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Figure S1. Immunostaining for VTCN-1 in IMA, NMA, and squamous cell carcinoma. (A) V-set 

domain-containing T-cell inhibitor 1 (VTCN1) was detected in some patients with squamous cell 

carcinoma, but not in patients with invasive mucinous adenocarcinoma (IMA) or nonmucinous 

adenocarcinoma (NMA). *, p < 0.05, compared to IMA or NMA. (B–D) Representative VTCN1 

immunostaining in IMA (B), NMA (C), and squamous cell carcinoma (D). 
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Table S1. Clinical characteristics of the patients. 

Case Histology Cluster analysis Cluster Age sex Smoking Brinkman index Tumor size(mm) T-N-M p-Stage Surgical procedure Adjuvant Tx Outcome

1 IMA Performed B 67 female never 0 32 2a-0-0 IB lobectomy - 24m no rec

2 IMA Performed B 74 male past 1080 10 1a-0-0 IA1 lobectomy - 33m no rec

3 IMA Performed C 70 male past 760 22 1c-0-0 IA3 lobectomy - 33m no rec

4 IMA Performed C 74 female never 0 11 1b-0-0 IA2 wedge resection - 22m no rec

5 IMA Performed C 71 male past 200 11 1b-0-0 IA2 lobectomy - 26m no rec

6 IMA Performed C 83 female never 0 20 1b-0-0 IA2 lobectomy - 19m no rec

7 IMA Performed C 72 female never 0 31 2a-0-0 IB lobectomy + 14m no rec

8 IMA Performed C 63 male never 0 80 4-0-0 IIIA lobectomy + 31m no rec

9 IMA Performed C 49 female never 0 40 2a-0-0 IB lobectomy + 37m no rec

10 IMA Performed C 70 male past 1200 10 1a-0-0 IA1 lobectomy - 13m no rec

11 IMA Performed excluded 74 male current 600 50 2b-0-0 IIA lobectomy - 33m no rec

12 IMA Performed excluded 76 male past 60 10 1a-0-0 IA1 lobectomy - 14m no rec

13 IMA - - 77 female never 0 28 1c-0-0 IA3 lobectomy - 6m no rec

14 IMA - - 73 male past 1200 60 2b-0-0 IIA lobectomy + 10m no rec

15 IMA - - 71 female never 0 25 1c-0-0 IA3 lobectomy - 36m no rec

16 IMA - - 68 male past 960 15 1b-0-0 IA2 lobectomy - 20m no rec

17 IMA - - 90 male past 1000 30 1c-0-0 IA3 lobectomy - 6m death

18 IMA - - 84 female never 0 90 4-0-0 IIIA lobectomy - 1m death

19 IMA - - 69 male current 600 120 4-0-0 IIIA pneumonectomy + 18m rec 

20 IMA - - 78 male never 0 50 2a-0-0 IB lobectomy + 24m no rec

21 Ad Performed A 67 male past 580 20 2a-0-1a IV lobectomy + 32m no rec

22 Ad Performed A 74 male current 1000 35 2a-0-0 IB lobectomy + 9m death

23 Ad Performed A 58 male current 340 28 1b-2-0 IIIA lobectomy + 30m no rec

24 Ad Performed A 49 male past 400 15 1a-0-0 IA lobectomy - 24m no rec

25 Ad Performed A 60 male past 990 12 2b-3-0 IIIB wedge resection + 12m rec

26 Ad Performed A 73 male current 1100 20 2a-0-0 IB wedge resection - 15m noi rec

27 Ad Performed B 63 female never 0 25 1b-0-0 IA lobectomy - 34m no rec

28 Ad Performed B 75 female never 0 20 1a-0-0 IA lobectomy - 32m no rec

29 Ad Performed B 61 female never 0 14 1a-0-0 IA wedge resection - 17m rec

30 Ad Performed B 54 female never 0 16 1a-2-0 IIIA lobectomy + 7m rec

31 Ad Performed B 75 male current 825 12 1a-0-0 IA lobectomy - 30m no rec

32 Ad Performed B 67 male past 800 32 2a-0-0 IB lobectomy - 1m death

33 Ad Performed B 59 female past 700 35 2a-0-0 IB lobectomy + 29m no rec

34 Ad Performed B 70 female never 0 35 2a-0-0 IB lobectomy - 29m no rec

35 Ad Performed B 82 male past 150 20 1b-0-0 IA lobectomy - 27m no rec

36 Ad Performed B 55 male past 700 17 1a-0-0 IA segmentectomy - 25m no rec

37 Ad Performed B 72 male past 300 10 1a-0-0 IA segmentectomy - 23m no rec

38 Ad Performed B 72 male past 150 10 is-0-0 0 wedge resection - 23m no rec

39 Ad Performed B 74 female never 0 8 1a-0-0 IA wedge resection - 22m no rec

40 Ad Performed B 68 female never 0 10 1a-0-0 IA lobectomy - 24m no rec

41 Ad Performed B 64 male never 0 35 2a-0-0 IB lobectomy + 25m no rec

42 Ad Performed B 63 male past 740 25 1a-0-0 IA lobectomy - 23m no rec

43 Ad Performed B 85 female never 0 30 2a-0-0 IB lobectomy + 24m no rec

44 Ad Performed B 73 male past 1800 8 is-0-0 0 pneumonectomy + 16m no rec

45 Ad Performed B 78 male past 330 15 1a-0-0 IA lobectomy - 16m no rec

46 Ad Performed B 75 male past 800 17 is-0-0 0 lobectomy - 18m no rec

47 Ad Performed C 77 male current 1120 35 2a-0-0 IB lobectomy - 33m no rec

48 Ad Performed C 67 male past 500 15 1a-0-0 IA wedge resection + 32m no rec

49 Ad Performed C 71 male current 800 10 1a-0-0 IA lobectomy - 2m death

50 Ad Performed C 69 male past 2520 20 2a-1-0 IIA lobectomy + 22m no rec

51 Ad Performed Excluded 63 female never 0 4 is-0-0 0 wedge resection - 34m no rec

52 Ad Performed Excluded 59 female never 0 25 2a-0-0 IB lobectomy - 15m rec

53 Ad Performed Excluded 74 male current 800 10 1a-0-0 IA lobectomy + 32m no rec

54 Ad Performed Excluded 78 female never 0 10 1a-0-0 IA lobectomy - 30m no rec

55 Ad Performed Excluded 64 female past 172 25 1a-0-0 IA lobectomy - 29m no rec

56 Ad Performed Excluded 49 female never 0 15 1a-0-0 IA lobectomy - 29m no rec

57 Ad Performed Excluded 82 male past 550 25 1b-0-0 IA lobectomy - 27m no rec

58 Ad Performed Excluded 55 male past 525 32 1b-0-0 IA lobectomy - 25m no rec

59 Ad Performed Excluded 71 male current 1020 30 2a-0-0 IB lobectomy + 4m rec

60 Ad Performed Excluded 65 male past 360 25 1a-0-0 IA segmentectomy - 24m no rec

61 Ad Performed Excluded 79 male past 1640 13 is-0-0 0 lobectomy - 13m no rec

62 Ad Performed Excluded 67 female never 0 20 1a-0-0 IA lobectomy - 17m no rec

63 Ad Performed Excluded 67 female never 0 25 2a-0-0 IB lobectomy - 17m no rec

64 Sq Performed A 68 male past 1860 20 1a-0-0 IA lobectomy - 32m no rec

65 Sq Performed A 82 male past 1100 60 2b-1-0 IIA lobectomy - 24m death

66 Sq Performed A 73 male past 1800 33 2a-0-0 IB pneumonectomy + 16m no rec

67 Sq Performed A 77 male past 675 20 2b-1-0 IIB lobectomy + 14m no rec

68 Sq Performed B 78 male current 1700 60 2a-2-0 IIIA lobectomy - 11m death

69 Sq Performed C 79 male past 1640 27 1b-0-0 IA lobectomy - 13m no rec

70 Sq Performed Excluded 72 male current 1500 140 3-2-0 IIIA lobectomy - 1m death

71 Sq Performed Excluded 81 male past 870 35 2a-0-0 IB lobectomy - 31m no rec

72 Sq Performed Excluded 57 male past 1060 60 2b-1-0 IIB lobectomy + 29m no rec

73 Sq Performed Excluded 57 male past 1060 15 2a-0-0 IB wedge resection + 29m no rec

74 Sq Performed Excluded 79 female never 0 90 3-0-0 IIB lobectomy - 12m death

75 Sq Performed Excluded 69 male past 920 35 3-0-0 IIB lobectomy + 19m death

76 Sq Performed Excluded 75 male current 1080 32 3-0-0 IIB lobectomy + 23m no rec

77 small Performed A 77 male past 675 20 2a-0-0 IB lobectomy + 12m rec

78 small Performed Excluded 64 male past 1200 35 2a-0-0 IB lobectomy + 29m no rec

79 small Performed Excluded 73 male current 1100 18 2a-0-0 IB lobectomy - 13m no rec

80 other Performed Excluded 68 male past 90 35 2a-0-1a IV lobectomy + 31m no rec

81 other Performed A 83 male current 2520 110 3-0-0 IIB lobectomy - 4m death

82 other Performed A 67 male past 1800 40 2a-2-0 IIIA Incisional biopsy + 2m rec

83 other Performed C 54 male current 600 50 2a-0-1a IV lobectomy + 4m death

84 other Performed C 78 female current 780 47 3-0-0 IIB lobectomy - 19m no rec

85 other Performed Excluded 60 female never 0 30 1b-0-0 IB lobectomy - 23m rec

86 other Performed A 74 male past 1350 28 1b-0-0 IA lobectomy - 29m death
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Table S2. Mutations in IMA specimens. 
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Table S3. Pathways affected in IMA and NMA by mutations with allele fractions ≥ 20%. 

 

Table S4. Sequencing targets. 

No Gene symbol Chromosome 
Number of 
Amplicons 

Total Bases Covered Bases Overall Coverage 

1 AKT1 chr14 26 1573 1497 95% 

2 AKT2 chr19 27 1576 1543 98% 

3 AKT3 chr1 30 1624 1624 100% 

4 ARID1A chr1 76 7058 6023 85% 

5 ARID1B chr6 75 6950 5965 86% 

6 ARID2 chr12 71 5718 5643 99% 

7 ASCL4 chr12 5 532 382 72% 

8 ATM chr11 147 9791 9439 96% 

9 BRAF chr7 37 2481 2224 90% 

10 CDKN2A chr9 9 962 612 64% 

11 COBL chr7 48 4151 3977 96% 

12 CREBBP chr16 96 7639 7071 93% 

13 CTNNB1 chr3 32 2486 2486 100% 

14 CUL3 chr2 42 2561 2495 97% 

15 EGFR chr7 60 4189 4135 99% 

16 EP300 chr22 90 7555 7182 95% 

17 EPHA7 chr6 44 3175 3154 99% 

18 ERBB2 chr17 57 4080 3808 93% 

19 ERBB3 chr12 59 4440 4374 99% 

20 FGFR1 chr8 41 2825 2816 100% 

21 FGFR2 chr10 43 2910 2842 98% 

22 FGFR3 chr4 34 2752 2215 81% 

23 FOXP2 chr7 36 2487 2469 99% 

24 HRAS chr11 11 683 683 100% 

25 KEAP1 chr19 24 1925 1845 96% 

26 KMT2D chr12 192 17154 15854 92% 

27 KRAS chr12 10 737 681 92% 

28 MAP2K1 chr15 18 1292 1239 96% 

29 MET chr7 59 4427 4396 99% 

30 MGA chr15 110 9428 9345 99% 

31 MLL chr11 144 12279 11875 97% 

32 NF1 chr17 136 9161 9023 99% 

33 NFE2L2 chr2 23 1868 1826 98% 

34 NOTCH1 chr9 99 8008 7078 88% 

35 NOTCH2 chr1 101 7809 7539 97% 

36 NRAS chr1 9 610 610 100% 

37 PIK3CA chr3 50 3407 3282 96% 

38 PTEN chr10 18 1302 1223 94% 

39 RASA1 chr5 55 3412 3216 94% 

40 RB1 chr13 55 3057 2902 95% 

41 RBM10 chrX 48 3228 3079 95% 

42 RIT1 chr1 13 771 771 100% 

43 SETD2 chr3 91 7905 7663 97% 

44 SLIT2 chr4 76 4972 4854 98% 

45 SMAD4 chr18 24 1769 1715 97% 

46 SMARCA4 chr19 74 5399 5055 94% 

47 SOX2 chr3 9 964 883 92% 

48 STK11 chr19 23 1392 1343 97% 

49 TP53 chr17 22 1383 1351 98% 

50 TP63 chr3 34 2360 2227 94% 

Pathway IMA (n=20) NMA (n=43) p value
RTK/RAS/RAF 16 (80.0%) 30 (69.8%) 0.394

TP53/ Cell Cycle 5 (25.0%) 15 (34.9%) 0.433
Transcription 0 (0.0%) 3 (7.0%) 0.226

NOTCH 0 (0.0%) 3 (7.0%) 0.226
Epigenetic 1 (5.0%) 1 (2.3%) 0.573
Oxidative 3 (15.0%) 4 (9.3%) 0.503
Chromatin 3 (15.0%) 1 (2.3%) 0.055

Splicing 4 (20.0%) 7 (16.3%) 0.717
Wnt 1 (5.0%) 0 (0.0%) 0.139

TGFb-SMAD 3 (15.0%) 2 (4.7%) 0.157
Axon guidance 0 (0.0%) 1 (2.3%) 0.492

Other 0 (0.0%) 1 (2.3%) 0.492
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51 TSC1 chr9 49 3705 3603 97% 

52 TSC2 chr16 92 5834 5677 97% 

53 U2AF1 chr21 15 880 870 99% 
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