MAMMALIAN CELLS CULTURE (Javier Calvo)
Cells are grown and maintained at an appropriate temperature and gas mixture (typically, 37°C, 5% CO2 for mammalian cells) in a cell incubator. Culture conditions vary widely for each cell type,

Aside from temperature and gas mixture, the most commonly varied factor in culture systems is the growth medium. Recipes for growth media can vary in pH, glucose concentration, growth factors, and the presence of other nutrients. 

For Hela, HepG2 and MEF cells use DMEM + 10%fetal serum + 4% penicillin-streptomycin 5% + fungicide (available in 100X in cell culture and sterilization facilitiy) + glutamin (available in 100X in cell culture and sterilization facility as well).
media preparation and manipulation:

Once mixed the media can be store at 4ºC for 1-2 weeks. Warm the media at 37 ºC before use. 
Cells can be grown in suspension or adherent cultures, cell lines described above grow in adherent cultures.

Among the common manipulations carried out on culture cells are media changes, passaging cells, and transfecting cells. These are generally performed using methods that rely on sterile technique. Sterile technique aims to avoid contamination with bacteria, yeast, or other cell lines. Manipulations are typically carried out in a biosafety hood or laminar flow cabinet to exclude contaminating micro-organisms.  As described above, Antibiotics (e.g. penicillin and streptomycin) and antifungals (e.g. Amphotericin B) can also be added to the growth media.

As cells undergo metabolic processes, acid is produced and the pH decreases. Often, a pH indicator is added to the medium in order to measure nutrient depletion.

Media changes

In the case of adherent cultures, the media can be removed directly by aspiration and replaced.

Passaging cells

Passaging (also known as subculture or splitting cells) involves transferring a small number of cells into a new vessel. Cells can be cultured for a longer time if they are split regularly, as it avoids the senescence associated with prolonged high cell density. Suspension cultures are easily passaged with a small amount of culture containing a few cells diluted in a larger volume of fresh media. For adherent cultures, cells first need to be detached; this is commonly done with a mixture of trypsin-EDTA (use a ready-to-use commercial product), however other enzyme mixes are now available for this purpose. A small number of detached cells can then be used to seed a new culture.  

Removed medium directly by aspiration.

Wash once with PBS.

Add 1.5-2ml trypsin-EDTA (concentration    )  to a p100 plate for 1-5minutes(depends on cell type).

Without removed trypsin-EDTA add 10ml of fresh medium to the plate.

Harvest trypsin-EDTA+ Fresh medium + detached cells and place in a falcon.

Some cells type need pipetting up and down to release each others. Do it carefully and never produce bubbles.

Dilute cells as much as you need. You can count the cells in a hemocytometer. 
Transfection and transduction

Another common method for manipulating cells involves the introduction of foreign DNA by transfection. This is often performed to cause cells to express a protein of interest. More recently, the transfection of RNAi constructs have been realized as a convenient mechanism for suppressing the expression of a particular gene/protein. DNA can also be inserted into cells using viruses, in methods referred to as transduction, infection or transformation. Viruses, as parasitic agents, are well suited to introducing DNA into cells, as this is a part of their normal course of reproduction. 

For more information check out transfection and transduction protocols.

Preservation of cells in DMSO

1. Materials

1. 1 ml - 2 ml cryovial

2. Cell culture medium with 20% FBS (Fetal bovine serum) and necessary supplements

3. DMSO (Dimethyl sulfoxide), high purity, sterile, for cell culture 

4. Prepare freezing medium: to cell culture medium (or serum alone), add  5-10% (v/v) DMSO.

2. Freezing cells

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

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

3. 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.

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

5. 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.

6. Transfer cells immediately to -20°C for one hour, followed by -80°C overnight before permanent storage in liquid nitrogen.

3. Thawing cells

1. Thawing and recovery of cells from liquid nitrogen must be done quickly.  Prepare pre-warmed medium in advance. 

2. Remove cryovials from liquid nitrogen and immediately place in 37°C water bath and quickly shake until about 80% has thawed.  This should not take more than a minute.

3. Quickly pipette out into a flask, add the appropriate amount of medium and place in incubator.

After 24 hours, ensure cells are attached. Change culture media to remove non-adherent cells and replenish nutrients. Changing the culture media will also remove any DMSO residues.
Some recommendations

This is only some theoretical information about cell culture manipulation, for more information and better learning, it´s necessary to start working with an expert person.

Never move your hands, I say NEVER, over an open plate.

Clean always hood surface with ethanol 70%.

Clean all the staff you need to introduce inside the hood with ethanol 70%.

If possible, switch on UV Light 20minutes before starting work.

Always wear gloves and when you wear, clean them with ethanol 70%.

If you touch something with your hands-gloves outside the hood, it means your hands are dirty and you need to clean with ethanol 70% again.

Always check the presence of mycoplasma before freezing your cells, do it every two weeks as well, it´s very important have a clean cells, because it´s really easy to contaminate with mycoplasma other cultures if yours are contaminated.

Never work close to a place outside the hood, try to put your hands in the middle of the hood, hood is so big so introduce your hands and your arms.
