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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM1) Does spaceflight alter immune function?

Integrated Immune (Sams Directed Study)

Microgravity CM needed?

Microbial Risk (Ott Directed Study) - refer to
Microhost Risk, Gap AEH9

Immune Dysregulation Missions >6mos (Solicited,
TBD)

Salivary Markers (Simpson NRA)

Nutrition SMO (Smith Directed Study) - refer to
Nutrition Risk, Gap N3

Examination of Splenic and Thymic Immune Function
in Mice (STS-135 Mouse Tissue Sharing Pilot Study)
(Crucian Directed Study)

Immune Countermeasures Development (Solicited,
TBD)

Validate in Flight?

Immune Countermeasures - Flight Validation (Directed,
TBD)

a b c d e f g

ISS as Mars analog

F: STS/ISS DA&M

1,4

Microgravity CM needed?
No → Stop

G: Solicit G

Planned/unfunded

DA&M

1
F: Solicit FP F: ISS DA&M

4

G DA&M

1

G: Solicit G

Planned/unfunded

DA&M

1

No → Stop
Validate in Flight?

Yes ↓ 
FP F: ISS DA&M

7

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM2) Is an improved immune standard needed?

Immune Countermeasures Development (Solicited,
TBD) - refer to Immune Risk, Gap IM1

Microbial Risk (Ott Directed Study) - refer to
Microhost Risk, Gap AEH9

Immune Dysregulation Missions >6mos (Solicited,
TBD) - refer to Immune Risk, Gap IM1

Integrated Immune (Sams Directed Study) - refer
to Immune Risk, Gap IM1

Salivary Markers (Simpson NRA) - refer to
Immune Risk, Gap IM1

Nutrition SMO (Smith Directed Study) - refer to
Nutrition Risk, Gap N3

Examination of Splenic and Thymic Immune
Function in Mice (STS-135 Mouse Tissue Sharing
Pilot Study) (Crucian Directed Study) - refer to
Immune Risk, Gap IM1

BioSurveillance (Smith Directed Study) - refer to
Nutrition Risk, Gap N3

a b c d e f g

ISS as Mars analog

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM3) Are there suitable analogs for immune
dysregulation?

NEEMO Immune ROI (Sams Directed Study)

CHOICE (Sams ESA Joint Study)

Analog Valid?

Cardiometabolic Vulnerabilities (Shea NRA) - refer
to Arrhythmia Risk, Gap CV8

Antarctic Winterover (Solicited, TBD)

Immune Analog Validation Studies (Directed, TBD)

a b c d e f g

ISS as Mars analog

G DA&M

1

G DA&M

1

Yes →  Feed data to Immune CM Development
Analog Valid?

No→ Stop

G: Solicit G DA&M

1
G DA&M

1

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM5) What is the time course and etiology of immune
changes?

Immune Countermeasures Development (Solicited,
TBD) - refer to Immune Risk, Gap IM1

Integrated Immune (Sams Directed Study) - refer
to Immune Risk, Gap IM1

Immune Dysregulation Missions >6mos (Solicited,
TBD) - refer to Immune Risk, Gap IM1

Microbial Risk (Ott Directed Study) - refer to
Microhost Risk, Gap AEH9

Salivary Markers (Simpson NRA) - refer to
Immune Risk, Gap IM1

Data Sharing - Impaired Healing (Directed, TBD)

Nutrition SMO (Smith Directed Study) - refer to
Nutrition Risk, Gap N3

Examination of Splenic and Thymic Immune
Function in Mice (STS-135 Mouse Tissue Sharing
Pilot Study) (Crucian Directed Study) - refer to
Immune Risk, Gap IM1

BioSurveillance (Solicited, TBD) - refer to
Nutrition Risk, Gap N3

a b c d e f g

ISS as Mars analog

G DA&M

1

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM6) What are the cumulative effects of chronic
immune dysfunction on missions greater than six
months?

Immune Dysregulation Missions >6mos (Solicited,
TBD) - refer to Immune Risk, Gap IM1

CHOICE (Sams ESA Joint Study) - refer to
Immune Risk, Gap IM3

Immune Countermeasures - Flight Validation
(Directed, TBD) - refer to Immune Risk, Gap IM1

Antarctic Winterover (Directed, TBD) - refer to
Immune Risk, Gap IM3

a b c d e f g

ISS as Mars analog

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM7) What is the correlation of observed laboratory
immune changes during spaceflight with known clinical
conditions?

ESA CIS (Crucian Directed Study)

IVN (Solicited, TBD)

a b c d e f g

ISS as Mars analog

G DA&M

1

Solicit FP

Planned/unfunded

F: ISS DA&M

1

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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Task Name

ISS and other vehicles

ISS as Mars analog

Multisystem Portfolio

Risk of Crew Adverse Health Event Due to Altered
Immune Response

(IM8) What is the correlation of immune risks with
other risks, particularly psychological stress,
physical deconditioning, nutrition and/or radiation?
-BHP and/or Rad

Nutrition SMO (Smith Directed Study) - refer to
Nutrition Risk, Gap N3

Cardiometabolic Vulnerabilities (Shea NRA) - refer
to Arrhythmia Risk, Gap CV8

Microbial Risk (Ott Directed Study) - refer to
Microhost Risk, Gap AEH9

Radiation/Iron: Immune Analysis (Crucian Directed
Study)

BioSurveillance (Smith Directed Study) - refer to
Nutrition Risk, Gap N3

a b c d e f g

ISS as Mars analog

G DA&M

1

▲a: 6 Crew Capability; ▲b: Shuttle Retired; ▲c: EFT1; ▲d: MPCV CDR; ▲e: EM1; ▲f: EM2; ▲g: End of US Commitment to ISS
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