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Introduction

In this experiment, the model organism
Myxococcus xanthus was used to observe and
analyze the effects of varying growth rates in
adventurous motility. Understanding different
aspects of motility and the peptidoglycan layer
can be an important factor in developing new
ideas and strategies to combat motile
pathogenic bacteria cells and prevent
infections. In this experiment, M xanthus was
grown at different growth rates in hopes of
creating a quantifiable difference in velocity
based on PG cross-link density.
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Figure 1. DZ2- APilA-AlgZ-fyp grown in 100% CYE (L. Batista, 2021)

Decreasing cross-link density in the
peptidoglycan layer will disrupt FAs positioning
and reduce cell velocity.

Significance

Motility is a crucial factor in virulent bacteria
cells, especially those which affect mucus

membranes, therefore, further understanding of

bacterial cell motility can potentially develop

new strategies to limit motility driven infections

(Kao, 2014).

Myxococcus xanthus is a gram negative,
predatory soil bacterium. It is composed of two
specific motility mechanism which allow it to
either glide or twitch depending on the solid
surface at which these are found on.
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Figure 2. Photo showing the two M. xanthus motility systems . Photo
by Munoz-Dorado, 2016.

Social or S-motility allows M. xanthus cells to
move along soft, moist surfaces and is
mediated by type IV pili. It allows these cells to
move in swarms across surface without the aid
of flagella. Type IV pili are polymers of the
major pilin protein that are displayed on the
surfaces of many Gram-negative bacteria
(Melville, S., Craig, L. 2013). Adventurous or A-
motility allows M. xanthus wild-type cells to
move along dry/hard surfaces.

The ability to switch between two different
motility mechanism makes M. xanthus a great
model organism to study motility and its
interdependence to motile pathogenic bacteria
cells.
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Figure 3. The Agl-Glt complex helps power gliding motility in M.

xanthus cells. Photo Credit: Islam, S and Mignot, T., 2015

Methods

Experiments were performed on DZ2-APilA-AlgZ-
vfp, in which Type IV pili is deleted.

Myxococcus xanthus DZ2-
DPilA-AglZ-yfp, Grown on
plates for 3-4 days at 32
degrees.

Computational analysis
performed of cell velocity at
varying growth rates (using

MATLAB programming)

Crosslinks density varied through
varying growth rate by growing

cells in 25%, 50%, 75%, 100%

V= |v24 Vyz CYE growth media

Videos taken at 100 x at by
Bright field Microscopy for 3
minutes

( 0.1 seconds per frame) at each
growth rate.

Data points were analyzed using a self-written
program via Matlab. Magnitude of the velocity was
computed using the X and Y values of the position of
the cell over time. A total of 40 cells, 10 per each
concentration was measured using this
computational analysis in order to identify the
trends in velocity between cells grown in different
concentrations.
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Figure 4. X and Y position of cell grown at 100% CYE (control)
measured using Octave program (Similar to Matlab).

Despite the insignificance in the p-value, a slight
increase in velocity can be observed in fig.5. This can
be interpreted as the bacteria cells growing at a lower
concentration (25%) were in in fact able to efficiently
turnover newly synthesized PG material, therefore
providing more support to the AGL-GLT complex as it
moves throughout the cell length and propels the cell
forward

Average Velocity of M. xanthus in varying growth rates
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Figure 5. Average velocity of M. xanthus in different concentrations
of CYE media. (P>0.05).

Conclusion / Future
Directions

For future directions, a larger sample size of 25-100 cells
will be used in order to eliminate any inaccuracy. Osmic
shock assay will also be carried out to confirm cross-link
density between cells grown at different concentrations,
along with changing growth rates using different
temperatures instead of diluted nutrients.
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