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Methods

[bookmark: _Hlk189219115]RNA in situ Hybridization (RNA-ISH)
RNA in situ hybridization (RNA-ISH) was performed on 5 μm paraffin-embedded tissue sections using the RNAscope Multiplex Fluorescent Assay v2 and the RNAscope® 2.5HD Reagent Kit, following the manufacturer’s instructions (Advanced Cell Diagnostics; ACD, Newark, CA, USA). Tissue sections were deparaffinized with xylene (two changes, 5 min each) and 100% ethanol (two changes, 1 min each). The sections were then incubated with hydrogen peroxide for 10 min, followed by target retrieval in boiling water for 15 min, and incubation with Protease Plus (ACD) for 15 min at 40°C. The slides were hybridized with custom probes at 40°C for 2 h, and signal amplification was performed according to the manufacturer’s instructions. The following RNAscope probes were used: Hs-PRELP (channel 1) (564071; ACD), Hs-surfactant protein C (SFTPC) (channel 2) (452561-C2; ACD), and Hs- Hs-advanced glycosylation end-product specific receptor (AGER) (channel 3) (470121-C3; ACD). The stained sections were scanned and digitized using an Olympus VS200 light or fluorescent microscope with a 20X 0.8 NA objective. PRELP RNA-ISH positive areas were quantified using QuPath software and normalized to the block section area by calculating the percentage of PRELP RNA-ISH–positive area in each section (Normal; N = 3, IPF; N = 3).

Reanalysis of published single-cell RNA-seq datasets
Published single-cell RNA sequencing (scRNA-seq) datasets were reanalyzed using Seurat (version 5.3.1). Human lung scRNA-seq data from control and idiopathic pulmonary fibrosis (IPF) subjects reported by Adams et al. (GSE136831) [1] and a mouse lung scRNA-seq dataset from a bleomycin injury model (GSE141259) [2] were obtained from the Gene Expression Omnibus (GEO), a public repository maintained by the National Center for Biotechnology Information.
For both datasets, raw count matrices and corresponding gene/cell annotation files were downloaded and imported into Seurat. Cell-level metadata provided by the original studies were incorporated to generate Seurat objects for downstream analyses. Reanalysis was performed by following the analytical procedures described in the respective original publications to reproduce the published results as closely as possible.
For the human dataset, samples from control, IPF, and chronic obstructive pulmonary disease (COPD) subjects were originally included; in the present study, only control and IPF samples were analyzed. As reported in the original publication, no explicit batch-correction or dataset integration step was applied. Potential batch effects were evaluated and were not identified as a dominant source of variation. Cluster identities and cell-type annotations were adopted directly from the original study.
For the mouse bleomycin dataset, which included multiple experimental conditions and time points, the data were subset to include PBS control and day 14 samples. In the original study, no explicit batch-correction/integration method was applied to the whole-lung dataset; instead, batch effects were assessed using multiple PBS control batches. Technical variation was mitigated by regressing out total UMI counts during data scaling, as described in the original methods. Because the original analysis was performed using Scanpy, exact replication of the analytical pipeline was not feasible; however, quality control filtering, normalization, dimensionality reduction, neighborhood graph construction, clustering, and UMAP visualization were performed in Seurat to align with the analytical intent of the original study. Published cluster labels and cell-type annotations provided in the metadata were used, and no additional reclustering was performed in the present study.

Animals
PRELP knockout (KO) mice were generated at University College London and the animal facilities of Takeda Pharmaceutical Company, as previously reported[3]. We crossed the PRELP KO mice with wild-type (WT) C57BL/6 mice (purchased from Jackson Laboratory Japan, Inc.) to backcross the PRELP KO allele onto the C57BL/6 genetic background, and heterozygous mice were subsequently intercrossed to obtain homozygous PRELP KO mice for experiments. All offspring were genotyped by PCR using tail tissue samples. The mice were housed under specific pathogen-free conditions on a 12-h light/dark cycle (lights on at 8:00 AM and off at 8:00 PM). Only male mice were used in the mouse experiments conducted in this study.
A mouse model of lung fibrosis was established via intratracheal administration of bleomycin (BLM) (Nihon Kayaku, Tokyo, Japan). At 12 weeks of age (day 0), the lung fibrosis model mice received 25 μg of BLM dissolved in 100 µL of phosphate-buffered saline (PBS) under isoflurane anesthesia. Control mice were administered 100 μL of PBS under identical conditions. Physiological and pathological analyses were performed on these mice at 14 weeks of age.

Recombinant Protein
The recombinant PRELP protein, consisting of the full-length human PRELP with a C-terminal FLAG tag (Table S2), was produced as described previously[4] in the Tsumoto Laboratory (University of Tokyo). Briefly, recombinant baculovirus was generated using the Bac-to-Bac Baculovirus Expression System (Thermo Fisher Scientific, Waltham, MA, USA), and Mimic Sf9 insect cells (Thermo Fisher Scientific) were infected with the virus. The recombinant PRELP protein was purified from the culture supernatant using DDDDK-tagged Protein Purification Gel (MBL, Tokyo, Japan), followed by size-exclusion chromatography. The purified proteins were dialyzed into 10 mM HEPES and 150 mM NaCl at pH 7.5 and used in each experiment. Bovine serum albumin (Wako, Osaka, Japan) in the buffer was used as a control.
In the mouse experiment, 10 and 100 μg of recombinant PRELP protein or control solution were directly administered to 12-week-old mice via the respiratory tract. The following day, 25 μg of BLM was administered, and the mice were analyzed physiologically and pathologically at 14 weeks of age.

Lung Histopathological Analysis
Mouse lungs were fixed by intratracheal perfusion with 10% buffered formalin at a constant pressure of 25 cm H₂O, followed by immersion in formalin for at least 24 h. The tissues were paraffin-embedded, sectioned into 5-μm slices, and stained with hematoxylin-eosin (HE) or Elastica van Gieson (EVG) stain. Fibrosis severity was assessed in HE-stained sections using the Ashcroft scoring system, which ranges from 0 (normal) to 8 (severe fibrosis), across nine regions per section[5, 6]. The mean score was then calculated for each lung. Furthermore, in EVG-stained sections, the fibrotic area was quantified using ImageJ software (Java 1.8.0_172) by calculating the percentage of EVG-positive area relative to the total lung tissue area in each section.

Immunofluorescence Staining of Mouse Lung Sections
Lung tissue sections were fixed as described above. After deparaffinization and rehydration, antigen retrieval was performed using 0.01 M citrate buffer (pH 6.0) at 121°C for 10 min. The samples were then washed and blocked for 10 min using Dako Protein Block (Agilent, Santa Clara, CA, USA). Primary antibodies included anti-PRELP (ab229719; Abcam, Cambridge, U.K.), anti-FLAG (F3165; Sigma-Aldrich, St. Louis, MO, USA), anti-phospho-SMAD2/SMAD3(PA5-110155; Thermo Fisher Scientific), anti-DIAPH1(ab129167; Abcam), and anti-phospho-YAP (ab76252; Abcam). Alexa Fluor 647 Mouse IgG (ab150107; Abcam) and Alexa Fluor 647 Rabbit IgG (ab150075; Abcam) were used as secondary antibodies. Imaging was performed using a THUNDER system (Leica Microsystems, Wetzlar, Germany), and fluorescence intensity was quantified using ImageJ software (Java 1.8.0_172).

Physiological Analysis
After intraperitoneal injection of a triadic anesthesia mixture, mice were intubated intratracheally using a blunted 18-gauge needle. The needle was connected to a SCIREQ flexiVent® system (emka TECHNOLOGIES, Paris, France) to assess pulmonary function under closed-system conditions. Airway resistance and lung compliance were measured three times, and the mean values were recorded for analysis.

Bronchoalveolar Lavage Fluid (BALF) Analysis
After physiological measurements, mice were intubated using an 18-gauge needle. Sterile saline (1 mL) was injected into the lungs via a syringe, and the lavage fluid was retrieved three times. The collected BALF was centrifuged at 450 × g for 10 min at 4°C. The supernatant was separated, and the pellet was resuspended in 1 mL of PBS. Cell count was determined using a LUNA cell counter (Logos Biosystems, Gyeonggi-do, South Korea). Leukocyte differentials were determined by identifying 200 cells per sample under light microscopy following Diff-Quik staining (Sysmex, Kobe, Japan).

Collagen Assay
Lung collagen content in 14-week-old mice was measured using the Sircol Soluble Collagen Assay Kit (Biocolor Ltd, Belfast, U.K.) following standard protocols. Lungs were harvested, cut into 3-mm fragments, and homogenized in 0.5 M acetic acid containing 0.1 mg/mL pepsin. The samples were shaken overnight at 4°C, and supernatants were collected by centrifugation. Collagen content was then quantified according to the manufacturer’s instructions.

Cell Culture
For in vitro experiments, A549 (human alveolar basal epithelial adenocarcinoma) and HFL1 (human fetal lung fibroblast) cell lines were obtained from the Japanese Collection of Research Bioresources Cell Bank. Both cell lines were cultured in Dulbecco’s Modified Eagle Medium (DMEM: high glucose) with L-glutamine (WAKO), supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin (PS). Cells were used up to passage 20.
PRELP knockdown in cultured cells was achieved using Stealth siRNA® (HSS632481, Invitrogen, Waltham, MA, USA), with a scrambled siRNA Negative Control Hi GC (Invitrogen) as a control. siRNA transfection was performed using Lipofectamine® RNAiMAX (Invitrogen) at a final concentration of 5 nM, following the manufacturer’s protocol.
For PRELP overexpression experiments, total RNA was extracted from HFL1 cells and reverse-transcribed into cDNA. The PRELP gene was amplified by PCR and cloned into the pcDNA3 (Thermo Fisher Scientific) vector using BamHI and EcoRI restriction enzymes. Plasmid DNA was propagated in E. coli and purified using the QIAprep Spin Miniprep Kit (Qiagen, Hilden, Germany) for subsequent overexpression studies.

TGF-β stimulation
A549 cells were seeded and subjected to TGF-β stimulation following either PRELP knockdown using siRNA or PRELP overexpression using pcDNA. Following transfection, cells were incubated in DMEM supplemented with 0.5% FBS and 1% PS for starvation. In experiments involving recombinant protein treatment, cells were starved before the recombinant protein was administered 2 h later. After 24 h of incubation, TGF-β1 (PeproTech, Cranbury, NJ, USA) was added at a final concentration of 1–5 ng/mL. Following 48 h of treatment, proteins were extracted from the cells for further analysis.

Immunofluorescence Staining of Cells
A549 cells were seeded in imaging chambers (Zell-kontakt GmbH, Nörten-Hardenberg, Germany) and subjected to siRNA-mediated knockdown, pcDNA-mediated overexpression, or recombinant protein administration. After 24 h of incubation, adherent cells were fixed in formalin solution (Wako) and blocked with Blocking One (Nacalai Tesque, Kyoto, Japan).
Cells were then incubated overnight at 4°C with primary antibodies against Zonula Occludens-1 (ZO-1) (1:100, 1A12; Invitrogen) or Caveolin-1 (Cav-1) (1:400, D46G3; Cell Signaling Technology; CST, Danvers, MA, USA). The next day, fluorescent secondary antibodies—anti-rabbit (1:300, 554020; BD Pharmingen, San Diego, CA, USA) or anti-mouse (1:200, A-11001; Invitrogen)—were applied. Nuclear staining was performed using VECTASHIELD mounting medium with DAPI (Vector Laboratories, Newark, CA, USA). Images were captured using a fluorescence microscope under consistent exposure settings, and fluorescence intensity per cell was quantified using ImageJ software.

Scratch Test
HFL1 cells were seeded in 24-well plates and subjected to siRNA-mediated knockdown or pcDNA-mediated overexpression, followed by incubation in DMEM supplemented with 0.5% FBS and 1% PS for starvation. After 24 h of starvation, a linear wound was created at the center of each well. Wound closure was monitored and photographed using a fluorescence microscope. The distance between the wound edges was measured using ImageJ software, and the extent of wound closure was calculated as a percentage decrease from the initial wound distance. For recombinant protein experiments, cells were starved and treated with recombinant PRELP protein 2 h later. After 24 h of treatment, a linear wound was created following the same procedure.

Quantitative Real-Time Reverse Transcription Polymerase Chain Reaction (RT-PCR)
Cell pellets were lysed using TRIzol reagent (Invitrogen), while mouse lung tissue samples were homogenized in TRIzol using an MS-100 bead homogenizer (Tomy, Tokyo, Japan). Total RNA was extracted, and single-stranded cDNA was synthesized using the ReverTraAce kit (Toyobo, Osaka, Japan).
Quantitative real-time RT-PCR was performed on the Thermal Cycler Dice® Real-Time System III using TB Green Fast qPCR Mix (TaKaRa Bio, Shiga, Japan) following the manufacturer’s protocol. Each sample was analyzed in duplicate. Target gene expression levels were calculated using the delta-delta CT method, with Ct values normalized to GAPDH (delta Ct) and expressed relative to the control group (calibrator), which was set to 1. Primer sequences used in this study are listed in Table S3.

Western Blotting Analysis
Cell pellets were lysed in RIPA buffer (Wako) supplemented with a protease inhibitor (Thermo Fisher Scientific) and a phosphatase inhibitor (Thermo Fisher Scientific). Mouse lung tissues were also lysed in the same buffer and homogenized using an MS-100 bead homogenizer (Tomy). The lysates were centrifuged, and the supernatants were collected. Protein concentrations in the supernatants were determined using the BCA assay (TaKaRa Bio), and protein content was adjusted for equal loading with SDS (Tokyo Chemical Industry, Tokyo, Japan).
Proteins were separated by SDS-polyacrylamide gel electrophoresis (SDS-PAGE) and transferred onto a membrane. The membrane was blocked using the ECL Prime blocking reagent (GE Healthcare, Chicago, IL, USA). For primary antibody incubation, the membrane was treated overnight at 4°C with antibodies against PRELP (1:1000, ab229719; Abcam), vimentin (1:1000, 5741S; CST), E-cadherin (1:1000, 3195S; CST), phospho-SMAD family member 2 and 3 (Smad2/3) (1:1000, 8828; CST), total-Smad2/3 (1:1000, 8685; CST), connective tissue growth factor (CTGF) (1:500, ab6992; Abcam), Diaphanous 1 (DIAPH1) (1:1000, ab129167; Abcam), phospho-Yes-associated protein (YAP) (1:1000, 4911; CST), total YAP (1:1000, 14074; CST), and β-actin (1:5000, ab6276; Abcam), all diluted in blocking buffer. On the following day, the membrane was incubated for 1 h with rabbit IgG secondary antibody (1:10000, ab6721; Abcam) or mouse IgG secondary antibody (1:10000, ab97023; Abcam).
Protein bands were visualized using the Ez-Capture MG imaging system (ATTO, Tokyo, Japan), and band intensities were quantified with CS Analyzer 3.0 software (ATTO).

Statistics
Data are presented as means with standard errors of the mean. GraphPad Prism 5 software (GraphPad Software Inc., Boston, MA, USA) was used for statistical analyses. Unpaired t-tests were used for comparisons between two groups, and one-way analysis of variance tests with Tukey’s multiple comparison tests were used for comparisons involving three or more groups, and the Wilcoxon rank-sum test was used for the single-cell RNA-seq analysis. Unless otherwise indicated. P-values of <0.05 were considered statistically significant.
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Supplementary Tables:

Table S1. List of the human specimens used. (Normal; N = 3, IPF; N = 3)
	
	Age (years)
	sex

	Control 1
	20
	Male

	Control 2
	26
	Male

	Control 3
	61
	Male

	IPF 1
	69
	Female

	IPF 2
	69
	Male

	IPF 3
	69
	Male


IPF: Idiopathic Pulmonary Fibrosis.

Table S2. Amino acid and nucleotide sequences of the recombinant PRELP protein.
	Amino acid sequences

	MRVLVLLACLAAASNA//sp1-2 signal peptide
GS//linker
QPTRRPRPGTGPGRRPRPRPRPTPSFPQPDEPAEPTDLPPPLPPGPPSIFPDCPRECYCPPDFPSALYCDSRNLRKVPVIPPRIHYLYLQNNFITELPVESFQNATGLRWINLDNNRIRKIDQRVLEKLPGLVFLYMEKNQLEEVPSALPRNLEQLRLSQNHISRIPPGVFSKLENLLLLDLQHNRLSDGVFKPDTFHGLKNLMQLNLAHNILRKMPPRVPTAIHQLYLDSNKIETIPNGYFKSFPNLAFIRLNYNKLTDRGLPKNSFNISNLLVLHLSHNRISSVPAINNRLEHLYLNNNSIEKINGTQICPNDLVAFHDFSSDLENVPHLRYLRLDGNYLKPPIPLDLMMCFRLLQSVVI//
AAADYKDDDDK*//linker + FLAG-tag

	Nucleotide sequences

	GGCACTCGTTTGTTCGCCAGGACTCTAGCTATAGTTCTAGTGGTTGGCTACGTATACTCCGGAATATTAATAGATCATGGAGATAATTAAAATGATAACCATCTCGCAAATAAATAAGTATTTTACTGTTTTCGTAACAGTTTTGTAATAAAAAAACCTATAAATATTCCGGATTATTCATACCGTCCCACCATCGGGCGCATGCGTGTTCTGGTTCTGCTGGCATGTCTGGCAGCAGCAAGCAATGCAGGATCCCAGCCAACAAGACGACCAAGACCCGGGACTGGGCCCGGGCGCAGACCCAGGCCCAGGCCCAGGCCCACACCCAGCTTTCCTCAGCCTGATGAACCAGCAGAGCCAACAGACCTGCCTCCTCCCCTCCCTCCAGGCCCTCCATCTATCTTCCCTGACTGTCCCCGCGAATGCTACTGCCCCCCTGATTTCCCATCTGCCCTCTACTGTGATAGCCGCAACCTGCGAAAGGTCCCTGTCATCCCGCCCCGCATCCATTACCTCTATCTCCAGAACAACTTCATCACTGAGCTCCCGGTGGAGTCCTTCCAGAATGCCACAGGCCTGCGATGGATTAACCTGGACAACAACCGAATCCGCAAGATAGACCAGAGGGTGCTGGAGAAACTGCCCGGCCTGGTGTTCCTCTACATGGAGAAGAACCAGTTGGAAGAGGTCCCCTCGGCCCTGCCCCGGAACCTGGAGCAGCTGAGGCTGAGCCAGAACCACATCTCCAGAATCCCGCCTGGTGTCTTCAGCAAGCTGGAGAACCTGCTGCTCCTGGATCTCCAGCACAACAGGCTGAGCGACGGCGTCTTCAAGCCCGACACCTTCCATGGCCTCAAGAACCTCATGCAGCTCAACCTGGCCCACAACATCCTGAGAAAGATGCCGCCCAGGGTCCCCACCGCCATTCACCAGCTCTACCTGGACAGTAACAAGATTGAGACCATCCCTAACGGATACTTCAAGAGCTTTCCCAATCTTGCCTTCATTCGGCTTAACTACAACAAGCTGACAGACAGGGGACTCCCCAAGAACTCCTTTAATATCTCCAACCTGCTTGTGCTCCACCTGTCCCACAACAGGATCAGCAGTGTGCCCGCCATCAACAACAGGCTGGAACACCTGTACCTCAACAACAATAGCATCGAGAAAATCAACGGAACCCAGATTTGCCCCAACGACCTAGTGGCGTTCCATGACTTCTCCTCGGACCTGGAGAACGTGCCACACCTGCGCTACCTGCGGCTGGATGGAAACTACTTGAAGCCGCCCATCCCGCTGGACCTCATGATGTGCTTCCGCCTCCTGCAGTCCGTGGTCATCGCGGCCGCTGACTACAAGGACGACGACGACAAGTAATTCGAATCTAGAGCCTGCAGTCTCGAGGCATGCGGTACCAAGCTTGTCGAGAAGTACTAGAGGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTAAAAAACCTCCCACACCTCCCCCTGAACCTAAACATAAAAATTAAGGTTT




Table S3. List of Real-time PCR primers
	Human PRELP F
	5’-CGCCATCAACAACAGGCTGGAA-3’

	Human PRELP R
	5’-TCCGAGGAGAAGTCATGGAACG-3’

	Human CTGF F
	5’-CTTGCGAAGCTGACCTGGAAGA-3’

	Human CTGF R
	5’-CCGTCGGTACATACTCCACAGA-3’

	Human COL1A1 F
	5’-GATTCCCTGGACCTAAAGGTGC-3’

	Human COL1A1 R
	5’-AGCCTCTCCATCTTTGCCAGCA-3’

	Human GAPDH F
	5’-TCCTGTTCGACAGTCAGCCG-3’

	Human GAPDH R
	5’-CCCCATGGTGTCTGAGCGAT-3’

	Mouse Prelp F
	5’-CAGCAACAAGCTGGAACACCTG-3’

	Mouse Prelp R
	5’-GCACGTTTTCCAGATCCGAGGA-3’

	Mouse Tgfβ1 F
	5’-TGATACGCCTGAGTGGCTGTCT-3’

	Mouse Tgfβ1 R
	5’-CACAAGAGCAGTGAGCGCTGAA-3’

	Mouse Tgfβr1 F
	5’-TGCTCCAAACCACAGAGTAGGC-3’

	Mouse Tgfβr1 R
	5’-CCCAGAACACTAAGCCCATTGC-3’

	Mouse Ctgf F
	5’-TGCGAAGCTGACCTGGAGGAAA-3’

	Mouse Ctgf R
	5’-CCGCAGAACTTAGCCCTGTATG-3’

	Mouse Col1a1 F
	5’-CCTCAGGGTATTGCTGGACAAC-3’

	Mouse Col1a1 R
	5’-CAGAAGGACCTTGTTTGCCAGG-3’

	Mouse Yap F
	5’-CCAGACGACTTCCTCAACAGTG-3’

	Mouse Yap R
	5’-GCATCTCCTTCCAGTGTGCCAA-3’

	Mouse Diaph1 F
	5’-ATCCTGGAGGTGAATGAGGCTG-3’

	Mouse Diaph1 R
	5’-CCACACCAAACTGCTCTGACTC-3’

	Mouse Rage F
	5’-GCCACTGGAATTGTCGATGAGG-3’

	Mouse Rage R
	5’-GCTGTGAGTTCAGAGGCAGGAT-3’

	Mouse Gapdh F
	5’-GGAGCGAGACCCCACTAACA-3’

	Mouse Gapdh R
	5’-GCCTTCTCCATGGTGGTGAA-3’





Supplementary Figures:

Figure S1
[image: ]
PRELP Expression in Human Lungs: Comparison Between IPF Patients and Controls. (A) Single-cell RNA sequencing analysis of epithelial and endothelial cells based on GSE136831 data. None of the comparisons showed statistically significant differences. (B, C) Expression levels of PRELP in human lung tissues analyzed using microarray data from GEO Profiles. (B) Comparison of expression levels in the entire lung tissue between normal (n = 6) and interstitial lung disease (ILD) group (n = 23). (Profile: GDS3951). (C) Comparison of expression levels in fibroblasts from normal (n = 10), usual ILD (n = 3), and scleroderma-associated ILD (n = 8) groups. (Profile: GDS4995). Histogram bars and error bars represent the mean ± SEM. *P < 0.05 was considered statistically significant. N.S.: not significant.


Figure S2
[image: ]
(A, B) Immunofluorescence staining of lung sections in wild-type (WT) and PRELP knockout (KO) mice with an anti-PRELP antibody. Scale bars: 100 µm. N = 4 per group. (C) Western blotting analysis was performed using the lung tissues from wild-type(WT) and PRELP KO mice. The original blots and gels are presented in Supplementary Figure S3. (D) Expression levels of PRELP were measured. (E) Prelp mRNA expression levels in the lungs of WT and PRELP KO mice. Gene expression levels were normalized to Gapdh and expressed relative to WT mice (set to 1). (F) Body weight of WT and PRELP KO mice. N = 7–8 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05 and **P < 0.01 were considered statistically significant. N.S.: not significant.


Figure S3
[image: ]
[bookmark: OLE_LINK1]Full membrane images of cropped Western blot analyses showing PRELP expression in wild-type(WT) and PRELP knockout (KO) mice. Blank wells were included in a separate experiment. The same membrane was used for protein detection.



Figure S4
[image: ]
Analysis of wild-type (WT) and PRELP knockout (KO) mice treated with phosphate-buffered saline (PBS) or bleomycin (BLM). (A) Lung resistance measured during respiratory function tests. (B–D) Cellular fractions in BALF, including macrophages, lymphocytes, and neutrophils. (E) Total protein concentration in BALF. (F) Western blotting analysis was performed using the lung tissues from WT and PRELP KO mice. The original blots and gels are provided in Supplementary Figure S5. (G) Expression levels of PRELP were measured. (H) Prelp mRNA expression levels in the lungs of WT and PRELP KO mice with PBS or BLM. Gene expression levels were normalized to Gapdh and expressed relative to WT mice with PBS (set to 1). N = 7–9 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05, **P < 0.01, and ***P < 0.001 were considered statistically significant. N.S.: not significant.



Figure S5
[image: ]
Full membrane images of cropped Western blot analyses showing PRELP expression in wild-type(WT) and PRELP knockout (KO) mice with phosphate-buffered saline (PBS) or bleomycin. The same membrane was used for protein detection.


Figure S6
[image: ]
PRELP Expression in mouse lungs: Comparison between the phosphate-buffered saline (PBS) control group and the bleomycin (BLM) treated group. Single-cell RNA sequencing analysis of stromal, epithelial, and endothelial cells based on GSE141259 data. None of the comparisons showed statistically significant differences.






Figure S7
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Wild-type (WT) mice were assigned to five groups: Phosphate-buffered saline (PBS)-treated mice receiving control protein (NC) or 100 μg recombinant PRELP (rPro100), and bleomycin (BLM)-induced lung fibrosis mice receiving control protein (NC), 10 μg, or 100 μg of recombinant PRELP protein (rPro 10 or rPro 100, respectively). (A) Lung resistance measured during respiratory function tests. (B–D) Cellular fractions in BALF, including macrophages, lymphocytes, and neutrophils. N = 4-6 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05 and ***P < 0.001 were considered statistically significant. N.S.: not significant.


Figure S8
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Expression of PRELP in A549 and HFL1 cells. (A) PRELP mRNA expression in A549 and HFL1 cells. (B) Comparison of PRELP mRNA expression between control cells (control) and PRELP knockdown (KD) cells in A549 and HFL1 cells. (C) Comparison of PRELP mRNA expression between control cells (control) and PRELP overexpression (OE) cells in A549 and HFL1 cells. (D) Comparison of PRELP mRNA expression with or without stimulation with 5 ng/mL TGF-β1 in A549 and HFL1 cells. Gene expression levels were analyzed using the delta-delta Ct method. All values were normalized to GAPDH and expressed relative to the untreated control group, which was set to 1, unless otherwise indicated. For comparisons across different cell lines, HFL1 cells were used as the calibrator. Histogram bars and error bars represent the mean ± SEM. *P < 0.05, **P < 0.01, and ***P < 0.001 were considered statistically significant. N = 2–4 per group.

Figure S9
[image: ]
(A) Western blot analysis of A549 cells in control cells (control) and PRELP-overexpressing cells (OE) after stimulation with 5 ng/mL TGF-β1. The original blots and gels are provided in Supplementary Figure S11. (B, C) Expression levels of vimentin and E-cadherin in these cells following TGF-β1 treatment. N = 3 per group. Histogram bars and error bars represent the mean ± SEM. N.S., not significant.



[image: グラフィカル ユーザー インターフェイス, 設計図

AI によって生成されたコンテンツは間違っている可能性があります。]Figure S10
Full membrane images of cropped western blot data in A549 cells in control cells (control) or PRELP knockdown cells (KD) after stimulation with 1 ng/mL of TGF-β1 (A), and in cells treated with or without recombinant PRELP protein at 1.0 μg/mL (control or rPro) after stimulation with 5 ng/mL of TGF-β1 (B). Blank wells were included in a separate experiment. In each panel, protein bands were obtained from the same original membrane, which was cut into sections for separate antibody probing.

[image: ]Figure S11
Full membrane images of cropped Western blot data in A549 cells in control cells (control) and PRELP overexpression cells (OE) after stimulation with 5 ng/mL TGF-β1. Blank wells were included in a separate experiment. Protein bands were obtained from the same original membrane, which was cut into sections for separate antibody probing.



Figure S12
[image: ]
(A-D) Immunofluorescence staining of A549 cells showing ZO-1 and Cav-1 expression in control cells (control) and PRELP overexpression cells (OE). N = 3 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05 was considered statistically significant.



[image: ]Figure S13
(A, B) Scratch test measuring the migratory ability of HFL1 cells. Comparison of migration distance between control cells (control) and PRELP overexpression cells (OE). N = 6 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05 was considered statistically significant.



Figure S14
[image: ]mRNA expression levels of CTGF and COL1A1 in A549 cells (A-D) and HFL1 cells (E-H) after TGF-β1 treatment (5 ng/mL) in control cells (control), PRELP knockdown (KD) cells, and PRELP overexpression (OE) cells. Gene expression levels were normalized to GAPDH and expressed relative to the untreated control cells (no TGF-β1 stimulation, no PRELP knockdown, and no PRELP overexpression), which were used as the calibrator and set to 1. Histogram bars and error bars represent the mean ± SEM. *P < 0.05, **P < 0.01, and ***P < 0.001 were considered statistically significant. N = 3 per group. N.S.: not significant.


Figure S15
[image: ]
Western blotting analysis was performed using the lung tissues from wild-type(WT) and PRELP knockout (KO) mice. Expression levels of phosphorylated Smad2/3 (pSmad2/3) was measured. The original blots and gels are provided in Supplementary Figure S16. N = 6 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05 was considered significant.


Figure S16
[image: ]
Full membrane images of cropped Western blot analyses showing phosphorylated Smad2/3 (pSmad2/3) and total Smad2/3 (tSmad2/3) expression in wild-type(WT) and PRELP knockout (KO) mice. Blank wells were included in a separate experiment. The same membrane was used for protein detection.




Figure S17
[image: ]
mRNA expression levels in the lungs of wild-type(WT) and PRELP knockout (KO) mice. (A) Tgfβ1 mRNA expression, (B) Tgfβr1 mRNA expression, (C) Ccn2/Ctgf mRNA expression, (D) Col1a1 mRNA expression, (E) Yap mRNA expression, (F) Diaph1 mRNA expression, and (G) Rage mRNA expression in mouse lung tissues of WT and PRELP KO mice. Gene expression levels were normalized to Gapdh and expressed relative to WT mice (set to 1). N = 7–8 per group. Histogram bars and error bars represent the mean ± SEM. *P < 0.05, **P < 0.01, and ***P < 0.001 were considered statistically significant. N.S.: not significant.

 [image: ]Figure S18
Full membrane images of cropped Western blot analyses showing phosphorylated Smad2/3 (pSmad2/3) and total Smad2/3 (tSmad2/3) expression in A549 cells treated with or without recombinant PRELP protein (control or rPro). Blank wells were included in a separate experiment. The same membrane was used for protein detection.



Figure S19
Full membrane images of cropped Western blot analyses showing CTGF expression and βactin expression in A549 cells treated with or without recombinant PRELP protein (control or rPro). Blank wells were included in a separate experiment. The same membrane was used for protein detection.[image: ]



Figure S20
Full membrane images of cropped Western blot analyses showing DIAPH1 expression and βactin expression in A549 cells treated with or without recombinant PRELP protein (control or rPro). Blank wells were included in a separate experiment. Protein bands were obtained from the same original membrane, which was cut into sections for separate antibody probing.[image: ]



Figure S21
[image: ]
Full membrane images of cropped Western blot analyses showing phosphorylated YAP (pYAP), total YAP (tYAP) expression and βactin expression in A549 cells treated with or without recombinant PRELP protein (control or rPro). Blank wells were included in a separate experiment. The same membrane was used for protein detection.



Figure S22
[image: ]
Full membrane images of cropped Western blot analyses showing DIAPH1 expression, phosphorylated YAP (pYAP), total YAP (tYAP) expression, and βactin expression in the lung tissues from mice treated with or without recombinant PRELP protein (control or rPro). Blank wells were included in a separate experiment. Protein bands were obtained from the same original membrane, which was cut into sections for separate antibody probing. pYAP, tYAP, and β-actin were detected on the same membrane.
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