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Abstract

This video demonstrates how to grow human embryonic stem cells (nESCs) on mouse embryonic fibroblast (MEF) feeder cells, how to passage
hESCs from MEF plates to feeder cell-free Matrigel plates.

Protocol

hESC culture daily maintenance

1. hESC culture media must be changed every 24 hrs. From the ES media stock bottle stored at 4°C, take out the amount of solution needed
(~20ml per 6-well plate), place in a 50ml falcon tube, and warm to 37°C in a water bath. Once the media is warmed, add bFGF stored at 4°C
to a final concentration of 10ng/ml. Put the bFGF stock back at 4°C immediately after use!

2. Remove from the 6-well plates all but ~500ul of media. Make sure to swirl the culture dish to suspend debris for removal. Make sure the
bFGF in the hESC culture media is thoroughly mixed and add 3ml of fresh media back to each well of a 6-well plate. Put the plate back in the
incubator.

Splitting hESCs from MEFs onto Matrigel

Usually a confluent 6-well plate of hESCs on MEFs can be split 1:2 to 1:3 onto Matrigel 6-well plates, with the wells becoming confluent again 4-5
days after splitting.

1.  When splitting hESCs onto Matrigel, MEF-conditioned media (CM) is used to maintain pluripotency. MEF-conditioned media is made in
advance. On the first day, 1.5x107 y-irradiated MEFs are seeded into a T75 flask. On the second day, MEFs are washed once with room
temperature 1xPBS, pH 7.4, and then 15ml of ES media supplemented with 5ng/ml bFGF is added to the flask. (NOTE: MEFs can be plated
into smaller or bigger flasks but proportion between cell density and volume of ES media should be constant.) The flask is incubated at 37°C
for another 24 hrs. On the third day, the CM is collected and replaced with 15ml of fresh ES media supplemented with 5ng/ml bFGF. The
collected CM is stored at 4°C. MEF-conditioned media from one plating of MEFs are harvested over seven consecutive days to generate 15 x
7 = 105ml. After seven days, all CM fractions are combined, sterile filtered, aliquoted and stored at -20°C. CM media prepared as described
can be stored and used for 1 month.

2. One day before hESC splitting, put Matrigel aliquots in eppendorf tubes at 4°C to thaw overnight (one aliquot contains 76.2mg of Matrigel,
and this is the amount needed for one 6-well plate). On the day of splitting, take one vial of the thawed Matrigel for one 6-well plate, put the
vial and 6ml of cold DMEM/F12 media on ice. Transfer the Matrigel into the DMEM/F12 media and mix well. Add 1ml of the solution to each
well of a 6-well plate. Swirl the plate to distribute Matrigel on surface and incubate the Matrigel-covered plate at room temperature for at least
1 hr before splitting the hESCs.

3. hESCs on MEFs are washed once with 1xPBS, pH 7.4. Subsequently 1ml of warm collagenase IV (1mg/ml) is added to each well of the
6-well plate and then the plate is incubated at 37°C for 5-10 min.

4. Add 1ml of ES media without bFGF to each well. Use a 1ml pipette to blow the stem cells off the plate. Collect all the media containing
clumps of hESCs and dead MEFs into a 50ml falcon tube. Let big clumps of cells settle for 5-10 min so that the hESC clumps form a pellet at
the bottom of the tube while the MEFs remain suspended in the supernatant. Discard the supernatant, and wash by resuspending the hESC
pellet using ES media lacking bFGF, followed by centrifugation at room temperature at 200g for 5 min.

5. To plate the stem cells on Matrigel plates, first wash the Matrigel plates with room temperature DMEM/F12 (1ml per well) and adding 2.5ml of
CM supplemented with 10ng/ml bFGF per well. Resuspend the pellet in an appropriate volume of CM supplemented with 10ng/ml bFGF,
pipette the cell suspension up and down several times until the clumps become uniform and small in size. Aliquot the suspension at 0.5ml per
well on the Matrigel plate. Note that the colony density on Matrigel is higher than the density of colonies by usual splitting on MEFs. Place the
plate in a 37°C tissue culture incubator.

6. To maintain the hESCs on Matrigel, CM media supplemented with 10ng/ml bFGF is changed every 24 hrs for up to 4-5 days.

Discussion

This video demonstrates how to passage hESCs from MEF plates to feeder cell-free Matrigel plates. Note that the colony density on Matrigel is
higher than the density of colonies by usual splitting on MEFs. Immunofluorescence staining and microscopy or flow cytometry for hESC
pluripotency markers, such as Oct-4 and SSEA-4, are needed to confirm maintenance of hESCs in an undifferentiated state in feeder-free culture
conditions.
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