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Fig. S1. Erythrocytic αSyn-seeding activity in different groups measured by RT-QuIC. a. Comparison of end‑point ThT fluorescence of erythrocyte αSyn RT-QuIC between MSA-C, MSA-P and PD groups (one-way ANOVA). b. Comparison of the lag phase of erythrocyte αSyn RT-QuIC between MSA-C, MSA-P and PD groups (Krustal-Wallis test).




Figure 2
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Fig. S2 ROC analysis of RT-QuIC assays with plasma, erythrocytes and combination of plasma and erythrocytes. a. ROC curves for the combined analysis of end‑point ThT fluorescence of erythrocyte and plasma αSyn RT-QuIC to distinguish between control and MSA groups. b. ROC curves for the combined analysis of the lag phase of erythrocyte and plasma αSyn RT-QuIC to distinguish control from MSA groups.










SUPPLEMENTARY TABLES 
Supplementary STable 1. ROC analysis of αSyn seeding activity in erythrocytes, plasma, and their combination for diagnosing MSA.
	
	Erythrocyte
	Plasma
	Erythrocyte + Plasma

	
	ThT Fluorescence
	Lag Phase
	ThT Fluorescence
	Lag Phase
	ThT Fluorescence
	Lag Phase

	Sensitivity
	0.64
	0.73
	0.74
	0.55
	0.84
	0.83

	Specificity
	0.93
	0.93
	0.89
	0.93
	0.89
	0.93

	AUC（95%CI）
	0.81（0.74~0.89）
	0.85（0.78~0.92）
	0.89（0.82~0.95）
	0.74（0.64~0.84）
	0.93（0.89~0.98）
	0.92（0.86~0.97）

	Youden’s Index
	0.56
	0.65
	0.63
	0.48
	0.73
	0.75

	p
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001
	< 0.001


Youden’s Index = Sensitivity + Specificity – 1.

Supplementary STable 2. Correlation analysis of plasma αSyn-seeding activity with disease severity in MSA patients.
	
	ThT Fluorescence (%)
	Lag Phase (h)

	
	r
	95%CI
	p
	r
	95%CI
	p

	Age
	0.13
	-0.08~0.32
	0.202
	-0.18
	-0.37~0.02
	0.066

	Age at onset
	0.12
	-0.09~0.31
	0.245
	-0.16
	-0.35~0.04
	0.105

	Duration
	0.06
	-0.14~0.26
	0.554
	-0.13
	-0.32~0.07
	0.200

	H&Y stage
	0.06
	-0.14~0.26
	0.541
	-0.12
	-0.32~0.08
	0.225

	UMSARS-Ⅰ
	0.14
	-0.07~0.33
	0.172
	-0.28
	-0.46~ -0.08
	0.005

	UMSARS-Ⅱ
	0.15
	-0.05~0.34
	0.137
	-0.26
	-0.44~ -0.06
	0.008

	UMSARS-Ⅳ
	0.15
	-0.06~0.35
	0.147
	-0.24
	-0.42~ -0.03
	0.023

	SCOPA-AUT
	0.25
	0.05~0.43
	0.013
	-0.30
	-0.48~ -0.10
	0.003

	Wexner
	0.11
	-0.10~0.31
	0.276
	-0.12
	-0.32~0.08
	0.227

	HRS
	-0.10
	-0.30~0.11
	0.319
	0.06
	-0.15~0.27
	0.550

	RBDSQ
	0.01
	-0.19~0.22
	0.889
	-0.06
	-0.26~0.15
	0.563

	PHQ-9
	0.23
	0.02~0.42
	0.027
	-0.19
	-0.39~0.02
	0.064

	GAD-7
	0.21
	0.002~0.40
	0.042
	-0.18
	-0.37~0.03
	0.083

	MMSE
	-0.16
	-0.36~0.06
	0.152
	0.16
	-0.06~0.37
	0.138


Spearman's rank correlation was used to assess correlations between plasma αSyn-seeding activity and clinical characteristics in MSA.
αSyn, α-synuclein; GAD-7, Generalized Anxiety Disorder-7; H&Y stage, Hoehn and Yahr stage; HRS, Hyposmia rating scale; MMSE, Mini-mental State Examination; MSA, Multiple system atrophy; PHQ-9, Patient Health Questionnaire-9; RBDSQ, REM Sleep Behavior Disorder Screening Questionnaire; SCOPA-AUT, The Scales for Outcomes in PD-Autonomic; UMSARS-I, Unified Multiple System Atrophy Rating Scale Part I; UMSARS-II, Unified Multiple System Atrophy Rating Scale Part II; UMSARS-Ⅳ, Unified Multiple System Atrophy Rating Scale Part Ⅳ; Wexner, Wexner continence grading scale.

Supplementary STable 3. Comparison of clinical characteristics of MSA patients with different plasma αSyn-seeding activity.
	
	Plasma αSyn SAA
-
（n = 39）
	Plasma αSyn SAA
+
（n = 62）
	p

	Sex (male/female)
	21/18
	39/23
	0.367

	MSA-P/MSA-C
	14/25
	33/29
	0.089

	Age (years)
	56.00
（49.00，67.00）
	58.50
（55.00，65.25）
	0.038

	Age at onset (years)
	54.00
（48.00，63.00）
	56.50
（52.75，63.25）
	0.038

	Duration (years)
	2.00（1.00，3.00）
	2.00（1.00，3.00）
	0.867

	H&Y stage
	3.00（2.50，3.00）
	3.00（2.50，3.00）
	0.385

	UMSARS-Ⅰ
	16.00
（10.00，17.00）
	17.00
（12.50，21.00）
	0.069

	UMSARS-Ⅱ
	13.00
（10.00，18.00）
	16.00
（12.00，23.00）
	0.082

	UMSARS-Ⅳ
	2.00
（1.00，2.50）
	2.00
（1.25，3.00）
	0.148

	SCOPA-AUT
	17.00
（13.00，21.00）
	19.00
（11.50，28.00）
	0.144

	Wexner
	5.00
（1.00，9.00）
	7.00
（3.00，8.00）
	0.574

	HRS
	24.00
（24.00，24.00）
	24.00
（24.00，24.00）
	0.526

	RBDSQ
	6.00
（3.00，8.00）
	6.00
（3.00，10.00）
	0.339

	PHQ-9 a
	4.00
（1.00，9.00）
	8.00
（2.25，13.50）
	0.026

	GAD-7 a
	2.50
（0.00，6.25）
	6.00
（2.00，9.75）
	0.026

	MMSE a
	27.00
（25.00，29.00）
	26.00
（24.00，28.50）
	0.193


Data were presented as median (Q1, Q3). 
a Only patients who can determine clinical scales of disease severity are counted.
αSyn, α‑synuclein; GAD-7, Generalized Anxiety Disorder-7; H&Y stage, Hoehn and Yahr stage; HRS, Hyposmia rating scale; MMSE, Mini-mental State Examination; MSA, Multiple system atrophy; PHQ-9, Patient Health Questionnaire-9; RBDSQ, REM Sleep Behavior Disorder Screening Questionnaire; SAA, seed amplification assay; SCOPA-AUT, The Scales for Outcomes in PD-Autonomic; UMSARS-I, Unified Multiple System Atrophy Rating Scale Part I; UMSARS-II, Unified Multiple System Atrophy Rating Scale Part II; UMSARS-Ⅳ, Unified Multiple System Atrophy Rating Scale Part Ⅳ; Wexner, Wexner continence grading scale.


Supplementary STable 4. Correlation analysis of erythrocytic αSyn-seeding activity with disease severity in MSA patients.
	
	ThT Fluorescence (%)
	Lag Phase (h)

	
	r
	95%CI
	p
	r
	95%CI
	p

	Age
	-0.16
	-0.35~0.04
	0.109
	-0.00
	-0.21~0.20
	0.973

	Age at onset
	-0.19
	-0.38~0.01
	0.055
	-0.01
	-0.21~0.19
	0.926

	Duration
	0.02
	-0.18~0.22
	0.837
	0.14
	-0.07~0.33
	0.174

	H&Y stage
	-0.15
	-0.34~0.06
	0.151
	0.01
	-0.19~0.22
	0.909

	UMSARS-Ⅰ
	-0.15
	-0.34~0.06
	0.154
	0.03
	-0.18~0.23
	0.808

	UMSARS-Ⅱ
	-0.16
	-0.36~0.04
	0.110
	0.05
	-0.16~0.25
	0.620

	UMSARS-Ⅳ
	-0.20
	-0.39~0.01
	0.053
	0.16
	-0.05~0.36
	0.128

	SCOPA-AUT
	-0.02
	-0.23~0.19
	0.826
	-0.02
	-0.22~0.19
	0.868

	Wexner
	0.07
	-0.14~0.28
	0.481
	-0.06
	-0.27~0.15
	0.539

	HRS
	0.06
	-0.15~0.27
	0.564
	0.02
	-0.19~0.23
	0.871

	RBDSQ
	0.13
	-0.09~0.33
	0.223
	-0.02
	-0.23~0.19
	0.839

	PHQ-9
	-0.04
	-0.25~0.18
	0.744
	-0.07
	-0.28~0.15
	0.525

	GAD-7
	-0.08
	-0.29~0.14
	0.478
	0.03
	-0.19~0.24
	0.781

	MMSE
	0.17
	-0.05~0.38
	0.122
	0.02
	-0.21~0.24
	0.876


Spearman's rank correlation was used to assess correlations between erythrocytic αSyn-seeding activity and clinical characteristics in MSA.
αSyn, α-synuclein; GAD-7, Generalized Anxiety Disorder-7; H&Y stage, Hoehn and Yahr stage; HRS, Hyposmia rating scale; MMSE, Mini-mental State Examination; MSA, Multiple system atrophy; PHQ-9, Patient Health Questionnaire-9; RBDSQ, REM Sleep Behavior Disorder Screening Questionnaire; SCOPA-AUT, The Scales for Outcomes in PD-Autonomic; UMSARS-I, Unified Multiple System Atrophy Rating Scale Part I; UMSARS-II, Unified Multiple System Atrophy Rating Scale Part II; UMSARS-Ⅳ, Unified Multiple System Atrophy Rating Scale Part Ⅳ; Wexner, Wexner continence grading scale.

Supplementary STable 5. Correlation analysis of erythrocytic αSyn-seeding activity with disease severity in PD patients.
	
	ThT Fluorescence (%)
	Lag Phase (h)

	
	r
	95%CI
	p
	r
	95%CI
	p

	Age
	-0.13
	-0.40~0.16
	0.355
	0.13
	-0.16~0.40
	0.355

	Age at onset
	-0.14
	-0.41~0.15
	0.327
	0.09
	-0.20~0.37
	0.529

	Duration
	-0.05
	-0.33~0.24
	0.731
	0.11
	-0.18~0.39
	0.433

	H&Y stage
	0.08
	-0.23~0.37
	0.617
	-0.06
	-0.35~0.25
	0.716

	UPDRS-Ⅲ
	-0.06
	-0.37~0.26
	0.720
	0.02
	-0.30~0.33
	0.900

	MMSE
	0.10
	-0.23~0.40
	0.554
	-0.03
	-0.34~0.29
	0.857


Spearman's rank correlation was used to assess correlations between erythrocytic αSyn-seeding activity and clinical characteristics in PD.
αSyn, α‑synuclein; H&Y stage, Hoehn and Yahr stage; MMSE, Mini-mental State Examination; PD, Parkinson’s disease; UPDRS-Ⅲ, The Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s Disease Rating Scale Part III.

Supplementary STable 6. Comparison of clinical characteristics of MSA patients with different erythrocytic αSyn-seeding activity.
	
	Erythrocyte αSyn SAA
-
（n = 30）
	Erythrocyte αSyn SAA
+
（n = 70）
	p

	Sex (male/female)
	20/10
	45/25
	0.819

	MSA-P/MSA-C
	13/17
	25/45
	0.472

	Age (years)
	60.00
（54.00，68.00）
	57.00
（51.75，61.00）
	0.187

	Age at onset (years)
	56.50
（52.75，66.00）
	54.50
（50.00，59.00）
	0.072

	Duration (years)
	1.75（1.00，3.00）
	2.00（1.00，3.00）
	0.711

	H&Y stage
	3.00（2.50，3.00）
	2.50（2.50，3.00）
	0.193

	UMSARS-Ⅰ
	16.50
（10.75，20.25）
	15.00
（11.25，18.00）
	0.330

	UMSARS-Ⅱ
	16.00
（11.50，23.00）
	14.00
（10.00，18.75）
	0.482

	UMSARS-Ⅳ
	2.00
（1.00，3.00）
	2.00
（1.00，2.00）
	0.596

	SCOPA-AUT
	16.50
（11.50，20.25）
	17.00
（12.00，22.50）
	0.570

	Wexner
	4.00
（1.00，8.00）
	5.00
（1.50，8.00）
	0.761

	HRS
	24.00
（24.00，24.00）
	24.00
（24.00，24.00）
	0.884

	RBDSQ
	5.50
（2.25，9.00）
	5.00
（3.00，8.00）
	0.945

	PHQ-9 a
	5.50
（1.00，9.75）
	6.00
（0.50，8.50）
	0.637

	GAD-7 a
	3.50
（1.00，7.00）
	2.00
（0.00，7.00）
	0.389

	MMSE a
	25.50
（21.00，29.00）
	27.00
（25.00，28.00）
	0.096


Data were presented as median (Q1, Q3). 	
a Only patients who can determine clinical scales of disease severity are counted.
αSyn, α‑synuclein; GAD-7, Generalized Anxiety Disorder-7; H&Y stage, Hoehn and Yahr stage; HRS, Hyposmia rating scale; MMSE, Mini-mental State Examination; MSA, Multiple system atrophy; PHQ-9, Patient Health Questionnaire-9; RBDSQ, REM Sleep Behavior Disorder Screening Questionnaire; SAA, seed amplification assay; SCOPA-AUT, The Scales for Outcomes in PD-Autonomic; UMSARS-I, Unified Multiple System Atrophy Rating Scale Part I; UMSARS-II, Unified Multiple System Atrophy Rating Scale Part II; UMSARS-Ⅳ, Unified Multiple System Atrophy Rating Scale Part Ⅳ; Wexner, Wexner continence grading scale.


Supplementary STable 7. Comparison of clinical characteristics of PD patients with different erythrocytic αSyn-seeding activity.
	
	Erythrocyte αSyn SAA
-
（n = 15）
	Erythrocyte αSyn SAA
+
（n = 36）
	p

	Sex (male/female)
	12/3
	17/19
	0.031

	Age (years)
	61.00
（58.00，72.00）
	63.00
（60.00，69.75）
	0.878

	Age at onset (years)
	58.00
（52.50，65.00）
	58.00
（50.25，65.75）
	0.996

	Duration (years)
	5.50（3.50，7.25）
	5.00（3.00，10.00）
	0.962

	H&Y stage
	2.50（2.00，2.75）
	2.50（2.00，3.00）
	0.649

	UPDRS-Ⅲ a
	37.50
（24.25，45.75）
	32.00
（23.00，38.50）
	0.393

	MMSE a
	25.50
（13.75，29.00）
	27.00
（24.00，28.50）
	0.396


Data were presented as median (Q1, Q3). 
a Only patients who can determine clinical scales of disease severity are counted.
αSyn, α‑synuclein; H&Y stage, Hoehn and Yahr stage; MMSE, Mini-mental State Examination; PD, Parkinson’s disease; UPDRS-Ⅲ, The Movement Disorder Society-Sponsored Revision of the Unified Parkinson’s Disease Rating Scale Part III.
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