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Development dataset Test dataset

cu DAT Total Ccu DAT
N=478 N=446 N=196 N=113 N=83

Age, years 692108 683+ 116 70398 0087 679+11.3 679111 67.9¢11.7 0640 0.086
Female, N (%) 542(58.7) 282(59.0) 262(58.7) 1.000 115 (58.7) 71(623) 44(52.4) 0218 1.000
Education,

11.6£47 120£46 11248 0.004 121%5.1 121549 122454 0634 0.098
years.
APOE e4

357(39.7) 121(253) 236(529) <0.001 60(31.4) 28(246) 32(38.1) 0014 1.000

carriers, N (%)
MMSE 2861 281519 19156 <0001 22459 281+21 18953 <0.001 0338

The values are expressed as mean £ standard deviation or number (percentage).
CU, cognitively unimpaired; DAT, dementia of Alzheimer’s type; SD, standard deviation; APOE e4, apolipoprotein E e4; MMSE, Mini-Mental State Exam. tComparisons between development
and test dataset.
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Group Motor symptoms Pre-levodopa Post-levodopa t/IZ P-value
PD (n = 86) MDS-UPDRS 111 3450 £ 14.16 20.81 £ 1025 —8.057 <0.001%
Rigidity 657 £3.79 3.87+2.98 —7.766 <0.001*
Bradykinesia 17.00 % 8.00 10014581 ~7.790 <0.001%
Posture and gait 2.80+2.45 205+ 191 —5.467 <0.001*
Tremor 628 £ 445 3.16+3.09 ~7.191 <0.001*
PSP (n = 15) MDS-UPDRS IIT 44.60 & 16.43 33.80 £ 14.67 7358 <0.001*
Rigidity 8.13+498 7.00 £ 4.60 2828 0.013*
Bradykinesia 22.33+£928 1653 +8.07 7.360 <0.001*
Posture and gait 820365 633£3.64 —2.988 0.003*
Tremor 3.00+3.85 147 £ 2.00 —2214 0.027*
MSA (n = 10) MDS-UPDRS 111 47.40 £ 1031 3920 £ 8.54* 5.904 <0.001%
Rigidity 9.10 +2.96 6.80 & 3.99 3851 0.004*
Bradykinesia 25.00 £ 4.97 20.80 £ 3.71 4583 0.001%
Posture and gait 7.80+3.94 6.80 £ 3.46* 2535 0.032*
Tremor 210273 140 £2.32 —1.841 0.066

PD, Parkinson’s disease; PSP, progressive supranuclear palsy; MSA, multiple system atrophy; MDS-UPDRS I11, Part III of the Movement Disorder Society-sponsored Revision of the Unified
Parkinson’s Disease Rating Scale; *significant difference between pre-challenge and post-challenge level with P value < 0.05.
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Measurements HC (n = 159) PS (n = 200)

PD (n = 154) PSP (n = 30) MSA (n = 16)

Age (years) 61.73+£9.15 62.14£9.39 69.37 £591" 62.19 £8.49 18.293 <0.001
Gender (M/F) 88/71 92/62 18/12 6/10 3.234 0.357
Disease duration (months) - 40.21£29.26 48.80 £ 34.33 32.13£18.09 3.643 0.162
H-Y stage (I/I/III/IV/V) - 34/78/40/2/0 0/6/20/4/0 0/4/8/4/0 51.668 <0.001
LEDD (mg/day) - 233.77 & 264.89 384.33 4 272.10% 375.00 & 318.86 9.442 0.009
MDS-UPDRS IT - 10.37 £5.48 19.80 £ 7.01* 20.25 +£7.23* 57.898 <0.001
MDS-UPDRS IIT - 33.93+15.30 44.80 & 15.54* 41.88 £ 15.56 7.483 0.001
Rigidity - 6.73+3.82 7.40 £4.58 7.06 +4.27 0.617 0.734
Bradykinesia - 16.56 £ 8.09 22.40 £9.16* 21.63 £8.74 14.493 0.001
Posture and gait - 3.64+320 10.83 + 4.42% 8.94 & 4.54 66.269 <0.001
Tremor N 6.23+4.57 237 £3.34% 1.56 & 2.427 34.326 <0.001

HC, healthy controls; PS, people with parkinsonism; PD, Parkinson’s discase; PSP, progressive supranuclear palsy; MSA, multiple system atrophy; H-Y stage, Hochn and Yahr stage; LEDD,
levodopa equivalent daily dose; MDS-UPDRS I1, Part IT of the Movement Disorder Society-sponsored Revision of the Unified Parkinson's Discase Rating Scale; MDS-UPDRS 111, Part 11T of
the Movement Disorder Society-sponsored Revision of the Unified Parkinson’s Discase Rating Scale. Comparisons among groups were Bonferroni adjusted. “significant difference between PSP
and all the other groups with all P values < 0.0125 (P < 0.05/4 i.e., < 0.0125); *significant difference between PD and PSP with P values < 0.017 (P < 0.05/3 i.c., <0.017); "significant difference
between PD and MSA with P values <0.017 (P < 0.05/3 i.e., <0.017).
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17211

aMCl Ref.
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Variable Control

(n=14)
Demographics
Agey 67.6£89 | 683%87 0806 -
Male (%) 3(214) 14068 0341 -
Education level, y 116438 103549 0373 -
Body mass index, kg/m® 258+47 | 243535 0206 -

Cognitive tests

{CDR 0606 08£08 0437 -
Disease index 114209 10+L1 0091 -
s 105£26 109£23 0548 -
bDS. 74436 63£28 0290 -
VFT 136429 134830 0793 -
TMTA 5164340 S16:186 099 -
Baseline MMSE 284£13 27720 0249 0366

Baseline IMR data (pg/mL)

ttau 228433 255467 0.151  0.134
Ape 164109 172111 0.035 0026
p-taul8l 38+0.7 41108 0314 0328
AP 53.045.7 514445 0308 0293
a-synuclein (fg/ml) 150421353 | 12611054 0435 0453
Apoxt-tau 37561662 445041489 0101 | 0087
Apoxp-taulsl 6284129 | 7052189 0168 0169
ABolApi 0314004 | 0342004 0079 0069
APOE ed allele frequency 3(23) 60162 | 0619 -

Data are presented as means & standard deviations or as frequencies (%). *Adjusted for age
and education level. AP, amyloid-f; APOE, apolipoprotein E: bDS, backward digit span; DS,
forward digit span; HVLT, Hopkins Verbal Learning Test; IMR, ult
munomagnetic reduction; MMSE, Mini-Mental Status Examinati
phosphorylated at threonine 181; SCD, subjective cognitive decline; tCDR, total score of
Clinical Dementia Rating; TMTA, Trail Making Test Part A; t-tau, total tau; VFT, verbal
fluency test.
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Variable Control SCD P
Duration, year 12404 17407 0065 -
Follow-up MMSE 280+15 | 280£27 | 0969 0923

Follow-up IMR data (pg/mL)

ttau 21£30 | 237£37 0230 0268
Apo 165508 16909 0142 0177
p-taulsi 39+04 37607 | 0544 | 0559
AP 482576 | 491£66 | 0749 0707
synuclein (fg/mL) 8274392 | 1076£503 | 0170 0173
Apuxt-tau 3635£531 4029758 0142 0176
Apuxp-taulsl 639565 | 636%137 | 0947 0924
AulAP 0354007 | 0.35£005 | 0956 0970
Annual MMSE change ~03:14 03£17 0351 | 0432

Change in IMR data (pg/mL)

ttau 03£35 -26+85 | 0308 0355
A 0211 ~03:15 | 0394 0438
p-taulsl 02407 -04%13 | 0155 0214
Ay —44%1L1 | -18%77 | 0434 0457
asynuclein (fg/mL) -293:528  -305:1380 0978 0955
APoxttan 86+733 | -585:1864 0280 0319
Ao x p-taulsl 328143 -94:266 | 0167 0223
APol/Abi 0045009 | 001£006 | 0277 0306

Data are presented as means + standard deviations or frequency (%). *Adjusted for age and
education level. Af, amyloid-; IMR, ulra-sensitive immunomagnetic reduction; MMSE,
Mini-Mental Status Examination; p-tau181, tau phosphorylated at threonine 181; SCD,
subjective cognitive decline; t-tau, total tau,
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Variable Declined Maintained p

(n=8) (n=21)

Demographics
Agey 65,5480 69.6£8.3 0245 | -
Male 3(7.5) 6(286) 0675 | -
Education level, 11443 105450 0765 | -
Body mass index, kg/m?  24.044.1 240231 0998 | -

Cognitive tests

{CDR 0.6£04 09£0.8 0427 -
HVLT 213427 228438 0299 -
s 11626 11221 0605 -
bDS. 78433 62424 0187 -
VFT 136426 13333 0797 -
TMTA 4935175 497£152 | 0944 -
Baseline MMSE 278429 274418 0682 0739

Baseline IMR data (pg/mL)

ttau 21.9+48 268474 0.097 | 0.131
Ape 16411.1 17.5¢1.2 0029 0.048
p-taul8l 39407 42109 0511 0617
Ao 499449 Si6:44 | 035 0313
a-synuclein (fg/ml) 980£573 | 1448+1309 | 0342 0416
Apoxt-tau 363261035 475941679 | 0089 0120
Apoxp-taulsl 6165148 7364218 | 0293 0378
APalAB 0332005 0345004 | 0636 0804
ApoE 4 allele frequency | 1(12.5) 4(200) 1000 -

Data are presented as means & standard deviations or frequency (%). *Adjusted for age and
education level. A, amyloid-fj; APOE, apolipoprotein E; bDS, backward digit span; DS,
forward digit span; HVLT, Hopkins Verbal Learning Test; IMR, ult
munomagnetic reduction; MMSE, Mini-Mental Status Examinati
phosphorylated at threonine 181; SCD, subjective cognitive decline; tCDR, total score of
Clinical Dementia Rating; TMTA, Trail Making Test Part A; t-tau, total tau; VFT, verbal
fluency test.
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t-tau 69.6 (49.9-85.2)
Aba 75.0 (55.6-89.1)
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Abw 57.7(38.1-75.7)
a-synuclein 64.9 (45.0-81.6)
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APy p-taul8l 57.7 (38.1-75.7)
Aa/ APw 560 (36.4-74.2)

0.098

0042
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0523

0218

0071

0518

0.666

50.8(30.0-71.2)
67.5(46.0-84.7)
58.7(37.5-77.8)
67.5 (46.0-84.7)
54.8(33.8-74.6)
54.8(33.8-74.6)
62.7(41.3-81.0)

67.5(46.0-84.7)

0953

0.164

0527

0141

0732

0.707

0327

0174

75.4(54.2-90.2)
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619 (40.5-80.4)
75.4(54.2-90.2)
54.0(0.33-0.74)

56.3(35.2-75.9)

0.028

0222

0.905

0075
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AP, amyloid-; AUC, area under the ROC curve; Cl, confidence intervals IMR, ultra-sensitive immunomagnetic reduction; MMSE, Mini-Mental Status Examination; p-taul81, tau
phosphorylated at threonine 181; ROC, receiver operating characteristic; SCD, subjective cognitive decline; t-tau, total tau,
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Function

Attenuates microglial activation and reduces A accumulation
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Gene Function

glia genes in AP pathogenesis

SRA Regulation of microglia phagocytosis

CD36 Regulation of microglia phagocytosis

RAGE Regulation of microglia phagocytosis

APOE Regulation of microglia phagocytosis

CRI Modulate microglia phagocytosis of A

cp33 Modulate microglia phagocytosis of A

TREM2 Modulate A phagocytosis

ABCA7 Modulate microglia phagocytosis of A

Microglia genes in Neuroinflammation

NLRP3 Modulate microglia-mediated inflammatory response
BACEI Increasing inflammatory responses

S0Cs Regulate the balancing of inflammatory response
SHIPL Modulate microglia-mediated inflammatory response
CX3CRI Regulate tau phosphorylation

Microglia genes in tau pathology

CSFIR Modifying tau-mediated neurodegeneration

APOE Modifying tau-mediated neurodegeneration

TREM2 Regulating A plaque and tau aggregates

Expression

Increased in AD
Increased in AD
Increased in AD
Increased in AD
Increased in AD
Increased in AD
Decreased in AD

Increased in AD

Increased in AD
Increase in AD
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Decreased in AD

Decreased in AD
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Decreased in AD
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Function in inflammation
Increased in CSF of AD patients
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Clinical features Total (N = 256) Normal cognition Cognitive impairment p-value

(N=135) (N=121)

Level of TRPAL, 1 (%)

Low 128 (50.0) 78 (57.8) 50 (41.3) 0.0086
High 128 (50.0) 57 (42.2) 71(58.7)
TRPAL, pg/mL, mean +SD 48284880 47262827 4941925 00626
Gender, female, n (%) 164 (64.1) 89 (65.9) 75 (62.0) 05116
Age, year, median (Q1, Q3) 74(71,80) 73(71,78) 76(71,82) 0.0553
Education, year, median (Q1, Q3) 12(9,13) 12(10,15) 119,12) 0.0002
MMSE, score, median (Q1, Q3) 28(26,29) 29 (28, 30) 27(25,28) <0.0001
SSST-12, score, median (Q1, Q3) 8(6,9) 8(7,9) 7(5,9) <0.0001
Correct identification of peppermint, 1 (%) 210(82.0) 115 (85.2) 95(78.5) 0.2083
MMSE, mini-mental state examination; Q1 lower quartile; Q3, upper quartile; SSST-12, Sniffn Sticks Screening Test 12; SD, standard deviation; TRPAL transient receptor potential cation

channel subfamily A member 1.
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OR (95%Cl)
Serum TRPAL 1.003(1.000, 1.006)

Level of TRPAL

Low 1
High 1.943(1.181,3.196)
SSST-12 0.754(0.671,0.847)
Olfactory dysfunction

No 1

Yes 3537(1.853, 6.751)
Peppermint

Wrong 1

Right 0.661(0.346,1.263)

OR (95%Cl.

1.003(1.000, 1.006)

1
1.889(1.125,3.172)

0.776(0.685, 0.878)

3.116(1.592, 6.101)

0.858(0.428, 1.719)

“The OR (95%CI) was calculated by logistic regression after adjusted for gender, age, and

years of education.

95%CI, 95% confidence intervals OR, odds ratio; SSST-12, Sniffn Sticks Screening Test 12;
TRPAL transient receptor potential cation channel subfamily A member 1
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