone marrow derived eosinophils. Morphology
determined by Diff-Quik staining following the manufacturer’s protocol.
Recipes
1. IMDM cell culture media
IMDM with Glutamax-1
10% FBS
100 U/ml penicillin
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100 μg/ml streptomycin supplemented with 100 ng/ml stem cell factor
100 ng/ml FLT-3 ligand
6

Cellular concentration of 1 x 10 /ml
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