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What is Sub-culture?

• Subculturing, also referred to as passaging, is the

removal of the medium and transfer of cells from

a previous culture into fresh growth medium, a

procedure that enables the further propagation of

the cell line or cell strain.



Phases of Cell Growth

• It is important to know and record the growth

characteristics of the cell line in use before starting

any experiments.

• An alteration in cellular growth can indicate a

significant problem within the cell line and if

undetected can have detrimental effects on

experimental results.



Phases of Cell Growth

1. Log Phase

2. Lag Phase

3. Stationary Phase

4. Death (Decline) Phase



1. Lag Phase

• At this stage the cells do not divide.

• During this period the cells adapt to the culture

conditions

• The length of this phase will depend upon the

growth phase of the cell line at the time of

subculture and also the seeding density.



2. Logarithmic (Log) Growth Phase

• Cells actively proliferate and an exponential

increase in cell density arises.

• The cell population is considered to be the most

viable at this phase, therefore it is recommended

to assess cellular function at this stage.



2. Logarithmic (Log) Growth Phase

• Each cell line will show different cell proliferation  

kinetics during the log phase

• It is therefore the optimal phase for determining the 

population doubling time.

• Cells are also generally passaged at late log phase.

• Passaging cells too late, can lead to overcrowding,  

apoptosis and senescence.



3. Plateau (or Stationary) Phase

• Cellular proliferation slows down due to the cell

population becoming confluent.

• It is at this stage the number of cells in the active

cell cycle drops to 0-10% and the cells are most

susceptible to injury



4. Decline Phase

• Cell death predominates in this phase and there is a

reduction in the number of viable cells.

• Cell death is not only due to the reduction in

nutrient supplements but also the natural path

of the cellular cycle.
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Media

medium is the most important 

of the culture environment,

• The culture

component

because it provides the necessary nutrients,

growth factors, and hormones for cell growth,

as well as regulating the pH and the osmotic

pressure of the culture.



Basic Constituents of Media

• Inorganic salts

• Carbohydrates

• Amino Acids

• Vitamins

• Fatty acids and lipids

• Proteins and peptides

• Serum

• Trace Elements



Inorganic Salts

• The inclusion of inorganic salts in media performs

several functions.

• Primarily they help to retain the osmotic balance of

the cells and help regulate membrane potential by

provision of sodium, potassium and calcium ions.

• All of these are required in the cell matrix for cell

attachment and as enzyme cofactors.



Buffering Systems

• Most cells require pH conditions in the range 7.2-7.4

and close control of pH is essential for optimum

culture conditions.

• There are major variations to this optimum.

• Fibroblasts prefer a higher pH (7.4-7.7) whereas,

continuous transformed cell lines require more acid

conditions pH (7.0-7.4).



• Regulation of pH is particularly important immediately  

following cell seeding

• It is usually achieved by one of two buffering systems;

(i) a “natural” buffering system where gaseous CO2

balances with the CO3 /HCO3 content of the culture

medium

(ii) (ii) chemical buffering using a zwitterion called HEPES



• Cultures using natural bicarbonate /CO2 buffering

systems need to be maintained in an atmosphere of

5-10% CO2 in air usually supplied in a CO2 incubator.

• Bicarbonate/CO2 is low cost, non-toxic and also

provides other chemical benefits to the cells



• HEPES has superior buffering capacity in the pH

range 7.2-7.4 but is relatively expensive and can be

toxic to some cell types at higher concentrations

• HEPES buffered cultures do not require a

controlled gaseous atmosphere.



Phenol Red

• Most commercial culture media include phenol red

as a pH indicator so that the pH status of the

medium is constantly indicated by the colour.

• Usually the culture medium should be

changed/replenished if the colour turns yellow

(acid) or purple (alkali).





Carbohydrates

from• The main source of energy is derived  

carbohydrates generally in the form of sugars.

• The major sugars used are glucose and galactose, 

however, some media contain maltose or fructose.

• The concentration of sugar varies from basal media  

containing 1g/L to 4.5g/L in some more complex media.



Amino Acids

• Amino acids are the building blocks of proteins.

‘Essential’ amino acids must be added to culture

media as cells are not able to synthesize these

themselves.

• The concentration of amino acids in the culture

medium will determine the maximum cell density that

can be achieved - once depleted the cells will no longer

be able to proliferate



L-Glutamine

• Glutamine, an essential amino acid, is particularly

significant.

• In liquid media or stock solutions glutamine

degrades relatively rapidly. Optimal cell

performance usually requires supplementation of

the media with glutamine prior to use.



• Some media formulations  

glutamine which is a more

include L-alanyl  

stable form of

glutamine, and do not require supplementation.

• Adding supplements of non-essential amino acids

to media both stimulates growth and prolongs

the viability of the cells in culture.



Vitamins

is an important source of vitamins in cell• Serum  

culture.

• However, many media are also enriched with vitamins

making them consistently more suitable for a wider

range of cell lines.

• Vitamins are precursors for numerous co-factors.



• Many vitamins, especially B group vitamins, are

necessary for cell growth and proliferation and for

some lines the presence of B12 is essential.

• Some media also have increased levels of vitamins A

and E.

• The vitamins commonly used in media include

riboflavin, thiamine and biotin.



Trace Elements

• These include trace elements such as zinc, copper, 

selenium and tricarboxylic acid intermediates.

• Selenium is a detoxifier and helps remove oxygen  

free radicals.



Serum

• Serum is a complex mix of albumins, growth factors
and growth inhibitors and is probably one of the
most important components of cell culture
medium.

• The most commonly used serum is foetal bovine
serum (FBS).





• Other types of serum are available including

newborn calf serum and horse serum.

• The quality, type and concentration of serum can

all affect the growth of cells and it is therefore

important to screen batches of serum for their

ability to support the growth of cells



Serum

• Serum is also able to increase the buffering capacity

of cultures that can be important for slow growing

cells or where the seeding density is low (e.g. cell

cloning experiments).

• It also helps to protect against mechanical damage

• In addition, serum is able to bind and neutralise toxins





Heat Inactivation

• There is also a risk of contamination associated

with the use of serum.

• Heat inactivation of serum (incubation at 56°C for

30 minutes) can help to reduce the risk of

contamination, since some viruses are inactivated

by this process



Heat Inactivation

• However this process also denatures some

proteins and destroys nutrients in the serum with

modern production methods for serum

• the routine use of heat inactivated serum is not an

absolute requirement for cell culture.



Origin of Serum

• Serum from a reputable supplier should have

undergone various quality control tests which will

be listed in the product information sheet.

• Most serum products are cell culture tested

including growth promotion, cloning efficiency and

plating efficiency tests.



Standard tests performed onserum

• Sterility
• Virus Contamination
• Mycoplasma Contamination
• Endotoxin
• Haemoglobin
• Total Protein
• Immunoglobulin
• Hormone Testing
• pH (at room temperature)
• Osmolality



Disadvantages of Serum

• However, using serum in media has a number of
disadvantages including high cost, problems with
standardization, specificity, and variability, and
unwanted effects such as stimulation or inhibition
of growth and/or cellular function on certain cell
cultures.

• If the serum is not obtained from reputable source,
contamination can also pose a serious threat to
successful cell culture experiments.













Serum Free Media

• One of the major advantages of using serum-free

media is the ability to make the medium selective

for specific cell types by choosing the appropriate

combination of growth factors.











































Cell pellets after centrifuge




