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Color shows the direction of a group difference in FNC, not connectivity strength — “more positive” can mean a smaller negative value.

* Alzheimer’s disease (AD) is a neurodegenerative disorder
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M ETH ODS AD: widespread FNC differences Insomnia: visual, sensorimotor, and salience differences AD x Insomnia: strongest in visual-sensorimotor FNC
Figure 1 | Effect of AD. Upper triangle = connections surviving correction; lower Figure 2 | Effect of insomnia, shown as in Figure 1. Warm = more positive in the Figure 3 | AD x insomnia interaction, shown as in Figure 1. Warm = the effect of
o ParticipantS' UK Biobank resting-state fMRI (|mag|ng VISIt) triangle = all connections. Warm = FNC more positive in the AD group than the insomnia group than the non-insomnia group; cool = more negative. insomnia is more positive in AD than in non-AD; cool = more negative.

non-AD group; cool = more negative.

* Analysis sample: N = 2,827 (participants answering “sometimes”
on the insomnia item were excluded).

« AD: 22 (11 with insomnia, 11 without). Non-AD: 2,805 (1,422
with insomnia, 1,383 without).

« Subject-level brain networks were identified through independent
component analysis spatially constrained to the NeuroMark 2.2

template.
* The template is a standardized map of 105 intrinsic connectivity | S Y ,
I I ICN 83 - Ventrolateral PFC ICN 35 - Entorhinal cortex ICN 24 - Cuneus ICN 86 - Posterior IFG ICN 105 - Ant. insula/ACC ICN 16 - L med. occipitotemporal ICN 17 - R med. occipitotemporal ICN 66 - Post. postcentral gyrus
networks (|CNS) Sorted |nt0 Seven Iarger domalns MNI peak 51, 23, 17 MNI peak 24, 2, -34 MNI peak -9, -94, 26 MNI peak -36, 14, 29 MNI peak 33, 23, -4 MNI peak -21, -49, -7 MNI peak 21, -46, -7 MNI peak -54, -25, 38
« FNC was estimated for each su bject th rough a Pearson AD — Frontal <> Paralimbic (more negative) AD — Visual <> Frontal (more positive) Insomnia — Salience «> Visual (more positive) AD x Insomnia — Visual «+> Sensorimotor
CO rrelation Of the t|me courses from th ese |CNS 30 connections survived correction, all more negative in the 19 connections survived correction, all more positive in the AD j3 conrlmections survived corrgction, a.lll more positive in the 29 connef;’Fion§ survived c_;orrection; the effect of insomnia was
AD group than the non-AD group. group than the non-AD group. insomnia group than the non-insomnia group. more positive in AD than in non-AD.

* Asingle GLM tested the effect of AD, the effect of insomnia, and
the AD x insomnia interaction together, adjusting for age, sex,
race, mean framewise displacement, and imaging site.

« Results were corrected for multiple comparisons using the false

discovery rate (FDR). * |n AD, frontal-paralimbic FNC was more negative and visual-frontal more positive.  The interaction was strongest between visual and sensorimotor networks, so insomnia
Entorhinal cortex is affected early in AD, so weakened frontal-medial temporal coupling relates to connectivity differently depending on AD status rather than simply adding to it.
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* Prior AD work emphasizes default-mode disruption; the prominence of visual networks AD, salience in insomnia, sensorimotor in the interaction.
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* Insomnia was self-reported; objective sleep measures are needed.
* Unbalanced groups make imaging site and other covariates especially important.

« Longitudinal data could test whether these patterns precede diagnosis.
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