Table S1: Function ARegion Structure Gene

Chromosome Gene Type

SNPBP Location

Region Structures  Overlap genes Ann:statm Potential mechanism
Limbic Region =~ Amygdala NDUFAF3 MCI assembly of mitochondrial complex
NOXRED1 - NADP-dependent oxidoreductase
AHSA1 AD/MCI cell growth, apoptosis and migration
cell adhesion, cell migration and tissue architecture, cargo transport and
MYL6B - .
endocytosis
Hippocampus VAPA AD/MCI vesicular neurotransmission, membrane f.u.sion, protein complex assembly
and cell motility
ME3 MCI cell growth and cellular senescence
AGK AD/MCI function in the mitochondria
FAM162B - apoptosis
EPHA4 AD/MCI synaptic plasticity
Basal g.angha Accumbens.are PTHIR AD/MCI regulate blood calcium homeostasis
Region a
IPO7 AD autonomous nuclear transport receptor or as an adapter-like protein
Caudate GTPBP8 AD mitochondrial translation and mitochondrial bioenergetics
RELCH - intracellular cholesterol distribution
IRX3 - neural development
CLCNKB MCI cell volume, membrane potenti'al stf’ibilization, signal transduction and
transepithelial transport
IL23A AD/MCI immune inflammatory
RELL1 - inflammatory response
TMEMS50A - unknown
SETD4 - methyltransferase activity
ULBP3 AD peptide antigen binding and natural killer cell lectin-like receptor binding
TMEM253 - unknown
Putamen ERCC4 AD/MCI DNA repair
HPS3 - biogenesis Of Lysosomal Organelles
SLC26A10 - unknown
Cerebéllum Cerebellum.Co SLC6A16 - neurotransmitter transporter
Region rtex
SLC10A5 - solute carrier
ACAT2 AD/MCI lipid metabolism
ZFYVE9 MCI neuronal migration
ENSG00000272
542 ) unknown
ERBB2 AD/MCI neuritic plaques
LINCO00958 - unknown
FCGRT - mediates the asymmetric transcytosis of IgG across the blood-brain barrier
TRPM4 - calcium-activated nonselective ion channel

Table S2: Genomic locations of cis-eQTL SNPs,

Chromoso

Region Structure Gene me Gene Type SNP BP Location
LimbicRegion =~ Amygdala NDUFAF3 chr3 protein_coding rs7100 49053219 3downstream,3utr
NOXRED1 chr14 protein_coding rs14126078 77890314 Supstream
NOXRED1 chrl4 protein_coding rs11846861 77889546 intronic,5upstream
AHSA1 chrl4 protein_coding rs11845345 77923783 5utr,intronic,non-coding intronic
MYL6B chr12 antisense rs3809134 56546011 non-coding intronic
Hipposcampu VAPA chr18 protein_coding 154798889 9913930 3downstream
ME3 chrll protein_coding 1670736 86383679 Supstream
AGK chr7 antisense 157790742 14125068 non-coding intronic
AGK chr7 antisense 157795885 14125104 Supstream,non-coding
FAM162B chr6 protein_coding 159387433 11707745 intronic
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Table S3: Annotations from HaploReg and RegulomeDB database,

pos . Promoter Enhancer . . RegulomeD
h: DNA: P Motifs ch
chr (hg38) variant histone marks  histone marks NAse Proteins bound otifs changed B Rank
Limbic Region Amygdala 3 4901578 rs7100 SKIN, BRST SKHI\\]T'SKI Irf,SP1,SREBP 4
14 7742397 rs141260 CACD,IsI2,Pax4 ”
1 780
7742320 rs118468
14 3 61 5
14 774(5)744 r51ii453 24 tissues 46 tissues 9 bound proteins AP-1 4
12 561?22 rs38£913 24 tissues 52 tissues 5 altered motifs 4
Hlppsscamp 18 9913933 rs479888 24 tissues 53 tissues 17 bound proteins BDP1,HEY1,Pax-5 4
11 8667263 rs670736 22 tissues 7 tissues 26 tissues 4 altered motifs 4
7 141855508 rs7729 074 24 tissues 30 tissues PU.1 4
7 141454512 rs7759 o88 24 tissues 41 tissues 24 bound proteins AP-2,Rad21,YY1 4
1167562 rs938743
6 87 3 Nr2e3 5
1167651 . . .
6 02 rs641338 21 tissues BLD, GI, SPLN 6 tissues SUZ12 7 altered motifs 2c
2215741 rs149636 . . .
2 91 195 22 tissues 4 tissues 41 tissues 4
Basal g.angha Accumbens 3 4687788 rs216844 11 tissues 5 altered motifs 4
Region area 9 2
3 4689280 rs144645 19 tissues 12 tissues 9 tissues 4
0 644
759558
11 9384582 s 53 24 tissues HRT 53 tissues 42 bound proteins 11 altered motifs 2a
rs123633 ESDR, BLD, .
11 9388254 08 SKIN 6 altered motifs 4
1129912 rs114429
Caudate 3 86 s 530 24 tissues 52 tissues 30 bound proteins 6 altered motifs 2a
6218702 rs375209
18 0 s 1 24 tissues 53 tissues 17 bound proteins 8 altered motifs 2b
18 6213156 “9955 869 ESDR 5 tissues BLD ELF1,Mef2,Spz1 7
16 542§692 rsl4921 82 o1 22 tissues 9 tissues 38 tissues POL24Hf'HAE2F 9 altered motifs 2a
1 160§421 rs75797093 5 tissues 5 altered motifs 4
12 5633435 rs7%§:31248 24 tissues 53 tissues 12 bound proteins BCL,1k-2 4
4 376§640 rS38§ 230 24 tissues 53 tissues 12 bound proteins 22 altered motifs 2a
4 376§682 rs48§> 293 24 tissues 53 tissues 5 bound proteins 4 altered motifs 2b
1 253§233 r53069358 6 tissues PLZF 7
1 2532256 “30; 124 6 tissues E2F,Pou2f2 5
2536081 . ESDR,LN
1 158876 9 tissues G,BRN CEBPB 4
21 360?94 “28: 526 8tissues  BLD,BLD 5 altered motifs 7
21 360(7)900 rﬂgjﬁ Y7 Bip,ar 8 tissues STAT2 PLZF,ZBTB33 5
Putamen 6 150808687 rsl5§ 764 24 tissues 20 tissues 6 altered motifs 4
14 2110653 rs108728 20t AP2ALPHA,BAF 4
1 86 SSUES 155 BRG1




1391980 rs649848

16 9 6 23 tissues 5 tissues 52 tissues 16 bound proteins CEBPB,Nanog 2b
16 139§019 rS3123 604 24 tissues 53 tissues 20 bound proteins ~ Mxil,SREBP 3a
16 139?42 “17; 7 24 tissues 40 tissues POL2 4
1491296 rs130894
3 54 e 10 24 tissues 53 tissues 35 bound proteins 4 altered motifs 4
3 149816302 “763341 23 tissues SPLN 24 tissues CEBPB, Zfp105 2b
12 5758675 15107477 7 altered motifs 4
8 80
NE-
1p 0761013 15104379 10 tissues kappaB, Zfp161,Zn 4
9 54
143
Cereb§llum Corebellum 19 4932559 rs810265 BLD BLD,BLD 5
Region 8 8
8 8163664 r32925 500 5 altered motifs 1f
8 8169754 rs583792 AP-1,BDP1 Maf 4
8 75
8171391 rs753484
8 1 53 Mef2 5
6 159073604 rsZO? 518 4 tissues 18 tissues ESC,KID POL2 LUN-1,0Osr,Pitx2 3a
1 521§243 rs627011 24 tissues 20 tissues 4 bound proteins 14 altered motifs 4
EWSRI1-
13 1028834 rs188608 FLIT,HDAC2,Spde 6
78 7 ¢
1028892 rs951886
13 66 1 7
1028898 rs955490
13 70 3 Foxp3 7
17 3%2742 r52551 795 21 tissues 10 tissues 19 tissues 6 bound proteins 7 altered motifs 2a
17 3%2750 rs7582499 21 tissues 10 tissues 21 tissues 4 bound proteins LBP-1 4
EWSR1-
11 129§953 r5191 81 88 80 6 tissues ESDR, BLD 13 tissues 27 bound proteins FLI1,PRDM1, TFII- 4
I
1299335 rs475673 BRST, SKIN, .
11 1 6 BLD 4 altered motifs 6
19 4950712 15294686 ESC, IPSC, BLD 6 tissues IPSC,BLD, AhR,CHOP::CEBP 5
1 5 BLD alpha
4952490 rs113299 IPSC, PLCNT, .
19 6 0 SPLN Pbx3,Tgif1,ZBTB33 3a
19 4913829 r51162825 24 tissues BLD 23 tissues 5 bound proteins 9 altered motifs 4
19 4912208 rsll6(;839 10 tissues 5 tissues GATA2 21 altered motifs 3a
4916630 rs730488 . . ESDR KID,
19 4 55 5 tissues 9 tissues MUS HNF4,LXR,VDR 2b
Tota
1 56 32 (57.1%) 29 (51.8%) 25 (44.6%) 49 (87.5%)
Table S4: Annotations of promoters of cis-eQTL SNPs,
Region Structure Gene SNP BP CHR Pron;)tterSt PromgterEn Strand Gene_nam Gene_id Gene_type
LimbicRegion ~ Amygdala YO VNP 16141260780 77890314 chrl4 77887860 77890860 -  NOXREDI ENSGSSS 00165 Pmtez—c"dm
NOXRED | 11846861 77889546 chrl4 77887860 77890860 -  NOXREDI LTo000000165 protein_codin

555

g




ENSG00000100 protein_codin

AHSA1 1511845345 77923783 chrld 77922213 77925213 AHSA1 o1 h
MYL6B 13809134 56546011 chrl2 56544040 56547040 MYL6B ENSGSSSOM% pmteir;—“’dm
Hippocampus VAPA rsd798889 9913930 chrl8 9911999 9914999 VAPA ENscé)ggoowl pmteir;—c"dm
ME3  1s670736 86383679 chrll 86381678 86384678 ME3 ENSGS;)gOOlSl pmteir;—c"dm
AGK  rs7790742 141250685 chr7 141E+08 141252078 AGK ENSGS;)(())OOO% pmteir;—“’dm
AGK  rs7795885 141251044 chr7 1.41E+08 141252078 AGK ENSG;);JSOOO% pmteir;—mdm
FAI‘];H& rs641338 117086265 chr6  1.17E+08 117087882 FAM162B ENSGQSSOOISS’ pmteir;-“’di“
EPHA4 rs149636195222438911 chr2 2.22E+08 222439922 EPHA4 ENSGSSEOOIM pmteir;-“’dm
BasalGa;fhaRegi Accun;zer‘SAr PTHIR rs2168442 46919379 chr3 46917211 46920211 PTHIR ENSGSS?OOMO pmteir;—“’din
IPO7  1rs75955853 9406129 chrll 9404199 9407199 1PO7 ENSG;)??SOM% pmteir;—“’din
Caudate  GTPBPS rs114429530112710133 chr3 1.13E+08 112710831 GTPBPS ENSGSS;)OOM“% pmteir;—“’din
RELCH rs3752091 59854253 chrl8 59852488 59855488 RELCH ENSGZZEOMM pmteir;—“’din
IRX3 rs191251428 54320835 chrl6 54318699 54321699 IRX3 ENSGSSSOMW pmteir;—“’din
CLCNKB rs75909377 16370712 chrl 16368231 16371231 CLCNKB ENSG§8§00184 pmteir;—“’din
IL23A  1s79824801 56728137 chrl2 56725958 56728958 IL23A ENSGSZEOOHO pmten;—mdm
RELL1 rs4832933 37688443 chrd 37685998 37688998 RELL1 ENSG;)ggOOlSl pmtei;—mdm
SETD4 rs142847892 37451298 chr2l 37449687 37452687 SETD4 ENSGS?SOOBS pmtei;—mdm
Putamen  ULBP3 rs1537648 150389924 chré 1.5E+08 150391257 ULBP3 ENSGS?SOOM pmtei;—c"dm
ERCCA 1s6498486 14013666 chrl6 14012014 14015014 ERCC4 ENSGSSSOOUS pmtei;—c"dm
ERCC4 rs3136042 14014055 chrl6 14012014 14015014 ERCC4 ENSGSSSOOUS pmtei;—mdm
ERCC4 151799798 14014278 chrl6 14012014 14015014 ERCC4 ENSGSSSOOUS pmtei;—mdm
HPS3  rs13089410 148847441 chr3 1.49E+08 148848425 HPS3 ENSG;);)SOOMS pmtei;—c"dm
HPS3  rs7643410 148848073 chr3 149E+08 148848425 HPS3 ENSGSSSOOMS promir;—mdm
Cerebeu;‘mRegio Cerebellum SLC6A16 rs8102658 49828855 chrl9 49826472 49829472 SLC6A16 ENSGSSSOO%‘Q’ Promi’;—“’dm
ACAT2 152025187 160181435 chr6  1.6E+08 160184077 ACAT2 ENSGSSSOOHO Promi’;—c"dm
ZFYVE9 15627011 52608109 chrl 52605766 52608766 ZFYVE9 ENSGSSSOMW Promi’;—“’dm
ERBB2 rs2517955 37843681 chrl7 37842167 37845167 ERBB2 ENSG;J§200141 Promi’;—c"dm
ERBB2 1s75849983 37843762 chrl7 37842167 37845167 ERBB2 ENSG;J§200141 Promi’;—c"dm
FCGRT rs2946865 50010378 chrl9 50008073 50011073 FCGRT ENSGS;JSOOM Promi’;—“’dm
TRPM4 rs11882563 49661547 chrl9 49658998 49661998 TRPM4 ENSGSSSOOBO Promi’;—“’dm




Table S5: Annotations of super enhancers of cis-eQTL SNPs,

En En Co
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2124MARCC2, ESYT1,RPL41,PA2G4,SMA MY MYL6 X
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Figure S1. Bar plots of associations between 26 SNPs in basal ganglia region and 6 subcortical
structures. (A) 4 SNPs derived from previous step in accumbens area. (B) 13 SNPs derived from
previous step in caudate. (C) 7 SNPs derived from previous step in putamen. X-axial presents six
subcortical structures (amygdala, hippocampus, accumbens area, caudate, putamen and cerebellum
cortex) at baseline and 12-month’s follow-up. Y-axial presents the p-value (-log10) of association
based on QT-GWAS. Blue horizontal line represents -log10(0.05) while red horizontal line represents
-log10(5e-4).
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Figure S2. Bar plots of associations between 14 SNPs in cerebellum region and 6 subcortical structures.
X-axial presents six subcortical structures (amygdala, hippocampus, accumbens area, caudate,
putamen and cerebellum cortex) at baseline and 12-month’s follow-up. Y-axial presents the p-value
(-log10) of association based on QT-GWAS. Blue horizontal line represents -log10(0.05) while red

horizontal line represents -log10(5e-4).



