Supplementary Fig. S1	In situ hybridization of a cat ureter
Representative in situ hybridization images for positive control (PPIB) in a cat ureter. Images of the negative control (DapB) are also shown. Each inset indicates a highly magnified image of the area marked by a black dashed square. Bars = 50 μm.

Supplementary Fig. S2	Pathology of ureters after UUO
(A) Gross morphological images of kidney and ureter at 1, 4, and 7 d after UUO compared to Sham. Hydronephrosis and hydroureter are observed from 4 d after UUO onward. Arrowheads indicate proximal ureter from ligation. Bars = 10 mm. 
(B) Representative images of ureter 1, 4, and 7 d after UUO compared to Sham. Dilation of the ureter lumen with fibrosis and degeneration of smooth muscle cells is observed from 4 d after UUO. Masson’s trichrome staining. Bars = 100 μm. 
(C) Luminal area of ureter. Each bar represents the mean ± SE (n = 5). *, †, #, and § indicate a significant difference with Sham, 1, 4, and 7 d after UUO, respectively (P < 0.05). The Kruskal–Wallis test was used followed by Scheffé's method.

Supplementary Fig. S3	Development of renal lesions after UUO
(A and B) Localization of CD11b (panel A) and IL-36α (panel B) in the kidney at 1, 4, and 7 d after UUO compared to Sham. CD11b+ myeloid cells and IL-36α+ injured distal tubules increase in a time-dependent manner after UUO. Immunohistochemistry. Bars = 100 μm.
(C and D) The number of CD11b+ cells in tubulointerstitium (Ti; panel C) and IL-36α+ renal tubule (panel D). Each bar represents mean ± SE (n = 5). **, ††, ##, and §§ indicate a significant difference with Sham, 1, 4, and 7 d after UUO, respectively (P < 0.01). The Kruskal–Wallis test was used followed by Scheffé's method.

Supplementary Fig. S4	Identification of CD11b+ cells
(A) Localization of CD11b with Gr-1 or IBA-1 in RP 1 d after UUO. CD11b+ staining co-localizes in Gr-1+ neutrophils (observed using serial sections and subsequent immunohistochemistry analyses) and in IBA1+ macrophages (observed using immunofluorescence). Arrowheads indicate positive cells. Bars = 50 μm.
(B) Representative images of ureter 4 d after UUO. There are no bacteria in the ureters, although Gram-positive (black-arrowhead) and -negative (white-arrowhead) bacteria are observed in the cow abscess in subcutaneous tissue used as a positive control. Brown-Hopps method for Gram staining. Bars = 50 μm.
(C) Localization of CD11b in human and cat ureters. Infiltrated CD11b+ cells are observed in the lamina propria and submucosa of humans and cats with urolithiasis. Immunohistochemistry. Bars = 100 μm.

Supplementary Fig. S5	Histopathology of mouse RP after UUO
(A) Representative images of the kidney at 1, 4, and 7 d after UUO compared to Sham. Dilation of renal tubules is observed from 1 d after UUO and fibrosis in RP parenchyma progresses from 4 d after UUO. Masson’s trichrome staining. Bars = 100 μm. 
(B and C) Localization of COL17A1 in Sham RP and at 28 d after UUO. COL17A1+ urothelial cells are infrequently observed, especially in the RP junction of Sham urothelium (arrow, panel B). At 28 d after UUO, COL17A1 is observed in the urothelium of both RP and ureter, whereby the former expresses higher levels of COL17A1 than the latter (panel C). Each inset indicates a highly magnified image of the area marked by a white dashed square. RPL, lumen of RP; UrL, lumen of ureter. Immunohistochemistry. Bar = 50 μm (panel B) or 100 μm (panel C).

Supplementary Fig. S6	Localization of lymphocytes in RP with UUO
(A and B) Localization of B220 (panel A) and CD3 (panel B) in RP 1, 4, and 7 d after UUO compared to Sham. B220+ B and CD3+ T cells are scarcely observed in any of the groups analyzed. Arrowheads indicate positive cells. Immunohistochemistry. Bars = 100 μm. 

Supplementary Fig. S7	Genes related to biological processes of the epithelium and immunity in Col17a1-KO mice 4 d after UUO
(A and B) Genes listed in Gene Ontology (GO) analysis for epithelial development and epithelial cell differentiation (GO: 0060429 and 0030855, respectively; panel A) as well as for regulation of immune system process and immune system process (GO: 0002376 and 0002682, respectively; panel B) in the ureter of Col17a1-KO 4 d after UUO compared to WT. Col17a1-KO shows up- and downregulation of genes associated with biological processes of the epithelium and immunity, respectively compared with the corresponding levels for WT. Red-colored genes (Krt14 and Upk1b) are expressed in the urothelium. Each value represents the mRNA level of Col17a1-KO relative to WT (n =3). Min: Minimum expression of mRNA in the list. Max: Maximum expression of mRNA in the list. Gene Ontology Resource (https://geneontology.org/) was used for Gene Ontology (GO) analysis.

Supplementary Fig. S8	Urothelium morphology and cytokeratin 14 expression in the urothelium of Col17a1-KO mice after UUO
(A) Representative images of RP and ureter from Col17a1-KO and WT. In RP of Col17a1-KO, superficial cells with pale cytoplasm are seen. In the ureter, mucosal folds are observed in WT, whereas these are not obvious in the Col17a1-KO ureter, in which swelling umbrella cells are observed (arrowhead). Inset indicates a highly magnified image of the area marked by a black dashed square. Periodic acid Schiff and hematoxylin staining. Bars = 50 μm. 
(B) Localization of cytokeratin 14 (CK14) in RP from Col17a1-KO 1 d after UUO compared with WT and Cont. In Cont RP, the number of CK14+ urothelial cells (arrowheads) is comparable in the thin portion between WT and Col17a1-KO, whereas positive cell numbers are lower in the junction and thick portions of Col17a1-KO compared to WT. However, in both WT and Col17a1-KO RP 1 d after UUO, CK14+ cell numbers decreased compared to those in Cont. Each black dashed square highlights the area showing thin, junctional, and thick RP urothelium at high magnification. Bars = 100 μm. 
(C) Localization of ZO-1 (green) with OCLN (red) in RP and ureter of Col17a1-KO collateral control (Cont). In Col17a1-KO, OCLN+ staining is observed in urothelial cells localizing at the basal side of the urothelium, especially in the ureter (arrowheads). The nucleus was stained using Hoechst (blue). White dotted lines represent the apical side of the urothelium. Immunofluorescence. Bars = 50 μm.

Supplementary Fig. S9	Deteriorated renal histopathology in Col17a1-KO mice 1 d after UUO
(A) Localization of CD11b in kidneys. The numbers of CD11b+ cells are comparable between WT and Col17a1-KO. Each inset indicates a highly magnified image of the area marked by a black dashed square. Immunohistochemistry. Bars = 100 μm.
(B) Number of CD11b+ cells in tubulointerstitium (Ti). Each bar represents mean ± SE (n = 4‒5).
(C) Localization of IL-36α in the kidney. IL-36α+ injured renal tubules are more abundant in Col17a1-KO compared to WT. Each inset indicates a highly magnified image of the area marked by a black dashed square. Immunohistochemistry. Bars = 100 μm.
(D) Number of IL-36α+ renal tubules in the cortex. Each bar represents mean ± SE (n = 4‒5). * indicates a significant difference compared to WT (*P < 0.05). The Mann–Whitney U-test was used.
(E) Representative images of kidneys from Col17a1-KO and WT at 1 d after UUO. Necrosis of renal papilla (RPa) with urothelial deciduation (arrowheads) is more frequently observed in Col17a1-KO compared to WT kidneys. PAS-H. Bars = 100 μm.
(F) Localization of COL17A1 (green) with CK14 (red) in WT RP 1 d after UUO compared with Cont. COL17A1+ CK14+ urothelial cells (arrowheads) are observed in thin RP of Cont kidney, whereas COL17A1+ CK14- urothelial cells (arrows) are dominant 1 d after UUO. White dotted lines represent the apical side of the urothelium. Bars = 50 μm.


