An Astro-Bug
Summer

NASA Internship 2013

SPACE LIFE SCIENCES
SUMMER INSTITUTE

+ +
+ 4’++
+
t 4
p t
+ ¢

}




Background

e Known to have a gypsy foot
— 7 countries
— 28 states
e Bachelors of Science in Biology with a focus on
Microbiology
ead lab tech in the Sonoma State
viversity DNA sequencing Lab

ears working in a hospital as:
mergency First Responder
lanagement

ative Clinical
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Summer Goals

— Gain an understanding of how NASA functlons and
operates on a day to day basis. .

— Gain an understanding of the future direction of
human spaceflight.

— Gain an understanding of the Microbiology
Departments role and operational function within
NASA.

— Perform a summer project utilizing the resources
available in the Microbiology project.
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Microbiology Lab

Microbial monitoring for the ISS.
Onboard monitoring
Identification of returned samples

ontamination
ing of new technologi




In Lab Training

I

Aseptic technique
Bioreactors (theory and use)
Plate streaking

lony counting
extraction



My Monster.... | Mean Project

Step 1 rep-PCR primers bind to many specific repetitive sequences interspersed
throughout the genome. Multiple Fragments of various lengths are amplified.

Troubleshoot and use
e Diversilab system

G e n et I C fl n ge rp rl nt Of Step 2 Fragments can be separated by size and charge. A unique rep-PCR fingerprint

profile is created containing multiple bands of varying sizes and intensities.
olates from the PWD
em on the ISS

on genetic drift of




Microbial Identification Projec

Re-identified Burkholderia cepacia samples isolated from the
early Space Shuttle program.

Jriginal method for
ntification was through
itek system.

was to use 16s
encing to confirm
iginal




Burkholderia cepacia complex
(Bcc)

e Members within the Bcc
have a 16s rDNA
similarity higher (97.7%)
than other Burkholderia
species (97.0%).

dentification of a
ific species within

and other closely
egative




Process

Location...Location....Location

DNA extraction
— Ultraman Prep extraction kit

PCR ampilification

— Kit

Gel electrophoresis
Exo-sap

Sequence cycle Reaction
Filters

Sequencing

Analysis of Sequence data







Non-Burkholderia cepacia complex isolates:

Organism Sample Number Origin

Ralstonia Picketti 6 and 7 CWC-20
42,43,and 44 STS-91 Tank B#1

Stenotrophomonas 16 STS-87 L-15
maltophilia

Burkholderia pseudomallei 37 STS-87

Burkholderia gladioli 38 STS-90 Ambient H20

7\




Conclusions

Out of 50 samples

— 8 (16%) appear to be bacteria not contained in the
Burkholderia cepecia complex.

(4%) of these 8 are within the genus Burkholderia
%) isolates are unknown

%) are bacteria within the closely relate
ria cepaaa complex.




Future Considerations

e |n future identifications of
Burkholderia isolates the use of
Bcc selective media such as BCSA
may eliminate misidentifications of
non-Burkholderia bacteria.

Methods utilizing selective
amplified genomic fragments,
genetic fingerprinting, may also be
beneficial in discriminating
between the species within the
Bcc.




Antibiotic Study
e Sarah Castro, PhD

Testing the bioreactors as models for microgravity.

Examined how methicillin resistant Staph aureus (MRSA)
responds to antibiotics after exposure to a low-fluid-shear
LSMMG) environment created by the bioreactors




Process

e Grow the MRSA in normal
Earth conditions and also in
the LSMMG conditions

Inoculate culture with varylng
amounts of clindamycin
1tibiotic)

bate and observe the

of the MRSA overtime
o how the LSMMG



Physical Changes in MRSA
Exposured to LSMMG

e The S. aureus exposed to the LSMMG has a decrease in
carotenoid production causing a loss of the golden yellow
color noted in the Control.

Biofilms (extracellular polymeric substance) appear to be

more prevalent and completely encase the MRSA exposed to
the LSMMG.

A. Control B. LSMMG

D. LSMMG




Physical Changes in MRSA after
Clindamycin/LSMMG exposure

aureus exposed to LSMMG has a decreas
arotenoid pigmentation.

ure to 750mg clindamycin appea
biofilm formation as note
egates withi




Results

Preliminary results for 750mg
clindamycin.
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Results

Preliminary results for
1000 mg clindamycin

cfu/mL
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Conclusions

e Clindamycin appears to cause a delayed

growth cycle at 750 mg and decreased overall
MRSA growth

— Seen predominantly at the 4 and 7-hour time
point.

— With the 24-hour time point demonstrating rapid
growth in both the control and LSMMG, with the
LSMMG total cfu less than the control

e 1000 mg demonstrates a loss of growth in the
LSMMG sample with no rebound at 24 hours
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— Space Suit Lab

— Astronaut Lectures

— Flight Analogues
~—NStronaut EVAT

— Just to highlight'a few
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Thank you!!!l .

* The list of individuals who have helped me over the Summer
- Is lengthy and:lI"'apologize for anyone I' missed:

Mark C. Ott PhD

Lauren Merkle PhD

Judy Hayes

Victoria Castro

Airan Yoets -

Sarah Castro'PhD -

Doug Botkin-PhD

Melanie Smith

Jackie Reeves

JSC Microbiology..»

UND

North Dakota Space Grant

And many, many more




Contact Information

Tiffany M. Swarmer

Graduate Research Assistant
University of North Dakota’s
Human Spaceflight Laboratory
Grand Forks, ND
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