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Cell culture is the  process by which 
prokaryotic, eukaryotic or plant cells 
are grown under controlled conditions

Cell culture was first successfully 
undertaken by Ross Harrison in 1907
Roux in 1885 for the first time 
maintained embryonic chick cells in a 
cell culture

Introduction
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First development was the use of 
antibiotics which inhibits the growth 
of contaminants

Second was the use of trypsin to 
remove adherent cells to subculture 
further from the culture vessel

Third was the use of chemically 
defined culture medium

Major development’s
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•Actinomycin D
•Ampicillin
•Carbenicillin
•Cefotaxime
•Fosmidomycin
•Gentamicin
•Kanamycin
•Neomycin
•Penicillin Streptomycin (Pen Strep)
•Polymyxin B
•Streptomycin

Select from these cell 
culture antibiotics

Keep your irreplaceable cultures 
contamination free
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Trypsin is an endopeptidase produced by the gastro-intestines of
mammals, and has an optimal operating pH of about 8 and an optimal
operating temperature of about 37 °C. I

n vivo, trypsin is produced in the pancreas in the form of inactive zymogen,
trypsinogen.

After secretion into the duodenum, the enzyme enteropeptidase activates a
small number of the enzymes into trypsin by proteolytic cleavage, followed
by autocatalysis of trypsins to activate the whole secreted mass. Then,
trypsin acts to hydrolyse pepsin-digested peptides by hydrolysis of peptide
bonds.

The aspartate residue (Asp 189) located in the catalytic pocket (S1) of
trypsins is responsible for attracting and stabilizing positively-charged lysine
and/or arginine. Thus, trypsin predominantly cleaves proteins C-terminally
of the amino acids lysine and arginine, except when either is followed by
proline. Trypsins should be stored at very cold temperatures (between −20
°C and −80 °C) or at a pH of 3 in order to prevent autolysis.

Trypsin
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Preparation of a 10 % Trypsin stock solution
Solubilise 10 g Trypsin in 100 ml 10 x Trypsin buffer
Sterilize by filtration (0.2 μm) and store in aliquots (e.g. 10 ml each) at -20 °C or -80 
°C. Durability approx. 1 year.

10 x Trypsin buffer
80 g NaCl (endotoxin-free Art. No. HN00)
3 g KCl (endotoxin-free Art. No. HN02)
0.73 g Na2HPO3 x 2 H2O (Art. No. 4984)
0.2 g KH2PO3 (Art. No. 3904 )
20 g Glucose (endotoxin-free Art. No. HN06)
7 g EDTA (Art. No. 8043)
fill with water ad 1 Litre, pH 7.2 (NaOH, Art. No. K021)

Preparation of working solution
Dilute stock solution 1:10 with sterile distilled water. Store at +4 °C.
Durability approx. 1 week.
We recommend to use endotoxin-free water for preparation of stock- und working 
solution. Water made
by common distillers frequently is polluted with bacteria. Although these 
microorganisms are removed
by sterile filtration, the released endotoxins may affect cultured cells heavily. 
Endotoxin-free water can
be obtained under order number 3255.

Usage of Trypsin for Cell Passage
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Why is cell culture used for?
Model systems for
-studying basic cell biology 
-interactions between disease causing 
agents and cells 
-effects of drugs on cells 
-process and triggering of aging & 
nutritional studies

Toxicity testing
Study the effects of new drugs

Cancer research
Study the function of various chemicals, 
virus & radiation to convert normal 
cultured cells to cancerous cells  
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Virology
Cultivation of virus for vaccine 
production, also used to study there 
infectious cycle
Genetic Engineering
Production of commercial proteins, 
large scale    production of viruses for 
use in vaccine production e.g. polio, 
rabies, chicken pox, hepatitis B & 
measles
Gene therapy
Cells having a functional gene can be 
replaced to cells which are having non-
functional gene
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Ba sic cell culture 
infra structure

Laminar cabinet- Vertical are 
preferable
Incubation facilities- Temperature of 
25-30 C for insect & 37 C for 
mammalian cells, CO2 2-5% & 95% air 
at 99% relative humidity. 
To prevent cell death incubators set to 
cut out at approx. 38.5 C
Refrigerators- Liquid media kept at 4 
C, enzymes (e.g. trypsin) & media 
components (e.g. glutamine & serum) 
at -20 C
Microscope- An inverted microscope 
with 10x to 100x magnification
Tissue culture ware- Culture plastic 
ware treated by polystyrene
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In vitro cultivation of organs, tissues &
cells at defined temperature using an
incubator & supplemented with a medium
containing cell nutrients & growth factors
is collectively known as tissue culture

Different types of cell grown in culture
includes connective tissue elements such
as fibroblasts, skeletal tissue, cardiac,
epithelial tissue (liver, breast, skin, kidney)
and many different types of tumor cells

Tissue culture

14



Cultures can be initiated from
Tissue or organ fragments
Single cell suspensions

Choices to be made
Disaggregation techniques
Media
Culture conditions
Selection procedures

How you start cell culture ?
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Primary culture (directly from 
animal or plant tissue)

Extended culture (multipassage
culture) – cell strain

Established (transformed) cell lines

Classification of tissue cultures 
(based on the origin of the cells)
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Classification
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Hayflick Limit
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Hayflick Limit: 
The end replication Problems
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Cell lines
A. Continuous cell line: transformed ‘immortal’
B. Finite cell line (primary culture): dies after 
several sub-cultures

• Most cell lines grow for a limited number of generations after 
which they ceases

• Cell lines which either occur spontaneously or induced virally or 
chemically transformed into Continous cell lines

Characteristics of continous cell lines
-smaller, more rounded, less adherent with a higher           
nucleus /cytoplasm ratio
-fast growth and have aneuploid chromosome number 
-reduced serum and anchorage dependence and grow more 
in suspension conditions
-ability to grow upto higher cell density
-different in phenotypes from donar tissue
-stop expressing tissue specific genes

A. Continuous cell line

Can STORE cells, cryopreserved
in liquid nitrogen for years 21



Primary culture

• Cells when surgically or enzymatically removed from 
an organism and placed in suitable culture 
environment will attach and grow are called as 
primary culture

• Limited growth potential
• Cell lines have limited life span, they passage 

several times before they become senescent
• Primary culture contains a very heterogeneous 

population of cells
• Sub culturing of primary cells leads to the 

generation of cell lines
• Cells such as macrophages and neurons do not 

divide in vitro so can be used as primary cultures
• Lineage of cells originating from the primary culture 

is called a cell strain

B. Primary culture : Primary culture freshly isolated from tissue source

22



Types of cells
On the basis of morphology (shape & 
appearance) or on their functional 
characteristics, they are divided into three 
types:

• Epithelial like- attached to a 
substrate and appears flattened and 
polygonal in shape

• Lymphoblast like- cells do not attach 
remain in suspension with a spherical 
shape

• Fibroblast like- cells attached to an 
substrate appears elongated and 
bipolar 23



Adherent cells
Cells which are anchorage dependent 
(characterize cells requiring a solid substratum for growth)
Cells are washed with PBS (free of Ca & Mg ) 
solution
Add enough trypsin/EDTA to cover the 

monolayer
Incubate the plate at 37 C for 1-2 mts
Tap the vessel from the sides to dislodge the 

cells
Add complete medium to dissociate and 

dislodge the cells with the help of pipette 
which are remained to be adherent
Add complete medium depends on the 

subculture requirement either to 75 cm or 175 
cm flask 24



Suspension cells

• Easier to passage as no need to 
detach them

• As the suspension cells reach to 
confluency

• Asceptically remove 1/3rd of medium
• Replaced with the same amount of 

pre-warmed medium
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Immortalized Cell lines
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Examples of Cell lines
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Animal Cell 
Culture media

Choice of media depends on the 
type of cell being cultured 28



Culture media
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Culture media
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Animal Serum
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Animal Serum: Disadvantages
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Serum free media: Disadvantages
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Physiochemical Properties of Media
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Physiochemical Properties of Media
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Culture Vessels
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Lab
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Tissue culture surfaces
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Plea se Follow  
Ba sics of Cell Culture II
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