SUPPLEMENTARY INFORMATION
Supplementary Figures

[image: ]
Supplementary Fig. 1. EGFR-TKI resistance and high-grade LUAD tumors display low NKX2-1 expression. (A) AlamarBlue cell viability assay was performed on parental and EGFR-TKI-resistant lung cancer cells treated with different concentrations of gefitinib (left panel) or osimertinib (right panel). IC50 values with relevant statistical parameters are shown at the bottom. (B) Western blot analysis showing the expression levels of NKX2-1 and EMT markers in the indicated parental and EGFR-TKI-resistant lung cancer cells. GAPDH – loading control. (C) qRT-PCR analysis validating the expression of NKX2-1 and EMT markers in the indicated parental and EGFR-TKI-resistant lung cancer cells. Mean fold changes relative to parental cells are shown with SD error bars (N=3), **P<0.01, ***P<0.001, ****P<0.0001, ns – not significant (Student’s t-test). (D) Bright-field microscopy images showing the morphology of parental (HCC827 and H1975) and EGFR-TKI-resistant (HCC827/GR and H1975/AZDR) lung cancer cells. (E and F) Transwell migration (E) and invasion (F) assays showing the migration and invasion potential of parental and EGFR-TKI resistant lung cancer cells. The mean numbers of migrated cells (N=3) with SD error bars are shown, **p<0.01, ***p<0.001, ****p<0.0001, ns – not significant (Student’s t-test). (G - H) Immunohistochemical staining of NKX2-1 was performed on tumor tissue microarrays (TMAs) of LUAD and normal lung tissue. Representative image (G) and score intensity (H) were performed by using ImageJ of normal (N = 40) and LUAD (N = 52) tissues. ****P< 0.0001 (Student’s t-test). (I) qRT-PCR analysis of the expression of EMT markers in shCtrl and shNKX2-1 lung tumor tissues derived from orthotopically injected mice. Mean fold changes relative to shCtrl /LL2 cells are shown with SD error bars (N=3), ***P<0.001, ****P<0.0001, ns – not significant (Student’s t-test). 
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Supplementary Fig. 2. Validating NKX2-1 knockdown in LUAD cell lines and the infiltration of Neutrophils in LUAD tissue. (A - C) Western blot and qRT-PCR analysis validating the expression of NKX2-1 in H1975 (A), HCC827 (B), and mouse lung tumor (C) by using NKX2-1-targeting shRNAs (shNKX2-1 #1 and shNKX2-1 #2). Top: western blot, and bottom: qRT-PCR. Mean fold changes relative to shCtrl are shown with SD error bars (N=3), *p<0.05, **P<0.01, ****P<0.0001 (Student’s t-test). (D) IHC staining representative images showing the expression of neutrophil markers (ITGAM, CEACAM8, ELANE, and CXCR2) performed on tumor tissue microarrays of NKX2-1-positive and negative LUAD.


[image: ]
Supplementary Fig. 3. Characterization of cell population in mouse xenograft tumors with NKX2-1 knockdown from Single-cell NGS analysis. (A and B) Graphical representations from scRNA-seq quality control processing on shCtrl, shNKX2-1 + Vehicle, and shNKX2-1 + SB225002 cells such as the number of cells in scRNA-seq raw data (A) and the number of cells after quality control in scRNA-seq (B). (C and D) Scatter plots showing the correlation between UMI count and mitochondrial ratio (C), and scatter plots showing the correlation between the RNA and UMI count (D). The red dotted lines indicated the filtered criteria cutoff. (E) Violin plot showing the neutrophil markers used to distinguish the neutrophil population from other cell types in scRNA-seq analysis. 




Supplementary Tables
Supplementary Table 1. Primers for quantitative real-time PCR.
	Species
	Gene name
	
	Primers

	Mouse
	NKX2-1
	forward
	5’- CATGTCGATGAGTCCAAAGC - 3’

	
	
	reverse
	5’- CTCCATGCCCACTTTCTTGT - 3’

	
	Cxcl1
	forward
	5’- TGCACCCAAACCGAAGTCAT - 3’

	
	
	reverse
	5’- ACTTGGGGACACCTTTTAGCA - 3’

	
	Cxcl2
	forward
	5’- CTGCCAAGGGTTGACTTCAAGA - 3’

	
	
	reverse
	5’- GCTTCAGGGTCAAGGCAAACT - 3’

	
	Cxcl3
	forward
	5’- CCAGACAGAAGTCATAGCCAC - 3’

	
	
	reverse
	5’- CTTCATCATGGTGAGGGGCTT - 3’

	
	Cxcl5
	forward
	5’- TGCCCTACGGTGGAAGTCAT - 3’

	
	
	reverse
	5’- GCGAGTGCATTCCGCTTA - 3’

	
	GAPDH
	forward
	5’ - GGAGGAACCTGCCAAGTATG - 3’

	
	
	reverse
	5’ - TGGGAGTTGCTGTTGAAG - 3’

	
	EpCAM
	forward
	5’- AAGAACCGACAAGGACACGG - 3’

	
	
	reverse
	5’ - TCTGATGGTCGTAGGGGCTT- 3’

	
	E-cadherin
	forward
	5’- ATGTCCTGGGCAGAGTGAGA -3’

	
	
	reverse
	5’- TGGAGCTTTAGATGCCGCTT - 3’

	
	Vimentin
	forward
	5’- TTCTCTGGCACGTCTTGACC - 3’

	
	
	reverse
	5’- GCTTGGAAACGTCCACATCG - 3’

	
	Fibronectin
	forward
	5’- CAACCCTGGGTATGACACCG - 3’

	
	
	reverse
	5’- CCGCCTAAAGCCATGTTCCT - 3’

	Human
	NKX2-1
	forward
	5’- AGCACACGACTCCGTTCTC - 3’

	
	
	reverse
	5’ - GCCCACTTTCTTGTAGCTTTCC - 3’

	
	CXCL1
	forward
	5’ - CACCCCAAGAACATCCAAAG - 3’

	
	
	reverse
	5’ - TAACTATGGGGGATGCAGGA - 3’

	
	CXCL2
	forward
	5’ - CACCTCAAGAACATCCAAAGTG - 3’

	
	
	reverse
	5’ - GATTTTCTTAACCATGGGCG - 3’

	
	CXCL3
	forward
	5’ - GAGCGTCCGTGGTCACTGAA - 3’

	
	
	reverse
	5’ - CCGGGGGACCTTACATTCAC - 3’

	
	CXCL5
	forward
	5’ - ACCACGCAAGGAGTTCATCC - 3’

	
	
	reverse
	5’ - GGGGCTTCTGGATCAAGACA - 3’

	
	EpCAM
	forward
	5’ - GCAGGGTCTAAAAGCTGGTGTT - 3’

	
	
	reverse
	5’ - TCCCTATGCATCTCACCCATCT - 3’

	
	E-cadherin
	forward
	5’ - ATTTTTCCCTCGACACCCGAT - 3’

	
	
	reverse
	5’ - TCCCAGGCGTAGACCAAGA - 3’

	
	Vimentin
	forward
	5’ - GGCGAGGAGAGCAGGATTTC - 3’

	
	
	reverse
	5’ - AGTGGGTATCAACCAGAGGGA - 3’

	
	Fibronectin
	forward
	5’ - ACCCCCACCAGCCTACTGAT - 3’

	
	
	reverse
	5’ - ACTTGCTCCCAGGCACAGTG - 3’

	
	ZEB1
	forward
	5’ - AGCAGTGAAAGAGAAGGG - 3’

	
	
	reverse
	5’ - GGTCCTCTTCAGGTGCCT - 3’

	
	ZEB2
	forward
	5’ - CCTCTGTAGATGGTCCAGAAGAA - 3’

	
	
	reverse
	5’- CTGTACCATTGTTAATTGCGGTC - 3’

	ChIP-qPCR
	CXCL1 promoter
	forward
reverse
	5’ - CCAGCCCCAACCATGCATAAAA - 3’
5’ - CTGTGAGAGGAGCGGAAGAGC - 3’

	
	
	
	

	
	Control-CXCL1
	forward
reverse
	5’ - ACTCTACCTGCACACTGTCCTA - 3’

	
	
	
	5’ - ATGACTGGAGAACATTTGAAAACA
 - 3’

	
	CXCL2 promoter
	forward
reverse
	5’ - ATTCCCGGAGCTCCAGATCG - 3’
5’ - AAGACAGTCAGACCCGGACG - 3’

	
	
	
	

	
	Control-CXCL2
	forward
	5’ -TGCTACAACAATGTTCAAAGTCA - 3’

	
	
	reverse
	5’ – GCATTGGGATTTTATAGATTCTGGA- 3’

	
	CXCL5 promoter
	forward
	5’- CATAGTGGTCAAGAGAGCG - 3’

	
	
	reverse
	5’ - GGGGAGAGATGAGTGTAGAT - 3’

	
	Control-CXCL5
	forward
	5’ - AAACATAACTTAGTGACAAGC - 3’

	
	
	reverse
	5’ - CTCTGTACGATTTAAGTAACA - 3’





Supplementary Table 2. Antibody for Western blot, ChIP-qPCR, and Flow cytometry
	Antibodies
	Supplier
	Species
	Catalog No. 

	TTF-1 (NKX2-1)
	Cell Signaling Technology (CST)
	Rb-Mono
	12373

	E-cadherin (24E10)
	Cell Signaling Technology (CST)
	Rb-Mono
	3195

	EpCAM
	Cell Signaling Technology (CST)
	Rb-Mono
	2626

	Vimentin
	Sigma
	Mouse-Mono
	V6630

	ZEB1
	Cell Signaling Technology (CST)
	Rb-Mono
	3396

	Phosphor-EGFR
	Cell Signaling Technology (CST)
	Rb-Mono
	3777

	EGFR
	Cell Signaling Technology (CST)
	Rb-Mono
	4267

	Alpha-tubulin
	Sigma
	Mouse-Mono
	T6074

	CXCR2
	GeneTex
	Mouse-Mono
	GTX631667

	CD66b
	Abcam
	Rb-Poly
	ab197678

	Neutrophil Elastase
	Abcam
	Rb-Poly
	ab68672

	CD11b
	Invitrogen
	Rb-Mono
	14-0112-82

	PerCP/Cyanine5.5 CD170 (Siglec-F)
	Biolegend
	Mouse-Mono
	155525

	Pacific Blue™ CD11b
	Biolegend
	Mouse-Mono
	301316

	APC/Cyanine7 Ly-6G 
	Biolegend
	Mouse-Mono
	127623

	PerCP Ly6-C
	Biolegend
	Mouse-Mono
	128027

	PE/Cyanine7, Ly-6G
	Biolegend
	Mouse-Mono
	127617

	BV421 Rat, Siglec-F
	Biolegend
	Mouse-Mono
	562681





Supplementary Table 3. List of plasmids
	 Plasmids 
	Target sequence 
	Catalog No. 

	pcDNA3.1(+) wt TTF-1 
	CDS region: NM_003317 
	49989 

	p3xFLAG-Myc-CMV-26 
	Vector backbone 
	Addgene 

	pHAGE PGK-GFP-IRES-LUC-W 
	Empty backbone 
	46793 

	pLKO.1 empty 
	Empty backbone 
	RNA icore 

	Human shRNA NKX2-1 pLKO.1 
	CGCTTGTAAATACCAGGATTT 
	TRCN0000020449 

	Human shRNA NKX2-1 pLKO.1 
	CGGCATGAACATGAGCGGCAT 
	TRCN0000020450 

	Mouse shRNA NKX2-1 pLKO.1 
	CGGCATGAATATGAGTGGCAT 
	TRCN000086265 

	Mouse shRNA NKX2-1 pLKO.1 
	GTTCTCAGTGTCTGACATCTT 
	TRCN000008626 7





Supplementary Table 4. List of cancer-promoting genes from Single-cell RNA-seq 
	No.
	Gene name
	Gene Symbol
	References

	1.
	Cyclin Dependent Kinase Inhibitor 1A
	CDKN1A
	[1-3]

	2.
	Plasminogen activator, urokinase receptor
	PLAUR

	[4-6]

	3.
	Prostaglandin-Endoperoxide Synthase 2
	PTGS2
	[7-9]

	4.
	Cytochrome C Oxidase Copper Chaperone COX17
	COX17
	[10]

	5.
	Leukocyte Immunoglobulin Like Receptor B4
	LILRB4
	[11-13]

	6.
	G0/G1 Switch 2
	G0S2
	[14, 15]

	7.
	Early growth response protein 1
	EGR1
	[16-18]

	8. 
	C-X-C Motif Chemokine Ligand 2
	CXCL2
	[19, 20]
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