
(from http://baygenomics.ucsf.edu/protocols/feederES.html Nov. 5, 2001) 

 

Passage of ES cell cultures  

 

     ES cells are routinely passaged every 2 days, and the medium is changed on alternate 

days. Thus, ES cells require daily attention. In our experience, feeder-independent ES 

cells grow rapidly and quickly acidify the medium, turning it yellow. Allowing the cells 

to acidify the medium (by not changing the media every day or by passaging the cells at 

too low a dilution) will cause the cells to undergo crisis, triggering excess differentiation 

and cell death, after which their totipotency cannot be guaranteed. Plating cells at too low 

a density, insufficient dispersion of cells during passage, or uneven plating can cause 

similar problems, as the cells will form large clumps before reaching confluence and the 

cells within these clumps will differentiate or die. Germline transmission is significantly 

reduced in cells that have been mistreated, even when they appear healthy at the time of 

injection.  

 

        1. For a confluent 25 cm2 flask of cells aspirate medium off and wash with 5-10 ml 

of prewarmed PBS, pipetting it away from the cells. Rock flask gently and aspirate 

medium. Repeat.  

 

        2. Cover cells with 1 ml of 1X trypsin solution and return to 37°C incubator for 1-2 

minutes or until cells are uniformly dispersed into small clumps. 

 

        3. Add 9 ml of medium to inactivate the trypsin.  

 

        4. Coat a 25 cm2 tissue culture flask with 0.1% gelatin and aspirate off immediately 

before use. 

 

        5. Count cells and add 1 X 10
6
 cells (usually 1/10 of a 25 cm2 flask) to a freshly 

gelatinized flask.  

 

        6. Grow at 37°C in a humidified 6% CO2 incubator. 

 



 

Expansion of ES cell cultures 

 

        To expand ES cells for electroporation (requiring a total of 1 X10
8
 cells) 

 

        1. Seed 3 X 10
6
 cells (1/3 to 1/4 of a confluent 25 cm

2
 flask) into a gelatinized 75 

cm2 flask and add 30 ml of medium.  

 

        2. Add 20 ml of medium on the following day.  

 

        3. Once the cells reach confluence, trypsinize the contents of the 75 cm2 flask and 

add 5 X 10
6
 cells (1/5 of a confluent 75 cm2 flask) to each of three 175 cm2 gelatinized 

flasks containing 50 ml of medium.  

 

        4. Add an additional 30 ml of medium the following day.  

 

 

Thawing ES cells 

 

     ES cells are frozen in medium containing 10% DMSO.  Since DMSO can induce the 

differentiation of ES cells, we advise thawing the cells late in the day and changing the 

medium the following morning to minimize the effects of residual DMSO.  

 

        1.Coat a 25 cm2 tissue culture flask with 0.1% gelatin and aspirate off immediately 

before use.  

        2.Thaw ES cells (approximately 5×10
6
 cells, equivalent to one confluent 6-well or 

1/2 of a confluent 25 cm2 flask) in a 37°C water bath and dilute into 10 ml of prewarmed 

ES cell medium.  

        3.Pellet the cells by spinning for 3 minutes at 1200 rpm in a bench-top clinical 

centrifuge.  

        4.Aspirate off medium and gently resuspend cells in 10 ml of prewarmed medium.  

        5.Transfer cell suspension to a 25 cm2 flask and grow at 37°C in a humidified 6% 

CO2 incubator.  

        6.Change medium the following day to remove dead cells and residual DMSO.  

 

 

Freezing ES cells 

 

        1.Trypsinize a confluent 25 cm2 flask of cells (approximately 1 X 10
7
 cells) as 

described above.  

        2.Collect trypsinized cells in 9 ml of medium and pellet for 3 minutes at 1200 rpm.  

        3.Aspirate off medium and resuspend cell pellet in 1 ml of freshly prepared freezing 

medium. Aliquot 0.5 ml of cells into two cryotubes.  

        4.Freeze the vials at -80°C overnight and transfer to liquid nitrogen for long-term 

storage.  

 



 

Blastocyst injections and mouse breeding protocols 

ES cell lines are thawed and passed for 6 days in ES cell medium in the 

absence of G418. On the day of injection, the medium should be changed several 

hours before harvesting the cells. A confluent 25 cm2 flask is trypsinized for 3-4 

minutes and diluted into 9 ml of cold ES cell medium without LIF, pelleted, and 

resuspended in 0.8 ml of ES cell medium (without LIF) in a sterile 1.5 ml screw-

top microcentrifuge tube. Before they are added to the injection chamber, cells are 

kept on ice (for up to several hours) to prevent clumping. Blastocysts are flushed 

from pregnant C57BL/6 females (Jackson Laboratory) and collected into a CO2-

independent medium (Gibco-BRL) containing 10% FBS.  

Blastocysts are expanded for 1-2 hours in ES cell medium in a 37°C/6% 

CO2 incubator, transferred to a hanging drop chamber, and cooled to 4°C. ES 

cells are added to the hanging drops, and the blastocysts are injected with enough 

cells (20 or more) to fill the blastocoele. Injected blastocysts are then transferred 

to pseudopregnant recipient females (10-15 blastocysts/uterine horn). Typically, 

injection of 10 blastocysts will yield an average of twice male chimeras with 

germline mosaicism. Of note, the 129/Ola cells carry the recessive pinkeye (p) 

and chinchilla (cch) mutations; strong chimeras exhibit patches of cream colored 

fur and can have pink eyes.  

 


