A conserved brain state linking neural and hemodynamic dynamics to spontaneous movement across species
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Introduction Results
The brain performs complex information processing across a range of temporal and SKKU (human EEG-fMRI) i bands, gap = TR2 (50 fr), purity = 0.50, uncensored 10,000 permutations, global BH-FDR UMD (human EEG-fMRI) i bands, gap = TR/2 (63 ), purity = 0.50, uncensored 10,000 permutations, global BH-FDR
Spaﬁa| Sca|€S [1] I:aSt ney ra| dyﬂamiCS can be measured USiﬂg EEG or CaQ‘I‘ |mag|ng A Co-occurring neural state activation maps, and a representative subject's state probability map (022, 7 events) A Co-occurring neural state activation maps, and a representative subject's state probability map (CBM208, 5 events)

while slower BOLD dynamics can be measured using fMRI. These modalities provide
complementary insights into brain activity [2].
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Both types of dynamics exhibit recurring patterns of brain activity, which can be

characterized as distinct brain states [3]. @ggg theta: state 3

But it is unclear how neural and BOLD states are linked. P00
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= Do neural-state and BOLD-state dynamics correspond spatiotemporally? time (min) time (min)

B Coupling across subjects B Coupling across subjects

= Are such correspondences conserved across modalities and species?
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We utilize simultaneous neural-fMRI datasets to investigate association between
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fMRI field strength 3T 3T 11.7T
E Head motion and the co-occurrence mask (022) r = +0.50, p < 0.001 E Head motion and the co-occurrence mask (CBM208) r = -0.03, p = 0.707
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We applied Hidden Markov Models [5] separately to band-limited neural
signals  (0,0,q, and to BOLD signals in these datasets, followed b
g ( 6) . . g . . y Mouse Caz T 'fM RI (GLIA) all bands, gap = TR/2 (5 fr), purity = 0.50, uncensored 10,000 permutations, global BH-FDR Mouse Ca2 + 'fM RI (SLC) all bands, gap = TR/2 (5 fr), purity = 0.50, uncensored 10,000 permutations, global BH-FDR
CO_OCCU rrence and Coupllng braln_State analySIS fra meWO rk, d ppl |ed dClOSS A Co-occurring neural state activation maps, and a representative run's state probability map (GLIA animal58 ses-1 run-7, 3 events) A Co-occurring neural state activation maps, and a representative run's state probability map (SLC animal57_ses-2 run-1, 15 events)

modalities and species, that:
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= Detects neural state co-occurring interval across frequency bands
= Quantifies how frequently the co-occurrence is coupled with specific fMRI state
= Examines significance of the coupling through circular shift permutation testing
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Conclusion
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. - ] B Coupling across runs time (min) C Lag sweep B Coupling across runs time (min) C Lag sweep
= Selective, reproducible neural state cross-frequency co-occurrence: replicated .
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