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Supplementary Figure 1. Identification of HERC6 as a key interferon-stimulated gene in LN through transcriptomic analysis of human datasets. (A-C) Heatmap and Volcano plots displayed DEGs in renal tissues from LN patients compared to healthy controls from three independent GEO datasets: (A) GSE32591, (B) GSE112943 and (C) GSE157293. Significantly upregulated genes (red) and downregulated genes (blue) are highlighted (adjusted p-value < 0.01, |log2 fold change| >1). (D) Venn diagram illustrated the overlap of significantly upregulated DEGs across the three datasets and 12 common genes were identified.
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[bookmark: OLE_LINK197][bookmark: OLE_LINK198][bookmark: OLE_LINK193][bookmark: OLE_LINK196]Supplementary Figure 2. (A) Representative IHC staining of HERC6 in tubules from non‑lupus controls (tumor‑adjacent normal renal tissue) and LN patients(60x). Scale bar, 100 μm. (B) Quantification of HERC6‑positive area (%) in tubules from controls (n = 5) and LN patients (n = 5).
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[bookmark: OLE_LINK213][bookmark: OLE_LINK214][bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK209][bookmark: OLE_LINK212]Supplementary Figure 3. (A) Representative IF staining of HERC6 (red) and WT1 (purple, podocytes) in glomeruli of MRL/lpr. (B)Representative IF staining of HERC6 (red) and PDGFRβ (green, mesangial cells) in glomeruli of MRL/lpr.Scale bar, 30 μm.



[image: 图片包含 图示

描述已自动生成]
Supplementary Figure 4. (A) Fluorescence image of AAV9 accumulation in the kidney, with enrichment around glomeruli. Scale bar, 50 μm.(B) HERC6 mRNA expression in spleen from AAV9-shScramble and AAV9-shHERC6 mice. Data are shown as mean ± SEM. ns, not significant.
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[bookmark: OLE_LINK445][bookmark: OLE_LINK446]Supplementary Figure 5. HERC6 knockdown attenuated intrarenal immune cell infiltration. (A) Flow cytometry gating strategy for renal B cell subsets. (B) Proportions analysis of total B cells and plasma cells(n=5). (C-E) Flow cytometry gating strategy for renal CD4⁺T cell subsets.(F) Proportions analysis of Th1,Th17 and Treg cells(n=5). Data are shown as mean±SEM. ns, no significance, *P＜0.05, **P＜0.01, ***P＜0.001, ****P＜0.0001.
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[bookmark: OLE_LINK211][bookmark: OLE_LINK210][bookmark: OLE_LINK449][bookmark: OLE_LINK450]Supplementary Figure 6. Quantitative RT-PCR analysis of (A) HERC6, (B) nephrin, (C) podocin, (D) WT-1, (E) IL-6 and (F)TNF-α mRNA expression in MPC5 podocytes with IFN-α treatment for 48 hours. Ctrl, untreated MPC5 cells,+IFNα, MPC5 cells treated with IFN-α (10,30,50 ng/mL).Data are shown as mean±SEM. ns, no significance, *P＜0.05, **P＜0.01, ***P＜0.001, ****P＜0.0001.
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[bookmark: OLE_LINK218][bookmark: OLE_LINK219]Supplementary Figure 7. (A) Representative WB and (B) quantitative RT-PCR analysis of HERC6 expression in MPC5 podocytes transfected with three independent shRNA sequences (shHERC6-#1, #2, #3). Data (B) are shown as mean±SEM. **P＜0.01, ***P＜0.001, ****P＜0.0001.
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Supplementary Figure 8. (A) Representative WB analysis of nephrin, podocin and WT-1 protein in MPC5 cell. Ctrl, MPC5 cells without transfection, shCtrl, MPC5 cells transfected with scramble control shRNA, shHERC6, MPC5 cells transfected with HERC6-targeting shRNA#2. +: with IFN-α treatment.
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Supplementary Figure 9. (A) Gene Set Enrichment Analysis (GSEA) plot showing significant enrichment of the mitotic spindle assembly gene set in the HERC6‑high expression signature derived from LN patient transcriptomic data. The normalized enrichment score (NES) and false discovery rate (FDR) q‑value are indicated. The significance threshold was set at p < 0.05 and q < 0.05.





Supplementary Table 1. Primers for real-Time qPCR
	Gene
	forward（5’-3’）
	reverse（3’-5’）

	β-actin
	CATTGCTGACAGGATGCAGAAGG
	TGCTGGAAGGTGGACAGTGAGG

	Herc6
	AGTGCGCAAGTTATCACACC
	GGTTGCTTGTGTGACTTGGT

	Podocin
	GTGGAAGCTGAGGCACAAAGAC
	CAGCGACTGAAGAGTGTGCAAG

	Nephrin
	GCATAGCCAGAGGTGGAAATCC
	GAACGGTCATCACCAGCACACT

	WT-1
	GGTTTTCTCGCTCAGACCAGCT
	ATGAGTCCTGGTGTGGGTCTTC

	IL-6
	TACCACTTCACAAGTCGGAGGC
	CTGCAAGTGCATCATCGTTGTTC

	TNF-α
	GGTGCCTATGTCTCAGCCTCTT
	GCCATAGAACTGATGAGAGGGAG





Supplementary Table 2. Clinical characteristics of patients with renal tissue samples
	Variables
	LN
(n=8)
	Tumor adjacent
renal tissue (n=8)
	P value

	Age (years)
	32.1 ± 3.4
	33.9 ± 8.6
	ns

	Sex (male/female)
	1/7
	2/6
	ns

	Anti-dsDNA antibody (IU/mL)
ESR (mm/h)
Complement C3 (g/L)
Complement C4 (g/L)
24h-Proteinuria (mg/L)
ACR (g/g)
	477.22 ±61.49
26.5±5.1
0.62±0.09
0.09±0.02
3022.0±389.07
3.18±0.69
	-
-
-
-
-
-
	- 
-
-
-
-
-

	eGFR (mL/min/1.73m2)
	138.0 ± 6.7
	-
	<0.001

	ISN/RPS class（n）
	
	
	

	Class IV
	2
	-
	-

	Class V
	2
	-
	-

	Mixed（III+IV）
	1
	-
	-

	Mixed（IV+V）
	3
	-
	-





Supplementary Table 3. Clinical characteristics of patients with urine samples
	Variables
	LN (n=17)
	SLE without LN (n=8)
	P value

	Age (years)
	40.8 ± 3.9
	36.8 ± 9.8
	ns

	Sex (male/female)
	3/14
	1/7
	ns

	Anti-dsDNA antibody (IU/mL)
ESR (mm/h)
Complement C3 (g/L)
Complement C4 (g/L)
24h-Proteinuria (mg/L)
ACR (g/g)
	459.93 ±70.69
33.9±7.0
0.81±0.08
0.21±0.03
2186.85±399.05
3.95±0.69
	359.05±106.15
27.0 ± 6.8
0.79 ±0.12
0.15±0.03
-
-
	ns
ns 
ns
ns
-
-

	eGFR (mL/min/1.73m2)
	91.0 ± 7.4
	131.9 ± 24.3
	<0.001

	ISN/RPS class（n）
	
	
	

	Class III
	3
	-
	-

	Class IV
	3
	-
	-

	Class V
	1
	-
	-

	Mixed（III+IV）
	2
	-
	-

	Mixed（III+V）
	2
	-
	-

	Mixed（IV+V）
	6
	-
	-
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