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Objectives

» How to grow bacteria and measure them?
» What are the stages of bacterial growth curve?

» What is plasmid?

» How to isolate plasmid from bacteria?



BACTERIAL GROWTH IN LIQUID MEDIUM




BACTERIAL GROWTH ON SOLID MEDIUM
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» Solid media advantage:

* Cultures can be easily checked for the presence of
contamination (purity of culture)

* A viable cell count can be carried out using spread plate or pour
plate techniques.
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BACTERIAL GROWTH

e The mathematics of bacterial growth is fairly
simple, since each original cell divides to form two
new cells, with the loss of the original parent.

 the mathematical series describing growth is: 1,
2,4,8,16, ...

e This can be written as 29, 21 22 23 24 2> .



Bacterial growth curve
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Bacterial growth curve

Stationary phase

*Nutrients depleted
*Growth slows

*Spores form

Log phase

Rapid cell division

Death phase

Death occurs as waste
products accumulate

Lag phase

Metabolic activity without division
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Spectrophotometry measurement
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Optical density

* OD 600 nm

* Less harmful to cells
* Not absorbed by the LB (Lysogeny broth) media

e Beer-lambert’s law
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Plasmids

Small circular DNA molecules that replicate independently of the
host chromosomes

7 Plasmids

Escherichia coli

Flagella Pili

Escherichia coli

Indispensable tools that allow molecular biologists to obtain
essentially unlimited amounts of a DNA sequence
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How to isolate plasmid from bacteria?

Plasmid purification is based on their distinctive
physical properties

Plasmids are much smaller than bacterial . 4_ 3
chromosomes S e
B |
Plasmids are supercoiled in their native form S
Supercoiling allows plasmids to renature quickly ..’ P |
after they are denatured e !



Plasmid purification from bacteria relies on their unique
physical properties
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Purification involves sequential denaturation and renaturation steps



Cells are first treated with base and a detergent

Proteins denature
== _  irreversibly

Chromosomal DNA
denatures—will have
difficulty renaturing
because of its length
breaks open membrane and many proteins
and denatures both DNA complexed to it

and proteins

Plasmids denature, but
@ strands stay together
because of supercoiling



Extract is neutralized to allow DNA molecules to renature

Plasmids
O renature and are
O O suspended in the
O SUPERNATANT
following

centrifugation

Proteins and
chromosomal DNA form
aggregate irreversibly, :
forming a PRECIPITATE > i
that can be collected by
centrifugation

When purifying plasmids, use a micropipette to remove the
supernatant for further processing steps



