
 
 
Supplementary Figure 1. Cytoscape bioinformatics toolset was used to create the network of protein-protein 
interactions between the product of each mutated gene and the panel of 125 cancer-driving genes profiled in 
this study. Red nodes indicate the mutated genes, with node size dependent upon number of mutations found 
in AAH, AIS and MIA patients. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Table 1. A CancerSelect panel for the detection of genetic alterations in 134 well-characterized 
cancer and pharmacogenomics genes used in this study. Design of the panel incorporates genes of high clinical 
and biologic importance that are screened using next-generation sequencing at extremely high coverage. 

 

 

 

 

 

 

 

Sequence and copy number analysis for coding regions of 125

well-characterized cancer and pharmacogenomic genes

Targeted Cancer Gene Analysis

Rearrangement analysis for selected introns of 17

well-characterized cancere genes



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 2. Sequencing statistics for AAH samples. 



 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 3. Sequencing analysis of AAH lesions. A. Summary of nonsynonymous mutations and 
mutation frequency.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

# of mutations

Indels 4

Splice site 2

Nonsense 1

Nonsynonymous coding 48

Total 55

mutations per lesion

2.2



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Table 4. Sequencing analysis of AAH lesions. List of mutations found in AAH lesions that have 
been previously described in association with cancer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene Amino Acid Type Amino Acid Type Tissue

ALK 311R>H Nonsynonymous 311R>H/L Nonsynonymous Lung/Brain

ARID1A 1593R>W Nonsynonymous 1593R >L Nonsynonymous Colon

Lung/Haematopoie tic

Colon /Skin/Thyroid

Cervix/CNS

594D>G/N/H/A/V/E/K Nonsynonymous Lung/Colon /Skin

D594_ T599del   Deletion Haematopoie tic/CNS

601K>E/I/N/K/L/Q/R Nonsynonymous

K601de l Deletion

EGFR 324R>H Nonsynonymous 324R>L Nonsynonymous CNS

Lung/Stomach

Head and neck,

Breast/Urinary tract

777V>L/MA Nonsynonymous

G776_V777insVC 

V777_G778insCG

224R>X Nonsense

224R>Q Nonsynonymous

FGFR4 356R>H Nonsynonymous 356R>H Nonsynonymous Colon

HNF1A 179H>N Nonsynonymous H179fs*9 Insertion  Liver

Lung/Colon /Pancreas

Ovary/Biliary tract

MAML1 190R>H Nonsynonymous 190R>H Nonsynonymous Ovary

279G>R/W Nonsynonymous Lung/Colon /Urinary tract

p.P278_G279in Insertion
Ovary/Head and

neck/Breast

KRAS 12G>C Nonsynonymous
12G>C/R/N/I/L/Y/E/V/

A/W/V/F/S
Nonsynonymous

Nonsynonymous279G>ETP53

777V>LERBB2 Lung/Colon /Breast/CNS

Lung/Colon/EndometriumNonsense224R>XFBXW7

Nonsynonymous769D>Y/H/NNonsynonymous769D>YERBB2

Insertion
Nonsynonymous

Nonsynonymous594D>GBRAF

BRAF 601K>E Nonsynonymous
Lung/Skin/Thyroid/Ovary/Colon/

Haematopoietic/Urinary tract

Nonsynonymous469G>A/R/S/L/V/CNonsynonymous469G>ABRAF

Found in this study In COSMIC



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 5. Sequencing analysis of AAH lesions. Mutations in genes that are rarely implicated in 
lung adenocarcinoma. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene
% of mutated in lung

(by COSMIC)

IKZF1 0.1%

AKT1 0.4%

GNAQ 0.6%

HNF1A 1.2%

ABL1 1.3%

FGFR4 1.6%

MAML1 1.7%

PTPN11 1.8%

FLT3 1.8%

EZH2 1.8%

TNFAIP3 1.9%



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Table 6. Sequencing analysis of AAH lesions. List of most frequently mutated genes among 25 
AAH lesions from 6 patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene Amino Acid # of AAH lesions % of AAH lesions # of patients

469G>A

594D>G

601K>E

In-frame deletion

1827R>H

1835A>T

165G>A

190R>H

753G>S

982G>V

In-frame deletion

324R>H

997P>S

608R>C

Splice site

28E>V

1253E>Q

1212Q>R

417R>H

Splice site

1895G>V

1601A>D
8%

Most mutated genes

ROS1 2 2

16%

16%

12%

12%

8%

8%

3

MED12 2 2

RET 2 28%

ATM 2 2

BRAF 4 4

MAML1 2

8%

EGFR 3 2

ABL 2 2

2ARID1B 4



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 7. Sequencing statistics for AIS samples. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 8. Sequencing statistics for MIA samples. 



 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Table 9. Sequencing analysis of AIS and MIA cohorts. Summary of nonsynonymous unique 
mutations found in both cohorts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AIS MIA

Indels 1 4

Splice site 3 2

Nonsense 0 1

Nonsynonymous coding 17 23

Total 21 30

# of unique mutations



 
 
 
 
 
 
 

 
Supplementary Table 10. Sequencing analysis of AIS and MIA cohorts. Table demonstrates the number of 
effected genes, total mutations number and mutations rate per zone and per patient in each group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

# of mutated genes
# of mutations

(all zones)

mutations

per zone

mutations

per patient

AIS 19 31 2.1 6.2

MIA 19 54 2.7 10.8



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 11. Sequencing analysis of AIS and MIA cohorts. Most frequently mutated genes in AIS 
and MIA tumors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene Amino Acid # of patients Gene Amino Acid # of patients

1396G>A In-frame deletion

1528R>Q In-frame insertion

790T>M

858L>R

245G>S

204E>D

154G>V/D

929Q>E

183K>E

535R>Q

Splice site

709E>K

784R>H

2

CTNNB1 2

MED12 2

AIS MIA

EGFR 4

TP53 3

ATRX 2

Most mutated genes in AIS

ARID1A



 

Supplementary Table 12. Summary of genes and potentially affected pathways differentially altered in AIS 

versus MIA tumors.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
Supplementary Table 13. Sequencing analysis of AIS and MIA cohorts. Recurrent mutations in MIA patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene Amino Acid # of patients

EGFR 858L>R 2

TP53 154G>V/D 2

Recurrent mutations in MIA



 
 
 
 
 
 
 
 
 
 

 
Supplementary Table 14. Sequencing analysis of AIS and MIA cohorts. List of genes that found to be mutated 
in both AIS and MIA patients. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Genes mutated in boht: AIS and MIA

APC

CCND1

EGFR

IGF1R

TET2

TP53



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Supplementary Table 15. Sequencing analysis of AIS and MIA cohorts. List of mutations found in either AIS or 
MIA patients that have been previously observed in solid tumors (including lung) and hematopoietic 
malignancies. 

Gene Amino Acid Type Amino Acid Type Tissue

1406Q>H Nonsynonymous

1406Q>X Nonsense

Q1406fs*11 Insertion

Q1406fs*9 Deletion 

Endometrium/Ovary

Haematopoietic

Colon/Kidney

Endometrium

Lung/Breast

Upper aerodigestive tract

GNAS 232R>C Nonsynonymous 232R>H Nonsynonymous Endometrium

Lung/Colon/Pancreas

Ovary/Biliary tract

922R>Q Nonsynonymous

922R>X Nonsense

L1565fs*11 Deletion

L1565fs*>19 Insertion 

PBRM1 160E>K Nonsense 160E>K Nonsense Kidney

Haematopoietic

CNS/Breast/Pancreas

TSC2 354Q>R Nonsynonymous 354Q>H Nonsynonymous Lung

Gene Amino Acid Type Amino Acid Type Tissue

1444Q>R/P Nonsynonymous

1444Q>X Nonsense

Q1444fs*29 Deletion

BRAF 581N>S Nonsynonymous 581N>S/T/I/Y Nonsynonymous Lung/Colon/Ovary/Skin

CTNNB1 535R>Q Nonsynonymous 535R>Q Nonsynonymous Endometrium

Lung/Breast

Upper aerodigestive tract

Lung

Oesophagus

MED12 784R>H Nonsynonymous 784R>H Nonsynonymous Haematopoietic

NOTCH3 1700D>Y Nonsynonymous 1700D>Y Nonsynonymous Lung

PTEN 301D>N Nonsynonymous D301fs*6 Deletion  Endometrium

245G>S/R Nonsynonymous

G245delG  Deletion

G245fs*17 Deletion

G245fs*14 Deletion

154G>S/C/I/D/A/V Nonsynonymous

G154fs*14 Deletion

G154fs*16 Deletion

p.G154fs*22 Deletion

G154_R156delGTR Deletion

G154fs*27 Insersion

TP53 154G>V Nonsynonymous

Lung/Cervix/Colon/

Adrenal

gland/Skin/Upper

aerodigestive

tract/Pancreas/Liver/

Breast/Prostate

Colon/Breast/OvaryLiver/

Urinary tract/

CNS/Pancreas

Nonsynonymous245G>STP53

ATM 250R>X Nonsense 250R>X Nonsense

ARID1A 1528R>Q Nonsynonymous 1528R>X Nonsense

12G>C Nonsynonymous
12G>C/R/N/I/L/Y/E/V/

A/W/V/F/S
Nonsynonymous

EGFR 858L>R

790T>M/A NonsynonymousNonsynonymous790T>MEGFR

EGFR 858L>R Nonsynonymous
858L>R/M/K/Q/A/G/P/

V/W

Nonsynonymous
858L>R/M/K/Q/A/G/P/

V/W
Nonsynonymous

Nonsynonymous

SF3B1 700K>E Nonsynonymous 700K>E Nonsynonymous

MIA
Found inthis study In COSMIC

Colon/Pancreas/Nonsynonymous1444Q>RAPC

Colon/CNS/Skin

ColonNonsynonymous922R>QMSH6

KidneyNonsynonymous1565W>XPBRM1

KRAS

1406Q>H Nonsynonymous

AIS
Found in this study In COSMIC

APC



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 16. Sequencing analysis of AIS and MIA cohorts. Mutations in genes that are rarely 
implicated in lung adenocarcinoma.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene
% of mutated in

lung (by COSMIC)

ABL1 1.3%

CCND1 0.7%

GATA1 1.2%

GNAS 1.2%

KIT 1.5%

TET2 1.7%

Gene
% of mutated in

lung (by COSMIC)

CCND1 0.7%

MPL 1.0%

TET2 1.7%

MIA

AIS



 
Supplementary Table 17. Socio-demographic data of patients used in this study. Patient’s race and ethnicity 
data, age and smoking history. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Patient ID Age Race Gender Hispanic or Latino (Y/N) Smoking history

9450 64 White Male No Yes

3983 72 Black Female No No

0429 84 White Female No Yes

3916 70 White Male No No

9309 45 Black Female No No

2035 41 White Female No No

1061 73 White Male No Yes

6610 71 Black Male No Yes

6992 61 White Female No Yes

4845 73 White Male No Yes

7074 68 asian Male No Yes

4325 62 White Female No Yes

6709 62 White Female No Yes

9911 74 White Female No Yes

7484 64 White Male No No

7337 76 OTHER - from Bermuda Male No Yes



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 18. List of AAH samples collected for this study and histopathological diagnostics.  



 
Supplementary Table 19. List of AIS samples collected for this study and histopathological diagnostics. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pa ent # 9450

Specimen ID Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

50833 Tumor Zone 1

50835 Tumor Zone 2

50836 Tumor Zone 3

50834 Control Lymph node

Pa ent # 3983

Sample number Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

50838 Tumor Zone 1

50841 Tumor Zone 2

50842 Tumor Zone 3

50837 Control Lymph node

Pa ent # 0429

Sample number Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

50951 Tumor Zone 1

50952 Tumor Zone 2

50953 Tumor Zone 3

50950 Control Lymph node

Pa ent # 3916

Sample number Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

50954 Tumor Zone 1

50955 Tumor Zone 2

50956 Tumor Zone 3

50997 Control Lymph node

Pa ent # 9309

Sample number Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

52274 Tumor Zone 1

52275 Tumor Zone 2

52276 Tumor Zone 3

52277 Control Lymph node

TisN0M0

TisN0M0

TisN0M0

TisN0M0

TisN0M0

Bronchioloalveolar adenocarcinoma Adenocarcinoma in Situ

Bronchioloalveolar adenocarcinoma Adenocarcinoma in Situ

Bronchioloalveolar adenocarcinoma Adenocarcinoma in Situ

Bronchioloalveolar adenocarcinoma Adenocarcinoma in Situ

Bronchioloalveolar adenocarcinoma Adenocarcinoma in Situ



 
Supplementary Table 20. List of MIA samples collected for this study and histopathological diagnostics.  

 

 

 

 

 

 
 
 
 
 
 
 
 

Pa ent # 2035

Specimen ID Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

52283 Tumor Zone 1

52284 Tumor Zone 2

52285 Tumor Zone 3

52286 Tumor Zone 4

52292 Control Lymph node

Pa ent # 1061

Specimen ID Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

52287 Tumor Zone 1

52288 Tumor Zone 2

52289 Tumor Zone 3

52290 Tumor Zone 4

52291 Control Lymph node

Pa ent # 4845

Specimen ID Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

53590 Tumor Zone 1

53591 Tumor Zone 2

53592 Tumor Zone 3

53593 Tumor Zone 4

53594 Control Lymph node

Pa ent # 6992

Specimen ID Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

52600 Tumor Zone 1

52601 Tumor Zone 2

52602 Tumor Zone 3

52603 Tumor Zone 4

52604 Control Lymph node

Pa ent # 6610

Specimen ID Histologic progression within the same lesion Tumor type Histopathologic Diagnosis Stage

52589 Tumor Zone 1

52590 Tumor Zone 2

52597 Tumor Zone 3

52599 Tumor Zone 4

52586 Control Lymph node

T1N0M0

T1N0M0

T1N0M0

T1N0M0

T1N0M0Bronchioloalveolar adenocarcinoma Minimally invasive adenocarcinoma

Bronchioloalveolar adenocarcinoma Minimally invasive adenocarcinoma

Minimally invasive adenocarcinoma

Bronchioloalveolar adenocarcinoma Minimally invasive adenocarcinoma

Bronchioloalveolar adenocarcinoma Minimally invasive adenocarcinoma

Bronchioloalveolar adenocarcinoma



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplementary Table 21. Summary of all mutations and copy number variations identified in AAH samples. 
Table lists mutated genes, mutations type, amino acid changes, distinct coverage and percentage of mutant 
reads identified. 



 

Supplementary Table 22. Summary of all mutations and copy number variations identified in AIS samples. 
Table lists mutated genes, mutations type, amino acid changes, distinct coverage and percentage of mutant 
reads identified. 



  
Supplementary Table 23. Summary of all mutations and copy number variations identified in MIA samples. 
Table lists mutated genes, mutations type, amino acid changes, distinct coverage and percentage of mutant 
reads identified. 
 
 
 
 



 
Supplementary Table 24. Summary of ddPCR assays used in this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Gene Symbol location Genomic position Amino Acid (protein) Mutation Type
Sequence Context      

(Mutation Indicated by "N")
BioRad assay ID

ATM coding area chr11_107706206-107706206_C_A p.2455L>M Substitution GTGCANTGAAA dHsaMDS70287642

ATRX coding area chrX_76824619-76824619_G_C p.929Q>E Substitution ACTCTNCTCTT dHsaMDS44557415

BRAF coding area chr7_140127880-140127880_C_A p.466G>V Substitution ATGATNCAGAT dHsaMDS18827188

BRAF coding area chr7_140127871-140127871_C_G p.469G>A Substitution CTGTTNCAAAT dHsaMDS70176053

CCND1 coding area chr11_69175220-69175220_G_A p.293V>M Substitution GGGACNTGGAC dHsaMDS31524918

ERBB2 coding area chr17_35119948-35119948_G_A p.243G>S Substitution CTGCCNGCTGC dHsaMDS83096961

FGFR2 splice site chr10_123315211-123315211_G_A NA Substitution GCTCTNCAGAA dHsaMDS95794691

IGF1R coding area chr15_97291048-97291048_G_A p.983A>T Substitution TCAGCNCTGCT dHsaMDS44445826

IKZF1 coding area chr7_50422576-50422576_A_G p.210Y>C Substitution AAGCTNTAAAC dHsaMDS57366734

MED12 coding area chrX_70261620-70261620_G_A p.709E>K Substitution AGAAGNAGGTG dHsaMDS18715599

NRAS coding area chr1_115060268-115060268_C_G p.13G>R Substitution AACACNACCTG dHsaMDS31636507

STK11 splice site chr19_1171505-1171505_G_T NA Substitution CCGAGNTAGGC dHsaMDS95906280

TET2 coding area chr4_106377697-106377697_C_A p.1050S>X Substitution CAAATNACAGA dHsaMDS82985372

TP53 coding area chr17_7519194-7519194_C_T p.154G>D Substitution GGGTGNCGGGC dHsaMDS57255145


