Cell Culture and the Application
in the Biomedical Science
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Biomedical Research needs a Suitable Model

Study Model
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Why is cell culture used for?

Areas where cell culture technology is currently
playing a major role.

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



Why is cell culture used for?
* 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



Basic equipments used in cell culture

Laminar cabinet are preferable

Incubation facilities- Temperature of 25-30°C for insect &
37°C for mammalian cells, CO, 2-5% & 95% air at 99%
relative humidity. To prevent cell death incubators set to
cut out at approx. 38.5C

Refrigerators- Liquid media kept at 4°C, enzymes (e.g.
trypsin) & media components (e.g. glutamine & serum) at
-20C

Microscope- An inverted microscope with 10x to 100x
maghnification

Tissue culture ware- Culture plastic ware treated by

polystyrene




Culture media

Choice of media depends on the type of cell being
cultured

Commonly used Medium are GMEM, EMEM,DMEM etc.

Media is supplemented with antibiotics viz. penicillin,
streptomycin etc.

Prepared media is filtered and incubated at 4°C




DMEM

Concentration

COMPONENTS Molecular Weight {marL) Molarity (mt)
Amine Acids
Glydne TS 20 0,400
L-Al anyl-Slitammine 217 262 297
L-Arqinine 211 a4 0,393
hpdrachlaride
L-Cystine 313 45 0,153
L-Histidine 210 42 0,200
hedrachlaride-Hz0
L-Izaleudne 131 105 0,202
L-Leucine 121 105 0,202
L-Lyzine hydrochloride 183 145 0,792
L-Methionine 149 =2 0,201 Inorganic Salts
S LT 163 &= £.400 Calciurn Chloride 111 2m 1.80
L-Serine 105 42 0,400 (Cadld) (anhyd.)
L-Threanine 119 o5 0.79g Farric Mitrate 404 o1 0,000z 48
(Fe (MOZ) 3" 9HR G
L-Tryptophan 4 16 00734
Magnesium Sulfate 120 T ET 0,814
L-Tyrasine disodium 21 104 0,393 (g5l (anhyd.)
zalt dihydrate
_ Potaszium Chlaride 75 400 5,33
L-\aline 17 =2 0,803 (KCh
viamine [ EPVe—"— 84 2700 44,09
Chaline chlaride 140 4 0. oz2e6 (MaHOCE)
D-Calcium 477 & 000839 Sodiurn Chloride =t} &400 110,34
pantothen ate (=)
Falic &cid 441 4 0,00907 Sodiurn Fhosphate 132 125 0,906
ronob asic [MaH2PO4-
i-Inosital 150 T2 0, 0400 H23)
Miadnarmide 122 4 00328 Other Components
Puridonal 204 4 00198 D-Glucose [Dextrose) 150 4500 25,00
hydrachlaride
Riboflavin e 04 000106 Bl e 13 s

Thiamine BT 4 ooLe
hydrachlaride




Passaging or sub-culture
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Cell dissociated from flask

1]

1]

Split 1 in 2



Contact inhibition

contact-inhibited
monolayer of
normal cells

growth medium

multilayer of
uninhibited
cancer cells

plastic ussue culture dish



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

Primary cells have a finite life span

Primary culture contains a very heterogeneous AP

population of cells e
Sub culturing of primary cells leads to the
generation of cell lines

Cells such as macrophages and neurons do not N e
divide in vitro so can be used as primary cultures




Continous cell lines

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
w

)

-reduced serum and anchorage dependence and gro
more in suspension conditions SO
g
b,

o 4 bt AN e e
r-\ ‘3‘ 0 % 7l ' P D
(P RN Py M
~ ? fh 754 [ 4 i
A NN AT R AN AR
&,{ ‘/ 4 v SN I v
y 1 "‘v % T \.‘. “‘ >
/ < J 4 Py o
> y > P
.:' | -~
X - »
* .
/ .

-ability to grow upto higher cell density G
P

-different in phenotypes from donor tissue
-stop expressing tissue specific genes

N A
R f0 ey GV o



Freezing cells for storage

Remove the growth medium, wash the cells by PBS and
remove the PBS by aspiration

Dislodge the cells by trypsin-versene
Dilute the cells with growth medium

Transfer the cell suspension to a 15 ml conical tube,
centrifuge at 200g for 5 mts at RT and remove the growth
medium by aspiration

Resuspend the cells in 1-2ml of freezing medium

Transfer the cells to cryovials, incubate the cryovials at -
80°C overnight

Next day transfer the cryovials to Liquid nitrogen



Sources of Contamination

Bacteria

Fungi

Mould

Yeast
Mycoplasma
Other cell types



Contaminant’s of cell culture

Cell culture contaminants of two types

* Chemical-difficult to detect caused by endotoxins,

plasticizers, metal ions or traces of disinfectants that are
invisible

* Biological-cause visible effects on the culture they are
mycoplasma, yeast, bacteria or fungus or also from cross-
contamination of cells from other cell lines




Cell Purchase
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Primary application of animal cell culture in
the investigation of:

ne mechanisms of cell cycle control

ne production of cells for biochemical analysis
ne characteristics of cancer cells

ne detection of stem cells

ne detection, production and function of growth
actors and hormones

ne detection and production of viruses

ne study of differentiation processes

ne study of specialised cell function

ne study of cell-cell and cell-matrix interactions
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MCP-1, a highly expressed chemokine in dengue
haemorrhagic fever/dengue shock syndrome
patients, may cause permeability change, possibly
through reduced tight junctions of vascular
endothelium cells

Ying-Ray Lee,’ Ming-Tao L, Huan-Yao
Jir \

Lei,'* Ching-Chuan Liu*
*Tra -Mw"_] Yah~

M na ""v'l,: Y .A'_'h

Shun-Hua Chen® and Hsiao-Shena Liu

WA 8 Avallable onling ot www,sclencodeoct com V——
gj.},:{‘ﬁ role : Virus

g .w»ﬂ *.” ScienceDirect Rescarch
ELSEVIER Vi Heewrch 120 (907 216233 -_

W senie s Rovsle s irueess

Dengue viruses can infect human primary lung epithelia as well as lung
carcinoma cells. and can also induce the secretion of IL-6 and RANTES
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Autophagic machinery activated by dengue virus enhances virus replication
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Research Article
Cortex Moutan Induces Bladder Cancer Cell Death via
Apoptosis and Retards Tumor Growth in Mouse Bladders
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ORIGINAL ARTICLE

Ionizing radiation induces autophagy in human oral
squamous cell carcinoma
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ORIGINAL ARTICLE
MicroRNA-149 targets GITI to suppress integrin signaling
and breast cancer metastasis

SH Chan™'', W€ Huang™'", 3W Chang', KJ Chang”, W-H Xuo’, MY Wang®, X.¥ Uin®, ¥-H Uen®, MF Hou", CM Lin', TH ling
CW T, YR Lee', Y H Lee”, M T Tien® and LH Wang'*'?

Hs578T
W Migration [] lowasion
"
L
*»
154 %
LE

MONOCLONAL ANTIBODIES IN IMMUNCOIAGNOS IS AND IMMUNOTHERAPY
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Monoclonal Antibodies for Diagnosis of Enterovirus 71
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Piperlongumine Suppresses Proliferation of Human
Oral Squamous Cell Carcinoma through Cell Cycle
Arrest, Apoptosis and Senescence
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6-Shogaol induces cell cycle arrest and apoptosis in human hepatoma @mm
cells through pleiotropic mechanisms
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Molecular mechanisms

of cancer
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Thank you for your attention!



Molecular Mechanism of Cancer
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