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Supplemental Figures
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Supplemental Figure 1. Fisher enrichment analysis of PLA2R1 WCGNA-identified modules. The diagram shows Fisher's enrichment analysis of PLA2R1 epitopes in the identified modules of WGCNA. Modules related to proteinuria outcome at 12 and 24 months (blue, red and turquoise) are enriched in the first 5 CTLD domains of PLA2R1 proteins; green and yellow modules that correspond to CysR did not correlate with the same clinical data (proteinuria T0, T12, T24)



[image: ]

Supplemental Figure 2. PLA2R epitopes identified by the combine use of WGCNA and S-PIE methods mapped on a cryo-EM model of PLA2R. B-cell epitopes are coloured in red.
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Supplemental Figure 3. Heatmap of 105 peptides highlighted through the combined use of univariate statistical analysis, support vector machine learning and S-PIE analysis in all the comparison. In the heatmap, each row represents a peptide and each column corresponds to a clinical condition. Normalized Z-scores of peptide abundance are depicted by a pseudocolour scale with red indicating positive expression, white equal expression and blue negative expression compared to each peptide value, whereas the dendrogram (on the top and left) displays the outcome of unsupervised hierarchical clustering analysis, placing similar sample/peptide profile values near each other. Visual inspection of the dendrogram and heatmap demonstrates the ability of these peptides to clear discriminate between the different conditions.

[image: ]

Supplemental Figure 4. Venn diagram of validation peptides array. Venn diagram shows the common and exclusive corresponding proteins of the validation peptides array and proteins identified in sorted human (26) and mouse podocytes (45). The vast majority (81%) of proteins selected for the validation array overlapped in human and/or mouse podocyte proteins.
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Supplemental Figure 5. FMNL1 epitope (A) Schematic representation of the domains of FMNL1. (B) BepiPred 2.0 B-cell epitope propensity. The peptide 609-639 if highlighted in red. (C) Structural model of the segment 545-720 of FMNl1 obtained with HHPED. Region 609-639 id represented with red van der Waals spheres.
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Supplemental Figure 6. Characterization of serum antibodies isotypes for FMNL1. Isotypes titre were characterized by ELISA assay. Four randomized healthy donors and MN patients positive for anti-FMNL1 ELISA assay were characterized for their isotype titre. MN isotypes titre show a high positivity of igG4 and weak positivity for IgG2 and 3. Whereas, healthy donors show no signal for each isotype. IgG tot were used as positive controls.






Supplemental Tables

Supplemental Table 1. Validation peptide array data. Data report the fluoresce intensity (FI) and the results of S-PIE, T-test and receive operating characteristic (ROC) curve analysis. For each peptide is reported Log2 FI, area under the curve (AUC), fold change and the corresponding -Log10 P-value of the different comparison. The symbol "+" indicate the peptides selected by the different types of analysis utilised. (attached as Supplemental Tables 1-2 xlsx file)

Supplemental Table 2. PLA2R1 peptide array data. Data report the fluoresce intensity and the results of S-PIE, Support Vector Machine (SVM) and Weight Gene Co-expression Network Analysis (WGCNA). For each peptide is reported module color, epitope, Spearman’s correlation coefficient and its -Log10 P-value. The symbol "+" indicate the peptides selected by the different types of analysis utilised. (attached as Supplemental Tables 1-2 xlsx file)



Supplemental Table 3. ROC curve analysis. Table of Receiver Operating Characteristic curve analysis of 21 proteins selected from validation array to maximize the discrimination between MN patients positive or negative for anti-PLA2R1 and healthy donors.

	Proteins
	n° of peptides
	AUC Healthy vs MN
	P-value  Healthy
vs MN
	AUC Healthy 
vs MN PLA2R1
negative
	P-value Healthy vs MN PLA2R1
negative
	AUC Healthy vs MN PLA2R1
positive
	P-value Healthy vs MN PLA2R1
positive

	ADAMTS17
	1
	0.71
	4.69
	0.68
	2.84
	0.73
	5

	ANKRD30A
	5
	0.73
	4.34
	0.73
	2.55
	0.73
	4.08

	ANKRD30B
	3
	0.71
	3.82
	0.72
	2.51
	0.72
	3.71

	APOB
	1
	0.7
	3.71
	0.65
	1.95
	0.73
	4.09

	ARID4B
	10
	0.74
	4.95
	0.76
	3.66
	0.73
	3.98

	CACNA1S
	1
	0.71
	3.7
	0.74
	2.99
	0.69
	3.2

	CCDC60
	5
	0.74
	4.91
	0.72
	3.04
	0.75
	4.69

	FMNL1
	19
	0.74
	4.61
	0.81
	4.41
	0.71
	3.11

	GAN
	8
	0.75
	6.26
	0.74
	3.07
	0.76
	5.6

	GRIA2
	1
	0.72
	4.03
	0.71
	2.39
	0.73
	3.83

	LINC00482
	2
	0.71
	3.91
	0.7
	2.84
	0.72
	3.6

	MGAM2
	1
	0.71
	3.61
	0.73
	2.55
	0.7
	3.13

	MRPS31
	9
	0.71
	3.39
	0.69
	2.4
	0.72
	3.73

	MYSM1
	9
	0.74
	5.09
	0.76
	3.79
	0.74
	4.29

	PCLO
	1
	0.72
	4.22
	0.65
	1.6
	0.75
	4.56

	PGM1
	9
	0.72
	4.8
	0.65
	1.65
	0.75
	5.42

	PRUNE2
	11
	0.71
	4.75
	0.67
	2.1
	0.73
	4.71

	SPOCD1
	1
	0.7
	3.41
	0.73
	2.8
	0.69
	2.75

	TNRC6A
	1
	0.71
	3.75
	0.66
	1.79
	0.74
	4.29

	USP15
	6
	0.75
	5.1
	0.79
	4.32
	0.73
	3.89

	ZNF235
	1
	0.68
	3.41
	0.57
	0.72
	0.73
	4.67







Supplemental Table 4. Clinic characteristics data of analysed patient biopsies.

	Patient ids
	Age
(year)
	Gender
	Screat 
(mmol/l)
	Proteinuria 
(g/24h)
	Heamaturia
	anti-PLA2R1
	Etiology

	1
	47
	M
	108
	5.3
	positive
	positive
	primary

	2
	76
	M
	139
	7
	negative
	positive
	primary

	3
	68
	M
	100
	3
	negative
	positive
	primary

	4
	26
	M
	86
	2.8
	positive
	positive
	primary

	5
	64
	M
	80
	2.5
	negative
	positive
	primary

	6
	41
	M
	71
	8
	positive
	positive
	primary

	7
	45
	F
	58
	11
	positive
	positive
	primary

	8
	57
	F
	58
	8.5
	positive
	positive
	primary

	9
	54
	M
	80
	5
	negative
	negative
	primary

	10
	70
	M
	560
	10
	negative
	negative
	neoplasia

	11
	61
	M
	98
	3
	negative
	negative
	neoplasia

	12
	31
	F
	61
	3
	negative
	negative
	SLE class V

	13
	18
	F
	45
	5
	negative
	negative
	SLE class V

	14
	39
	F
	61
	5.5
	positive
	negative
	SLE class V

	15
	27
	F
	88
	6.3
	negative
	negative
	SLE class V

	16
	32
	F
	115
	5.4
	positive
	negative
	SLE class V

	17
	45
	F
	63
	3
	negative
	negative
	SLE class III+V

	18
	43
	F
	60
	2.5
	positive
	negative
	SLE class III+V

	19
	22
	F
	100
	2
	positive
	negative
	SLE class III+ V

	20
	24
	F
	67
	6.3
	positive
	negative
	SLE class III+V

	21
	35
	F
	54
	2.7
	positive
	negative
	SLE class III+V

	22
	44
	M
	62
	4.8
	positive
	negative
	SLE class III+V

	23
	36
	F
	191
	6.7
	positive
	negative
	SLE class IV+V
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