Supplementary Fig. S1. scRNA-seq quality control and integration diagnostics

A B C

B »:III - : [ g =
Qo 1

e o0
Average Expression

e oo
Average Expression

Correlation checks among nCount_RNA, nFeature_RNA, percent.mt and Variable-feature selection; 2,000 variable genes were retained for

Per-sample nCount_RNA, nFeature_RNA, percent.mt and percent.ribo
percent.ribo. downstream analysis.

distributions.

E F G

- Nonvariab coun: 22799
- Varabl count 2000

orig.ident orig.ident RNA_snn_res.0.2
20
20
10
10
5
0
o 5 E
a £ =
I S5 o
£
-10
-20
-5
-20
-10
-40 -20 0 20 -20 -10 0 10 20 30 -5 0 10
PC_1 harmony_1 UMAP_1

PCA distribution by sample before Harmony correction. Harmony-integrated embedding by sample. Unsupervised UMAP clusters after integration.

Source panels are the uploaded scRNA-seq QC and integration outputs.
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Supplementary Fig. S2. Extended cell annotation and GLG1 localization
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Panels document annotation and fibroblast-associated expression pattems used to support main Fig. 2.
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Supplementary Fig. S3. MR association and colocalization diagnostics
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MR estimates and numerical values are provided in Additional file 3. These panels are used as association diagnostics and are not standalone functional proof.



Supplementary Fig. S4. Extended CellChat communication analysis
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Supplementary Fig. S5. Extended pathway and immune association outputs
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GSEA curves for chemokine signaling, JAK-STAT signaling and PI3K-Akt signaling.
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Supplementary Fig. S6. Fibroblast pseudotime and key-gene dynamics
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Branch-dependent expression heatmap. HSP90B1, HES4 and GLG1 expression along pseudotime.

Pseudotime results are interpreted as fibroblast-state associations rather than direct lineage proof.



Supplementary Fig. S7. Supporting in vitro functional assay images
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Representative qPCR amplification curves.
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Representative qPCR melting curves. Representative Matrigel Transwell invasion field: control. Representative Matrigel Transwell invasion field: CAF-CM.
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Representative invasion field: CAFs-si-GLG1-CM.

Quantitative CCK-8, invasion and wound-closure source values are provided in Additional file 3.

Representative invasion field: CAFs-OE-GLG1-CM. Representative wound-healing field: control. Representative wound-healing field: CAFs-OE-GLG1-CM.



Supplementary Fig. S8. Extended xenograft histology images
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Group 1 H&E representative section. Group 1 Ki-67 representative section. Group 1 TUNEL representative section.
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Group 3 H&E representative section. Group 3 Ki-67 representative section. Group 3 TUNEL representative section.
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Group 5 H&E representative section. Group 5 Ki-67 representative section. Group 5 TUNEL representative section.

Group numbers follow the xenograft group ordering in Fig. 8: control, CAFs-shNC, CAFs-shGLG1, CAFs-OE-NC and CAFs-OE-GLG1. Additional numerical data are in Additional file 3.



