Supplementary Table 1. Primers used for RT-qPCR.
	Primer 
	Sequence (5ʹ-3ʹ)

	GAPDH-F
	TGAATGGGCAGCCGTTAGGA

	GAPDH-R
	GCCCAATACGACCAAATCAGAGAAT

	LGR5-F
	GAGTTACGTCTTGCGGGAAAC

	LGR5-R
	TGGGTACGTGTCTTAGCTGATTA

	SOX9-F
	AGCGAACGCACATCAAGAC

	SOX9-R
	CTGTAGGCGATCTGTTGGGG

	IGFBP1-F
	CCCAGAGAGCACGGAGATAAC

	IGFBP1-R
	GGTGACATGGAGAGCCTTCG

	PRL-F
	AGGAGCAAGCCCAACAGATG

	PRL-R
	TACTTCCGTGACCAGATGATACAG

	CXCL14-F
	CGCTACAGCGACGTGAAGAA

	CXCL14-R
	GTTCCAGGCGTTGTACCAC

	TIMP3-F
	CAGGTCGCGTCTATGATGGC

	TIMP3-R
	AGGTGATACCGATAGTTCAGCC

	IL15-F
	TTTCAGTGCAGGGCTTCCTAA

	IL15-R
	GGGTGAACATCACTTTCCGTAT



Supplementary Table 2. Antibodies used in this research.
	Antibody
	Dilution ratio
	Application
	Product details

	LGR5 Mouse Monoclonal Antibody
	1:200
	IF; IHC
	Origene, UM870104

	Anti-SOX9 antibody 
	1:200
	IF; IHC
	Abcam，ab185966

	Anti-Cytokeratin 7 Rabbit pAb
	1:200
	IF
	Servicebio, GB115695-100

	Anti-Ki67 Mouse mAb
	1:200
	IHC
	Servicebio, GB121141-100

	DIO2 Polyclonal antibody
	1:200
	IHC
	Proteintech, 26513-1-AP

	Anti-DKK1 antibody 
	1:200
	IHC
	Abcam，ab109416

	Anti-TGF beta 1 Rabbit pAb
	1:200
	IHC
	Servicebio, GB115739-100

	IGFBP3 Rabbit Polyclonal Antibody
	1:200
	IHC
	Proteintech, 10189-2-AP

	MMP14/MT1-MMP Rabbit mAb
	1:200
	IHC
	ABclonal, A0067

	CXCL12 Rabbit pAb
	1:200
	IHC
	ABclonal, A18225 

	Alexa Fluor® 488-conjugated Goat Anti-Rabbit IgG (H+L)
	1:400
	IF
	Servicebio, GB25303

	Cy3 conjugated Goat Anti-mouseIgG(H+L)
	1:300
	IF
	Servicebio, GB21301

	MKI67
	1:500
	IF 
	Servicebo, GB151142

	GAPDH
	1:5000)
	WB 
	Proteintech, Cat# 60004-1-Ig

	PCNA
	1:1000
	WB 
	CST, Cat# 13110

	LIF (Rat monoclonal)
	1:2000
	WB 
	Abcam, Cat# ab138002



Supplementary Table 3. The sequence of oligonucleotide.
	siRNA sequence 
	Sense (5’-3’)
	Antisense (5’-3’)

	siControl
	UUCUCCGAACGUGUCACGUTT
	ACGUGACACGUUCGGAGAATT

	siDIO2
	CCUUCUCCUACAACCUUCATT
	UGAAGGUUGUAGGAGAAGGTT

	siLGR5
	GCUCCAGCAUCACUUAUGATT
	UCAUAAGUGAUGCUGGAGCTT

	siSOX9
	ACUCCACCUUCACCUACAUTT
	AUGUAGGUGAAGGUGGAGUTT
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Fig. S1 Batch correction across datasets. (A) UMAP of integrated scRNA-seq samples without batch correction. (B) UMAP after batch correction using mutual nearest neighbors (MNN). (C) UMAP after batch correction using Harmony.
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Fig. S2 Sensitivity analysis of cluster robustness using random subsampling. (A) Full dataset: UMAP visualization of the expression of the indicated markers for each cell cluster in Figure 1C. (B) 80% subsampling: Clustering results after randomly retaining 80% of cells. (C) 60% subsampling: Clustering results after randomly retaining 60% of cells.[image: ]
Fig. S3 Effects of LGR5 and SOX9 knockdown on proliferation and differentiation of mid-secretory eutopic endometrial epithelial cells (HEECs) from adenomyosis (AM). (A) RT-qPCR analysis of the efficacy of LGR5 and SOX9 overexpression in Control-HEECs. (B) RT-qPCR validation of the efficacy of LGR5 and SOX9 knockdown in AM-HEECs. (C) Cell proliferation assessed by CCK-8 assay following LGR5 and SOX9 knockdown in AM-HEECs. (D) EdU assay showing proliferation of AM-HEECs transfected with siControl or si(LGR5+SOX9). Green fluorescence indicates proliferating cells; nuclei are stained with DAPI (blue). Scale bar = 100 μm. (E) RT-qPCR analysis of proliferation markers (MKI67, PCNA) and differentiation markers (LIF, HOXA10) after LGR5 and SOX9 knockdown in AM-HEECs. (F) Representative immunofluorescence images of Ki-67 and corresponding positivity rates in AM-HEECs. Scale bar: 100 μm. (G) Western blot analysis of LIF and PCNA protein levels in AM-HEECs following si(LGR5+SOX9) transfection. Data are presented as the mean ± SD (n = 3). *P < 0.05, **P < 0.01, ***P < 0.001. 
[image: ]
Fig. S4 DIO2 overexpression promotes SASP secretion and decidualization in stromal cells (HESCs) derived from mid-secretory endometrium of adenomyosis (AM) patients. (A) RT-qPCR analysis of DIO2 knockdown efficiency in control HESCs. (B) RT-qPCR assessment of DIO2 overexpression efficiency in AM stromal cells. (C) Representative images of senescence-associated β-galactosidase (SA-β-gal) staining in AM HESCs following DIO2 overexpression. Scale bar = 50 μm. (D, E) RT-qPCR and ELISA quantification of endometrium-associated SASP markers CXCL14, TIMP3, and IL15 in AM-HESCs after DIO2 overexpression during in vitro decidualization. Data are presented as the mean ± SD (n = 3). *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001. 

[image: ]
Fig. S5 Circle plot of inferred IGF signaling networks among stromal subclusters in control and adenomyosis (AM).
[image: ]
Fig. S6. DKK1 participates in epithelial–stromal crosstalk regulating stromal cell decidualization. (A) Relative mRNA expression of the decidualization markers IGFBP1 and PRL in control stromal cells treated with conditioned media (CM) from human endometrial epithelial cells (Epi) under the indicated conditions: control (Epi-Control CM), DKK1-treated (Epi-DKK1 CM), and DKK1 antagonist–treated (Epi-antiDKK1 CM), as assessed by RT–qPCR. (B) Secreted IGFBP1 and PRL protein levels in stromal cell culture supernatants measured by ELISA. Data are presented as mean ± SD, n = 3. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001. 
[image: ]
Fig. S7. Altered immune cell–mediated intercellular communication in adenomyosis (AM). (A) Heatmap showing interactions between immune cells and other cell types in control and AM samples. (B) Heatmap depicting interactions between lymphocytes or macrophages and other cell types in control and AM samples. (C) Dot plots illustrating representative ligand–receptor interactions across immune cell and other cell types in both groups.
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