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The Structure of Microbes

Prokaryotes
Archaebacteria
Includes halophiles, thermophiles, “extremophiles”

Eubacteria
On skin, soil, water, can be pathogenic

membrane

I ot ‘ A Flagella

Ribosomes

Nucleoid region
(DNA) Capsule
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The Structure of Microbes

Characteristics of Prokaryotes
Generally smaller than Eukaryotes
No nucleus
Cell wall composed of peptidoglycan
Conjugation (transfer of DNA by cytoplasmic bridge)

Transduction (DNA is packaged in a virus and infects
recipient bacterial cells)

20 minute growth rate (binary fission)
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Yeast are Important Too!

Single celled eukaryote
Kingdom: Fungi
Over 1.5 million species

Source of antibiotics, blood cholesterol lowering
drugs

Able to do post translational modifications
Grow anaerobic or aerobic

Examples: Pichia pastoris (grows to a higher
density than most laboratory strains), has a no.
of strong promoters, can be used in batch
processes SNSCT/CSE/Biology for
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Microorganisms as Tools

Microbial Enzymes

Taqg (DNA polymerase), cellulases, proteases,
amylases
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Microorganisms as Tools

Bacterial Transformation

The ability of bacteria to
take in DNA from their
surrounding environment

Bacteria must be made
competent to take up
DNA

1) Mix competent bacterial cells and DNA
in a solution containing calcium chloride.
Chill mixture on ice, and DNA will stick
to the bacterial cell wall.

Human gene  plasmid DNA containing a
human gene and a gene for
antibiotic resistance (for example,
ampicillin resistance)

Restriction
Sile

Ampicillin-resistance
geng tamp'q}

2) Subject cells to brief heat shock (3742 C).
DNA enters cells through pores in the cell wall.

3) Plasmid DNA is replicated by bacterial cells, transcribed
into mBNA, and translated into protein. Transformed cells
express antibiotic resistance proteins and cloned
human proteins.

P 'rﬂnm& &
RNA ij =
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Microorganisms as Tools

Cloning and Expression Techniques
Fusion Proteins

Step 1 Step 2 Step 3
Transform bacteria and express Add cell lysate to glutathione
fusion protein. Lyse cells to release plastic beads

overexpressed protein. l
M__ Affinity column

Glutathione  pjastic

Cloned gene
of interest

Gene for

Fusion protein 5 . | bead
; “tag” protein m—
gf:r:;gion glutathione “-'f’ JRNY
Promoter  S-transferase ot 44

vector \l , l\
\ I 0 E;ﬂ:‘:op;%z?hione

Step 4 Step 5

Cleave fusion protein with Analyze by SDS-PAGE to
site-specific protease check purity.

(for example, Thrombin
or Factor Xa).

Protein size Purified fusion

A
4
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=
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Microorganisms as Tools

Microbial Proteins as Reporters

Examples: the lux gene which
produces luciferase

Used to develop a fluorescent
bioassay to test for TB
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Microorganisms as Tools

Yeast Two-Hybrid System
Used to study protein interactions

Fusion protein:
Protein of interest
(protein A) attached
to DBD protein

— Fusion protein:
Second protein of
interest (protein B)

A

Bait

mef—/ (i-e., lac2)
DNA- Proteins form hybrid

Reporter gene

molecule by
protein—protein
interactions

binding site

mRNA

DBD

= Reporter gene

Hybrid protein can now stimulate transcription of
reporter gene. Activity of protein from reporter gene

M B U

attached to AD protein
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Activators Start site
(e.g. hormone/receptor protein) of gene
. Promoter
1
—HH | —
DNA |
[ E—

)
Enhancers (e.g. TGTTGT)

1) Activator proteins bind to
enhancer sequences in
the DNA.

59

DNA bending brings the
bound activators closer to
the promoter. Other
transcription factors

and RNA polymerase

are nearby.

L

Protein-binding domains

on the activators attach to
certain transcription factors
and help them form an
active transcription initiation

com)| on the promoter that
Biologyden
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