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The	  complexity	  of	  lung	  cancer	  genomics	  

	  Lawrence	  et	  al.,	  Nature	  2013	  

  Frequency	  of	  non-‐synonymous	  muta;ons	  varied	  by	  more	  than	  1,000-‐fold	  across	  cancer	  
types	  

  Paediatric	  cancers	  showed	  frequencies	  as	  low	  as	  0.1/Mb	  (~	  one	  change	  across	  the	  en;re	  
exome),	  whereas	  at	  the	  opposite	  extreme,	  melanoma	  and	  lung	  cancer	  exceeded	  100/Mb	  



Massively	  Parallel	  Sequencing	  of	  lung	  adenocarcinoma	  	  

Imielinski	  et	  al.,	  Cell	  2012	  



Mapping	  the	  “next	  generaFon”	  hallmarks	  



Novel	  targets	  
The	  Cancer	  Genome	  Atlas	  (TCGA)	  showed	  that	  FGFR	  tyrosine	  kinases	  are	  frequently	  altered	  in	  
SCC	  (Hammerman	  et	  al,	  Nature	  2012)	  

1	  H&N	  pa;ent	  with	  FGFR2	  P253R	  mut	  had	  
an	  impressive	  response	  to	  pazopanib	  (Liao	  
et	  al,	  Cancer	  Res	  2013)	  

Ongoing	  trials	  with	  FGFR	  inhibitors	  in	  
pa;ents	  harboring	  FGFR	  events	  
NCT01004224,	  NCT01457846	  &	  
NCT00979134	  

DDR2	  

PR	  to	  dasa;nib	  	  

Hammerman	  at	  al,	  	  
Cancer	  Disc	  2012	  

FGFR2	  



The	  ulFmate	  goal	  

Using	  genomic	  informaFon	  
from	  each	  individual	  paFent	  	  

to	  guide	  the	  treatment	  



Towards	  “precision	  	  oncology”	  

Garraway	  et	  al,	  J	  Clin	  Oncol	  2013	  

The	  term	  “precision”	  refers	  to	  prospects	  for	  enhanced	  molecular	  resolu;on,	  
mechanis;c	  clarity,	  and	  therapeu;c	  cogency	  that	  may	  accompany	  clinical	  
implementa;on	  of	  genomics	  technologies	  	  



A	  technology	  &	  economical	  revoluFon	  



A	  technology	  &	  economical	  revoluFon	  



Major	  challenges	  

 Sparse	  amount	  of	  ;ssue	  

 Tumor	  heterogeneity	  

 Build	  adequate	  infrastructure	  

 Analy;cal	  challenges	  in	  the	  
interpreta;on	  of	  computa;onal	  
algorithms	  

 Clinical	  trial	  design	  challenges	  

 Ethical	  issues	  for	  gene;c	  studies	  and	  data	  sharing	  



PharmacogeneFcs	  

 PharmacogeneFcs	  is	  the	  
study	  or	  clinical	  tes;ng	  of	  
geneFc	  variaFons	  that	  give	  rise	  
to	  differing	  drug	  response,	  
including	  disposi;on,	  
tolerability,	  and	  efficacy	  

Wild	  type	  
-‐	  mutant	  

 Towards	  	  
personalized	  	  
medicine	  



Cheok	  &	  Evans,	  	  
Nat	  Rev	  Cancer	  2006	  

PharmacogeneFc	  studies	  



A	  SNP	  to	  predict	  gemcitabine	  acFvity:	  CDA	  	  
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Tibaldi,	  Giovanned,	  et	  al,	  Clin	  Cancer	  Res	  2008	  
Tibaldi,	  Giovanned,	  Tiseo	  et	  al,	  Ann	  Oncol	  2012	  
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A	  SNP	  to	  predict	  gemcitabine	  acFvity:	  CDA	  	  



A	  SNP	  to	  guide	  pemetrexed	  therapy	  

Tiseo,	  Giovanned,	  et	  al,	  Lung	  Cancer	  2012	  

Pharmacogene;c	  study	  of	  	  
6	  candidate	  SNPs	  in	  folate	  
pathway	  in	  advanced	  NSCLC	  
pa;ents	  treated	  with	  second-‐line	  
pemetrexed	  or	  pemetrexed–
carbopla;n	  



Conclusions	  and	  Future	  PerspecFves	  

Hopefully,	  novel	  
biomarkers	  will	  be	  
validated	  in	  
prospec;ve	  studies	  in	  
the	  near	  future	  

Prospective 
trials 

Genotypic arm: analysis of genetic 
profile to select patients 
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Control arm 

Establishment of associations with drug 
outcome parameters, including PK and PD 

Studies on drug 
combinations and 

other factors 
affecting drug 

disposition/activity 

A	  major	  drawback	  has	  
been	  the	  lack	  of	  a	  
systema;c	  approach	  to	  
advancing	  the	  use	  of	  
biomarkers	  in	  
an;cancer	  drug	  
development	  	  

Analysis of genetic profile associated with 
pharmacological response and/or outcome 

Retrospective 
studies 

Standard chemotherapy 

New	  technologies	  iden;fied	  aberra;ons,	  which:	  
 are	  correlated	  with	  lung	  cancer	  aggressive	  behaviour	  and	  chemosensi;vity	  
 represent	  promising	  targets	  for	  novel	  prognos;c	  and	  therapeu;c	  approaches	  
 might	  idenHfy	  surrogate	  indicators,	  in	  more	  accessible	  Hssues	  
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