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Mouse Corneal Stroma Fibroblast Primary Cell Culture
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[Abstract] This protocol is developed for primary cell culture of cornea stromal keratocytes isolated
from neonatal mouse eyeballs. It provides an optimal condition to isolate stromal keratocytes which
maintain high viability for cell culture.

Materials and Reagents
1. 15 ml Falcon tube (Corning, Falcon®, catalog number: 352095)
2. Petri dish (Thermo Fisher Scientific, Fisher Scientific, catalog number: FB0875713)
3. NunclonTM tissue culture dish (Thermo Fisher Scientific, Thermo ScientificTM, catalog number:
172931)
4. New born mice (postnatal day 0)
5. 70% sterile ethanol (prepared from ethanol 190 proof) (Decon Labs, catalog number: 2801)
6. Distilled water (Thermo Fisher Scientific, GibcoTM, catalog number: 15230162)
7. PBS without Ca2+ Mg2+ (Thermo Fisher Scientific, GibcoTM, catalog number: 20012050)
8. Trypsin-EDTA (Thermo Fisher Scientific, GibcoTM, catalog number: 25200072)
9. DMEM (Thermo Fisher Scientific, GibcoTM, catalog number: 11995-065)
10. Fetal bovine serum (GE Healthcare, HycloneTM, catalog number:SH30396.03)
11. Penicillin-streptomycin (Thermo Fisher Scientific, GibcoTM, catalog number: 15140122)
12. DMSO (Sigma-Aldrich, catalog number: D2650)
13. Liquid nitrogen
14. Dispase II (Roche Diagnostics, catalog number: 04942078001)
15. Sorbitol
16. Collagenase (Type L) (Sigma-Aldrich, catalog number: C8170), sterile-filtered, dissolved in
PBS and stored at -20 °C.
17. Hyaluronidase
18. Disapse solution (see Recipes)
19. Digestion buffer (see Recipes)

Equipment

1. CO2 cabinet
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2. Chemical hood
3. Tissue culture hood
4. Phase-contrast inverted microscope (Electron Microscopy Sciences)
5. Spring scissor (Fine Science Tools, catalog number: 15009-08)
6. Forceps (Fine Science Tools, catalog number: 00108-11)
7. Benchtop centrifuge (Hettich Lab Technology, model: Rotina 380)
8. Pipettes
9. Hemocytometer (Hausser Scientific)
10. CO2 incubator

Procedure

Note: All materials used in this experiment must be sterile or autoclaved to prevent contamination.
A. Isolation of mouse corneal stroma keratocytes
1. Euthanize five newborn pups using CO2 cabinet in a chemical hood. Briefly rinse the bodies in
70% (v/v) ethanol and PBS successively. Then place the eyeballs into a Petri dish and transfer
it to a tissue culture hood.
2. Dissect out eyeballs from each pup. Carefully cut corneas along the sclera rim using a surgical
scissor and place all corneas in 15 ml Falcon tube with 10 ml of dispase solution at 4 °C in a
horizontal orientation (Video 1).

Video 1. Isolation of mouse corneas from newborn pups under a stereo microscope.
Mouse corneas are carefully cut along the sclera rim using a surgical scissor.

3. Transfer the tissues together with the dispase solution into a Petri dish (Video 1).
4. Peel off and collect the loosened corneal epithelial sheets with forceps which can be cultured
separately (Video 2).

Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC.

2

www.bio-protocol.org/e1960

Vol 6, Iss 19, Oct 05, 2016
DOI:10.21769/BioProtoc.1960

Video 2. Dissection of corneal stoma tissues from dispase-treated cornea. Under a stereo
microscope, corneal epithelial sheets are gradually stripped off from dispase digested mouse
corneas and then collect corneal stroma tissues for cell culture.

5. Rinse the tissues in 10 ml PBS for two times to wash away dispase. Transfer tissues to a new
15 ml tube with 2 ml digestion buffer and incubate the tube at 37 °C with shaking (125 rpm) for
30 min.
6. Spin for 5 min at 300 x g in a centrifuge at room temperature; carefully decant and discard
supernatant. Wash once with 5 ml PBS by mixing thoroughly and centrifuge as above,
discarding the supernatant.
7. Add 0.5 ml trypsin-EDTA, mix thoroughly, and incubate at 37 °C for 20 min. Then centrifuge
and discard supernatant as above (step A6), resuspend pellet in 0.5 ml DMEM medium
containing 10% fetal bovine serum. Using 1 ml pipette, pipet up and down several times to
break up cell aggregates.
B. Primary culture
1. Plate the suspension from step A7 onto one 6 cm tissue culture dish, avoiding tissue mass.
2. Add 3 ml DMEM supplemented with 10% fetal bovine serum and 1% penicillin-streptomycin
and grow the cells for 48 h at 37 °C in a CO2 incubator with 5% CO2. Next, replace the old
growth medium with 3 ml DMEM containing 10% FBS without antibiotics every 3 days. Within 2
weeks from the time of establishment of the culture, confluent monolayers will form, displaying
the typical fibroblast morphology (Figure 1).
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Figure 1. The morphology of mouse corneal fibroblast cultured for one (A) and two (B)
weeks. Scale bar = 100 μm.
C. Subculture
1. At 80-90% confluency, aspirate the medium and rinse the cells with PBS. Add 0.5 ml
trypsin-EDTA to trypsinize the cells in the culture plate and incubate it at 37 °C for 5 min to
release cells from the culture plate. Next, add 5 ml DMEM + 10% FBS to stop the reaction.
2. Collect the cells with medium into a 15 ml tube. Spin down the cells at slow speed (300 x g for 5
min). Discard the supernatant, resuspend the cells in DMEM culture medium and count the
cells using a hemocytometer. Next, plate the cells at a density of 1 x 104 cells/cm2 onto a plate
containing DMEM + 10% FBS medium without antibiotics. Incubate the culture in a CO2
incubator at 37 °C and 5% CO2.
3. Change culture medium every 2-3 days and subculture the cells when 80-90% confluence.

D. Cryopreservation
Cryopreservation is necessary to maintain large quantities of cells from the same tissue samples
for future experiments.
1. Release cells using trypsin-EDTA and centrifuge as for the subculture (step C1).
2. Collect the cells with medium into a 15 ml tube. Spin down the cell at slow speed (300 x g for 5
min). Discard the supernatant, resuspend cells in DMEM culture medium and count the cells
using a hemocytometer.
3. Dispense aliquots of 2 x 106 cells/ml in culture medium with 10% DMSO.
4. Store cells at -80 °C freezer for 24 h and then transfer cells to liquid nitrogen for long-term
storage.
5. To recover cells: thaw cells quickly in a 37 °C water bath and dilute cells tenfold with DMEM
medium without antibiotics. Then subculture cells as above (step C).
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Recipes

1. Dispase solution
Prepare 15 mg/ml dispase II, 100 mM sorbitol and 1% penicillin-streptomycin in DMEM basal
medium.
Store at -20 °C.
2. Digestion buffer
Prepare 2.0 mg/ml collagenase and 0.5 mg/ml hyaluronidase in DMEM basal medium.
Store at -20 °C.
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