Supplementary Table S1. Gene loadings for PCA of NanoString IO360/BC360 expression profiles. Top positive and negative gene loadings for PC1 and PC2 from PCA of NanoString-normalized gene expression profiles in 24 sclerosing adenosis (SA) biopsies (9 cases, 15 controls). PCA was performed on per-gene z-scores across samples (as described in Methods). The sign of PCA components is arbitrary; components are oriented such that higher PC1 scores correspond to higher expression of cytotoxic/IFN-γ–associated immune genes (e.g., GZMB, PDCD1). PC1 and PC2 explain 19.6% and 11.3% of the variance, respectively.

Table S1A. Top gene loadings
	Rank
	PC1 positive gene
	PC1 loading (+)
	PC1 negative gene
	PC1 loading (−)
	PC2 positive gene
	PC2 loading (+)
	PC2 negative gene
	PC2 loading (−)

	1
	SOX2
	0.0597
	MDM2
	-0.0492
	NETO2
	0.0724
	LRRC32
	-0.0711

	2
	ZIC2
	0.0596
	RBL2
	-0.0488
	CLDN7
	0.0691
	TNFRSF1A
	-0.0683

	3
	PAX5
	0.0594
	CDKN1B
	-0.0488
	PFKM
	0.0667
	CFD
	-0.0682

	4
	TRIP13
	0.0593
	ADD1
	-0.0475
	FANCA
	0.0665
	PECAM1
	-0.0660

	5
	CLEC5A
	0.0591
	FAM198B
	-0.0475
	CDH2
	0.0649
	THBS2
	-0.0656

	6
	CACNA2D3
	0.0588
	EP300
	-0.0473
	ATAD2
	0.0630
	TGFBR2
	-0.0630

	7
	MELK
	0.0586
	PPP2R1A
	-0.0470
	FLRT3
	0.0615
	CXorf36
	-0.0624

	8
	CHRNA5
	0.0585
	TNKS2
	-0.0470
	SHC4
	0.0607
	IL32
	-0.0624

	9
	BCL2A1
	0.0583
	SKP2
	-0.0458
	EFNA3
	0.0605
	FHL1
	-0.0620

	10
	KIF14
	0.0583
	EPM2AIP1
	-0.0453
	PIK3R2
	0.0587
	CSF1
	-0.0612

	11
	AURKA
	0.0582
	SPRY1
	-0.0448
	IL20RA
	0.0582
	VSIR
	-0.0611

	12
	TMPRSS4
	0.0580
	TAPBP
	-0.0444
	COL4A6
	0.0579
	DLL4
	-0.0608

	13
	IBSP
	0.0577
	NOTCH2
	-0.0444
	MSH6
	0.0578
	CCL14
	-0.0601

	14
	TLX1
	0.0575
	IFNGR2
	-0.0442
	EZH2
	0.0570
	ROBO4
	-0.0601

	15
	GADD45G
	0.0573
	ST6GALNAC2
	-0.0442
	SLC44A4
	0.0568
	TIE1
	-0.0598

	16
	IL22RA2
	0.0571
	NSD1
	-0.0442
	LEF1
	0.0565
	CAV1
	-0.0597

	17
	FGF13
	0.0567
	NSD3
	-0.0439
	ERBB2
	0.0562
	IL33
	-0.0597

	18
	NDC80
	0.0562
	TLE3
	-0.0436
	E2F3
	0.0561
	HLA-DMA
	-0.0595

	19
	WT1
	0.0559
	SP1
	-0.0434
	COL9A3
	0.0559
	VIM
	-0.0593

	20
	BLM
	0.0557
	TLR4
	-0.0430
	WNT4
	0.0558
	S100A9
	-0.0592





Table S1B. Loadings for pre-specified immune and stromal/ECM/TGFβ signature genes. Loadings shown for the genes used in the immune and stromal/ECM/TGFβ signatures defined in the manuscript.

	Gene
	Signature
	PC1 loading
	PC2 loading

	GZMB
	Immune
	0.0539
	-0.0193

	PDCD1
	Immune
	0.0515
	-0.0082

	IFNG
	Immune
	0.0453
	0.0143

	CD3E
	Immune
	0.0400
	-0.0215

	ICOS
	Immune
	0.0393
	-0.0054

	CCR5
	Immune
	0.0299
	-0.0284

	PRF1
	Immune
	0.0248
	0.0268

	CD3D
	Immune
	0.0229
	-0.0451

	CD8B
	Immune
	0.0223
	0.0406

	CXCL13
	Immune
	0.0183
	0.0093

	CXCL11
	Immune
	0.0176
	0.0040

	CXCL10
	Immune
	0.0078
	-0.0331

	CXCL9
	Immune
	0.0018
	-0.0278

	CD8A
	Immune
	-0.0012
	-0.0235

	HLA-DRB1
	Immune
	-0.0112
	-0.0106

	CD4
	Immune
	-0.0141
	-0.0351

	LAG3
	Immune
	-0.0149
	-0.0329

	HLA-DRA
	Immune
	-0.0238
	-0.0415

	COL11A1
	Stromal/ECM/TGFβ
	0.0330
	0.0312

	MMP9
	Stromal/ECM/TGFβ
	0.0105
	0.0208

	FAP
	Stromal/ECM/TGFβ
	0.0082
	-0.0249

	TGFB3
	Stromal/ECM/TGFβ
	-0.0130
	0.0526

	COL5A1
	Stromal/ECM/TGFβ
	-0.0167
	0.0183

	PTEN
	Stromal/ECM/TGFβ
	-0.0272
	0.0409

	VCAN
	Stromal/ECM/TGFβ
	-0.0287
	0.0042

	SMAD5
	Stromal/ECM/TGFβ
	-0.0306
	0.0409

	ITGAV
	Stromal/ECM/TGFβ
	-0.0315
	0.0224

	NF1
	Stromal/ECM/TGFβ
	-0.0329
	0.0383

	MMP14
	Stromal/ECM/TGFβ
	-0.0335
	-0.0016

	TGFB1
	Stromal/ECM/TGFβ
	-0.0344
	-0.0424



