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Variables Mean + SD 7 P

UPDRSII GDS MOCA UPDRSII GDS MOCA UPDRSII GDS
LEDD2
<500 mg 7454543 249270 26534325 13.972 8823 4449 <0.001 <0.001 0012
500-1,000 mg 8734683 3.00+3.05 26374352
>1,000 mg 1103£7.38 383359 25.30 + 4.40

GDS, Geriatric Depression Scale score; MOCA, Montreal Cogaitive Assessment Scale score; UPDRS II, Unified Parkinson's Disease Rating Scale Part 1 score; LEDD2 second year follow-up
Levodopa Equivalent Daily Dose.
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Variables 1

GDS1 1

GDS2 0.642%% 1

GDS3 0.609%* 0.704%% 1

MOCAL —0.124%¢ —0.141%% ~0.185%* 1

MocA2 ~0.188** ~0.205%* ~0.251%* 0.627%% 1

MOCA3 ~0.180%* ~0.234%% ~0.283%* 0.609%% 0.790%* 1

UPDRSITI 0.328%% 0.297%% 0.298%* —0.1425% ~0.194%% ~0.222%% 1

UPDRSIT2 0.299%% 0365+ 03495 —0.183% ~0.254%% ~0310%* 0.682+% 1

UPDRSIT3 0.258%% 0318+ 0367 ~0.198%% ~0.283++ ~0.338%* 0.637%% 0772%% 1
Mean 253 270 275 2659 2626 2637 633 7.68 813
D 272 301 291 280 332 346 462 544 612

GDS, the Geriatric Depression Scale score; MOCA, Montreal Cognitive Assessment Scale score; UPDRS I, Unified Parkinsons Disease Rating Scale Part I score.
“p<001.
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\ELELIES Mean + SD P

UPDRSII (Max GDS (Max MOCA (Max UPDRSII  GDS MOCA UPDRSII GDS MOCA
score: 30) score: 14)  score: 30)

Gender

Female 6264456 2714288 2679289 ~0384 1598 1607 0701 38 0.108
Male 6384467 2414261 2648275

Education (years)

<13 6164451 2944286 2580352 0517 3275 8115 059 0038 <0001
13-23 6344463 2464270 2676+ 2.61

523 7384568 150+ 167 2719194

Race

White 6334466 2454267 2669275 0.049 5273 5923 0.986 0.001 <0.001
Black 6714476 4714421 25712315

Asian 6294393 2794242 26142301

Other 614407 3724280 24594345

Family history

Ist degree family 676+ 4.98 2754274 25742343 1396 0927 12,978 0248 039 <0.001
No-1st degree family 5914407 2414256 27054232

No family 6264459 2478272 2681258

Age (years)

<56 610478 2804295 27314280 4482 2717 2531 0012 0.067 <0.001
56-65 577£424 2244275 27.06+222

>65 6824472 2564254 25894299

Duration of disease (years)

s 6144440 2433264 2670+ 2,65 12137 9.896 8545 <0.001 <0001 <0001
5-10 9214662 405 +3.41 25164423
>10 4004283 100+ 1.41 2659+ 281

GDS, Geriatric Depression Scale score; MOCA, Montreal Cognitive Assessment Scale score; UPDRS 11, Unified Parkinson's Disease Rating Scale Part I score.
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Variables Mean + SD F P

UPPRSII GDS MOCA UPDRSII GDS MOCA UPDRSII GDS MOCA
LEDD1
<500 mg 716+ 482 238+274 2651288 15.210 17.386 9233 <0.001 <0.001 <0.001
500-1,000 mg 928+7.03 3734358 25324443
>1,000 mg 10.20 £637 3954372 2564+ 4.44

GDS, Geriatric Depression Scale score; MOCA, Montreal Cogitive Assessment Scale score; UPDRS II, Unified Parkinson's Disease Rating Scale Part I score; LEDDI, first year follow-up
Levodopa Equivalent Daily Dose.
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Peak
Seed MNI T

Contrast/Seed regions Connected regions coordinates

region number value

X|Y|Z

HADD < HIV control

2 R precentral gyrus R cuneus 15 | -87 | 39 5.1858 33°

L middle occipital gyrus -33 | -87 15 4.1676 25
L middle frontal gyrus -27 | 51 15 4.7906 23
I;ni;:]e:iro;;iadetal, but supramarginal and 33 | 30 | a5 | azsy "
3 Zon‘:te;iagly:l:ital part of the superior i.n::learirogr;adelal, but supramarginal and 36 | 54 | 51 44441 1
10 R insula R calcarine fissure and surrounding cortex 21 | -63 6 4.6126 27
R lingual gyrus 24 54 0 3.9103 12
R postcentral gyrus 54 | 21 57 3.6817 10
14 R posterior cingulate gyrus L inferior temporal gyrus -48 | 51 -21 4.2577 12

Coordinates (X, Y, Z) refer to the peak MNI coordinates of brain regions with peak intensity. *Corrected for multiple comparisons (GRE correction, voxel-level P < 0.001, cluster-level P < 0.05,
two-tailed); *Corrected for multiple comparisons (AlphaSim correction, voxel-level P < 0.001, cluster-level P < 0.05). GRE, gaussian random field; HADD, HIV-associated depressive disorders;
HIV control, HIV-infected individuals without neuropsychiatric disorders; FC, functional connectivity; MNI, Montreal Neurological Institute; L, left; R, right.
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Demographic and cl

HADD group (N = 33)

Age (years) 33.00 (26.50 - 40.00) 33.00 (29.00 - 38.00) Z =-0.166 0.868"
Height (m) 1.74 £ 0.05 175 £ 0.06 t=-0913 0.364"
Weight (kg) 68.24 + 10.27 69.32 £9.47 t=-0.483 0.630°
BMI (kg/m?) 22.15 (2037 - 24.05) 22.10 (20.68 - 23.89) Z=-0.093 0.926°
Education (years) 16.00 (14.50 - 16.50) 16.00 (15.00 - 16.00) Z=-0.010 0.992°
Period of diagnosed HIV infection

CD#4 at diagnosis (cells/pL) 353.32 + 151.96 329.55 + 208.75 t =0.589 0557°
CD8 at diagnosis (cells/uL) 962.93 (844.50 - 1305.00) 936.00 (741.00 - 1183.00) Z=-1173 0.241°
CD4/CD8 ratio at diagnosis 0.33 (0.26 - 0.47) 0.38 (0.15 - 0.45) Z =-0.259 0.796"
VL at diagnosis (logl0 copies/mL) 4.03 (3.80 - 4.90) 4.07 (3.56 - 4.72) Z=-0.963 0.336"
Period of initial ART start

CD#4 at initiation of ART (cells/uL) 381.82 + 177.36 326.8 + 208.07 t=1.236 0.220°
CD8 at initiation of ART (cells/uL) 1114.95 (745.00 - 1329.09) 936 (749.00 - 1209.82) Z =-1.300 0.194*
CD4/CD8 ratio at initiation of ART 0.33 (0.25 - 0.51) 0.37 (0.15 - 0.45) Z =-0.562 0.574"
VL at initiation of ART (log10 copies/mL) 393 (3.77 - 4.71) 4.08 (3.56 - 4.82) Z=-0.112 0.910°
:::"dr:cg;?::n?l initiation (INSTI/Non-INSTI - 627 10037 12 ~ 0116 0733°
Period of clinical and MRI assessment

Current CD4 (cells/uL) 589.00 (450.00 - 808.32) 559.00 (385.00 - 750.00) Z=-0.821 0.412°
Current CD8 (cells/pL) 1003.47 (573.00 - 1250.00) 854.00 (645.00 - 1028.00) Z =-0.582 0.561"
Current CD4/CDS8 ratio 0.68 (0.41 - 0.90) 0.72 (0.43 - 0.90) Z=-0.171 0.864°
Current virus not detectable (yes/no) 33/0 4710 NA NA
Current ART regimen (INSTI/Non-INSTI - based regimen) 20/13 34/13 r=1217 0.270°
Duration between diagnosis and initiation of ART (months) 0.60 (0.35 - 5.15) 0.50 (0.40 - 2.30) Z=-0.383 0.702*
Duration of ART (months) 61.90 (20.20 - 97.25) 63.80 (43.10 - 88.00) Z=-0.186 0.853"
Duration of HIV diagnosis (months) 78.50 (26.40 - 103.80) 70.80 (44.50 - 92.70) Z=-0.034 0.973"
SAS 41.00 (33.00 - 44.00) 31.00 (24.00 - 34.00) Z = -4.566 <0.001*
SDS 42.00 (34.50 - 49.50) 30.00 (26.00 - 36.00) Z=-4192 <0.001"
PSQI 7.00 (4.00 - 10.00) 4.00 (3.00 - 7.00) Z=-2913 0.004*
CTQ 61.00 (52.00 - 64.00) 57.00 (52.00 - 61.00) Z=-1.645 0.100*
SCL-90 166.00 (132.50 - 215.50) 110.00 (99.00 - 133.00) Z = -4.507 <0.001°
AUQ 9.00 (8.00 - 18.00) 11.00 (8.00 - 14.00) Z=-0.610 0.542°
VAS 2.00 (1.00 - 4.00) 2.00 (1.00 - 4.00) Z=-0.639 0.523°
MoCA 27.00 (25.50 - 28.00) 27.00 (25.00 - 28.00) Z=-0.39 0.692"

The continuous data were expressed as mean + standard deviation or median interquartile range and the categorical data were expressed as numbers. Two-sample t-tests were used for continuous
data with a normal distribution, while Mann-Whitney U-tests were used for continuous data that did not obey a normal distribution. Chi-square and Fisher’s exact tests were used to compare
categorical variables. aMann-Whitney U-test; btwo-sample t-test; cchi-square test. HADD, HIV-associated depressive disorders; HIV control, HIV-infected individuals without neuropsychiatric
disorders; NA, not available; BMI, body mass index; CD4, CD4+ T cell count; CD8, CD8+ T cell count; VL, viral load; ART, antiretroviral therapy; INSTI, integrase strand transfer inhibitor; MRI,
magnetic resonance imaging; SAS, self-rating anxiety scale; SDS, self-rating depression scale; SCL-90, symptom checklist 90; PSQL, Pittsburgh sleep quality index; CTQ, childhood trauma
questionnaire; AUQ, alcohol urge questionnaire; VAS, visual analogue scale for alcohol craving; MoCA, Montreal cognitive assessment.
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Chr: BETA P-value

Genomiclocus TopSNP Pcpassoc PP4 NearestGene

position Trait HEM  Trait = HEM

Depression and HEM

126 151557339 18:35129076 A c 0.029 0.024 4.37E-09 2.98E-07 1.14E-11 0.884580042 = CELF4

95 1510838738 | 11:47663049 A G -0.021 | 0025 | 299E-06  169E-09  176E-14 0.82780693 | MTCH2
17 1555933406 | 2:2297348 C G 0021 002 107E-05  235E-06  6.31E-09 0.820422933 | MYTIL
BD and HEM

137 1513044225 | 20:60865815 A G 0055 | -002  850E-09  834E-07  6.08E-12 0.960301673 | OSBPL2
132 1562109878 | 19:13105333 C G -0.046  -0.018 | 239E-06  947E-06  9.43E-09 0.90269178 | NFIX
36 152007403 4106131210  C T 0039 | 0028 | 453E-05  LI10E-11  657E-15 0.84862958 | TET2
55 15144767533 | 643186138  C T | -0.062 | 0032 | 467E-05  3.52E-07  3.70E-10 0.840720864 | CUL9
49 512153515 5:164631794 C T 0055 | 0037 | 699E-05  7.33E-10  126E-12 0.817408791 | CTB-181F24.1
82 1555646585 | 8:144999621 C T 0058 | 0027  695E-09  5.10E-11  1.58E-16 0.781187052 | PLEC
115 112908161 | 15:85207825 A G -0.065 & -0022 | 468E-10  640E-07  6.61E-12 0.711169399 | SECI1A
10 511684360 | 226942156  C T 0042 | 0025 | 3.09E-04  268E-07  3.27E-09 0.70348687 = KCNK3

Neuroticism and HEM

46 15827186 3:158047235 C 1 -0.023 | -0.033 1.31E-07 1.39E-05 2.48E-08 0.854796741 | RSRC1

77 157749650 6:152044872 A T 0.012 -0.026 = 4.27E-06 6.80E-09 4.76E-13 0.836922977 | ESR1

SCZ and HEM

116 15144767533 = 6:43186138 C L | -0.065 | 0.032 3.62E-06 [ 3.52E-07 8.91E-09 0.919688426 | CUL9

23 156715366 2:2327295 A G 0.054 0.018 2.49E-08 3.17E-05 3.10E-08 0.84936598 MYTIL

228 rs11638554 15:85148231 G jii} -0.065 | -0.02 7.58E-12 3.28E-06 5.10E-12 0.786392303 | ZSCAN2

122 1512207616 6:111608797 =~ A {L 0.055 0.029 1.45E-05 2.78E-07 2.93E-08 0.714630982 = RP5-1112D6.4

Al effect allele; A2, alternative allele; HEM, hemorrhoidal disease; BD, bipolar disorder; SCZ, schizophrenia; PP4, the posterior probabilities of these two features are correlated and share a single
causal variant; NearestGene, the nearest gene of the SNP based on ANNOVAR annotations.
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h2¢ait1 (SE) Intercept (SE)

Depression 0.06 (0.0024) 0.28 (0.2347,0.3245) 204E-34 0016 (0.0064)
BD 0.071 (0.0027) 0.142 (0.0988,0.1854) 1.42E-10 0.004 (0.0062)
LDSC HEM 0.029 (0.0012)
Neuroticism 0.102 (0.0035) 0.197 (0.1552,0.2384) 1.55E-20 0014 (0.0068)
scz 0359 (0.0115) 0.101 (0.0611,0.1403) 6.58E-07 0.008 (0.0066)
Depression 0.05(0.0018) 0.27 (0.2221,03173) 1.14E-28 0.009 (0.0007)
BD 0.059 (0.0020) 0.142 (0.1053,0.1779) 2.03E-14 0.005 (0.0007)
HDL ; HEM 0.025 (0.0009)
Neuroticism 0.074 (0.0023) 0.194 (0.1566,0.2320) 4.84E-24 0.008 (0.0008)
scz 0.301 (0.0087) 0.122 (0.0926,0.1510) 324E-16 0011 (0.0013)

h2, heritability; rg, genetic correlation; SE, standard error; HEM, hemorrhoidal disease; BD, bipolar disorder; SCZ, schizophrenia.
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Variables N (%)

Gender
Female 341(38.2%)
Male 551 (61.8%)

Education (years)

<13 160 (17.9%)
13-23 716 (80.3%)
523 16 (1.8%)
Race

White 835 (93.6%)
Black 14(1.6%)
Asian 14(1.6%)
Other 29(3.3%)

Family history

15t degree family 205 (23.0%)
No-lst degree family 111 (12.4%)
No family 576 (64.6%)
Age (years)

<56 229(25.7%)
56-65 259 (29.0%)
>65 404 (45.3%)

Duration of disease (years)

< 826 (92.6%)
5-10 64(7.2%)
>10 2(02%)
LEDD1 (mg)

<500 692 (77.6%)
500-1,000 156 (17.5%)
>1,000 44 (4.9%)
LEDD2 (mg)

<500 563 (63.1%)
500-1,000 249 (27.9%)

>1,000 80 (9.0%)
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Baseline data and study variables of
Parkinson's disease patients who were
enrolled from 2010 to 2022 were included
from thePPMI database.

Data up to 2024,with two-year follow-up
per person (with follow-up at one year
intervals) for a total of 1295 individuals.

>

Data with missing basic
demographic information were
deleted, including 8 individuals

Cases with no basline and two-year
follow-up were removed, including
27 individuals

The resilts in1260 individuals

The results in 892 individuals

Cases with only basline or one-year
follow-up were removed, including
368 individuals
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