
Aseptic Technique and Good Cell Culture Practice --Brief overview of proper bio-hazard 
hood/cabinet usage

Turn off UV lamp, turn on fluorescent light, and turn on blower for bio-hood1.
Sanitize the cabinet using 70% ethanol 2.
Sanitize gloves by washing them in 70% ethanol and allowing to air dry for 30 seconds before
commencing work.

3.

Put all materials and equipment into the cabinet prior to starting work after sanitizing the 
exterior surfaces with 70% ethanol

4.

Let cabinet sit for 3-5 min after placing materials inside5.
While working, do not contaminate hands or gloves by touching anything outside the cabinet
(including your own face or hair!). If you accidentally touch something, re-sanitize gloves with 
70% ethanol

6.

Discard gloves after handling contaminated cultures and at the end of all cell culture 
procedures.

7.

Movement within and immediately outside the cabinet must not be rapid. Slow movement 
will allow the air within the cabinet to circulate properly.

8.

Speech, sneezing and coughing must be directed away from the cabinet so as not to disrupt 
the airflow.

9.

After completing work remove all materials--leave the hood as you found it10.
Dispose of bio-hazard waste in proper locations--cells generally need to be bleached for 5-10 
min before disposal and it's a good idea to spray off the outside of media bottles before 
placing them back in the cold room

11.

Sanitize cabinet with 70% ethanol and use a ethanol-soaked Kim-wipe to wipe up any liquids 
that may have spilled

12.

Close hood, turn off light, turn off blower, and turn on the UV light13.

Media for some common cell lines:

Cell line Base Media FBS Antibiotics Other Additives

HEK 293 DMEM (high glucose) 10% 1% pen/strep 2 mM L-glutamine

DG75 RPMI-1640 10%, inactivated 0.5% pen/strep 1% sodium pyruvate; 0.05% B-mercaptoethanol

DT40 RPMI-1640 10% inactivated 0.5% pen/strep 1% ICS; 1% sodium pyruvate; 0.05% B-mercaptoethanol

MCF-7 DMEM (high glucose) 10% 1% pen/strep 2 mM L-glutamine

K562 IMDM (high glutamine/glucose) 10% 1% pen/strep None

SH-SY5Y RPMI-1640 10% NuSerum IV 
(NOT FBS)

1% pen/strep None

FBS = fetal bovine serum
ICS = chicken serum

Resuscitation of Frozen Cell Lines 
It is vital to thaw cells correctly in order to maintain the viability of the culture and enable the 
culture to recover more quickly. Some cryoprotectants, such as DMSO, are toxic above 4ºC therefore 
it is essential that cultures are thawed quickly and diluted in culture medium to minimize the toxic 
effects.

Pre-warm growth media, sanitize, and transfer to sanitized hood1.
Transfer appropriate amount of media to new plate or flask2.
Remove cell cryovial from liquid nitrogen and place in a waterbath at an appropriate 
temperature for your cell line (e.g. 37ºC for mammalian cells). Submerge only the lower half of 
the vial. Allow to thaw until a small amount of ice remains in the vial - usually 1 minute. 

3.

Wipe off vial with ethanol moistened Kim-wipe and transfer to cabinet.4.
Moisten another Kim-wipe with 70% ethanol and use it to hold the cap of the vial as you 
gently loosen it

5.

Slowly, dropwise, pipette cells into pre-warmed growth medium to dilute out the DMSO.6.
Incubate cells overnight and change the media the next morning (Removal of DMSO is critical)7.
Examine cells microscopically (phase contrast) after 24 hours and sub-culture as necessary.8.

Cell culture
Tuesday, April 18, 2017 3:00 PM

   分区 Sample preparation 的第 1 页    



Subculture of Adherent (monolayer) Cell Lines 
Adherent cell lines will grow in vitro until they have covered the surface area available or the 
medium is depleted of nutrients. Prior to this point the cell lines should be sub-cultured
in order to prevent the culture dying. To subculture the cells they need to be brought into 
suspension. The degree of adhesion varies from cell line to cell line but in the majority of cases 
proteases, e.g. trypsin, are used to release the cells from the flask. However, this may not be 
appropriate for some lines where exposure to proteases is harmful or where the enzymes used 
remove membrane markers/receptors of interest. In these cases cells should be6 brought into 
suspension into a small volume of medium mechanically with the aid of cell scrapers.

Procedure
1. Eyeball the cells - View cultures using an inverted microscope to assess the degree of confluency 
and confirm the absence of bacterial and fungal contaminants.

• Check the pH of the culture medium by looking at the color of the indicator, phenol red. As a 
culture becomes more acid the indicator shifts from red to yellow-red to yellow. As the culture 
becomes more alkaline the color shifts from red to fuchsia (red with a purple tinge). As a 
generalization, cells can tolerate slight acidity better than they can tolerate shifts in pH above pH 
7.6.

• Cell attachment. Are most of the cells well attached and spread out? Are the floating cells dividing 
cells or dying cells which may have an irregular appearance?

• Percent confluency. The growth of a culture can be estimated by following it toward the 
development of a full cell sheet (confluent culture). By comparing the amount of space covered by 
cells with the unoccupied spaces you can estimate percent confluency.

• Cell shape is an important guide. Round cells in an un-crowded culture is not a good sign unless 
these happen to be dividing cells. Look for doublets or dividing cells. Get to know the effect of 
crowding on cell shape.

• Look for giant cells. The number of giant cells will in-crease as a culture ages or declines in "well-
being." The frequency of giant cells should be relatively low and constant under uniform culture 
conditions.

• One of the most valuable guides in assessing the success of a "culture split" is the rate at which the 
cells in the newly established cultures attach and spread out. Attachment within an hour or two 
suggests that the cells have not been traumatized and that the in vitro environment is not grossly 
abnormal. Longer attachment times are suggestive of problems. Nevertheless, good cultures may 
result even if attachment does not occur for four hours.

• Keep in mind that some cells will show oriented growth patterns under some circumstances while 
many transformed cells, because of a lack of contact inhibition may "pile up" especially when the 
culture becomes crowded. Get to recognize the range of cells shapes and growth patterns exhibited 
by each cell line.
2. Remove spent medium.
3. Wash the cell monolayer with 1-2 ml of PBS without Ca2+/Mg2+ (CMF-PBS).

4. Pipette trypsin onto the washed cell monolayer using 1ml per 25cm2 of surface area. (eg. 1 ml –

T25, 3 ml T75). Rotate flask to cover the monolayer with trypsin.
5. Incubate in hood for 2-10 minutes. Some cells may need to be sit in the incubator. Too long of a
period of trypsinisation and the cells will die. Not enough and you will not transfer enough cells.
6. Once the cells start to sheet and the media becomes cloudy, move on to the next step. You may
examine the cells using an inverted microscope to ensure that many (~40%) the cells are detached

and floating. It may help to “slap or tap” the flasks gently to release any remaining attached cells.
7. Resuspend the cells in a small volume of fresh serum-containing medium to inactivate the trypsin.
8. Triterate the cells (this is a process to disaggregate clumps or sheets of cells) by running the 
suspended cells in the medium three to four times with the tip of the pipet on the bottom corner of 
the flask. BE CAREFUL not to aspirate your media into the pipette-man. If this happens, the filter 
MUST be replaced.
9. Transfer the required number of cells to a new labeled flask containing pre-warmed medium. The 
ratio of cells: medium is normally 1:10. In some cases if you would like the cells be ready for 
experiment soon, 1:5 or 1:3 is acceptable.  

For suspension cells subculturing, one example is DG75. When the cells reach to 8E5/ml, harvest the 
cells, and dilute them with 3 times of fresh medium, to let the cells reach to 2E5/ml and grow for 2 
days, and then subculture again.

Notes

Trypsin is inactivated in the presence of serum. Therefore, it is essential to remove all traces of 
serum from the culture medium by washing the monolayer of cells with PBS without Ca2
+/Mg2+

1.

Cells should only be exposed to trypsin/EDTA long enough to detach cells. Prolonged exposure 
could damage surface receptors.

2.
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could damage surface receptors.
Trypsin should be neutralized with serum prior to seeding cells into new flasks otherwise cells 
will not attach.

3.

Freezing cells 

Remove medium from one dish / flask, wash and trypsinize as written in the Cell culture 
guidelines above. 

1.

Once cells are detached, add back 5-10 ml media and transfer to a centrifuge tube (15 ml 
sterile Falcon tube is okay).

2.

Count the cells using trypan blue for a viable cell count. The viability should be over 90% to 
ensure the cells are healthy enough for freezing.

3.

Spin down at 1500 rpm for 5 minutes and remove medium. 4.

Resuspend cells in enough freezing medium to create a cell suspension of 1x106 cells per ml. 
Pipette up and down to ensure even mixture and aliquot about 1 ml into storage vials. This will 
provide 1x106 cells per cryovial.

5.

Transfer cells immediately to -20°C for one hour, followed by -80°C overnight before 
permanent storage in liquid nitrogen (remember, DMSO is toxic so freeze the cells as quickly 
as possible).

6.

  
Remember to maintain aseptic technique throughout1.
Generally freezing media is 90% complete growth media with 10% DMSO. If you're unsure, the 
ATCC website is a great place to check for guidelines 

2.

You can also check ATCC to find the optimal cell number for passaging and the ratio at which 
they should be routinely split

3.

Notes:
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