
Figure S1 The comparison of clinicopathologic features in obese and lean BC patients. a Histogram showing the differences of number of BC patients with different positive lymph nodes between obese and lean group. b-d The differences of proportion of lympho-vascular invasion, perineural invasion and histologic grade between obese and lean BC patients. The total number of patients was listed on the bottom of each figure. The chi-square test was used for significance comparison, ns, not significant.


Figure S2 Cell atlas detected based on scRNA-seq profiling of 48,033 cells. a t-SNE of all cell color-coded for 30 clusters. b t-SNE plot showing the expression of other 7 marker genes except for those in Figure 1f. c t-SNE visualization of all cells colored by sample. O, obese, L, lean. d Relative proportions of cell types in different samples.

Figure S3 Epithelium atlas and molecular interaction a, b t-SNE plot showing all epithelial cells colored by sub-cluster (a) or sample (b). c The STRING analysis of identified TF in Epi1.

Figure S4 The expression of marker genes and NR1H3 in myeloid sub-populations.

Figure S5 Immunofluorescence images of markers and NR1H3 expression in Macro4 in other three obese tumor sample.

Figure S6 Immunofluorescence images of markers and NR1H3 expression in Macro4 in other three lean tumor sample.

[bookmark: _GoBack]Figure S7 The migration assay of MCF7 (a, b) and ZR751 (c, d) cells co-cultured with THP-1 medium. ns, not significant.

Figure S8 The heterogeneous CAF sub-populations in obese and lean BC tumors. a t-SNE plot showing all CAF colored by sub-cluster. b t-SNE plot showing the expression of up-regulated genes in iCAF2 and myCAF2 sub-populations.

Figure S9 The heterogeneous T/NK sub-populations in obese and lean BC tumors. a, b t-SNE plot showing all T/NK cells colored by cell type (a) and sample (b).
