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• Year: Rising junior

• School: University of Idaho

• Major: Chemical Engineering

• Mentor: Jessica Lee

• Internship: virtual, but I’m working 
in Dr. Bernards lab at my school

• Lab experience
• Bioremediation
• SPOCS box 1 (ISS student 

project)

• Fun fact: I’ve been to a launch in 
Florida :)

Ashley Keeley



Intro
• Question: How do antimicrobial polymer coatings affect microbial 

colonization?

• Goals:
‒ Develop procedures for performing bacteria adhesion assays, 

which is the main focus for my efforts this summer and final 
presentation

‒ Write a review paper about previous ISS biofilm research
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Background
• Dr. Bernards and polyampholyte polymers
• SPOCS box 1

4Scroeder et al, 2013, Biomacromolecules



Background (coatings)
• Prevent biofouling
• 2 types of coatings
• Water layer
• Changes in the 
hydrophilicity of the 
aluminum surface also 
indicates polymer 
adhesion
• Potential applications

‒High touch 
surfaces
‒ ISS water system
‒Medical tools
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Background
• Spocs 1 
experiment layout
• 9 aluminum 
coupons, 6 coated, 
3 uncoated
• Nutrient broth, 
pump mixed it
• S. epidermidis 
and BIDS
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Background
•What’s next for Vandal 
Voyagers 1?

‒Second payload has been 
approved, senior design project
‒Water system focus

‒Stainless steel
‒Co-culture (R. picketti and B. 
cepacia)
‒Additional levels of containment
‒ Improved coating techniques
‒More than microscopy
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Relevance
• International Space Station water treatment system
•Where the new bacteria came from
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Yang et al, 2021, Nature



Methods

• Ralstonia picketti
• Difco nutrient broth
• Incubator at 30C
•Growth curve using optical density

•Goals:
‒Make a growth curve
‒Correlate CFU to OD
‒Do an adhesion experiment
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Methods
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Results
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• Unusual conditions
• Not shaken
• In sealed centrifuge 

tubes

• New organism, no one 
knew what to expect



Plans
1) Correlate CFU to OD 
• Dilutions and plating

2) Coupons and sonicate 
experiment

• Incubate coupons with Ralstonia
• Assay bacterial adhesion 
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Impact
• Standardized lab methods around microbiology

‒Consolidated documentation
‒Freezer stock for future experiments in this lab
‒Organized the lab and improved lab processes
‒Ralstonia does form colonies, it also grows fast and spreads making 
colony counting difficult

• Assisted with surface chemistry work
‒Finalizing SPOCS 1 analysis (contact angle, ellipsometry)
‒Ruled out unpolished substrates
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What I Learned
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• How to use(and troubleshoot) the 
autoclave, spin coater, incubator, 
plate reader, cryofreezer, 
microscope, sonicator
• How to dispose of solid and 
liquid biohazard waste
• How to make freezer stock
• How to make growth curves
• How to resuscitate freeze-dried 
bacteria, culture bacteria in 
general

• How to make and streak 
onto agar plates

• Practiced sterile technique
• Professional emails
• Project management
• Work computer/VPN setup
• Learned about NASA 

careers
• Creative problem solving
• Working independently
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Review Paper
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• Biofilms
• Comparison of several coating types

‒N-halamine
‒Zwitterions
‒Silver
‒Cations


