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What is the point? 

• Never smokers - profiles of adenocarcinoma 
• Clear majority, some exceptions 

• Current and former smokers 
• Still AdCa with highest frequency 
• Most of the Squamous and small cell  

MOLECULAR CONSEQUENCES OF 
TISSUE INJURY FROM SMOKING 

The Scheme:  
From Nicotine Addiction to Lung Cancer 
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Adduct repair occurs more quickly on transcribed strand 
 
1) Nucleotide excision repair pathway (XP and ERCC) 
2) Base Excision Repair (OGG1, APE1, XRCC1,FEN1) and 
3) Direct reversal 

Characteristic mutations on non-transcribed strand and involve a “G” base  

P53 MUTATION AND SMOKING 

TP53 mutation spectra in cancers in lung cancer by smoking status 

Charles M. Rudin et al. Clin Cancer Res 2009;15:5646-5661 

SMOKING G:C > T:A 
TRANSVERSION 
PURINE TO 
PYRIMIDINE NON-SMOKING 

G:C > A:T 
TRANSITION 
PURINE TO PURINE 

Promoter hypermethylation 

 

NNK, 4-methylnitrosamino-1-(3-pyridyl)-1-butanone 

Belinsky 

Proc. Natl. Acad. Sci. USA 

Vol. 95, pp. 11891–11896, September 1998 

 

Aberrant methylation of p16 INK4a 

is an early event in lung cancer 

and a potential biomarker for early diagnosis 

Epigenetic - Promoter hypermethylation –DNA 
METHYLTRANSFERASE (DNMT) 

The Journal of Clinical Investigation http://www.jci.org Volume 120 Number 2 February 2010 

Gene Studies (n) 
Overall OR 
(95% CI)a 

I2 P value 

smoking/non
-smoking 
NSCLC 
patients (n) 

CDKN2A 36 
2.33 [1.96, 
2.77] 

38% <0.00001 2957/1192 

RASSF1 14 
1.75 [1.15, 
2.65] 

57% 0.008 1046/441 

MGMT 8 
2.51 [1.81, 
3.46] 

19% <0.00001 478/339 

RARB 7 
1.77 [1.29, 
2.42] 

0% 0.0004 507/279 

DAPK 7 
2.04 [1.40, 
2.99] 

27% 0.0002 427/192 

FHIT 5 
2.81 [1.33, 
5.95] 

52% 0.007 406/112 

Sci Rep. 2015 Mar 10;5:8897. doi: 
10.1038/srep08897. 
Meta-analyses of gene 
methylation and smoking 
behavior in non-small cell lung 
cancer patients. 
Huang T1, Chen X2, Hong Q2, Deng 
Z3, Ma H3, Xin Y4, Fang Y5, Ye H2, 
Wang R2, Zhang C2, Ye M3, Duan 
S2. 

http://www.nature.com/srep/2015/150310/srep08897/fig_tab/srep08897_T1.html#t1-fn3
http://www.ncbi.nlm.nih.gov/pubmed/25754026
http://www.ncbi.nlm.nih.gov/pubmed/25754026
http://www.ncbi.nlm.nih.gov/pubmed/25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang T[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen X[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hong Q[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deng Z[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Deng Z[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ma H[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xin Y[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fang Y[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ye H[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wang R[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang C[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ye M[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duan S[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duan S[Author]&cauthor=true&cauthor_uid=25754026
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duan S[Author]&cauthor=true&cauthor_uid=25754026
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In conclusion, our results demonstrate that p16 
inactivation occurs at similar frequencies regardless of the 
mutation status of EGFR, KRAS, and STK11 in lung 
adenocarcinoma. However, the patterns of inactivation 
mechanism differ significantly depending upon the genetic 
mutation present. We also confirm that p16 methylation is 
linked to KRAS mutation and is mutually exclusive with 
EGFR mutation. Our results indicate that these genes are 
involved in different pathways and play different roles in 
development of lung adenocarcinoma. Furthermore, our 
meta-analyses confirm the modest correlation between 
p16 methylation and smoking, and the trend of higher 
frequencies of p16 HD among never smokers. These 
findings support the concept that tumors arising in never 
smokers are driven by distinct molecular mechanisms in 
lung tumorigenesis 

Tam and Gazdar, J Thorac Oncol. 2013 Nov; 8(11): 1378–1388.  

What do we have so far….. 

BaP and oncogenic 
transversions 

NNK, promoter 
hypermethylation, TSG 

silencing 
Cell survival 

P16 Deletion? 

SMOKING 

NON-SMOKING 

Allelic imbalance and CNA 

Patterns of allelic loss differ in lung 
adenocarcinomas of smokers and nonsmokers 
•Charles A Powella, , ,  
•Raphael Buenob,  
•Alain C Borczukc,  
•Cynthia F Caractad,  
•William G Richardsb,  
•David J Sugarbakerb,  
•Jerome S Brodye 

Explanation – more LOH in the field of smokers, 
but more denovo CNA in non-smokers 

Gene expression 

http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24077454
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF1
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF2
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF3
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF4
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF2
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF2
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847
http://www.sciencedirect.com/science/article/pii/S0169500202003847#AFF5
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Gene Expression in Lung Adenocarcinomas of Smokers and 

Nonsmokers 

Charles A. Powell,* Avrum Spira,* Adnan Derti, Charles DeLisi, 

Gang Liu, Alain Borczuk, Steve Busch, 

Sudhir Sahasrabudhe, Yangde Chen, David Sugarbaker, Raphael 

Bueno, William G. Richards, and Jerome S. Brody 

TGFBR2 higher in non-smoker than 
smoker’s tumors 
 
Loss of TGFBR2 occurs in both 
smoker’s and non-smoker’s tumors 
relative to normal tissue. 

Table 2. Cell cycle genes differentiating current from never smokers (C/N) in the early stage tumor (T) tissue samples, and corresponding values in the 
former/never smoker (F/N) and in the smokers' paired tumor/non-tumor tissue (T/NT) comparisons. 

Landi MT, Dracheva T, Rotunno M, 
Figueroa JD, Liu H, et al. (2008) Gene 
Expression Signature of Cigarette 
Smoking and Its Role in Lung 
Adenocarcinoma Development and 
Survival. PLoS ONE 3(2): e1651. 
doi:10.1371/journal.pone.0001651 
http://127.0.0.1:8081/plosone/articl
e?id=info:doi/10.1371/journal.pone.
0001651 

Cell cycle/mitotic spindle 
Current smokers 

What do we have so far from general 
molecular mechanisms….. 

BaP and oncogenic 
transversions 

NNK, promoter 
hypermethylation, TSG 

silencing 

Spindle/Cell cycle activation 

TGFBR2 LOSS 

P16 Deletion? DENOVO CNA More to come.. 

SMOKING 

NON-SMOKING 

What is the definitions of rare and very rare? 

EGFR AND KRAS AND SMOKING 

http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0001651
http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0001651
http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0001651
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EGFR 
Never smoker – 42.5 
1- 10 pack years – about 25% 
 
About 8-10% - 11-75 pack years 
Still 3% among heaviest smokers 

 Remains 6% in never smokers 

WHAT is a “SMOKER” 

KRAS  
35-45% over 16 pack years 
 
15-20%  among 1-15 pack years 

LUNG CA  KRAS mutations 

G-C  Transversion 
 

G-T Transversion 
 

G-A Transition 
 

G-C Transversion 
 

G-A Transition 
 

G-T (Transversion) 
 

G-C Transversion 
 

G-T (Transversion) 
 

G-A (Transition) 
 

G-T (Transversion ) 
 

Gly-Ala 
 

Gly-Cys 
 

Gly-Asp 
 

Gly- Arg 
 

Gly-Ser 
 

Gly-Val 
 

Gly-Ala 
 

Gly-Cys 
 

Gly-Asp 
 

Gly-Val 

CODON 12,13     COSMIC 
Amino acid        % of mutants             DNA sequence            

7% 
 
41% 
 
15% 
 
3% 
 
5% 
 
20% 
 
<<1% 
 
3% 
 
2% 
 
<<1% 

Molecular epidemiology of EGFR and KRAS mutations in 3,026 lung adenocarcinomas: higher susceptibility of 
women to smoking-related KRAS-mutant cancers. 
Dogan S1, 

G-T  
Transversion G-T 

Transversion 
 

G-A  
Transition G-C   

Transversion 

ALK AND SMOKING 

Copyright © 2014 by the European Lung Cancer Conference and the International Association for the Study of Lung 
Cancer.  Published by Lippincott Williams & Wilkins, Inc. 

2 

Assessment of ALK Status by FISH on 1000 Spanish 
Non-Small Cell Lung Cancer Patients. 
Vidal, Joana; Clave, Sergi; de Muga, Silvia; Gonzalez, 
Iria; Pijuan, Lara; MD, PhD; Gimeno, Javier; Remon, 
Jordi; Reguart, Noemi; MD, PhD; Vinolas, Nuria; 
Girones, Regina; MD, PhD; Bernet, Laia; Majem, 
Margarita; Bosch-Barrera, Joaquim; MD, PhD; Porta, 
Rut; MD, PhD; Alonso, Nieves; Palmero, Ramon; 
Taus, Alvaro; Albanell, Joan; MD, PhD; Espinet, 
Blanca; Salido, Marta; Arriola, Edurne; MD, PhD 
 
Journal of Thoracic Oncology. 9(12):1816-1820, 
December 2014. 
DOI: 10.1097/JTO.0000000000000361 

OVERALL RATE 3.2% 
Smoker 2.1% 
NON-SMOKER – 10% 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Dogan S[Author]&cauthor=true&cauthor_uid=23014527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dogan S[Author]&cauthor=true&cauthor_uid=23014527
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dogan S[Author]&cauthor=true&cauthor_uid=23014527
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ROS1 TRANSLOCATION AND SMOKING ROS1 TRANSLOCATION AND SMOKING 

BRAF AND SMOKING 
Table 2. Association between BRAF mutation and gender, 

smoking, histology and stage in NSCLC. 

Chen D, Zhang LQ, Huang JF, Liu K, Chuai ZR, et al. (2014) BRAF Mutations in Patients with Non-Small Cell Lung Cancer: A Systematic Review and 
Meta-Analysis. PLoS ONE 9(6): e101354. doi:10.1371/journal.pone.0101354 
http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0101354 

BRAFV600E mutation was also significantly more frequent in never-smokers compared to 
current or former smokers (OR = 0.14 95%CI = 0.05–0.42) 

Former current 4.69% VS  Never 3.04 %, but 

ERRB2 mutation AND SMOKING 

Copyright © 2015 by the International Association for the Study of Lung Cancer.  Published by Lippincott Williams & 
Wilkins, Inc. 

2 

Multi-institutional Oncogenic Driver Mutation Analysis in 
Lung Adenocarcinoma: The Lung Cancer Mutation 
Consortium Experience. 
Sholl, Lynette; Aisner, Dara;  MD, PhD; Varella-Garcia, 
Marileila; Berry, Lynne; Dias-Santagata, Dora; Wistuba, 
Ignacio; Chen, Heidi; Fujimoto, Junya; MD, PhD; Kugler, 
Kelly; Franklin, Wilbur; Iafrate, A; John MD, PhD; Ladanyi, 
Marc; Kris, Mark; Johnson, Bruce; Bunn, Paul; Minna, John; 
Kwiatkowski, David;  MD, PhD 
 
Journal of Thoracic Oncology. 10(5):768-777, May 2015. 

DOI: 10.1097/JTO.0000000000000516 

Never smoker > smoker 

http://127.0.0.1:8081/plosone/article?id=info:doi/10.1371/journal.pone.0101354
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MAP2K1 (MEK1) AND SMOKING 

EGFR – smokers reformed <15 years – L858R, L861Q, no exon19 del 
KRAS – some in never smokers 
BRAF - smokers 
PIK3CA – smoking 
ERBB2- non-smoking 
MET - both 
 

CBIOPORTAL AND TCGA 
NEVER CURRENT REFORMED, REMOTE REFORMED RECENT 

REFORMED RECENT REFORMED, REMOTE CURRENT NEVER 

STK11 – SMOKING 
MEK1 - SMOKING 

MET MUTATION AND SMOKING 

EA Collisson et al. Nature 000, 1-8 (2014) doi:10.1038/nature13385 

Identification of novel candidate driver genes. 
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Sample 2 5 6 16 31 32 38 39 

MET exon 14                  

KRAS/EGFR/BRAF/ALK                 

ANY Squamous                  

ANY Adenocarcinoma                 

ADSQ                 

ANY GIANT cell                 

Giant cell only                 

ANY SOLID                 

ANY Acinar*                 

ANY MP                 

ANY LEP                 

ANY PAP                 

>20 pack-yr                 

Non-smoker                 

black - no data available 

         

Four of 8 patients were non-smokers. 
One patient had a pleomorphic carcinoma, reported 
 as non-smoker 
Four responded to crizotinib or cabozantinib 
 

Liu…Stoopler… Halmos,Borczuk JCO 2015 
Sarcomatoid CA (Pleomorphic,giant or 
spindled) – 8 of 36 cases tested 
Stage 4 patient with response to crizotinib 

SECOND HAND SMOKE 

Eur Respir J. 2015 May;45(5):1415-25. doi: 10.1183/09031936.00097314. Epub 2015 Mar 5. 
No impact of passive smoke on the somatic profile of lung cancers in never-smokers. 
Couraud S1, Debieuvre D1, Moreau L1, Dumont P1, Margery J1, Quoix E1, Duvert B1, Cellerin L1, Baize N1, Taviot B1, 
Coudurier M1, Cadranel J1, Missy P1, Morin F1, Mornex JF1, Zalcman G1, Souquet PJ; onbehalf of the BioCAST/IFCT-
1002 study investigators. 

http://www.ncbi.nlm.nih.gov/pubmed/25745045
http://www.ncbi.nlm.nih.gov/pubmed/25745045
http://www.ncbi.nlm.nih.gov/pubmed/25745045
http://www.ncbi.nlm.nih.gov/pubmed/25745045
http://www.ncbi.nlm.nih.gov/pubmed/25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Couraud S[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Couraud S[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Couraud S[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Debieuvre D[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Debieuvre D[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Debieuvre D[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moreau L[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dumont P[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Margery J[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quoix E[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quoix E[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quoix E[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duvert B[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duvert B[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Duvert B[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cellerin L[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cellerin L[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cellerin L[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Baize N[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taviot B[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taviot B[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taviot B[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coudurier M[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coudurier M[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Coudurier M[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cadranel J[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cadranel J[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cadranel J[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Missy P[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Morin F[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mornex JF[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mornex JF[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mornex JF[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zalcman G[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zalcman G[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zalcman G[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Souquet PJ[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Souquet PJ[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=Souquet PJ[Author]&cauthor=true&cauthor_uid=25745045
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
http://www.ncbi.nlm.nih.gov/pubmed/?term=onbehalf of the BioCAST/IFCT-1002 study investigators[Corporate Author]
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MOLECULAR EVENT NEVER SMOKER SMOKER HEAVY SMOKER 

ADDUCT INDUCED TRANSVERSION/P53 LOW HIGH HIGHEST 

PROMOTER HYPERMETHYLATION LOW HIGH 

P16 LOW HIGH 

MLH1/MSH2 HIGH LOW 

GENE EXPRESSION 

CELL CYCLE/MITOTIC SPINDLE  LOW HIGH 

TGFBR2 LOSS LOSS  (?more profound loss) 

COPY NUMBER ALTERATION ? HIGH DE NOVO ON BACKGROUND OF LOH 

P16 DELETION HIGHER FREQ LOWER FREQ 

16p GAIN HIGHER FREQ LOWER FREQ 

GENE MUTATION/TRANSLOCATION 

EGFR HIGHER FREQ LOWER FREQ LOWEST (3%) 

KRAS HIGHER FREQ LOWER FREQ HIGHEST(40%) 

KRAS G-A HIGHER FREQ LOWER FREQ 

ERBB2 HIGHER FREQ VERY LOW FREQ 

ALK HIGHER FREQ LOWER FREQ 

ROS HIGHER FREQ LOWER FREQ 

RET HIGHER FREQ LOWER FREQ 

KRAS G-C LOWER FREQ HIGHER FREQ 

BRAF LOWER FREQ HIGHER FREQ 

PIK3CA LOWER FREQ HIGHER FREQ 

MET ?LOWER FREQ ?HIGHER FREQ 

MAP2K1(MEK1) VERY LOW FREQ HIGHER FREQ 

STK11 LOWER FREQ HIGHER FREQ 

So, what next 

Selection of testing by smoking status not simple 
 
Mechanisms of smoking related cancer better understood 
 
Mechanisms of non-smoking cancer poorly understood  
 
Second hand smoke related carcinoma poorly understood 


