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Legend: Analog Flight environment Cross Element Integration Anticipated PRR Color Change

Note: Milestone (     ) and Gap Closures (     ) are Program reviews with defined entry/exit criteria.

IM-101: Evaluate the effects of 
deep-space radiation on immune 
dysfunction, as an additional hazard to the 
effects of psychophysiological stress and 
weightlessness

IM-102: Evaluate the effects of altered 
atmospheric conditions such as elevated 
CO2 levels or mildly hypoxic exploration 
atmosphere on immune dysfunction

IM-103: Evaluate for novel endogenous 
viral reactivation

IM-201: Based on immune 
dysfunction biomarkers identified 
in gap IM-105, identify, develop, 
and implement in-flight immune 
function monitoring tools for 
support of research during 
Gateway, Lunar, and Mars missions

IM-401: Test, optimize and validate 
nutrition-based
preventive/mitigative 
countermeasure

IM-501: Test the finalized, 
integrated, multi-
component immune 
countermeasure in flight
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IM-105: Identify immune biomarkers that 
correlate with known spaceflight-related 
immune dysfunction and immune 
outcomes, as a first step in designing in-
flight monitoring paradigms
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IM-301: Identify appropriate 
ground-based analogs to 
spaceflight-induced immune 
dysfunction to enable ground 
validation of preventive/mitigative 
countermeasures, and derive 
mechanistic insights

ExMC

IM-402: Test, optimize and validate 
pharmacological
preventive/mitigative 
countermeasures

IM-403: Test, optimize and 
validate stress reduction 
techniques as preventive and 
mitigative immune dysfunction 
countermeasures
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IM-104: Evaluate immune dysfunction on 
missions greater than 6 months
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