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Supplementary Fig.1. Dysplasia of TTF-1/P40-positive cells in LXRαβ−/− mouse lung. 
HE staining showed metaplasia in 18-month-old LXRαβ−/− mouse lung (a). TTF-1 and P40 staining on serial sections showed that TTF-1 and P40 were co-expressed in cells (b, c). Sparse Ki67 staining indicates these cells were not highly proliferating (d). 
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Supplementary Fig.2. The coexistence of typical SCC-like lesion and TTF-1/P40-positive lesions in LXRαβ−/− mouse lung. 
HE staining demonstrated keratinization (red arrows), intercellular bridges (inserted picture with black arrow) and atypical mitosis (insert picture with black line) (ai) accompanied with TTF-1 negative or very weakly-positive (bi, irregular shapes with red dashed line), and P40-positve (ci, irregular shapes with red dashed line) Ki67 positive (di) for the typical SCC-like lesion. HE staining showed atypical mitosis (insert picture in aii1) without keratinization and intercellular bridges in TTF-1/p63-positive lesion (aii). TTF-1 and P40 staining indicated these cells co-expressed TTF-1 and P40. (bii, cii, irregular shape with yellow dashed line) with positive staining for Ki67 (dii).   SCC: squamous cell carcinomas.
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[bookmark: OLE_LINK44]Supplementary Fig.3. Expression of PTEN/pAKT, Wnt3a/β Catenin, pEGFR, E-cadherin and vimentin in the lesion.  
PTEN was well expressed in the abnormal cells (ai) with very low expression of pAKT (aii). There was very low expression of Wnt3a and β-Catenin (bi, bii). Expression of pEGFR was found on the cell membrane of macrophages not on the cancer-like cells (c). E-cadherin was well expressed on the cancer-like cells, but vimentin was not (di, dii). β-Cat:  β-Catenin; E-cad: E-cadherin; Vim: vimentin.
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Supplementary Fig. 4. Upregulation of MMP8 and MMP14 in macrophages in LXRαβ−/− mouse lung. 
Compared to WT mice there is a marked induction in the expression of MMP8 (a) and MMP14(b). 
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Supplementary Fig.5. Increase in the number of FOXP3-positive and CD3-positve cells, but not CD8-positive cells in the lesion of LXRαβ−/− mouse lung. 
Compared to WT mice there was a significant increase in the number of FOXP3-positive Tregs (a, d) and CD3-positive T cells (b, d) in the lesion of LXRαβ−/− mouse lung. However, very few CD8-positive cytotoxic T cells were detectable in the lesion (c, d). Insert pictures were higher magnification. #: p<0.05; *: p>0.05.
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Supplementary Fig.6. Alteration in morphology with loss of expression of ERβ in the epithelial cells of LXRαβ−/− mice. 
At the age of 4-mo there was a decrease in expression of ERβ in the epithelial cells on LXRαβ−/− mouse lungs (a). At the age of 14-moths and 18-mo, expression of ERβ in the epithelial cells (b, c) and in cells in the lesion cells (c) of LXRαβ−/− mice was deceased and there were morphological changes in the epithelial cells (longer cell bodies and piling up of cells in the epithelial layers) cells (b, c). Black arrows indicated epithelial cells.  
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Supplementary Fig.7. In full view of CD68 staining for lung carcinoma and lung tissue microarray.
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Supplementary Fig.8. In full view of LXRαβ staining for lung carcinoma and lung tissue microarray.
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Supplementary Fig.9.  The 0-3 IHC score for the expression of MMP12 in macrophages and LXRαβ in cancer cells. 
The expression of MMP12 in macrophages was scored 0 to 3 by MMP12 staining (a). The 0-3 IHC score for the expression of LXRαβ in cancer cells  (b). 
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Supplementary Fig.10. In full view of MMP12 staining for lung carcinoma and lung tissue microarray.
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Table s2: The comparison of genes

in Macrophage polarization

2.60
2.39
3.62
5.77
6.10
8.30

20.37
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0.002
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0.002
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Table s1: The comparison of genes

for MMPs and TIMPs
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1417 0.0001
518 0.009
3.60 0.0999
3.39 0.0003
3.33 0.0001
-1.99 0.008
8.12 0.0006
1.16 0.585
-1.02 0.902

-1.72 0.143




