METHOD DEVELOPMENT FOR MULTIPLEX, IN-SITU, AND

o
-
b A
e
. g /
y )
v/
/i
; / b/
~ - /
o &) /
J .v ’ ‘
/
°

REAL-TIME DETECTION OF HERPESVIRUS REACTIVATIO
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Stress in Spaceflight
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Herpesviruses Reactivation /
Shedding as an Indirect
Measure of Stress

* Target Viruses
* Herpes Simplex Virus-1 (HSV-1)
e Epstein Barr Virus (EBV)
* Varicella-Zoster Virus (VZV)

* Why these viruses?
* DNA Viruses
Latency -> Reactivation
Crew health consequences
Detectable in Saliva
Actionable data for countermeasures
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Current and Future Nee

spacecraft to the Moon
in the 21st century
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Commercial Lunar Payload Services

< - CLPS-delivered science and technology payloads

Early South Pole Mission(s)

- First robotic landing on eventual human lunar
return and In-Situ Resource Utilization (ISRU) site

- First ground truth of polar crater volatiles
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Artemis Support

~ Artemis Support . Mission: First
Artemis II: First humans ~~ Mission: First pressurized
to orbit the Moon in the high-power . module delivered
21st century Solar Electric to Gateway
; > Propulsion (SEP)
Artemis I: First human system
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Large-Scale Cargo Lander

. and technology payloads

LUNAR SOUTH POLE TARGET SITE

- Increased capabilities for science z

ds in Spaceflight
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- Artemis Support E
Mission: Human " Artemis.III:
Landing System ~ Crewed mission
delivered to to Gateway and
Gateway . lunar surface
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Humans on the Moon - 21st Century
First crew leverages infrastructure
left behind by previous missions
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DNA Sequencing in Space

Biomolecule Sequencer
Genes in Space-3

BEST

BioMole




Objectives

¢ Develop a multiplex PCR capable of detecting
e HSV-1
e EBV
e VZV
e Internal control
e Statherin (STATH)

¢ Combine multiplex PCR with ONT PCR Barcoding Kit

¢ Test multiplex on positive controls
¢ Test multiplex on suspected Herpesvirus positive clinical samples

¢ Generate protocol and kits for use in terrestrial flight analog
e Palmer Station, Antarctica




Methods

Donated Saliva Virus and Human Genomic DNA  Multiplex Primers
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Extraction e EBV e
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Barcoded DNA




Results: Positive Control Multiplex

Gel Electrophoresis
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Results: Clinical Saliva Samples
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Palmer Station,
Antarctica

Terrestrial spaceflight analog

In Situ monitoring of viral reactivation in overwinter crew

Prepared protocol and kits for four sampling sessions

Materials shipped 2022 for Antarctica winter, 2023
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Extraction Kits

Quantity: 1 Kit

N Temperature Sensitive

g Store at Room Temp




Amplicon sequencing
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from 1 target gene

Future Work -

e Continue to improve current method

Short sequence
fragments from "all" DNA

* Sensitivity

* Accuracy

» Ease of use/speed
* Automation

e Spaceflight compatibility Vs o

Integrated airpump, valves
‘and pressure Senso
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