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Homologous Recombination
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Replication Fork Animation
By Tet Matsuguchi
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Ashworth Lab; Mol Cell Biol. 2002 January; 22(2): 669–679
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Tet‐Repressible Expression
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Culturing Mammalian Cells





How do you grow 
li ll ?mammalian cells?



What do cells need to grow in culture?

Correct Temperature

C t H

Salts

G th F t ( ll iCorrect pH

Correct Osmolality

Amino Acids

Growth Factors (usually in 
serum)

AntibioticsAmino Acids 

Glutamine  (used for energy)

Vitamins

Lipids (usually in serum)

MineralsVitamins

Glucose

Serum: Calf Fetal Horse BovineSerum: Calf, Fetal, Horse, Bovine…



Typical media...

82 ml DMEM 

15 l C lf S15 ml Calf Serum

1.5 ml Glutamine

1.5 ml Penn/Strep 



What is in DMEM? Vitamins

Salts

Amino
Acids



How do you maintain a neutral pH?

Blood pH is 7.4

ff fThe most important buffer in extracellular fluids is 
a mixture of carbon dioxide (CO2) and bicarbonate 
anion (HCO3

-).  ( 3 )

H2O + CO2 ↔ H2CO3  ↔ H+ +  HCO3
-

NaOH + H2CO3  ↔ NaHCO3 + H2O

NaHCO3 ↔ Na+ + HCO3
-

Th H i d t i d b th t ti f COThe pH is determined by the concentration of CO2
and bicarbonate.



Mammalian Cell Incubators



Why is sterility y y
important?



From Freshney’s “Culture of Mammalian Cells”



Mammalian Cell Culture Hood



Hands-On.. 

What does it mean to 
“ ” lt ?“pass” your cultures?



Cell Density (cells per cm2)Cell Density (cells per cm )

L D it Hi h D it C fl tLow Density High Density Confluent

Confluent cells are often contact inhibited



Cell Density can be kept low through 
“Passaging”“Passaging”

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





Cell Culture Growth Phases



Things you need to know about your cells…

Lag phaseLag phase

Log phase

Doubling time

Optimal Maximum DensityOptimal Maximum Density

Optimal Minimum Density

Growth inhibition – arrest

Plating EfficiencyPlating Efficiency



Contact Inhibition

Low Density High Density Confluent



Figuring out how manyFiguring out how many 
cells you have in your 
dish…

From Freshney’s “Culture of Mammalian Cells”



You need to know what your cells should look like!

Healthy 
HelaHela
Cells

Si k C llSick Cells:
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