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Introduction Methodology
Earth orbital spaceflight results in the persistent disruption of Blood, saliva, hair and health/data logs will be collected from a max of 20 volunteers, once pre-, and 4 times during each AWO (2
the human immune system, characterized by reductions in T years total). CMs aimed at reducing immune-related dysregulation will be deployed either daily or centered around the biocollection,
and NK cell function, altered cytokine profiles, and the dependent on protocol and feasibility, throughout the mission. Biomarkers will be analyzed for CM effectiveness upon sample return
reactivation of latent herpesviruses. With future deep-space to NASA Johnson Space Center. Data collected will be compared to an initial control year where no CMs were deployed.
exploration missions being of unprecedented duration, it 1s
reasonable to hypothesize that the immune perturbations Sampling Matrix
observed aboard the International Space Station (ISS) waill
intensify during longer missions in deep space, thereby placing COUNTERMEASURE lan Feb Mar Apr May June July Aug Sept Oct Detal .
. . : Probiotic and Vit D Supplement 000k POOCOCGOCOOOPOCOOOOOOOMCT XX XXX Daily throughout winterover
crewmembers at elevated clinical risk. Log Diet 7d 7d 7d 7d 7d 7d continuous logging centered on blood day
Perform Exercise OO0 POCCOOCOCOCXPOOOOOOOOOCN XXX XX daily throughout winterover except Sunday
Therefore, Antarctica winter-over (AWO) at Palmer Station Log Exercise 7d 7d 7d 7d 7d continuous logging centered on blood day
was chosen as the p]atf()rm for testing and Va]idating the Perform VR Guided Meditation OO0 POGCOOCOOOOPOOOCOOOOOMML XXX 4d per week, 20 min per session (at descretion of subject)
effectiveness of a NASA multi-system countermeasures (CM) Log VR Meditation 7d(4d) 7d(4d) 7d(4d) 7d(4d) log for 7d during each blood week (perform VR 4d/wk)
pI’OtOCOl designed for deep space missions to reduce immune Wear Garmin Watch (2wk cap.) 2d 3d 3d 3d 3d 3d (2d pre-deploy week) continuous wear centered on blood day
: : Wear Oura Ring (6 wk Cap.) 7d 7d 7d 7d 7d 7d continuous wear centered on blood day
dysregulation mn crew members. Of all the Earth analogs
studied to date, an AWO mission most closely reproduces the Virus Detection MinlON X X X X
spaceflight experience: prolonged deployment, extreme Virus Detection ISOTHERMAL PCR X X | X X
environment, circadian misalignment, 1solation, station
lifestyle, and personal risk. BIOSAMPLING
Saliva (1x/day; 4 days) XXXX| XXXX XXXX XXXX XXXX E?; é i’fﬂ éﬁf&ﬁ[‘;ﬁfﬁifi'ﬂsz
Blood/Plasma X X X X X X — 1.0 mL Saliva Collection
X —1.5 mL Saliva Collection
Fingerstick Analysis X X X X X X — 1 Collection per Time Point for each biosample
Hair Sample X X X X X
Health Survey X X X X X
Jan Feb  Mar Apr May June July Aug Sept Oct
Deployment 4 Overwinter Isolation Period
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space missions, on a variety of physiological biomarkers. Foundation
Hypothesis Current Study Status

1. Winter-over at coastal Palmer station will induce many of AWO Year AWO Sampling Session Number of Subjects Data Status

tmhiess;g;nslgg(o)iilisgnd virologic consequences of space 2022 Control Year 13 Currently being collected and
compiled

2. Implementation of a complete biomedical countermeasure 2023 Countermeasure Year 16 Currently being distributed to
protocol will ameliorate known negative effects of stress Co-1 for further processing
and environmental factors on effector lymphocyte .. .
distribution, proliferative capacity, and cytotoxic function. 2024 Countermeasure Year N/A 1;/([)12821011 86t to start mid-March
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