Sensorimotor Predictors of Post-Landing Functional Task Performance
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Building on the previous Predictors study (Pl Mulavara), 01 02 03 04 e L
15 1SS crewmembers have been tested to date. We will ° fom oo

be utilizing a combination of three post-flight functional The ability to balance using proprioception is

task outcomes: tandem walk, recovery from fall and assessed by monitoring medial-lateral COP during

dynamic posturography. one-legged stance on a horizontal air-bearing surface

(Goel, et al., 2017). Given one of the limitations of this
study is the time from the participants spaceflights, we
are exploring measures from their preflight
posturography Sensory Organization Tests (SOTs) as
additional markers of sensory weighting.

Our genetic tests utilize saliva samples
to examine variations in four genes
chosen because of their ability to
differentiate sensorimotor adaptation
ability in a normative population (Seidler
et al, Front Syst Neurosci, 2015).

Catechol-O-methyltransferase (COMT) & Dopamine Receptor D2 (DRD2).
polymorphisms associated with both dopamine availability in the prefrontal cortex
and corticostriatal circuits, and with rate of adaptation (Noohi et al., 2013)
Brain-derived neurotrophic factor (BDNF): polymorphism associated with
visuomotor adaptive processes including adaptation& retention (Joundi et al., 2012)
a2-adrenergic receptor. polymorphism correlated with increased autonomic
responsiveness to motion sickness stressors (Finley et al., 2004)
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The statistical data analysis will consist of estimating
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Note: Each point represents the median of
3 trials from one subject’s session (n=15).
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The neuroimaging tests will models that can use combinations of behavioral metrics,

0 | 0 characterize individual differences in brain structure metrics and genomic polymorphisms to
s omratoglening oo owrolowngtandng regional brain volumes (e.g., 1;:)redti_c:t inldividkual ?ecreme\?\’;s in theiq[hpcist-fgghtt i
: cerebellu volume) using Structural unctional task outcomes. Vve expec at unaerstandading

Although the posturography measures were obtained MRI and white m;tter r%icrostructure the relationships between these sensorimotor
>24 hrs after landing, performance with eyes closed on (using Diffusion Tensor Imaging) to biomarkers and post-flight functional task performance
an unstable Support (SOT5), espema!ly durlng head serve as potentia| predictors of will improve both our understanding of the individual
movements (SOT-5M), reflect the typical individual adaptive capacity. These images will  variability and our strategy to optimize sensorimotor

variability in performance. These objectives measures
will be supplemented with motion sickness and
subjective ratings of adaptation, both during early inflight
and post-flight phases and across subsequent missions.

be primarily obtained from preflight countermeasures.
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