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Preprocessing quality control

A thorough quality control (QC) was performed to retain scans with good normalization to the standard MNI
space, which involved discarding sMRI and fMRI images that exhibited low correlation with individual and/or
group-level masks. In this spatial correlation process, we first calculated subject-level masks using the subject
MRI scans (only the first volume in case of fMRI) by setting the brain voxels to 1 if the values of these voxels
were greater than 80% of the average value across whole-brain voxels, and 0 otherwise. Next, after computing
the subject-level masks, we calculated a group mask by setting the voxels to 1 for which at least 70% of the
subject-level masks had a value of 1. Lastly, we examined the spatial correlations of the subject and group
level masks and retained subjects that showed a correlation value greater than 0.85. Additionally, for fMRI,
scans with larger head motion parameters (> 3° rotations and > 3 mm translations) were discarded.
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Results

Table 1: In this Table are reported the correspondences acronym - full name of the sMRI brain regions under
analysis.

Acronym Full name Acronym Full name

Ins Insular Cortex OFG Occipital Fusiform Gyrus
TP Temporal Pole COpC Central Opercular Cortex
ScC Subcallosal Cortex POpC Parietal Operculum Cortex
CGp Cingulate Gyrus, posterior division Thl Thalamus

PcC Precuneous Cortex Cau Caudate

FOC Frontal Orbital Cortex Put Putamen

PhGa Parahippocampal Gyrus, anterior division Pall Pallidum

PaGp Parahippocampal Gyrus, posterior division Hipp Hippocampus

LG Lingual Gyrus Amy Amygdala

TFCp Temporal Fusiform Cortex, posterior division Acc Accumbens

TOF Temporal Occipital Fusiform Cortex

Table 2: In this Table are reported the 53 ICs present in the sSFNC matrices with corresponding brain region
name, network at which it belongs to, and spatial location in the brain along X, Y, and Z axis. SC=Sub-cortical;
AU=Auditory; SM=sensorimotor; VI=visual; CC=cognitive-control; DM=default-mode; and CB=cerebellar.
In dtalic are highlighted the brain regions present in the fMRI connectograms of Results section.

IC ID Brain region Network X Y Z IC ID Brain region Network X Y Z
1 Caudate SC 6.5 10.5 5.5 26 Inferior parietal lobule CC 45.5 -61.5 43.5
2 Subthalamus/hypothalamys SC -25  -13.5  -1.5 27 Insula CC -30.5 225 -35
3 Putamen SC -26.5 1.5 -0.5 28 Superior medial frontal gyrus CcC -0.5  50.5 29.5
4 Caudate SC 21.5 105  -3.5 29 Inferior frontal gyrus CC -48.5 345 -05
5 Thalamus SC -12.5 -185 11.5 30 Right inferior frontal gyrus CC 53.5 225 135
[§ Superior temporal gyrus AU 62.5 -225 75 31 Middle frontal gyrus CC -41.5  19.5  26.5
7 Middle temporal gyrus AU -42.5  -6.5 10.5 32 Inferior parietal lobule CC -563.5 -49.5 435
8 Postcentral gyrus SM 56.5 -4.5 285 33 Left inferior parietal lobule CcC 44.5  -34.5  46.5
9 Left postcentral gyrus SM -38.5 -22.5  56.5 34 Supplementary motor area CC -6.5 13,5 64.5
10 Paracentral lobule SM 0.5 -225 65.5 35 Superior frontal gyrus CC =245  26.5  49.5
11 Right postcentral gyrus SM 385 -19.5 55.5 36 Middle frontal gyrus CC 30.5 415 285
12 Superior parietal lobule SM -18.5 -43.5 65.5 37 Hippocampus CcC 235 95 -16.5
13 Paracentral lobule SM -185  -9.5  56.5 38 Left inferior parietal lobule CC 45.5 -61.5 43.5
14 Precentral gyrus SM -42.,5  -7.5  46.5 39 Middle cingulate cortex CcC -15.5  20.5 375
15 Superior parietal lobule SM 20.5 -63.5 58.5 40 Inferior frontal gyrus CC 39.5 445  -0.5
16 Postcentral gyrus SM -47.5 -27.5 435 41 Middle frontal gyrus CC -26.5 47,5 5.5
17 Calcarine gyrus VI -12.5  -66.5 8.5 42 Hippocampus CC -245 -36.5 1.5
18 Middle occipital gyrus VI -23.5 -93.5 -0.5 43 Precuneus DM -85 -66.5 35.5
19 Middle temporal gyrus VI 48.5 -60.5 10.5 44 Precuneus DM -12.5  -54.5 145
20 Cuneus VI 15,5 -91.5 225 45 Anterior cingulate cortex DM -25 355 25
21 Right middle occipital gyrus VI 385 -735 6.5 46 Posterior cingulate cortex DM -5.5  -285  26.5
22 Fusiform gyrus VI 29.5 -42.5 -125 47 Anterior cingulate cortex DM 9.5 46.5 -10.5
23 Inferior occipital gyrus VI -36.5 -76.5 -4,5 48 Precuneus DM -0.5  -485 495
24 Lingual gyrus VI -85 815 45 49 Posterior cingulate cortex DM -2.5 545 315
25 Middle temporal gyrus VI -44.5 -57.5 -7.5 50 Cerebellum CB -30.5 -54.5  -42.5

51 Cerebellum CB -32.5 -79.5 -37.5
52 Cerebellum CB 20.5 -48.5 -40.5
53 Cerebellum CB 30.5 -63.5 -40.5




Table 3: Most significant biological processes for AD patients obtained from the analysis of the most relevant
SNPs with positive IG attributions. In this Table are shown the biological processes, their raw p-value, and the

overlap genes.

* indicates statistically significant biological processes after Bonferroni correction.

Biological processes GO term p-value Overlap genes
Intracellular transport* GO:0046907 0.000044 BLOC1S3; KLC3; TOMM40; PICALM; MME; NUP88; TMEM106B;
aceiuiar transpo : (Dhons = 0.0225) NSF; NUP43; BINI; RAB12; APOE; SORL1; CLU
Regulation of protein-containing complex assembly* GO:0043254 0-000080 . PTK2B; MARK4; FNIP2; PLCG2; BINL; APOE; SORLL; TREM2;
(Pbons = 0.0413) CLU
0.000086 BLOC1S3; KLC3; TOMM40; PICALM; MME; NUP88; TMEM106B;
. T N Py, H H ; 3 H ;
Establishment of localization in cell GO0051649 1 0.0446) NSF: NUP43; BINI; RAB12; APOE; SORLL; NECTIN2: CLU
0.000091 BLOC1S3; KLC3; PICALM; PTK2B; ALDH1A2; TNXB; TMEM106B;
Cell development* GO0:0048468 ( o 0.0470) FCER1G; OOSP2; PLCG2; IGSF23; BIN1; ERCC2; RELB; APOE;
Poonf = 0 ETV1; NECTIN2; TREM2; CLU
. B } BLOC1S3; KLC3; PICALM; PTK2B; TNXB; TMEM106B; MARK4;
Cell projection organization GO:0030030  0.000253 CDHI3: APOE; ETV1; MTSS2; NECTIN2; TREM2
BLOC1S3; KLC3; PICALM; PTK2B; TNXB; TMEM106B; MARK4;
- . . . - H ; 3 : ; ; 3
Plasma membrane bounded cell projection organization ~GO0:0120036  0.000253 CDHI3: APOFE; ETV1; MTSS2; NECTIN2; TREM2
o TOMM40; PICALM; RABEP1; NSF; APOA2; BIN1; CR1; RAB12;
Membrane organization GO0:0061024  0.000253 APOE; MTSS2; NECTIN2; TREM2; CLU
Developmental maturation GO:0021700  0.000417 BLOC1S3; PICALM; PTK2B; ALDH1A2; SLC24A4; OOSP2; ERCC2
Positive regulation of endocytosis GO0:0045807  0.000417 FCER1G; PLCG2; APOA2; BIN1; APOE; TREM2; CLU
) ) ) . ! PICALM; NSF; FCER1G; PLCG2; APOA2; BINT; RAB12; CDH13;
Regulation of vesicle-mediated transport GO:0060627  0.000427 APOE; SORL1; TREM2; CLU
Endomembrane system organization G0:0010256  0.000500 EESCISS; NSF; USP8; BINL; CR1; USPGNL; MTSS2; NECTINZ;
Lo - ! BLOC1S3; TOMM40; RABEP1; MME; NUP88; NSF; NUP43; CRI;
Nitrogen compound transport GO:0071705  0.000741 RAB12; APOE; SORL1; CLU
Organelle localization GO:0051640  0.000771 BLOC1S3; PICALM; NUP88; TMEM106B; CLU; BIN1; RAB12;
NECTIN2
BLOC1S3; KLC3; TOMM40; PICALM; RABEPL; MME; NUP&S;
PTK2B; ALDHIA?2; PHB1; TNXB; TMEM106B; NSF; MARK4;
Cellular component organization or biogenesis GO:0071840  0.000792 KCTD1; CCDC6; CLU; MINDY?2; LTBP4; APOA2; USP8; BIN1;
CR1; EROC2; USP6NL; RAB12; GEMINT; CDH13; APOE; ETV1;
MTSS2; NECTIN2; TREM2; CLU
BLOC1S3; KLC3; TOMM40; PICALM; RABEP1; MME; NUPSS;
Localization GO0051179 0.000950 TMEM106B; NSF; FCER1G; SLC24A4; CLU; PLCG2; LTBP4;

APOA2; NUP43; BIN1; CR1; USP6NL; RAB12; NBEAL1; CDH13;
APOE; SORL1; NECTIN2; TREM2; CLU

Table 4: Most significant biological processes for MClc patients obtained from the analysis of the most relevant
SNPs with positive IG attributions. In this Table are shown the biological processes, their raw p-value, and the

overlap genes.

Biological processes GO term p-value Overlap genes
Positive regulation of amide metabolic process GO0:0034250 0.00109 PICALM; RPS27L; PTK2B; APOE; CLU
Protein-lipid complex assembly GO:0065005 0.00109 APOCI1; ABCAT7; APOA2; BIN1; APOE
Regulation of amide metabolic process GO0:0034248  0.00128 giCUALM; RPS27L; PTK2B; ABCAT; BIN1; APOE; CELF1;
Positive regulation of endocytosis GO:0045807 0.00147 FCER1G; ABCAT; PLCG2; APOA2; BIN1; APOE; CLU
Plasma lipoprotein particle assembly GO:0034377 0.00436 APOC1; ABCAT; APOA2; APOE
Regulation of endocytosis GO:0030100  0.00453 1;113(1(;%:1\&%1) OC1; FCER1G; ABCAT; PLCG2; APOAZ; BINI;
Sterol transport GO0:0015918  0.00519 APOC1; ABCAT; APOA2; APOE; CLU
Organic hydroxy compound transport GO:0015850 0.00519 APOC1; ABCAT; APOA2; APOE; CLU
Cholesterol transport GO0:0030301 0.00519 APOC1; ABCAT; APOA2; APOE; CLU
Protein-lipid complex organization GO:0071825 0.00519 APOCI1; ABCAT; APOA2; BIN1; APOE
Regulation of lipid metabolic process GO0:0019216 0.00841 LACTB; APOCI1; ABCAT; PLCG2; APOA2; EPHX2; APOE
Negative regulation of amide metabolic process GO0:0034249 0.01440 ABCAT; BIN1; APOE; CELF1; CLU
Negative regulation of amyloid precursor protein catabolic process G0:1902992 0.01440 PICALM; ABCAT; BIN1; APOE; CLU
Monoatomic cation homeostasis GO:0055080 0.01440 PICALM; TMEM106B; SLC24A4; TSPOAP1; APOE
Intracellular monoatomic cation homeostasis GO:0030003 0.01440 PICALM; TMEM106B; SLC24A4; TSPOAP1; APOE







