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Fig. S1. Negative controls for the antibodies used in the study.   

The omission of each primary antibody was used as negative control. (Scale bars, 50 μm) 
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Fig. S2. 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 indicated these cells were not highly proliferating (D). (Scale bars in A-D, 200 μm 

and 50 μm) 
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Fig. S3. 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 
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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. (Scale bars in A, 500 μm and 50 μm; 

Scale bars in B-D, 50 μm) 

 

 

Fig. S4. Expression of PTEN/pAKT, Wnt3a/β Catenin, pEGFR, E-cadherin and vimentin 

in the lesion.   
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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. (Scale bars in A,B,D 50 μm; Scale bars in C, 100 μm and 50 μm) 

 

 

 

 

Gene name Log2 Fold change P 
Mmp12 60.34 0.003 
Mmp19 14.17 0.0001 
Mmp8 5.18 0.009 
Mmp25 3.60 0.0999 
Mmp14 3.39 0.0003 
Mmp13 3.33 0.0001 
Mmp9 -1.99 0.008 
Timp1 8.12 0.0006 
Timp2 1.16 0.585 
Timp3 -1.02 0.902 
Timp4 -1.72 0.143 

 

 

 

 

 

 

Table S1: The comparison of genes  
for MMPs and TIMPs 
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Fig. S5. Upregulation of MMP8 and MMP14 in macrophages in LXRαβ−/− mouse lung.  

Compared to WT mice there was a marked induction in the expression of MMP8 (A) and 

MMP14 (B). (Scale bars in A,B, 100 μm) 

 

 

Gene name Log2 Fold change P 
M1   

Nos2 2.60 0.002 
Cd86 2.39 0.009 
Il1b 3.62 0.028 
Il6 5.77 0.056 

Tlr2 6.10 0.002 
Ccl2  8.30 0.003 

M2   
Arg1 20.37 0.204 
Csf1r 1.68 0.046 
Cd163 -1.56 0.442 

Pdcd1lg2  4.65 0.034 
Retnla  17.82 0.162 
Chil3  98.31 0.054 

Table S2: The comparison of genes  
in Macrophage polarization 
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Fig. S6. 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. (Scale bars in -C, 100 μm) 
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Fig. S7. The correlation between expression of LXRαβ or ERβ and OS in patients of LUSC 

related to smoking.  

The lower expression of either LXRα (A) or LXRβ (B) correlated to a shorter OS in LUSC 

patients and the lower expression of ERβ was also correlated with a shorter OS in these patients 

(C). 
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Table S3: The phenotypes of LXRαβ−/− mouse. 

Organ/system Phenotype Reference 

Spleen, lung, and artery Foam cells in the spleen, lung, and arterial wall. [1] 

Liver An increase in PB-mediated activation of Cyp2b10; 

Defection in hepatic lipid metabolism and resistance to 

obesity; Enhanced cholestatic sensitivity. 

[2-4] 

Kidney Lower basal renin and blunted adrenergic response. [5] 

Testis Infertile by alteration in testosterone synthesis, retinoid 

metabolism, and lipid metabolism. 

[6] 

Prostate Stromal overgrowth and increased in epithelial cell 

proliferation. 

[7] 

Peripheral nervous system Increased energy expenditure and weight loss. [8] 

Central nervous system Defection in CSF production and structural integrity of 

choroid plexus. 

[9] 

Lung Peripheral squamous cell lung cancer [10] 

Hematopoietic cells Imbalance of hematopoietic populations with 

accelerated differentiation of the endothelial progenitor 

cells. 

[11] 

Thymus Fatty, rapidly involuting thymus; Shrunken and 

prematurely immunoinhibitory peripheral T cell 

repertoire. 

[12] 
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