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Quantifying motility of Vibrio
alginolyticus after simulated
microgravity using digital holographic
microscopy

Results / Analysis

. Comparison between 2D and 3D traces of a
microbe after normal gravity:

Jacqueline M Acres
Jay Nadeau
Portland State University

Introduction

* Microgravity is the environment on the space station. = |
* |t’s very difficult to conduct experiments on the space H ow fa St t h e S e b a Cte rl a m Ove
station, so we simulate microgravity on Earth using e
special devices. The ones used in this study were high
2D Traces can be misleading over organism

aspect ratio vessels, a type of rotating wall vessel. _
* Simulated microgravity mimics specific conditions: o e s C a n ge a e r movement. A 3D trace shows a clearer picture.
* Low fluid shear

* Lack of sedimentation o o o . Run-reverse-flick motility of Vibrio alginolyticus
* Motility gene expression after microgravity and p u tt I n g t h e m I n a we Ig ht I e S s observed via DHM
simulated microgravity isn’t consistent between
spaceflight and simulated microgravity devices. To
better understand this, a good first step is to quantify o
environment on Earth
* Digital holographic microscopy (DHM) is a non-

invasive technique that allows us to image microbes in
a 3D environment over time.

Methods
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Inoculate Chambers. Syringe culture
in one side while removing culture
on the other side. This way there is
no pressure differential across the
membrane. It is also important to
ensure no air bubbles.

3. Impact of swimming speed a surface
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 Swimming speed transitions to lower speeds when swimming
next to the surface.

4. Comparison of swimming speeds between normal gravity

Remove sample. Dilute with motility with rotation and simulated microgravity
medium. This makes the sample less
crowded for imaging and promotes I

swimming, not growing. [ Isimulated Gravity

Motility Imaging was done using DHM
Configuration: Mach Zehnder
Wavelength: 685nm

Field of View: 263.25x263.25 um
Sample Depth: 600 um

Camera Speed: ~ 7fps

Simulated Gravity

Velocities (um/s)

Within error margins, these plots indicate little difference in
swimming speeds between normal gravity and simulated
microgravity

Reconstruct holograms. Concatenat . - ACknOWIEdgementS
z-planes into a hyperstack to scroll ‘ Dr. Jay Nadeau

through time and z. lulia Hanczareck

Gary Cadima (graphics)
JPL - OWLS
Oregon Space Grant Consortium (OSGC)

Tracking was done manually. There is
currently no high-throughput method
to process DHM data.
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