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Bacterial Chemotaxis

What is chemotaxis?

Movement of bacteria towards or away
from chemical stimuli.
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Project Goal

To create a single mutation in the chemotaxis
protein receptor to assist in methyl side chain
assignment of the receptor protein.
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Chemotaxis receptor TM14; http://www.pdb.org
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Research Methods

Various pictures from our lab at UCSB



Mutagenesis

Create mutant receptors using PCR
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PCR in our lab

< Ex: TTA to ATA (Leucine to Isoleucine)

PCR diagram: http://www.obgynacademy.com/



Expression and Purification

Protein expression

< Expression =
Production of desired protein
by the bacteria.

Protein purification

< Using nickel column to bind protein.

< Elute protein from column using
another chemical that competes
for nickel binding.

Nickel column in our lab



Nuclear Magnetic Resonance
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Obtain NMR spectrum
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Our NMR Machine at UCSB
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< Comparing spectrum from wildtype and mutant will
allow us to verify correct assignment of peaks



Results

Various pictures from our lab at UCSB



Successful Mutants

Successfully created mutant receptors
< Single amino-acid mutation
< Results verified using

DNA sequencing. DNA Plasmid
~5kbp

. . GEAGKGFMLVANEVONLSNETN . .

. . GEAGKGFMIVANEVQNLSNETN. .
Coskskokokkokok ok kkkokkkokokkokokkk

Single amino-acid mutation

Agarose gel 1%, purified DNA plasmid. Taken at our lab.



Protein Expression

Successfully expressed mutant receptors

< Our receptor is clearly expressed
(compared to no expression).
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SDS-PAGE of unexpressed receptors. Taken at our lab.



NMR Results
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NMR Results
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NMR Results
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Questions?







Chemotactic Pathogenic Bacteria

Infected species Chmotactic Symptoms/
Bacteria Diseases

Various crops Dickeya dadantii Necrosis
(potato, chicory)

Mammals (inc. humans) Spirochetes Lyme disease,
relapsing fever,
syphilis

Fish, humans Vibrio Various infections

Humans Helicobacter Inflammation,

pylori Ulcers



PCR Outline

- —
o — i
> P —
o m— i
Foraard
primer  Backward —
primer
Parertal strands — P
P— i
flelt Anneal Extend —:
First —
Cyicle I —
Second
cycle —_—
Third

Cycle



001
001
001

061
061
061

121
121
121

Mutant Sequencing Results
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Single amino-acid mutation.



NMR Results
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NMR spectrum of a mutant receptor, taken in our lab at UCSB.



