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The role of homologous recombination in
rescuing cells from chemotherapeutics.

Culturing Mammalian Cells



Roles of Homologous
Recombination:

Preventing Cancer
& Affecting Treatment
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Raw data from Grigorova et al., Cytogen. and Gen. Res. 104:333-340 (2004)



Homologous Recombination
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Radiation & Chemotherapy




Replication Fork Animation
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Modulated Gene expression
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Tet-Repressible Expression
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Tet-Repressible Expression
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Tet-Repressible Expression
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Culturing Mammalian Cells
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How do you grow
mammalian cells?



What do cells need to grow in culture?

Correct Temperature

Correct pH

Correct Osmolality

Amino Acids

Glutamine (used for energy)
Vitamins

Glucose

Salts

Growth Factors (usually in
serum)

Antibiotics
Lipids (usually in serum)

Minerals

Serum: Calf, Fetal, Horse, Bovine...



Typical media...

82 ml DMEM
15 ml Calf Serum
1.5 ml Glutamine

1.5 ml Penn/Strep
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How do you maintain a neutral pH?

Blood pH is 7.4

The most important buffer in extracellular fluids is
a mixture of carbon dioxide (CO,) and bicarbonate
anion (HCO;).

H,0 + CO, < H,CO, <> H* + HCOy

NaOH + H,CO; < NaHCO; + H,0O
NaHCO; <> Na* + HCO;

The pH is determined by the concentration of CO,
and bicarbonate.



Mammalian Cell Incubators




Why Is sterility
Important?



20% extract

to outside

Flap valves
to prevent

blow-back

J2s,

HEPA exhaust filter

Extract fan

_.-."-.‘-.-.-.-.-._ ‘

(20%)
Recirculating

=

B | —

N

fan (80%)
HEPA recirculating filter
Laminar airflow

Primary filter

Recycling air
€ — (Glass screen

I

Intake of
room air

S

I
L Work area C_U

/4—

| €— Stand

Extract from
work area

Shelf (for

_— i

(b) VERTICAL LAMINAR FLOW

pump, etc.)

From Freshney’s “Culture of Mammalian Cells”



Mammalian Cell Culture Hood




Hands-On..

What does it mean to
“pass” your cultures?



Cell Density (cells per cm?)

ATCC Number: CCL-92
Designation: 313 Swiss Albino
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Confluent cells are often contact inhibited



Cell Density can be kept low through
“Passaging”

Confluent monolayer
growing in flask after
about one week

Medium removed,
monolayer washed
in PBSA

Cells spreading
after a few hours

Cells reseeded in

fresh flask Trypsin removed,

leaving residual film

Cells resuspended
in medium, ready
for counting and
reseeding

Cells rounding
up after incubation

Trypsin is used to release cells from the surface of the dish






Cell Culture Growth Phases

Stationary phase

Death phase

Log

(exponential)
phase

Number of cells (log)

Lag phase

Time

Copyright £ 2006 Pearson Education, Inc., publishing as Benjaman Cummings.



Things you need to know about your cells...

_ag phase

_0g phase

Doubling time

Optimal Maximum Density
Optimal Minimum Density
Growth inhibition — arrest

Plating Efficiency



Contact Inhibition

ATCC Number: CCL-92
Designation: 313 Swiss Albino
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Figuring out how many
J cells you have in your
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You need to know what your cells should look like!

Healthy
Hela
Cells

Sick Cells:
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