
2001

The knowledge about the human genome and the explosion of new tools and technologies are 
bringing unprecedented knowledge about genes involved in human health and disease







Three forms of cancer Multiple data types

TCGA: Connecting multiple sources, experiments, and data types

glioblastoma multiforme
(brain)

• Clinical diagnosis
• Treatment history
• Histologic diagnosis

Biospecimen Core
Resource with more than 
13 Tissue Source Sites(brain)

squamous carcinoma

• Histologic diagnosis
• Pathologic status
• Tissue anatomic site
• Surgical history
• Gene expression

3 ssue Sou ce S es

7 Cancer Genomic
Characterization Centers

3 Genome
S i(lung)

serous
d

• Chromosomal copy number
• Loss of heterozygosity
• Methylation patterns
• miRNA expression
• DNA sequence

Sequencing
Centers

Data Coordinating Center

cystadenocarcinoma
(ovarian)

DNA sequence

20 Solid tumor types-500 cases/500 controls each



Targeted therapies: NSCLC
Before 2.5 Years 

Later

No small molecule 
bi l i

Tarceva approved 
Ph III d t

Iressa Phase III 
trials failed;  FDA 
changes label & 
limits distribution

In EGFR mutation 
negative patients, 
Chemotherapy better 
than Tyrosine Kinase

Iressa approved in 
EU with EGFR test

or biologics 
available

on Phase III data. 
Increase in 
median PFS 7 
weeks

limits distribution
PFS for EGFR+ 
patients treated with 
Tyrosine Kinase 
Inhibitors greater 
than 18 months

than Tyrosine Kinase 
Inhibitors 
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Iressa approved 
based on Phase II 
data RR 11-18%

K-Ras mutations 
and some EGFR 
mutations confer 
resistance

Some EGFR 
negative patients 
have ALK4 
activation  
(th ith PF

Some EGFR 
negative patients 
have ERBB2 
mutations 
(th ith

EGFR mutations 
can predict 
responsiveness

(therapy with PF-
2341066)

(therapy with 
Herceptin)



Emerging approaches for Non-small Cell Lung Cancer
Test for mutations in EGFR, K-RAS, B-RAF, PIK3CA, HER2, EML4-ALK, and METest o utat o s G , S, , 3C , , , a d

EGFR TKIs: gefitinib and 
erlotinib

platinum (cisplatin)‐based chemotherapyERCC1 LOW

EGFR sensitizing mutation

K‐ras mutant RAF inhibitors: AZD6244

No somatic mutation 
identified

RRM1

TS

LOW

LOW

gemcitabine‐based chemotherapy

pemetrexed (Alimta)‐based chemotherapy

RAF inhibitors: PLX‐4032B‐raf mutant

PI3KCA mutant
mTOR inhibitors: rapamycin, CCI‐779, 
RAD001 AP23573 AZD8055 OSI 027

EGFR 
negative

HER2 amplification or 
mutation

RAD001, AP23573, AZD8055, OSI‐027

HER2 inhibitors: 
Herceptin

EML4‐ALK translocation
ALK inhibitors: PF‐
02341066, Novartis#3‐
39, TAE684, BMS‐536924

MET amplification
MET inhibitors: AMG208, ARQ197, 
GSK1363089, JNJ‐38877605, MK2461, 
MP470MP470Irreversible TKIs: 

BIBW2992, HKI-272, PF-
00299804

EGFR resistance mutation



Targeted therapies: non-small cell lung cancer

TODAY 2-3 YEARS

mTOR inhibitor-2

AZD6244 1

Tarceva
Tarceva

AZD6244-2

AZD6244-1

mTOR inhibitor-1

PF02341066

Herceptin

AMG208



CYP2C19CYP2C19



Personalized Medicine at Point of Care

 Integrate patient’s genomic profile with clinical data. Ensure clinical, 
molecular data incorporated into medical record in usable format 

 Educate physicians Educate physicians

 Support physician decisions 
– Guide physician to appropriate molecular diagnostics p y pp p g
– Support interpretation of test results



Physician EducationPhysician Education

• Training in Medical School through the 
clinical yearsclinical years

• Training in Residency programs
• Continuing Medical Education


