
Supplementary Figure 1

Supplementary Figure 1. Overview of the urine biomarkers. Heatmap showing the relative
concentration of the 1000 measure analytes (scaled by subject and analyte). Hierarchical clustering based
on Ward’s rule and Euclidean distance.
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Supplementary Figure 2
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Supplementary Figure 2. Principal component analysis of all urine analytes separates healthy 
subjects from lupus nephritis. PCA plot (n=37) of the first 2 principal components with % variance 
explained. Principal components are calculated independently in each analysis: PC1 in this figure does not 
correspond to PC in Figure 1.
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Supplementary Figure 3. Treatment with prednisone is not associated with urinary PC1. Box plots
illustrating PC1 values (n=30) based on any prednisone use (A) or by dose greater or lower than 20mg
daily (B). No significant difference was detected (t test). The scatter plot (C) shows the absence of
association between PC1 values and prednisone daily doses analyzed as a continuous variable (Pearson
r=0.18, p=0.34).
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Supplementary Figure 4. Principal component 2 detects collection site. (A-B) PCA (n=30) of the first 2
principal components of the urine proteome (% variance explained is indicated). PC2, but not PC1, was
associated with the urine collection site. There was no biological pathway significantly enriched in PC2.
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Supplementary Figure 5. Complete list of pathways enriched in the urine proteome PC1. 2018 Gene
Ontology Biological Process pathways with a FDR <5% are ordered by their normalized enrichment score.
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Enriched Pathways (Urine PC1)

Supplementary Figure 6. Definition of a chemokine score. First, the genes coding for the proteins
defining the leading edge of “Chemokine-mediated signaling pathway GO:0070098”, the most enriched
pathway in urine PC1 were identified. Then, a score for each cell was defined based on the sum of the
normalized expression at the single cell level in the kidney. The same operation was repeated for “Cellular
response to interferon-gamma (GO:0071346)”.
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Supplementary Figure 7. Adjustment for glomerular (albumin) or tubular (B2M) dysfunction. Urine analyte
concentrations were normalized for the concentration of albumin (A-D), beta-2 microglobulin (E-H), or both
(I-M) in order to account for non-specific protein excretion through the glomerulus, tubule, or both,
respectively. Panels A,B, E, F, I, and J show the PCA (n=30) of the first 2 principal components of the
urine proteome (% variance explained is indicated). Panels C, G, and L showed the top and bottom 10
PC1 loading values of the measured urine protein. Panels D, H, and M the top 10 enriched pathways PC1
using Gene Ontology Biological Process indicating the biological significance of PC1.
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Supplementary Figure 8. Distribution of cytokine positive cells among patients. Cells with positive
cytokine unique molecular identifiers (UMIs) were quantified in the renal biopsy single cell transcriptomics.
The bar plot summarizes the individual contribution from samples with at least 10 high quality cells. As
detailed in table S1, cytokine positive cells were found in all patients.
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Supplementary Figure 9. No expression of type 2 (Th2) immunity cytokines was detected in lupus
nephritis kidney. Violin plots showing that there was abundant expression of the type 1 (Th1) immunity
cytokine IFNG but none of the type 2 (Th2) immunity cytokines (IL4, IL5, and IL13) were detected in lupus
nephritis kidney by single cell RNA sequencing .
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