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Where did these HuES cells come from?

Supernumerary frozen human cleavage stage or blastocyst embryos produced

by in vitro fertilization for clinical purposes were donated after informed consent

and institutional review board approval.  Embryos were cultured to the

blastocyst stage and the zona pellucida removed by digestion with acidic Tyrode’s solution, followed by immunosurgery using rabbit anti‐human RBC antibodies and a

guinea pig sera complement. 

The cell lines presented here are similar to other reported human embryonic

stem (HuES) cells with a high ratio of nucleus to cytoplasm, prominent nucleoli,

and compact colony morphology. The HuES cell lines were found strongly

positive for a number of molecular markers of undifferentiated pluripotent

human stem cells, including octamer binding protein-3/4 (Oct-3/4), stage‐specific

embryonic antigen (SSEA)-3, SSEA-4, TRA-1-60, TRA-1-81, and alkaline

phosphatase. These results are consistent with the molecular characteristics

reported for existing HuES cell lines.

Media:

MEF media 560.5 ml

DMEM 500 ml

PenStrep 5.5 ml

FBS 55 ml

HuES media 651.5 ml

KO‐DMEM 500 ml

PenStrep 6.5 ml

Gluta‐MAXTM 6.5 ml

NEAA 6.5 ml

2‐mercaptoethanol 0.5ul

KO Serum Replacement 65 ml

Plasmanate 65 ml

bFGF2 (~10 ng/mL final) 0.65 ml

How to culture HuES:

Ambient Temperature : 37 ± 0.5°C

CO2 concentraion : 5.1 ± 0.6% CO2

Relative Humidity : 85 – 100 %

General tissue culture techniques should be observed when working with HuES cells. All protocols should be carried out using sterile/aseptic technique in an appropriate tissue culture room and under a laminar flow hood. 

Gloves are worn when handling all reagents and material that come in contact with cells. (This includes opening of incubators.) All workspaces are thoroughly cleaned with 70 % alcohol before and after use.  hES cell culture should be performed under appropriate BL-2 conditions.

Media/Materials

All media and reagents are filter sterilized prior to first use with a 0.2μm filter, and should be stored in the dark at 4C.

Media bottles and TC materials should be sprayed down with 70% alcohol before being placed in the hood.

Prior to plating any cells, coat tissue culture treated plates with 0.1% gelatin for a minimum of  30 minutes at 37°C. Use 2 ml for each well of a 6 well plate. Aspirate off the gelatin solution just before thawing MEFs.  MEFs should be plated one to two days before thawing/passaging HuES cells.

Cell Handling

General

We recommend thawing no more than one sample at a given time to ensure easy handling. The handler should take care not to leave cultures at room temperature and low CO2 for long periods of time. All centrifugation of live

cells is done at 500-600 x g for 5 min at room temperature.
MEFs (Mouse Embryonic Feeder Cells)

Pre‐warm MEF media to 37°C.  Remove MEF vial from ‐80°C and immediately submerge the bottom half of tube in a 37°C water bath. It should take about 30‐45 seconds before the cells are 80% thawed (small frozen portion left).

Quickly bring the tube to the laminar flow hood, spray down with 70% alcohol, and transfer cells to pre‐warmed media.

Aspirate the gelatin solution from plates prepared earlier.

Aliquot 2 ml of MEF solution in a drop wise manner into each of the six wells. Be sure to distribute the MEFs evenly about the well. Date the MEF plate, and place in a 37°C incubator overnight to allow MEFs to attach to plate.

After 6 hours MEFs will be attached to the plate. It is best to use MEF plates 24-48 hours after plating. DO NOT use a MEF plate that is over 4 days old.

HuES Cells
Thaw from a frozen stock:

Before thawing HuES cells, ensure that the MEF plate you have already prepared is properly plated and in good condition. DO NOT try to use a less than desirable plate, or one that is older than three days. It is recommended to pre‐label all conical tubes and wells being used.

Pre‐warm HuES media to 37°C. Aliquot HuES media into a sterile conical tube for each line. Remove HuES vial/s from -80 and immediately submerge the bottom half of the tube in a 37°C water bath. It should take about

45‐60 seconds before the cells are 80% thawed (small frozen portion left).

Quickly bring the tube to the laminar flow hood, spray down with 70% alcohol, and gently transfer cells to the of pre-warmed media.   Spin the tube, remove media, and resuspend in an appropriate volume of fresh, pre-warmed HuES media.

Aspirate off the MEF media from as many wells as you will be thawing into. Quickly, aliquot pre‐warmed HuES media back into each well of the plate, being careful not to disturb the attached MEFs. Set the plate aside in the hood. As with MEFs, best results are obtained if the drops are evenly distributed about the plate. Carefully return the plate to a 37°C incubator overnight to allow the HuES cells to seed the MEFs.  Change media ~48 hrs after thaw, replacing with fresh HuES media.  

Splitting HuES

Pre-warm HuES media and 0.05% Trypsin/EDTA to 37°C  Under the hood, prelabel one sterile 50 ml conical tube.

Carefully aspirate the HuES media from the culture to be split. Gently wash the wells with 2mL of 1X phosphate buffered solution (PBS) per well. Aspirate the PBS. Add 0.75 ml 0.05% Trypsin/EDTA to the well. 

Replace lid, and observe the cells under 4x magnification. The MEFs surrounding the HuES colonies should begin to retract. When the MEFs are sufficiently rounded and the borders of the HuES colonies are rough, return the plate to the hood.  This process should take about 5 mins, absolutely NO longer than 10 mins or your cells will not re-grow.

Gently pipette up and down, washing the bottom of the well, until the MEF monolayer has completely detached (monolayer is sticky and may remain in one piece). 

Transfer the cell suspension to an 50 ml conical tube containing additional HuES media. Spin the tube of cells 500xg for 5 mins,  Aspirate off  the  media, be careful not to disturb the cell pellet.  

To plate onto a new plate of MEFs, add the appropriately determined volume of cells to additional HuES media, and pipette the solution 5-7 times with an automated pipette. 

Remove the MEF media from a fresh plate of MEFs.  

Aliquot the HuES solution drop wise to each well, making sure to distribute the drops evenly about the well. Without shaking the plate, carefully return the cells to a 37°C incubator overnight to let HuES colonies seed.

HuES cells coming out of a split should behave similarly to those coming out of a

thaw. 
Freezing Cells

Freezing media is a mixture of 80% fetal calf serum and 20% dimethyl sulphoxide and is stored at 4C.

Observations

24 hours after thawing the HuES cell stocks, or splitting them, check the wells under 4x magnification. You may notice that there is quite a bit of debris, which is normal. Do not be alarmed. The debris is a mixture of dead cells. At this early stage, you should not expect to see many colonies. 

Colonies may start to become visible as early as the second day post thaw. Start changing the media 48hrs after a freeze or thaw and change the media every day thereafter.

In our experience, cultures may require passaging as early as 4 days post‐thaw and as late as 10 days post thaw (at this point the MEFs are old). The number of days before a split will depend on a number of factors including how well the thaw has been carried out.

After 4‐7 days post‐thaw, your cells should be near confluence. A sub‐confluent HuES cell culture is generally split at a 1:6 ratio. It is important to split your cells before they differentiate. The split may be adjusted if the cells are too dense (evenly distributed and touching one another)
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