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Fig. S1. (A-B) EdU staining and quantitative analysis of the first, third, and fifth passages of

BxPC-3 (A) cells. Scale bar, 100 um. (C) CCKS8 analysis of the first, third, and fifth passages of

BxPC-3 (A) cells. (D-E) Flow cytometry assay and quantitative analysis of the first, third, and

fifth passages of BXxPC-3 (A) cells. (F-G) Western blot analysis and quantitative analysis of

caspase-3 in BxPC-3 (A) cells at the first, third, and fifth passages.
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Fig. S2. Exo-A and Exo-N concentration and characterization. (A) TEM of Exo-A and Exo-N
isolated from BxPC-3 (N/A) cells, scale bar = 100 nm. (B) Representative NTA images illustrating
the size and particle distribution of Exo-A and Exo-N. (C) Isolated Exos exhibited expression of
key exosomal proteins relative to parental cells. All experiments were performed with 3

independent replicates. *p < 0.05, **p < 0.01, **xp < 0.001, ****p < 0.0001.
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Fig. S3. Exo-A remodeled the ECM to promote PDAC stemness. (A) Representative images of oil
red O staining after pre-treated with Exo-A and Exo-N, scale bar, 100 pm. (B) Quantitative
analysis of a-SMA, Desmin, Vimentin and FN expression in LX-2 cells treated with Exo-A and
Exo-N. (C) Quantitative analysis of tumor-sphere formation of PDAC cells cultured on ECM
remodeled by LX-2 cells pretreated with Exo-A and Exo-N. Scale bar, 100 um. (D) Quantitative
analysis of CD44, ALDHI1A and Oct4 expression in in PDAC cells co-cultured with remodeled
ECM by LX-2 cells pretreated with Exo-A and Exo-N. (E) Representative images of colony
formation assays for PDAC cells after ECM remodeling of Lx-2 cells. (F) Quantification of tumor
weights. (G) IHC results and statistical analysis of ALDHIA of subcutaneous grafted tumors.
Scale bar, 100 pum. *p < 0.05, *xp < 0.01, **xp < 0.001, *=***p < 0.0001. Abbreviations: PDAC,



pancreatic ductal adenocarcinoma; IHC, immunohistochemistry; ECM, extracellular matrix.
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Fig. S4. MiR-1246 was enriched in Exo-A and activated HSCs. (A) Kaplan—Meier survival

analysis comparing patient outcomes based on miR-1246 levels, with statistical significance



determined using the Log-rank test (p < 0.01). (B-C) The qRT-PCR analysis of cellular and
exosomal miR-1246 expression in hTERT-HPNE, BxPC-3 cells under normal and acidic
conditions, and relative Exos, with U6 as the endogenous control. (D-E) Representative images
and statistical results of oil red O staining after overexpressing/silencing miR-1246, scale bar, 100
um. (F) Representative images of IF analysis. The fluorescence intensity of Collagen I (red) was
increased after transfecting miR-1246 inhibitors. Scale bar, 50 pm. (G) The statistical results of
ECM stiffness of Lx-2 cells after treating them with miR-1246 inhibitors. (H) CCK-8 analyzed the
proliferative capacity of Lx-2 cells after inhibiting miR-1246. (I-J) Representative images of
colony formation assays showing LX-2 cell proliferation. (K) Transwell assays was performed to
assay the capacity of migration and invasion of Lx-2 cells after silencing miR-1246, scale bar, 100
pm. *p < 0.05, #*p < 0.01, ***p < 0.001, ****p < 0.0001. Abbreviations: WB, western blot; IF,
immunofluorescence; ECM, extracellular matrix; FN, fibronectin; a-SMA, alpha-smooth muscle

actin; CCK-8, cell counting Kit-8; HSC, hepatic stellate cell
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Fig. S5. MiR-1246 remodeled the ECM of HSCs to promote PDAC stemness. (A) Flow cytometry
was performed to validate the ECM remodeling of Lx-2 cells after inhibiting miR-1246. (B-C)
The representative images and statistical results of remodeled ECM of Lx-2 cells after
overexpressing and silencing miR-1246 on the tumor-sphere formation of PDAC cells. Scale bar,
100 pm. (D-G) WB results and quantitative analysis revealed the expression of CD44, ALDHIA,
Oct4 of PDAC cells after co-culture with remodeled ECM of Lx-2 cells transfected with miR-



1246 mimics and inhibitors. (H) CCK-8 analyzed the proliferative capacity of remodeled ECM on
PDAC cells. (I-J) Representative images of colony formation assays for remodeled ECM on
PDAC cells. (K-N) Transwell assays was performed to assay the capacity of migration and
invasion of remodeled ECM on PDAC cells, scale bar, 100 um. (O) IHC results and statistical
analysis of ALDHI1A of subcutaneous grafted tumors. Scale bar, 100 um. *p < 0.05, **p < 0.01,
*xxxp < 0.001, #*xxp < 0.0001. Abbreviations: CCK-8, cell counting Kit-8; HSC, hepatic stellate

cell; PDAC, pancreatic ductal adenocarcinoma; WB, western blot; IHC, immunohistochemistry;
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Fig. S6. MiR-1246 targeted WASF3 to promote HSCs activation and ECM remodeling. (A) The

expression of selected target genes of miR-1246 in Lx-2 cells by qRT-PCR, with GAPDH as the

endogenous control. (B) Kaplan-Meier survival curves comparing PDAC patient outcomes based

on WASF3 levels, with statistical significance determined by the Log-rank test (p < 0.01). (C) The



expression of WASF3 in BxPC-3 (N/A) cells by qRT-PCR, with GAPDH as the endogenous
control. (D) Flow cytometry was performed to validate the expression of WASF3 on Lx-2 cells
after overexpressing miR-1246 and inhibiting miR-1246 pre-stimulated with Exo-A. (E) The
representative images of oil red O staining following the transfection of miR-1246 in Lx-2 cells
pre-treated with WASF3 NC/OE plasmids. (F) Quantitative analysis of a-SMA, Desmin, Vimentin
and FN expression in LX-2 cells transfected with miR-1246 after pretreatment with WASF3
NC/OE plasmids. (G) Representative images of IF assays for Lx-2 cells after transfecting miR-
1246, which were pre-treated with WASF3 NC/OE plasmids. Scale bar, 50 um. (H-I) WB and
Quantitative analysis of a-SMA, Desmin, Vimentin, WASF3 and FN expression in LX-2 cells
treated with TGF-B. (J-K) WB and quantitative analysis of WASF3 in LX-2 cells transfected with
WASF3 sh NC/sh1-3 plasmids. (L-M) WB and quantitative analysis of a-SMA, Desmin, Vimentin
and FN expression in LX-2 cells transfected with miR-1246 after pretreatment with WASF3 sh
NC/sh2 plasmids. (N) Representative images of remodeled ECM of Lx-2 cells overexpressed
miR-1246 and silenced it pre-treated with Exo-A on the tumor-sphere formation of PDAC cells.
scale bar, 100 pm. (O) Quantitative analysis of the expression of CD44, ALDHI1A, and Oct4 in
PDAC cells co-cultured with remodeled ECM from LX-2 cells pretreated with WASF3 NC/OE
plasmids. *p < 0.05, **p < 0.01, **xp < 0.001, ****p < 0.0001. Abbreviations: WASF3, Wiskott—
Aldrich syndrome protein family member 3; NC, negative control; OE, overexpression; qRT-PCR:

Quantitative reverse transcriptase PCR
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Fig. S7. TDEs miR-1246 targeted WASF3 to activated PI3K-Akt pathways to promote HSCs’
activation and PDAC liver metastasis. (A) Volcano plot of selected differentially regulated genes

in WASF3-overexpressing plasmids treated Lx-2 cells vs untreated Lx-2 cells. The vertical dashed



line showed an adjusted p <0.1, and the horizontal dashed lines indicated an absolute log2 FC < 1.
(B) The heat-map represents differential genes in WASF3-overexpressing group versus NC group.
(C) GO term analysis identified significant functional enrichment among the differentially
expressed genes in WASF3-OE cells versus NC controls. (D) The bubble plot represents pathway
enrichment analysis performed on genes differentially downregulated in WASF3 OE group. (E)
Quantitative analysis of protein expression in the PI3K/AKT signaling pathway in LX-2 cells
transfected with miR-1246 and pretreated with WASF3 NC/OE plasmids (including PI3K
inhibitor-LY294002, and Akt inhibitor-MK2206). (F-G) WB analysis and quantitative assessment
of a-SMA, Desmin, and Collagen I expression in LX-2 cells transfected with miR-1246, following
pretreatment with WASF3 NC/OE plasmids, as well as with the PI3K inhibitor LY294002 and the
Akt inhibitor MK2206. Abbreviations: NC, negative control; OE, overexpression



