
Supplemental Figure 1. Basic clinical characteristics of ANCA-GN patients included in the analyses.
Patients either untreated or treated with intravenous glucocorticoids at the time of kidney biopsy included in histologi-
cal, flow cytometric, and scRNA sequencing analyses.
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Supplemental Figure 2. Prolonged steroid treatment reduces the CD3 T-cell infiltrate and attenuates murine cGN.
(A) Schematic representation of the experimental setup. (B) Semiquantitative analysis of intrarenal T-cell numbers derived 

from immunohistochemical CD3 staining of untreated nephritic mice and mice treated for six consecutive days with high doses 

of steroids. (C) Albumin/creatinine ratios and tubulointerstitial damage score determined for the groups mentioned before. 

Data are representative of three independent experiments. Symbols represent individual data points, with the mean as a bar 

graph. **p<0.01, ***p < 0.001.
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Supplemental Figure 3. Mononuclear phagocytes and neutrophils are no immediate target of GCs in murine cGN
(A) Schematic representation of the experimental setup. (B) Quantification of immunohistochemical F4/80 as well as GR-1 

staining of kidney sections in untreated and steroid-treated nephritic mice. (C) Quantification of flow cytometric analyses of renal 

CD11b+F4/80+ as well as CD11b+Ly6G+ cells in the previously mentioned groups. Data were analyzed using a two-tailed t test.

A

Day 0 Days 8 & 9 Day 10

cGN Induction
Steroid pulses

or PBS Analyses

C57BL/6 mice

BL6 + cGN + PBS

BL6 + cGN + steroids

B

0

20

40

60

F4
/8

0+  
ce

lls
/h

pf

C FACS: KidneyImmunohistochemistry: Kidney

G
R

-1
+  

ce
lls

/lp
f

0

5

10

15

C
D

11
b+ F

4/
80

+  
ce

lls
/k

id
ne

y

0

2x105

4x105

6x105

8x105

1x106

C
D

11
b+ L

y6
G

+  
ce

lls
/k

id
ne

y

0

5x104

1x105

1.5x105

2x105



Supplemental Figure 4. Cluster-defining genes and differentially expressed genes.
(A) Cluster-defining genes of nine clusters gathered from unsupervised analysis of single-cell RNA sequencing of renal CD3+ 

T cells from nephritic C57BL/6 mice with and without steroid treatment at day 10 of cGN. (B) List of differentially expressed 

genes (DEG) in CD3+ T cells from nephritic BL6 mice at day 10 of cGN compared to T cells from steroid-treated mice.
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Supplemental Figure 5. GC treatment has no influence on the autologous humoral immune response in murine cGN.
ELISA analyses of circulating serum mouse anti-sheep total IgG-, IgG1-, IgG2a/2c-, IgG2b-, and IgG3-levels at different dilutions from nephritic 

C57BL/6 mice with (n=16) and without (n=15) steroid treatment at day 10 of cGN. Symbols represent the mean with SEM.
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Supplemental Figure 6. CD4 T-cell (pre-)apoptosis, CD4 T-cell proliferation, and CD4 T-cell emigration to the draining renal lymph 
node (rLN) are unaffected by steroid treatment in murine cGN.
(A) Schematic representation of the experimental setup. (B and C) Representative photographs and quantification of cleaved caspase 3- (cC3) 

and Ki67-stained kidney sections from healthy mice and nephritic mice with and without steroid treatment. (D) Quantification of flow cytometric 

analyses of (pre-)apoptosis markers AnnexinV and Near-Infrared (Near-IR), as well as proliferation markers 5-ethynyl-2’-deoxyuridine (EdU) 

and Ki67, on CD3+CD4+ T cells isolated from kidneys of the previously mentioned groups. (E) Representative plots and (F) quantification of flow 

cytometric analyses of absolute numbers and percentages of CD45+ total leukocytes and CD3+CD4+ T cells isolated from renal lymph nodes 

of nephritic mice with and without steroid treatment. Data are representative of three independent experiments. Scale bar: 25µm. Symbols 

represent individual data points, with the mean as a bar graph. Data were analyzed using a two-tailed t test. *p<0.05.
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Supplemental Figure 7. T-cell specific deletion of the glucocorticoid receptor (GR) has no significant influence on 
renal IFNy-, IL-17A-producing CD4+ T cells, or regulatory T cells upon steroid treatment in murine cGN.
(A) Quantification of flow cytometric analyses of cytokine-producing CD4+ T cells of nephritic Grfl/fl and LckCre x Grfl/fl mice with 

steroid treatment. (B) Quantification of immunohistochemical FoxP3 staining performed for the previously mentioned groups. 

Data are representative of three independent experiments. (C) Quantification of crescent formation, tubulointerstitial damage, 

BUN levels, and albumin/creatinine ratios in nephritic Grfl/fl and LckCre x Grfl/fl mice. Data were analyzed using a two-tailed t 

test.
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Supplemental Figure 8. Relative expression of selected chemokine receptors of 
CD4+ T cells on day 10 of murine cGN.
Representative flow cytometric plots show the percentage of CCR5, CCR6, and CCR7 

positivity of CD4+ T cells and of CD3+CD4+FoxP3neg T cells from nephritic animals at 

day 10 of cGN.
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Supplemental Figure 9. Effects of glucocorticoid treatment on renal CD4+ T-cell characteristics and renal cytokine mRNA and 
chemokine mRNA expression in murine cGN.
(A) Quantification of flow cytometric analyses of IL-17A production by CD3+CD4+ T cells isolated from kidneys of untreated and 

steroid-treated nephritic mice at day 10 of cGN. (B) Quantification of flow cytometric analyses of absolute numbers of CD3+CD4+FoxP3+ 

Tregs performed for the previously mentioned groups. (C) RT-PCR analyses of indicated mRNA expression from whole renal cortices of 

kidneys from untreated and steroid-treated nephritic mice at day 10 of cGN. Data are representative of three independent experiments. 

Symbols represent individual data points, with the mean as a bar graph. Data were analyzed using a two-tailed t test. *p<0.05.
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Supplemental Figure 10. Glucocorticoids reduce cytokine-induced production of TH1-associated chemokines by proximal 
tubular epithelial cells in a dose-dependet manner.
Chemokine protein levels in supernatants of proximal tubular epithelial cells after stimulation with medium alone, IL-17A, IFNγ, or TNFα 

under increasing concentrations of prednisolone. Data are presented as bar graphs with the mean and standard deviation. Data were 

analyzed using a two-way ANOVA with Bonferroni’s multiple comparisons test. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001.
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Supplemental Figure 11. Renal crescent formation in nephritic RAG1-/- mice with or without glucocorticoid 
treatment after transfer of CXCR3-deficient CD4+ T cells.
Schematic representation of the experimental setup and quantification of crescent formation of nephritic Rag1-/- mice 

treated with PBS or steroids two days before analysis and eleven days after intravenous transfer of CXCR3neg CD4+ T 

cells into both groups. Symbols represent individual data points, with the mean as a bar graph. Data were analyzed using 

a two-tailed t test.
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Supplemental Figure 12. Cluster-defining 
genes of human single-cell RNA sequen-
cing.
Cluster-defining genes of seven clusters 

defined by unsupervised clustering of renal 

CD3+ T cells from kidney biopsies of 

ANCA-GN patients treated with glucocorti-

coids.
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