
	Table 1  Clinical parameters affecting the success rate of primary lung cancer PDX models


	n=642
	PDX Success
(n = 117)
	PDX Failure
(n = 525)
	p-value
	Odds Ratio (95% conf.)

	Age (mean ± sd)
	65.2544 ± 8.6052
	62.9261 ± 9.6130
	
	

	
	
	
	
	
	

	Gender
	Male (n=395)
	102
	293
	< 0.0001
	5.3843 (3.0489, 9.5086)

	
	Female (n=247)
	15
	232
	
	

	
	
	
	
	
	

	Smoking Status
	Former or 
current (n=393)
	102
	291
	< 0.0001
	5.4680 (3.0965, 9.6560)

	
	Never (n=249)
	15
	234
	
	

	
	
	
	
	
	

	Preoperative 
Chemotherapy
	Yes (n=60)
	3
	57
	0.0053
	0.2161 (0.0665, 0.7024)

	
	No (n=582)
	114
	468
	
	

	
	
	
	
	
	

	pTNM Stage (7th)
	I (n=284)
	28
	256
	< 0.0001
	0.3306 (0.2091, 0.5226)

	
	II (n=173)
	53
	120
	
	

	
	III (n=152)
	29
	123
	
	

	
	IV (n=33)
	7
	26
	
	

	
	
	
	
	
	

	Tumor size
	<3cm (n=252)
	21
	231
	< 0.0001
	< 3cm : 0.2784 (0.1684, 0.4602)

	
	3< <5 (n=259)
	46
	213
	
	< 5cm : 0.2445 (0.1580, 0.3781)

	
	5< <7 (n=104)
	41
	63
	
	

	
	7 > (n=27)
	9
	18
	
	

	
	
	
	
	
	

	Differentiation
	Well (n=12)
	1
	11
	0.0554
	0.6021 (0.3905, 0.9282)

	
	Moderate (n=418)
	66
	352
	
	

	
	Poor (n=179)
	42
	137
	
	

	\
	UK (n=2)
	0
	2
	
	

	
	NA (n=31)
	8
	23
	
	

	
	
	
	
	
	

	Recurrence
	Yes (n=256)
	51
	205
	0.3642
	1.2062 (0.8043, 1.8090)

	
	No (n=386)
	66
	320
	
	

	
	
	
	
	
	

	Vascular invasion
	Yes (n=52)
	16
	36
	0.0134
	2.1728 (1.1603, 4.0689)

	
	No (n=583)
	99
	484
	
	

	
	NA (n=7)
	2
	5
	
	

	
	
	
	
	
	

	Perineural invasion
	Yes (n=31)
	10
	21
	0.0382
	2.2417 (1.0259, 4.8984)

	
	No (n=605)
	106
	499
	
	

	
	NA (n=6)
	1
	5
	
	

	
	
	
	
	
	

	Lymphatic invasion
	Yes (n=214)
	48
	166
	0.0497
	1.5096 (0.9989, 2.2812)

	
	No (n=423)
	68
	355
	
	

	
	NA (n=5)
	1
	4
	
	

	
	
	
	
	
	

	Visceral 
pleural invasion
	PL0 (n=500)
	81
	419
	0.0005
	0.3693 (0.2257, 0.6129)

	
	PL1 (n=44)
	5
	39
	
	

	
	PL2 (n=55)
	17
	38
	
	

	
	PL3 (n=34)
	13
	21
	
	

	　
	NA (n=9)
	1
	8
	　
	　



UK: unknown; NA: not applicable
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				Table 2  Engraftment of human tumors and statistics for primary lung cancer PDX models


	Statistics for the overall PDX success rates a


	
	
	
	
	
	
	
	
	
	
	

	Lung Cancer 
cell type
	
	Number of engraftment attempts
	
	Number of subcutaneous tumor generated
(% attempts)
	
	Pathologically 

	
	
	
	
	
	
	matched (n=117) 
	
	unmatched (n=117)

	
	
	
	
	
	
	model 
(% subcutaneous tumor)
	
	epithelial tumor
(% unmatched)
	
	non-epithelial tumor
(XALD: % unmatched)

	LUAD
	
	437
	
	118(27.0%)
	
	29(24.6%)
	
	20/89(22.5%)
	
	69/89(77.5%)

	LUSC
	
	187
	
	109(58.3%)
	
	81(74.3%)
	
	 8/28(28.6%)
	
	20/28(71.4%)

	LCNEC
	
	 18
	
	  7(38.9%)
	
	7(100%)
	
	0
	
	0


b


		PDX success rate of the subtypes 
of primary lung cancer

	
	
	
	
	
	
	
	

	Tumor cell type
	
	A
	
	B
	
	C

	LUAD
	
	
	437
	
	29
	
	 6.6%

	
	solid
	
	113
	
	14
	
	12.4%

	
	lepidic
	
	 16
	
	 1
	
	 6.3%

	
	micropapillary
	
	 66
	
	 3
	
	 4.5%

	
	acinar
	
	122
	
	 4
	
	 3.3%

	
	papillary
	
	 82
	
	 1
	
	 1.2%

	
	others
	
	 38
	
	 6
	
	15.8%

	LUSC
	
	
	187
	
	81
	
	43.3%

	LCNEC
	
	
	 18
	
	 7
	
	38.9%

	
	
	
	
	
	
	
	



	




c

	PDX success rates depending on the tumor stage

	
	
	
	
	
	
	
	
	
	
	
	
	

	Stage
	
	LUAD
	
	LUSC
	
	LCNEC

	
	
	A
	B
	C
	
	A
	B
	C
	
	A
	B
	C

	I
	
	219
	7
	 3.2%
	
	58
	20
	34.5%
	
	7
	1
	14.3%

	II
	
	 85
	9
	10.6%
	
	81
	42
	51.9%
	
	7
	2
	28.6%

	III
	
	102
	8
	 7.8%
	
	46
	17
	37.0%
	
	4
	4
	100%

	IV
	
	 31
	5
	16.1%
	
	 2
	 2
	100%
	
	
	
	

	Total
	
	437
	29
	 6.6%
	
	187
	81
	43.3%
	
	18
	7
	38.9%

	
	
	
	
	
	
	
	
	
	
	
	
	












	Table 3  Somatic mutations in OncoPanel genes in tumors of PDX models and patients


	Tumor 
cell type
	
	PDX model ID
	
	Patient
	
	PDX models

	
	
	
	
	Patient-specific
mutations
	
	Common somatic 
mutations
	
	PDX model-specific
mutations

	ADC
	
	13
	
	ERCC5, HNF1A, STAG2
	
	CDKN2A, CUX1, FLT3, NF1, NOTCH1, PBRM1, POLE, TP53, TSC2
	
	DOCK8, ERCC4, MAP2K2

	
	
	41
	
	none
	
	none
	
	TP53, NF1, ESR1, POLE, SLX4, CCNE1, PIK3R1, TRIM37

	
	
	48
	
	none
	
	MET, POT1
	
	TP53, JAK2, KCNQ1

	
	
	75
	
	SDHA, CARD11, FAH, PARK2
	
	ABCB11, BCL2, BRCA2, ENG, SLX4, TP53
	
	NF1, NOTCH2

	
	
	81
	
	none
	
	BRCA1, CDH4, ERCC3, JAK2, KEAP1, MGA, MYB, TP53
	
	FOXL2

	
	
	29
	
	none
	
	PBRM1
	
	CHEK2, FAT1

	
	
	216
	
	TDG, CRTC3
	
	FGFR4, NOTCH1, REL, TP53
	
	none

	SQCC
	
	231
	
	TDG
	
	COL7A1, DCLRE1C, FLT1, FLT3, GNAS, KEAP1, MET, NF2, NR4A3, NUP214, STK11, TP53
	
	APC, SMO, KDM5C

	
	
	244
	
	ERCC5, FANCC, NTRK1
	
	ABCB11, CUX1, HLEQ, PIK3CA, SETBP1, SMARCA4, TET1, TP53
	
	EP300, ARHGAP35, IL7R

	
	
	295
	
	none
	
	none
	
	TP53, BCOR, ETV1, FLCN, TFE3, USP8, WT1

	
	
	363
	
	NRG1
	
	ASXL1, BRCA2, NEIL3, TP53
	
	CHEK2, SDHC, GATA2, POLQ, SOX2

	
	
	367
	
	ATM, KRAS, BARD1, NRG1, POT1, ARHGEF12, BRCC3, EXO1, FOXL2, KIF1B
	
	RBM10
	
	ERBB4, ARID1A, PDGFRA, TDG

	
	
	369
	
	SDHC
	
	ALK, ATM, CREBBP, GBA, KRAS, PDGFRB, TP53
	
	none

	
	
	415
	
	none
	
	APC, CDKN2A, CREBBP, DNMT3A, NFE2L2, TP53
	
	FLT3, SDHA, GNAQ, CYLD

	
	
	416
	
	none
	
	ATR, ERBB4, HFE, MITF, POLD1, RB1, SMC3, SMO, TP53
	
	NOTCH2, SDHA, ESR1

	LCNEC
	
	438
	
	SDHC, PTEN
	
	EGFR, GNAS
	
	TP53, DOCK8, ABL1, MDM2

	
	
	451
	
	FAT1, MAX
	
	ATM, CDK8. ERBB4, FGFR4, FLT3, NOTCH2, PDGFRB, PHOX2B, PIK3CA, QKI, TP53
	
	EP300, EXT2, JAK1

	
	
	482
	
	BARD1
	
	GNAQ, HELQ, KRAS, PIK3CA
	
	DIS3L2

	
	
	508
	
	COL7A1, GNAQ, KDR, MTOR
	
	CHEK2, MECOM, NF1, NOTCH1, RB1, SDHA, TP53
	
	HIST1H3B, KAT6B, RIT1

	
	
	
	
	
	
	
	
	




	Table 4  Differentially expressed OncoPanel genes in tumors of PDX models and patients with respect to ANTs


	Tumor
cell type
	
	
	Upregulated 
	
	Downregulated

	ADC
	DP-013
	Patient
	none
	
	none

	
	
	
	
	
	

	
	
	PDX
	none
	
	none

	
	
	
	
	
	

	
	DP-041
	Patient
	none
	
	none

	
	
	
	
	
	

	
	
	PDX
	(7) HIST1H3B; (4) EXO1, MYB;(3) BCL2, BRCA1, CARD11, CDKN2A, DCLRE1C; (2) BARD1, COL7A1, NEIL3, POLD1
	
	(-6) NR4A3; (-5) ENG, ETV1; (-4) PDGFRA; (-3) GNAQ, MECOM; (-2) CUX1, MET, MITF, NFE2L2, NOTCH2, QKI 

	
	
	
	
	
	

	
	DP-048
	Patient
	(4) CDKN2A; (3) HIST1H3B
	
	(-4) FGFR4

	
	
	
	
	
	

	
	
	PDX
	(5) HIST1H3B; (4) CDKN2A, MET; (3) BRCA1, COL7A1, POLQ; (2) NF2, POT1, TRIM37
	
	(-5) PIK3R1, (-4) PDGFRB, (-2) FANCC, IL7R

	
	
	
	
	
	

	
	DP-075
	Patient
	(5) COL7A1; (3) HIST1H3B; (2) FAT1, KRAS, POLQ
	
	(-3) ENG

	
	
	
	
	
	

	
	
	PDX
	(5) COL7A1, HIST1H3B; (3) KRAS, POLQ; (2) FAT1, SOX2
	
	(-5) DOCK8, ETV1, PTEN; (-4) ENG; (-3) FLT1, GATA2, GNAQ, IL7R; (-2) ESR1, FGFR4, JAK2, MGA

	
	
	
	
	
	

	
	DP-081
	Patient
	(4) COL7A1; (3) HIST1H3B, SMO
	
	none

	
	
	
	
	
	

	
	
	PDX
	(5) COL7A1; (4) HIST1H3B, NGR1; (3) CARD11, EXO1, POLQ; (2) BRCA1, MET
	
	(-4) ETV1; (-3) ENG, IL7R, JAK2, KDR, MITF, PDGFRA, PDGFRB; (-2) DOCK8, GATA2, GNAQ, PIK3R1, QKI

	
	
	
	
	
	

	
	SP-029
	Patient
	(3) HIST1H3B, TSC1; (2) BCOR
	
	(-3) KDR

	
	
	
	
	
	

	
	
	PDX
	(3) BCOR, POLE; (2) ARID1A, DNMT3A, ETV1, HIST1H3B
	
	(-5) FLT1; (-4) IL7R, JAK2, QKI; (-3) ETV1, MET, MITF, PIK3R1; (-2) ENG, MECOM, REL

	
	
	
	
	
	

	
	SP-216
	Patient
	(5) CDKN2A, HIST1H3B; (4) EXO1; (3) POLQ; (2) BARD1, BRCA1, POLE, TRIM37
	
	(-5) DOCK8; (-4) IL7R, JAK2, QKI; (-3) ETV1, MET, MITF, PIK3R1; (-2) ENG, MECOM, REL

	
	
	
	
	
	

	
	
	PDX
	(5) CDKN2A; (4) EXO1, HIST1H3B; (3) POLQ; (2) BARD1, BRCA1, POLE, BCL2, BCOR, BRCA2, BRCC3, HFE, MYB, STAG2, TET1
	
	(-5) DOCK8, QKI; (-4) FGFR4, JAK2, PDGFRA; (-3) ENG, IL7R, MET, PIK3R1, FAH, FLT1, PDGFRB; (-2) ETV1, REL, KCNQ1, KDR, PTEN, SMO

	
	
	
	
	
	

	SQCC
	SP-231
	Patient
	(4) COL7A1
	
	(-3) NR4A3; (-2) EGFR, MECOM

	
	
	
	
	
	

	
	
	PDX
	(4) HIST1H3B; (3) CDKN2A, NRG1, POLD1, TDG; (2) BRCA1, BRCA2, CHEK2, FAT1, KIF1B, MTOR, POLE, SMO
	
	(-5) ENG, IL7R, KDR, MECOM, PDGFRA; (-4) APC, PIK3R1; (-3) CYLD, GNAQ; (-2) ESR1, GATA2, NOTCH1, NR4A3, QKI

	
	
	
	
	
	

	
	SP-244
	Patient
	(3) HIST1H3B, KDR; (2) BARD1
	
	(-2) ENG, GATA2, SETBP1

	
	
	
	
	
	

	
	
	PDX
	(3) BARD1, HIST1H3B; (2) TET1
	
	(-5) ENG, ETV1, PDGFRA; (-4) FLT1, IL7R; (-3) DOCK8, GATA2, QKI; (-2) NOTCH1, PIK3R1

	
	
	
	
	
	

	
	SP-295
	Patient
	none
	
	none

	
	
	
	
	
	

	
	
	PDX
	(6) NRG1; (3) FAT1, POLQ; (2) ATR, BRCA1, BRCA2, CDK8, CHEK2, HIST1H3B, KEAP1, SMARCA4
	
	(-5) NR4A3; (-4) GATA2; (-3) ETV1, FGFR4, WT1; (-2) DOCK8, ALK, ESR1, PDGFRB

	
	
	
	
	
	

	
	SP-363
	Patient
	(6) CDKN2A, HIST1H3B; (3) BRCA1, CHEK2; (2) NEIL3, SOX2
	
	(-3) ENG, NR4A3, PDGFRA, PDGFRB; (-2) DOCK8, JAK2, KDR

	
	
	
	
	
	

	
	
	PDX
	(7) HIST1H3B; (4) BRCA1, CDKN2A; (3) NEIL3; (2) CHEK2, SOX2, BRCC3, DNMT3A, GBA, HFE, SMO, 
	
	(-5) PDGFRA; (-4) FLT1; (-3) DOCK8, IL7R, MECOM; (-2) ENG, FGFR4, JAK2, NOTCH1, RB1, STAG2

	
	
	
	
	
	

	
	SP-367
	Patient
	(3) HIST1H3B
	
	(-3) GATA2

	
	
	
	
	
	

	
	
	PDX
	(5) HIST1H3B; (4) BCL2, POLQ; (3) BRCA1, CARD11, MYB; (2) BARD1, BRCA2, CDKN2A, POLE
	
	(-5) IL7R, MECOM; (-4) PDGFRA; (-3) MITF, PIK3R1; (-2) FLT1, NOTCH2

	
	
	
	
	
	

	
	SP-369
	Patient
	(4) HIST1H3B, SOX2; (3) CARD11, COL7A1; (2) EGFR, KEAP1
	
	(-4) NR4A3; (-3) KDR, PTEN, REL; (-2) DOCK8, ENG, FLT1, IL7R, MITF

	
	
	
	
	
	

	
	
	PDX
	(6) SOX2; (4) HIST1H3B; (3) CARD11, COL7A1, KEAP1, POLQ, SMO; (2) EGFR,, BRCA1, MAP2K2, SDHA
	
	(-6) PTEN; (-4) ENG, IL7R, PDGFRA; (-3) DOCK8, FGFR4; (-2) MITF, REL

	
	
	
	
	
	

	
	SP-415
	Patient
	none
	
	(-3) NR4A3

	
	
	
	
	
	

	
	
	PDX
	(6) MYB; (5) EXO1; (3) BRCA1, CDKN2A, POLQ; (2) ATR, CHEK2, EP300, HIST1H3B, KRAS, POLE, SMARCA4
	
	(-5) FAT1, FLT1, MECOM; (-4) ENG, KDR, PDGFRA; (-3) JAK1, PIK3R1; (-2) CYLD, PTEN

	
	
	
	
	
	

	
	SP-416
	Patient
	(5) COL7A1, HIST1H3B, SOX2; (4) CDKN2A; (3) CHEK2, EXO1, SMO; (2) ATR
	
	(-4) GATA2; (-3) ENG, IL7R; (-2) ERBB4, KDR

	
	
	
	
	
	

	
	
	PDX
	none
	
	none

	
	
	
	
	
	

	LCNEC
	SP-438
	Patient
	(6) COL7A1; (4) HIST1H3B; (3) CARD11, MET; (2) EGFR
	
	(-2) MECOM, SETBP1

	
	
	
	
	
	

	
	
	PDX
	(4) HIST1H3B, MET; (3) COL7A1; (2) CARD11, EGFR
	
	(-4) DOCK8, IL7R; (-3) ENG, KCNQ1, PIK3R1; (-2) ERBB4, GATA2, NOTCH1, QKI

	
	
	
	
	
	

	
	SP-451
	Patient
	(6) COL7A1; (4) HIST1H3B; (3) FAT1, SMO, STAG2; (2) BRCA1
	
	(-3) FGFR4, GATA2, KDR, NR4A3; (-2) ERBB4

	
	
	
	
	
	

	
	
	PDX
	(6) COL7A1; (5) HIST1H3B; (4) BRCA1, SMO; (3) NRG1; (2) ATR, CARD11, CHEK2, EGFR, FAT1, MYB, TET1
	
	(-4) PDGFRB; (-3) DOCK8, ENG, ETV1, GATA2, PDGFRA; (-2) IL7R

	
	
	
	
	
	

	
	SP-482
	Patient
	(3) HIST1H3B, MDM2; (2) GNAS, SOX2
	
	(-3) FGFR4; (-2) GATA2, NR4A3, SETBP1

	
	
	
	
	
	

	
	
	PDX
	(5) HIST1H3B; (3) MDM2, SOX2, EXO1, NEIL3; (2) BCL2, BRCA1, BRCC3, CCNE1, DNMT3A, EGFR, GNAS, POLD1, POLE, POLQ, SMO, TP53
	
	(-5) MECOM, PDGFRA; (-4) DOCK8, IL7R; (-3) JAK1; (-2) ESR1, NFE2L2, PIK3R1, QKI, RB1

	
	
	
	
	
	

	
	SP-508
	Patient
	none
	
	none

	
	
	
	
	
	

	
	
	PDX
	none
	
	none

	
	
	
	
	
	



The numbers in parenthesis indicates the value of log2(fold change).



	Table 5  Differentially expressed hypoxia- and angiogenesis-related genes in tumors of PDX models with respect to patients and their association with TME component cell types
	

	
	
	
	
	
	
	
	
	
	

	a  Hypoxia-related genes
	
	
	
	
	
	
	
	
	

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	TME cell type
	
	Downregulated 
	
	Upregulated

	
	
	ASL
	　
	AS
	　
	SL
	　
	AL
	
	S early
	　
	L late

	
	
	
	
	
	
	
	
	
	
	
	
	

	Fibroblast
	　
	BGN, CXCR4, COL5A1, DCN, DUSP1, OLFML2B, TAGLN, VCAN
	　
	　
	　
	COL1A1, COL6A3, CTHRC1, FAP, FN1, FOS, LOX, PLIN2, RRAGD, TGFB3
	　
	ACKR3, CCL2
	
	CDKN3, TPBG
	　
	　

	
	
	
	
	
	
	
	
	
	
	
	
	

	Endothelial cells
	　
	FLT1
	　
	TEK
	　
	ANGPT2, SPP1
	　
	　
	
	FOSL1, GRIN2D
	　
	　

	
	
	　
	　
	　
	　
	　
	　
	　
	
	　
	　
	　

	Others
(none of the above, or ubiquitous)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	GPRIN1, MFI2, ANLN
	　
	ATP11A, BASP1, CP, ITPR3

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	b  Angiogenesis-related genes
	
	
	
	
	
	
	
	
	
	

	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	TME cell type
	
	Downregulated 
	
	Upregulated

	
	
	ASL
	　
	AS
	　
	SL
	　
	AL
	
	S early
	　
	L late

	
	
	
	
	
	
	
	
	
	
	
	
	

	Tumor cells
	　
	　
	　
	TNFRSF1B
	　
	AXL, SLC34A2
	　
	　
	
	AURKA, BIRC5, E2F1, ECT2, UBE2T
	　
	PRODH

	
	
	
	
	
	
	
	
	
	
	
	
	

	Fibroblast
	　
	COL3A1, COL15A1, CXCL12,
CXCR4, DDR2, GREM1, ITGB2, LDB2, LUM, MMP9, PDGFRA, PDGFRB, POSTN, PRELP, SERPINF1, STAB1, TIMP3, VCAN
	　
	CCL19, ITGA11, LRRC32, MMP19
	　
	COL5A2, FAP, FN1, FOS, FSTL1, MEF2C, MMP11, TGFB3, THBS1, TIMP2
	　
	CCL2, CXCL14, JAM3
	
	AURKB, JAG2, MYBL2, SOX2
	　
	　

	
	
	
	
	
	
	
	
	
	
	
	
	

	Endothelial cells
	　
	A2M, ACVRL1, FLT1, OLR1, PLVAP, SPRACL1, VWF
	　
	APLNR, CD93, CLEC14A,
CNRIP1, ECSCR, EDNRB, ELTD1, FLT4, GIMAP8, GPR124, ROBO4, RUNX1T1, TEK, THBD, TIE1
	　
	ANGPT2, ESAM, SPP1
	　
	CALCRL, RGS5, THY1
	
	ETV4, HMGA1, SLC7A5
	　
	ID1

	
	
	
	
	
	
	
	
	
	
	
	
	

	Immune cells
	　
	　
	　
	　
	　
	TNFSF12
	　
	　
	　
	　
	　
	　

	
Among the extended set of hypoxia- and angiogenesis-related genes, genes with ￜlog2(fold change)ￜ>2 in PDX tumors with respect to patient tumors were selected for each tumor cell type, and they were associated with TME component cell types in which typically expressed. CXCR4, VCAN, FLT1, FAP, FN1, FOS, TGFB3, ANGPT2, SPP1, and CCL2 belong to both hypoxia- and angiogenesis-related gene sets. A: LUAD (all stages); S: LUSC (all stages);  L: LCNEC (all stages); AS: commonly downregulated in LUAD & LUSC; SL: commonly downregulated in LUSC & LCNEC; ASL: commonly downregulated in LUAD, LUSC & LCNEC



