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Using Microbes for a Variety of
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Food Products
Energy production in bacteria
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Using Microbes for a Variety of
Everyday Applications

Food Products T
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Using Microbes for a Variety of
Everyday Applications

Field Applications of Recombinant Microorganisms

Ice-minus bacteria (remove ice protein producing
genes from P, syringae)

P. fluorescens containing the gene that codes for the
bacterial toxin from Bacillus thuringiensis (kills insects)
Bt toxin!
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Therapeutic proteins
Recombinant insulin in bacteria

Bacterial B-gal
promoter.
R
Insulin
a A protein
Amp chain
Cultured cells Affinity column with
produce [3-gal antibodies to 3-gal
Transform into E. coli insulin fusion used to purify
proteins [-gal-insulin fusion
protein
Bacterial
promoter.
AmpR

cations

=TT gt = o = R T S

Refold and
oxidize cysteines
Purify A = ng\
chaine Active insulin
A protein chain
NH, = COOH~" P
NH, COOH . , ;
B protein chain
Disulfide bond
Treat with
CNBr to cut
protein chains
from B-gal

Purify B
chains

Purify for
injection
into humans

3

]



Using Microbes for a Variety of
Everyday Applications

Using Microbes Against Other Microbes
Antibiotics

Act in a few key ways
Prevent replication
Kill directly
Damage cell wall or prevent its synthesis

Inhibition of cell wall synthe Inhibition of protein synthesis

activity required
for cell

. metabolism




Vaccines

First was a vaccine against smallpox (cowpox
provides immunity)

DPT-diphtheria, pertussis, and tetanus

MMR —measles, mumps, and rubella

OPV- oral polio vaccine (Sabin)
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Vaccines

A Primer on Antibodies

Antigen- foreign substances that stimulate an immune
response

Types of leukocytes or white blood cells
B-lymphocytes: antibody-mediated immunity
T-lymphocytes: cellular immunity
Macrophages: “cell eating” (phagocytosis)



Vaccines

Antﬁgens stimulate antibody production in the immune system
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Agglutination (Clumping)
Enhances phagocytosis and
reduces number of infectious

units to be dealt with
Bacteria‘{ gﬁ)ﬁy

Opsonization

Coating antigen with antibody

enhances phagocytosis
_f“\w

Macrophage

Lysosomes
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Vaccines

Mechanism of Antibody Action

Protective mechanism
of binding antibodies
to antigens

Neutralization

Activation of complement
(Complement fixation)

Complement
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Lesion

Foreign cell

Inflammation

Disruption of cell by complement/reactive
protein attracts phagocytic and other
defensive immune system cells
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How are vaccines made?

They can be part of a pathogen (e.g. a toxin) or
whole organism that is dead or alive but attenuated
(doesn’t cause disease)

Subunit (toxin) or another part of the pathogen

Attenuated (doesn’t cause disease)

Inactivated (killed)

What about flu vaccines (why do we have to get
a shot every year?)



Recombinant Vaccines

— .

Vaccines — provide immunity to infectious microorganisms

Attenuated Vaccine Inactivated Vaccine Subunit Vaccine
Antigens Aoigans
/ \ Pathogen
Membrane 3:?::::, Membrane s:?:tﬂiacl
Disease-Causing Measles Virus Attenuated Measles Virus Live Poliovirus Inactivated Poliovirus

Chemically broken apart
to gather antigens



Recombinant Vaccmes

Recombinant Vaccines

A vaccine produced from a cloned gene

®

Pathogen

genome s @
Qs

Pathogen DNA
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Video: Constructing \VVaccines



http://highered.mcgraw-hill.com/olcweb/cgi/pluginpop.cgi?it=swf::535::535::/sites/dl/free/0072437316/120078/bio39.swf::Constructing%20Vaccines
http://highered.mcgraw-hill.com/olcweb/cgi/pluginpop.cgi?it=swf::535::535::/sites/dl/free/0072437316/120078/bio39.swf::Constructing%20Vaccines

Recombinant Vaccines

=3

DNA vaccines

Direct injection of
plasmid DNA

containing genes
encoding specific
antigenic proteins




