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Supplemental Figure 1 Knockdown of hSYISL significantly reduces pulmonary EMT in A549 cells.
(A) RT-qPCR analysis revealed a significant decrease in the mRNA levels of hSYISL, ACTA2, FN1, CDH2, Vimentin, and increase in CDH1, following hSYISL knockdown compared to the control group  in A549 cells.
(B) Western blot analysis demonstrated a significant decrease in protein expression levels of Vimentin and N-Cadherin following the knockdown of hSYISLin A549 cells.
(C) Colony formation assay was conducted to assess the impact of hSYISL knockdown on the proliferation capacity of A549 cells.
(D) EDU staining illustrates the impact of hSYISL knockdown on A549 
cell proliferation. Scale bar = 50 μm.
(E) Transwell assays demonstrated the impact of hSYISL knockdown in A549 cell migration after 36 hours.
(F) Immunofluorescence assay was conducted to assess the impact of hSYISL knockdown on vimentin expression in A549 cells. Nuclei were stained with DAPI. Scale bar = 20 μm. 
All data are presented as mean ± SD (*p<0.01, **p<0.01, ***p<0.001 and ****p<0.0001, unpaired Student’s t-test unpaired Student’s t-test).
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Supplemental Figure 2 SYISL knockdown significantly reduces promotes the TGF-β induced pulmonary EMT in MLE-12 cell.
(A) RT-qPCR analysis of the mRNA levels of SYISL in MLE-12 cells that were treated in vitro with 5 ng/ml and 10 ng/ml TGF-β for 48h. Bars represent mean values of mRNA levels normalized to Gapdh mRNA. All Data are presented as mean ± SD. (**p<0.01 and ***p<0.001, ****p<0.0001, unpaired Student’s t-test).
(B) RT-qPCR analysis was performed to assess the mRNA levels of SYISL, Acta2, Cdh2, Cdh1, Vimentin, and Fn1 in MLE-12 cells following transfection with si-SYISL for 24 hours, followed by treatment with 10 ng/ml of TGF-β for an additional 24 hours.
(C)Western blot analysis revealed a significant inhibition of the elevation in protein levels of Vimentin and N-Cadherin induced by TGF-β following SYISL knockdown, compared to the control group  in MLE-12 cells.
(D) EDU staining depicts the impact of SYISL knockdown  on MLE-12 cell proliferation in response to TGF-β inhibition. Scale bar = 50 μm.
(E) The colony formation assay was conducted to evaluate the proliferation capacity of MLE-12 cells following SYISL knockdown, demonstrating the inhibition of the increased cell proliferation induced by TGF-β in MLE-12 cells.
(F) Transwell assays demonstrate the impact of SYISL knockdown on the increased cell migration ability induced by TGF-β in MLE-12 cells, observed for 36 hours.
(G) Immunofluorescence detection illustrates the impact of SYISL knockdown  on vimentin expression in MLE-12 cells, attenuating the influence of TGF-β. Nuclei were counterstained with DAPI. Scale bar = 20 μm. 
All Data are presented as mean ± SD. (*p<0.05, **p<0.01, ***p<0.001, and ****p<0.0001, unpaired Student’s t-test).
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Supplemental Figure 3 hSYISL knockdown significantly reduces promotes the TGF-β induced pulmonary EMT in A549 cell.
(A) RT-qPCR analysis was performed to assess the mRNA levels of hSYISL, ACTA2, CDH2, CDH1, Vimentin, and FN1 in A549 cells following transfection with si-SYISL for 24 hours, followed by treatment with 10 ng/ml of TGF-β for an additional 24 hours.
(B)Western blot analysis revealed a significant inhibition of the elevation in protein levels of Vimentin, α-SMA and N-Cadherin induced by TGF-β following hSYISL knockdown in A549 cells.
(C) The colony formation assay was conducted to evaluate the proliferation capacity of A549 cells following hSYISL knockdown, demonstrating the inhibition of the increased cell proliferation induced by TGF-β in A549 cells.
(D) EDU staining depicts the impact of hSYISL knockdown on A549 cell proliferation in response to TGF-β inhibition. Scale bar = 50 μm.
(E) Transwell assays demonstrate the impact of hSYISL knockdown on the increased cell migration ability induced by TGF-β in A549 cells, observed for 36 hours.
(F) Immunofluorescence detection illustrates the impact of hSYISL knockdown on vimentin expression in A549 cells, attenuating the influence of TGF-β. Nuclei were counterstained with DAPI. Scale bar = 20 μm. 
All Data are presented as mean ± SD. (*p<0.05, **p<0.01, ***p<0.001, and ****p<0.0001, unpaired Student’s t-test).
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Supplemental Figure 4 SYISL overexpression significantly promotes the TGF-β induced pulmonary EMT in MLE-12 cell.
(A) RT-qPCR analysis of the mRNA levels of SYISL in MLE-12 cells that were treated in vitro with overexpression of SYISL for 24 h, and then with 10 ng/ml TGF-β for 24 h. Bars represent mean values of mRNA levels normalized to Gapdh mRNA. Data are presented as mean ± SD (**p<0.01 and ***p<0.001, unpaired Student’s t-test).
(B) Western blot assay showing Vimentin, E-Cadherin, and Gapdh protein levels in MLE-12 cells. 
(C) Colony formation assay for the evaluation of proliferation of MLE-12 cells after SYISL overexpression. (24 h) and then treated with TGF-β (10 ng/ml TGF-β for 24 h).
(D) EDU staining demonstrated the effect of SYISL on MLE-12 cell proliferation. Scale bar=50 μm
(E) Transwell demonstrated the effect of SYISL on MLE-12 cell migration after 36h. Scale bar=100 μm
(F) Effect of SYISLon MLE-12 cell as measured by immunofluorescence. MLE-12 cells were treated with overexpression of SYISL and then treated with 10 ng/ml TGF-β for 24 h. The nuclei were counterstained with DAPI. Scale bar=20 μm
All Data are presented as mean ± SD. (*p<0.05,**p<0.01, ***p<0.001, and ****p<0.0001, unpaired Student’s t-test).
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Supplemental Figure 5 Overexpression of SYISL significantly promotes TGF-β induced pulmonary EMT in A549 cells.
(A) RT-qPCR analysis of the mRNA levels of SYISL in A549 cells that were treated in vitro with overexpression of SYISL for 24 h, and then with 10 ng/ml TGF-β for 24 h. Bars represent mean values of mRNA levels normalized to GAPDH mRNA. 
(B) Western blot assay showing Vimentin, E-Cadherin, and GAPDH protein levels in A549 cells. 
(C) Overexpression of SYISL affects colony formation in A549 cells. 
(D) EDU staining demonstrated the effect of SYISL on A549 cell proliferation. Scale bar=50 μm
(E) SYISL is critical for cell metastasis in a transwell assay. Scale bar, 50 μm
(F) Immunofluorescence staining of Vimentin. A549 cells were treated with overexpression of SYISL for 24 h and then treated with 10 ng/ml TGF-β for 24 h. The nuclei were counterstained with DAPI. Bar = 20 μm. 
All Data are presented as mean ± SD. (*p<0.05, **p<0.01, ***p<0.001, and ****p<0.0001, unpaired Student’s t-test).
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Supplemental Figure 6 Knockdown of DSP markedly enhances EMT in MLE-12 cell
(A) Western blot analysis demonstrates the protein levels of DSP in MLE-12 cells, overexpressing SYISL with concurrent treatment of CHX at 2, 4, 8, and 12 h.
(B) RT-qPCR analysis of the mRNA levels of Dsp, Vim, and Cdh1 in shNC and shDsp in MLE-12 cells that were treated in vitro with 10 ng/ml TGF-β for 24 h. Bars represent mean values of mRNA levels normalized to Gapdh mRNA. 
(C) Western blot assay showing Dsp, Vimentin, E-Cadherin, and Gapdh protein levels in MLE-12 cell groups. shNC: short hairpin control (control lentivirus); shDSP: short hairpin DSP (DSP lentivirus).
(D) Dsp is critical for cell metastasis in a transwell assay
(E) Immunofluorescence staining of Vimentin in shNC and shDsp in MLE-12 cells that were treated with 10 ng/ml TGF-β for 24 h.The nuclei were counterstained with DAPI. Bar = 20 μm.
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[bookmark: _Hlk188742709]Supplemental Figure 7 Dsp has increased in SYISL knockdown mice 
(A) Dsp has increased in SYISL knockdown mice as shown by IHC analysis; scale bar=100μm; n= 3.
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Supplemental Figure 8 DSP interaction with YAP1 
(A)The molecular network interacting with DSP, as predicted by the BioGRID database, is depicted herein. DSP is represented in red, while YAP1 is depicted in green, indicating their interaction
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Supplemental Figure 9 SYISL-Dsp complex modulates Hippo-Yap1 pathway through Pi3k/Akt signaling in MLE-12 cell
(A) Co-IP assays demonstrated the interaction between DSP and YAP1, which was minimally impacted by SYISL overexpression in MLE-12 cells. 
(B) Immunofluorescence staining reveals the cellular localization of Yap1 in MLE-12 cells. The nuclei were counterstained with DAPI. Bar = 20 μm.
(C) Western blot assay showing Phospho-PI3 Kinase p85 (Tyr458)/p55 (Tyr199), PI3 Kinase p85, Phospho-YAP1 (Ser127), Yap1, p-Akt, AKT and GAPDH protein levels after SYISL was overexpressed, or Dsp was knocked down, or Dsp was silenced and SYISL was overexpressed simultaneously in MLE-12 cell groups. NC: short hairpin control (control lentivirus); shDsp: short hairpin Dsp (Dsp lentivirus). 
(D) Dual-luciferase reporter assays demonstrated that individual overexpression of SYISL and individual knockdown of Dsp, as well as overexpression of SYISL after Dsp knockdown, enhanced the luciferase activity of the VIM promoter region in MLE-12 cells.
(E)YAP1 binds to the vimentin gene promoter region in Mouse. The ChIP-qPCR primers used were pointed out in the ﬁgure.
(F) ChIP–qPCR showing the SYISL overexpression and Dsp knockdown regulated the Yap1-binding Vim gene promoter region and its transcription frequency in MLE-12 cells. shNC+pcDNA3.1, SYISL,shDsp, shDsp-SYISL.
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Supplemental Figure 10 SYISL-Dsp H3K27ac modification at the Vim Locus in MLE-12 cell
(A) The design of ChIP-qPCR primer in mouse vimentin promoter region (spanning from -889bp to -644bp, -340bp to -90bp, 209bp to 376bp, and 602bp to 812bp).
(D)Immunofluorescence staining reveals H3K27ac enrichment (red) in MLE-12 cells. shNC+pcDNA3.1, SYISL,shDsp, shDsp-SYISL.
(C) ChIP-qPCR showed that overexpression of SYISL and Dsp knockdown significantly enhanced the modification of H3K27ac in the vimentin promoter region in MLE-12 cells. shNC+pcDNA3.1, SYISL,shDsp,shDsp-SYISL.

[bookmark: _Hlk201526324]All data are presented as mean ± SD (**p<0.01**p<0.01, ***p<0.001, and ****p<0.0001, unpaired Student’s t-test).
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Supplemental Figure 11 SYISL and Dsp jointly promote the epithelial-mesenchymal crosstalk in pulmonary fibrosis
(A-C) RT-qPCR analysis validated the mRNA levels of Acta2, Col1a1, and Fn1 in MLE-12 cells and PMLFs co-cultured system. Bars represent mean values of mRNA levels normalized to Gapdh mRNA. 
(D) Western blot assay showing the protein level of Fibronectin, α-SMA, Collagen Ⅰ, and Gapdh in MLE-12 cells and PMLFs co-cultured system.
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Supplemental Figure 12 Knockdown of SYISL attenuated BLM-induced pro-fibrotic genes expression.
(A) RT-qPCR analysis validated that the SYISL, Acta2, Col1a1, Fn1, Vim and Yap1 mRNA expression was significantly downregulated by SYISL-ASO. Bars represent mean values of mRNA levels normalized to Gapdh mRNA. 
(B) Western blot analysis of expression of Fn1, Vim and Yap1, α-sma in BLM-treated mice after SYISL silencing.; n = 3.
All data are presented as mean ± SD (**p<0.01**p<0.01, ***p<0.001, and ****p<0.0001, unpaired Student’s t-test).

Table S1. 
Baseline demographic characteristics of donor controls and IPF patients used in the analysis of Reverse transcription qPCR, related to Figures 1A.

	Category
	Control
n = 12
	IPF
n = 20
	p-value

	Male (%)
	 9 (75.0) 
	19 (95.0) 
	0.14

	Age years
	69.0 (60.5 - 71.0)
	65.0 (61.0 - 68.3)
	0.27

	Pulmonary function test

	FVC L
	3.33 (2.54 - 4.32)
	3.47 (2.92 - 3.71)
	0.67

	FVC % predicted
	107.0 (87.5 - 119.3)
	92.2 (79.5 - 98.2)
	0.041

	FEV1 L
	2.36 (1.91 - 3.16)
	2.41 (2.25 - 2.88)
	0.80

	FEV1 / FVC %
	78.1 (62.7 - 83.1)
	79.4 (70.1 - 84.7)
	0.44

	FEV1 % predicted
	102.6 (80.1 - 104.8)
	79.7 (75.1 - 91.4)
	0.07

	DLCO ml/min/mmHg
	18.2 (17.2 - 23.5)
	12.0 (10.9 - 14.0)*
	0.004

	DLCO % predicted
	128.4 (109.6 - 136.5)
	70.0 (58.7 - 75.2)*
	<0.001

	Reason for Surgery

	Diagnosis or Treatment of Lung Cancer
	12 (100)
	5 (25)
	

	ILD diagnosis (SLB)
	0
	15 (75)
	

	Data are presented as No. (%) or median (interquartile range).
P values of less than 0.05 were considered to be statistically significant.
*n = 19.
IPF, idiopathic pulmonary fibrosis; FVC, forced vital capacity; FEV1, forced expiratory volume in 1 second; DLCO, diffusing capacity of the lung for carbon monoxide; ILD, interstitial lung disease; SLB, surgical lung biopsy.



TableS2
The list of RT-qPCR /ChIP-PCR/LUC primers and shRNAs sequences
RT-qPCR primers
	Gene
	Species
	Forward Primer
Sequence（5’-3’）
	Reverse Primer
Sequence（5’-3’）

	GAPDH
	Human
	GTCTCCTCTGACTTCAACAGCG
	ACCACCCTGTTGCTGTAGCCAA

	ACTA2
	Human
	CTCTGGACGCACAACTGGCATC
	CACGCTCAGCAGTAGTAACGAAGG

	Ecadherin
	Human
	CGAGAGCTACACGTTCACGG
	GGGTGTCGAGGGAAAAATAGG

	Ncadherin
	Human
	CGATAAGGATCAACCCCATACA
	TTCAAAGTCGATTGGTTTGACC

	Vimentin
	Human
	TTGCCGTTGAAGCTGCTAACTACC
	AATCCTGCTCTCCTCGCCTTCC

	COL1A1
	Human
	GAGGGCCAAGACGAAGACATC
	CAGATCACGTCATCGCACAAC

	FN1
	Human
	ACAACACCGAGGTGACTGAGAC
	GGACACAACGATGCTTCCTGAG

	DSP
	Human
	TGACAGACCGCTGGCAAAGGAT
	GGCGTTTAGCATCATAGAGCCAC

	hSYISL
	Human
	AAACTCTCCTTCCCTCTCAGT
	TCATACAATCTTTTTCCCCAG

	SYISL
	Mouse
	CTCGTGGTCCCTCCCTGTAA
	GTCTGCGTGCTCCTGTGGTT

	Fn1
	Mouse
	CCCTATCTCTGATACCGTTGTCC
	TGCCGCAACTACTGTGATTCGG

	Cdh1
	Mouse
	GGTCATCAGTGTGCTCACCTCT
	GCTGTTGTGCTCAAGCCTTCAC

	Col1a1
	Mouse
	CAGAAGGACCTTGTTTGCCAGG
	CAGAAGGACCTTGTTTGCCAGG

	Acta2
	Mouse
	TGCTGACAGAGGCACCACTGAA
	CAGTTGTACGTCCAGAGGCATAG

	vimentin
	Mouse
	CGGAAAGTGGAATCCTTGCAGG
	AGCAGTGAGGTCAGGCTTGGAA

	gapdh
	Mouse
	GAGAGGCCCTATCCCAACTC
	TCAAGAGAGTAGGGAGGGCT

	dsp
	Mouse
	TACACCTCAGGGCTGGAAACTC
	GTAGTCTCCAGACCTCGTAAGC


ChIP-qPCR primers
	Name (Human)
	Forward Primer
Sequence（5’-3’）
	Reverse Primer
Sequence

	VIMENTIN-ChIP-primer-1-
	AACTTAGGGGCGCTCTTGTC
	GGTGGGGTCGCTTAGTCAC

	VIMENTIN-ChIP-primer-2
	AAGCTGGACTGAGCCCGTTA
	AAAGAGCGCCTGAGATTGGA

	VIMENTIN-ChIP-primer-3
	GCTTCGCCAACTACATCGAC
	CATGGGCGCAGCCTTACTT

	VIMENTIN-ChIP-primer-4
	GAGAAGTAAGGCTGCGCCCAT
	GAGGAAATGCGAACTGCAAGG

	Name (Mouse)
	Forward Primer
Sequence（5’-3’）
	Forward Primer
Sequence（5’-3’）

	vimentin-ChIP-primer-1
	CCGGGTCTGCAAGAGTTTCT
	CTGCCTCTGGAGTAAAGCCC

	vimentin-ChIP-primer-2
	CTGGGCTTTACTCCAGAGGC
	GAAACAAAGAGGGCCCGAGA

	vimentin-ChIP-primer-3
	TATGTGACCACGTCCACACG
	GTCCACCGAGTCTTGAAGCA

	vimentin-ChIP-primer-4
	GTGGATCAGCTCACCAACGA
	CCGCTTCCTCTGCTATCCTC


shRNAs and siRNA sequences
	Name
	Sequence（5’-3’）

	shDSP-Forward Primer
(Human)
	CCGGCCTGAATTGAAGTATGGAGATCTCGAGATCTCCATACTTCAATTCAGGTTTTTG

	sh-DSP- Reverse Primer
(Human)
	AATTCAAAAACCTGAATTGAAGTATGGAGATCTCGAGATCTCCATACTTCAATTCAGG

	Sh-hSYISL-Forward Primer
(Human)
	CCGGCAATGTTATCTCAAGACAATTCTCGAGAATTGTCTTGAGATAACATTGTTTTTG

	Sh-hSYISL-Reverse Primer
(Human)
	AATTCAAAAACAATGTTATCTCAAGACAATTCTCGAGAATTGTCTTGAGATAACATTG

	shdsp-Forward Primer
(Mouse)
	CCGGGCCTACAAGAAAGGTCTCATTCTCGAGAATGAGACCTTTCTTGTAGGCTTTTTG

	shdsp- Reverse Primer
(Mouse)
	AATTCAAAAAGCCTACAAGAAAGGTCTCATTCTCGAGAATGAGACCTTTCTTGTAGGC

	shTriobp-Forward Primer
(Mouse)
	CCGGGACGGATTCAAGCCTCAAATACTCGAGTATTTGAGGCTTGAATCCGTCTTTTTG

	shTriobp- Reverse Primer
(Mouse)
	AATTCAAAAAGACGGATTCAAGCCTCAAATACTCGAGTATTTGAGGCTTGAATCCGTC

	shTRIOBP-Forward Primer
(Human)
	CCGGGCTGACAGATTCAAGTCTCAACTCGAGTTGAGACTTGAATCTGTCAGCTTTTTG

	shTRIOBP-ReversePrimer
(Human)
	AATTCAAAAAGCTGACAGATTCAAGTCTCAACTCGAGTTGAGACTTGAATCTGTCAGC

	SYISL siRNA (sense): 
	GCGCAGUAGAAUGGAGAAATT

	SYISLsiRNA (antisense): 
	UUUCUCCAUUCUACUGCGCTT



LUC-PCR and SYISL primers
	Name
	Sequence（5’-3’）

	LUC-VIMENTIN-1
(-1000-+100bp)
(Human)
Forward Primer
	AAGTTTCTTGCTAACAAAAAGTCCGCACATTCGAGCAAAGACAGGCTTT

	LUC-VIMENTIN-1
(-1000-+100bp)
(Human)
Reverse Primer
	CTGGCTCCCGGAGAAGAGGCGAACGAGGGCGCGGTGGGTGTGGGTGGT

	LUC-VIMENTIN-2
(-1000-+100bp)
(Human)
Forward Primer
	GTCCCTATTGGCTGGCGCGCTCCGCGGCTGGGATGGCAGTGGGAGGGG

	LUC-VIMENTIN-2
(-1000-+100bp)
(Human)
Reverse Primer
	CCCAAGGGCCTTCAACTGCACACAAAGTGGTAGTTTTAAGAAATCTGT

	LUC-vimentin -1
(-1000-+100bp)
(Mouse)
Forward Primer
	TTTCAGAAAGGCCGAGATCAC

	LUC- vimentin -1
(-1000-+100bp)
(Mouse)
Reverse Primer
	TGCTGCGGCTGGAAAAACTGC

	LUC- vimentin -2
(-1000-+100bp)
(Mouse)
Forward Primer
	TAACAGTGTTATAAAAGCAGC

	LUC- vimentin -2
(-1000-+100bp)
(Mouse)
Reverse Primer
	TGCAACTTGTCGAGGTGGCAG

	SYISL 
Forward Primer
	CTCGTGGTCCCTCCCTGTAA

	SYISL
Reverse Primer
	GTCTGCGTGCTCCTGTGGTT
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