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[bookmark: _Hlk57895026]Supplemental Figure 1. Schematic representation of the different experimental designs performed in the study. (A) Non-cystic window treatment model. Pkd1 inactivation in Pkd1cond/cond;Tam-Cre+ was induced with tamoxifen at day p15 and p16 (non-cystic window). TWEAK administration started at day p17, until sacrifice, and tissues were recollected at postnatal day 30 (p30). (B) Early and short-term TWEAK treatment model. Pkd1 inactivation in Pkd1cond/cond;Tam-Cre+ was induced at days p10 and p11 (cystic window). TWEAK administered from day p8 to p10 and tissues collected at p30. (C) Short, medium and long treatment model. Pkd1 inactivation in Pkd1cond/cond;Tam-Cre+ was induced at days p10 and p11. TWEAK and anti-TWEAK administration started at day 13 and continued until sacrifice, when kidneys were collected at p18 (short-term model), p30 (mild-term model) and p45 (long-term model). p(x): postnatal day; I.P: intraperitoneal injection; n: number.
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[bookmark: _Hlk63758211]Supplemental Figure 2. Western Blots and IHQs for Fn14. All Western Blots (WBs) of Fn14 and GAPDH (used as housekeeping) used for Figure 1. WBs for kidney samples (A-B) at postnatal day p30 (A) and p45 (B) are shown. Green boxes represent the cutouts used for Figure 1. (C) Immunohistochemistry of human ADPKD kidneys showed specific staining of FN14 at the cyst epithelium. Figure represents other two and three examples of healthy subjects and ADPKD patients, respectively, with respect to Figure 1. Scale bars: 100 µm (x200) and 50 µm (magnification; x400).  
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[bookmark: _Hlk57894844][bookmark: _Hlk57894845][bookmark: _Hlk57894853][bookmark: _Hlk57894854][bookmark: _Hlk57894875][bookmark: _Hlk57894876][bookmark: _Hlk57894881][bookmark: _Hlk57894882][bookmark: _Hlk57894884][bookmark: _Hlk57894885]Supplemental Figure 3. Fn14 is upregulated in other murine ADPKD model. A, B) Fn14 is upregulated in a slowly progressive orthologous ADPKD model. In Pkd1cond/cond;Tam-Cre ADPKD orthologous mice, Pkd1 was inactivated on postnatal day 45, mice were sacrificed >14 weeks and kidneys were recollected. Fn14 gene expression assessed by RT-qPCR (A), and Fn14 protein level by Western Blot (B) in Wild Type (n=3) and Mutant samples (n=3). C, D) Upregulation of Fn14 was also observed in murine Pkd1cond/condTam-KSP-Cre ADPKD which has a kidney epithelial cell promoter. Pkd1 was inactivated on postnatal days 10-11, mice were sacrificed at p38-p39 and kidneys collected from. Fn14 gene expression assessed by RT-qPCR (C), and Fn14 protein level by Western Blot (D) in Wild Type (n=3) and Mutant samples (n=3). E, F) Finally, Fn14 was assessed status in murine ADPKD model with a kidney tubular-cell-specific promoter. Pkd1 was inactivated from Pkd1cond;Pax8;TET-OCre+ mice at p27 and then sacrificed at p150-p160. Fn14 is significantly upregulated in mutant kidneys. Fn14 gene expression assessed by RT-qPCR (E), and Fn14 protein level by Western Blot (F) in Wild Type (n=4) and Mutant samples (n=6). Gapdh was used as housekeeping control in all cases. pX: postnatal day X. Bars represent means ± SEM. ns: not significant (p≥0.05), * p<0.05, ** p<0.01.
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[bookmark: _Hlk63089060]Supplemental Figure 4. Fn14 and TWEAK gene expression of renal cluster-single-cells according to Park, J et al data31. From seven healthy male mice, Park et al. isolated and sequenced  using droplet-based single-cell RNA sequencing 43,745 cells. Next, the authors performed a clustering analysis identifying 16 distinct cell clusters. In the bar graph we represented the expression of single genes Fn14 (A) and TWEAK (B) in the 16 different renal cell clusters using droplet-based single-cell RNA sequencing. Fn14 and TWEAK are expressed in all cluster (with exception of Novel2 cluster for Fn14 gene expression). Endo: represents endothelial, vascular, and descending loop of Henle cells; Podo: podocyte; PT: proximal tubule; LOH: ascending loop of Henle; DCT: distal convoluted tubule; CD-PC: collecting duct principal cell; CD-IC: CD intercalated cell; CD-Trans: CD transitional cell; Novel1: novel cell type 1; Fib: fibroblast; Macro: macrophage; Neutro: neutrophil; B lymph: B lymphocytes; T lymph: T lymphocytes; NK: natural; Novel2: novel cell type 2.
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[bookmark: _Hlk57929858]Supplemental Figure 5. Tubule specific markers in cysts in the short treatment model of TWEAK administration. (A) Immunofluorescence of specific markers from proximal tubules (LTL, Lotus Tetragonolobus Lectin. Green, up), ascending limb of the loop of Henle (THP, Tamm-Horsfall Protein. Red, medium) and collecting ducts (DBA, Dolichos Biflorus Agglutinin. Red, down), in control and TWEAK-exposed groups (Figure 3) according the experimental design shown in Supplemental Figure 2B. Cy: cyst; * cyst without specific marking; yellow arrow: dilated tubule; yellow arrowhead: tubule. Scale bars: 50 µm (upper panel) and 100µm (center and lower panel). (B)  Quantification of immunofluorescence cystic area. TWEAK had not effect on cystic area of LTL+, DBA+ and THP+ cysts.
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[bookmark: _Hlk57929940]Supplemental Figure 6. Evolution of weight over time of different mice groups. Pkd1 mutant mice administered TWEAK grow more slowly, however this was not the case when treated with anti-TWEAK. (A) Evolution of weight along the time of Wild Type, mutant untreated, TWEAK-exposed and anti-TWEAK treated mice, respectively. Graphs present weights at postnatal days p30 (B) and p45 (C), the two outcome time points for medium- and long-term experiments, respectively (Supplemental Figure 4). Bars represent means±SEM. ns: non-significant; * p<0.05; ** p<0.01; *** p<0.001.
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[bookmark: _Hlk57930126]Supplemental Figure 7. TWEAK or anti-TWEAK treatment did not alter kidney histology or related serum biochemistry values in Wild Type control mice. (A) Representative kidney images from untreated, TWEAK-exposed and anti-TWEAK treated Wild Type mice at p45 according of experimental scheme in Supplemental Figure 4C (long-term model treatment). Markers of renal function present standard values. (B) Serum Blood Urea Nitrogen (BUN). (C) Body weight ratio for kidney. p(x): postnatal day. Bars represent means±SEM.

[bookmark: _Hlk57930238]Supplemental Figure 8. TWEAK promotes an inflammatory status in macrophages and tubular epithelial cells. (A-B) Gene expression of Mcp1, RANTES and Il-6 by RT-qPCR in macrophages (A) and tubular epithelial cells (B). An n=3 was performed for each experiment. Exposure to 100 ng/mL  TWEAK for 3 h increased the proinflammatory status of macrophages and tubular epithelial cells for the three inflammatory markers assessed. Bars represent means ± SEM. ns: not significant (p≥0.05), * p<0.05, ** p<0.01, *** p<0.001.
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[bookmark: _Hlk57930318]Supplemental Figure 9. Cyst origin characterization in control and anti-TWEAK treated Pkd1-deficient mice, cystic window. Immunofluorescence of specific markers from proximal tubules (LTL, Lotus Tetragonolobus Lectin. Green, upper panel) and ascending limb of the loop of Henle (THP, Tamm-Horsfall Protein. Red, lower panel). Cy: cyst; * cyst without specific marking; yellow arrow: dilated tubule; yellow arrowhead: tubule. Scale bars: 50 µm (upper panel) and 100 µm (lower panel).
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[bookmark: _Hlk57930400]Supplemental Figure 10. Western Blots for p-ERK and ERK, p-p38 and p38, p-AKT and AKT and GAPDH. All Western Blots (WBs) used for Figure 6 are shown. For each protein, two WBs were performed (here represented as Gels 1 and 2).WBs for (A-B) p-ERK and ERK, (C-D) p-p38 and p38, (E-F) p-AKT, AKT and GAPDH.
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[bookmark: _Hlk57930607][bookmark: _Hlk63758528]Supplemental Figure 11. Molecular characterization of proliferation and fibrosis. (A) Proliferation marker Ki-67 staining. Anti-TWEAK treated mice did not differ from Wild Type controls. A total of n≥4 for each group, Wild Types, Mutant and Mutant anti-TWEAK treated were used for experiment. Positive Ki-67 nuclei of full kidney tissues was measured. Bars represent median±range. ns: non-significant. (B) α-SMA staining in Wild Types, Mutant and Mutant anti-TWEAK treated (n=4 each group) kidneys. Representative images are shown (left) and quantification (right) of staining. Scale bars: 100 µm. (C) Gene expression measured by RT-qPCR of Tgfβ and Ctgf in Wild Type (n=6), Mutant (n=6) and Mutant mice treated with anti-TWEAK (n=6). Anti-TWEAK did not reduce fibrosis. Mice were sacrificed at postnatal day p30, according to the scheme shown in Supplemental Figure 4C (medium-term model). Scale bars: 100 µm. Bars represent means±SEM. ns: non-significant; *** p<0.001.
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[bookmark: _Hlk63091836][bookmark: _Hlk57930786]Supplemental Figure 12. Effect of TWEAK administration in Fn14 expression. (A) Fn14 immunohistochemistry analysis in Pkd1cond/cond;Tam-Cre mouse samples with tamoxifen induction at p15 and p16 in the non-cystic window (according to experimental design of Supplemental Figure 4B). Fn14 was assed in Mutant and Mutant+TWEAK samples showing a moderate high staining in cyst epithelium (black arrows) of cysts induced by TWEAK administration. (B) Gene expression assessed by RT-qPCR of Fn14 in Wild Type (n=6), Mutant (n=6) and Mutant mice administrated with TWEAK (n=5) have not showed differences with TWEAK administration. Mice were sacrificed at postnatal day p30, according of the scheme shown in Supplemental Figure 4C (long-term model). Bars represent means±SEM. ns: non-significant; *** p<0.001.
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[bookmark: _Hlk63092174][bookmark: _Hlk57930699]Supplemental Figure 13. M1 and M2 inflammatory markers and F4/80 staining characterization.  A-B) RT-qPCR of Nos2, Il-12 and Tnfα (M1 pathway markers) (A), Mrc1, Csf1 and Csf2 (M2 pathway markers) (B). At p18 we did not observe differences. However, M1 is the predominant proinflammatory pathway at p30, although the M2 pathway is also upregulated. Wild Type (n=5), Mutant (n=5) and Mutant plus anti-TWEAK (n=6). Hprt was used as housekeeping gene in all cases. (C) F4/80 staining in renal cortex tissue. There were lower numbers of positive F4/80 macrophages in mutant mice treated with anti-TWEAK (n=3) than in untreated mutant mice (n=4) at p30, while at p18 differences were not observed. See Supplemental Figure 4C for more details about experimental design (short- and medium-term model). Bars represent means±SEM. ns: non-significant; * p<0.05; ** p<0.01; *** p<0.001.
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[bookmark: _Hlk57930866]Supplemental Figure 14. Macrophage infiltration of kidneys. F4/80 staining in kidney tissue of Wild Type (n=4), mutant untreated (n=4) and mutant Pkd1 mutant mice treated with anti-TWEAK (n=3). Mice were sacrificed at postnatal day p30, according of the scheme shown in Supplemental Figure 4C (medium-term model).






Supplemental tables

Supplemental Table 1. PCR primers used for Real-Time quantitative PCR (RT-qPCR)
	[bookmark: OLE_LINK1]Gene name
	
	Primer sequence (5’-3’)

	Housekeeping
Hprt
	
Forward
Reverse
	
5’-CAATGCAAACTTTGCTTTCCC-3’
5’-TCCTTTTCACCAGCAAGCTTG-3’ 

	
Proliferative way
Akt1 (PKB/Akt)
	

Forward
Reverse
	

5’-GGATGTGGATCAGCGAGAGT-3’
5’-GCAGCGGATGATAAAGGTGT-3’ 

	
Macrophage polarization M1
Nos2
	

Forward
Reverse
	

5’-GATCAAAAACTGGGGCAGTG-3’
5’-ACTCTTGGGGTTCATGATGG-3’ 

	
Il12b
	
Forward
Reverse
	
5’-TGTGGGAGCTGGAGAAAGAC-3’
5’-CATCTTCTTCAGGCGTGTCA-3’ 

	
Tnfα
	
Forward
Reverse
	
5’-GGATGTGGATCAGCGAGAGT-3’
5’-GCAGCGGATGATAAAGGTGT-3’ 

	
Ccl2 (Mcp-1)
	
Forward
Reverse
	
5’-CATCCACGTGTTGGCTCA-3’
5’-TTGTAGCTCTCCAGCCTACTCA-3’ 

	
Macrophage polarization M2
Arg1
	

Forward
Reverse
	

5’-AAAGCTGGTCTGCTGGAAAA-3’
5’-CCGTGGGTTCTTCACAATTT-3’ 

	
Mrc1
	
Forward
Reverse
	
5’-TTCTCCTGCTTCTGGCTTTT-3’
5’-ATGGCACTTAGAGCGTCCAC-3’ 

	
Csf1
	
Forward
Reverse
	
5’-GCAGGAGTATTGCCAAGGAG-3’
5’-AAAGGCAATCTGGCATGAAG-3’ 

	
Csf2
	
Forward
Reverse
	
5’-GGGCAATTTCACCAAACTCA-3’
5’-ATGAAATCCGCATAGGTGGT-3’ 

	
Canonical NF-κB
Cxcl16
	

Forward
Reverse
	

5’-GACCCTTGTCTCTTGCGTTC-3’
5’-GGGTGCCAGAAGAAATGGTA-3’ 

	
Non-Canonical NF-κB
Ccl21
	

Forward
Reverse
	

5’-TCCGAGGCTATAGGAAGCAA-3’
5’-CTTCCTCAGGGTTTGCACAT-3’ 

	
Ccl19
	
Forward
Reverse
	
5’-TGCTGGTTCTCTGGACCTTC -3’
5’-GGAAGGCTTTCACGATGTTC -3’ 


	Fibrosis
Tgfβ
	
Forward
Reverse
	
5’-AGCCCGAAGCGGACTACTAT-3’
5’-TGTGTGAGATGTCTTTGGTTTTC-3’ 

	
Ctgf
	
Forward
Reverse
	
5’-AGTGTGCACTGCCAAAGATG -3’
5’-CCAGGCAAGTGCATTGGTAT -3’ 



Hprt (Hypoxanthine Phosphoribosyltransferase); Akt1 (AKT serine/threonine kinase 1); Nos2 (Nitric oxide synthase 2, inducible); Il12 (Interleukin 12); Tnfα (Tumor necrosis factor alpha); Ccl2/Mcp1 (Monocyte chemoattractant protein-1); Arg1 (Arginase1); Mrc1 (Mannose receptor, C type 1 ); Csf1/MCSF (Colony stimulating factor 1 (macrophage)); Csf2/Gmcf (Colony stimulating factor 2 (granulocyte-macrophage)); Cxcl16 (Chemokine (C-X-C motif) ligand 16); Ccl21 (Chemokine (C-C motif) ligand21); Ccl19 (Chemokine(C-C motif) ligand 19); Tgfβ (Transforming growth factor beta); Ctgf (Connective tissue growth factor).




Supplemental Table 2. Clinical characteristics of ADPKD patients. Median (interquartile range).

	Women
n, (%)
	Age
(years)
	eGFR 
(mL/min/1.73 m2)
	UACR (mg/g)
	UPCR (mg/g)
	TKV (ml)

	44 (56%)
	53(42-66)
	65.5
(40.7-98)
	20
(8-70)
	68
(44-132)
	1547.5
(603.2-2562.2)


eGFR: estimated glomerular filtration rate, UACR: urinary albumin: creatinine ratio, UPCR: urinary protein: creatinine ratio; TKV: total kidney volume.
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