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Cell circuitry that is affected by cancerCell circuitry that is affected by cancer--causing mutationscausing mutations



The Epidermal Growth Factor Receptor (EGFR) The Epidermal Growth Factor Receptor (EGFR) 
family and family and ligandsligands



EGFR signaling pathwayEGFR signaling pathway





EGFR mutationsEGFR mutations



Clustering of Mutations in the Clustering of Mutations in the EGFREGFR
Gene at Critical Sites within the ATPGene at Critical Sites within the ATP--Binding PocketBinding Pocket

Lynch, N Engl J Med 2004;350:2129-39.



ErlotinibErlotinib and and GefitinibGefitinib: : 
structural differences structural differences 
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IC50 = 2nM1 IC50 = 23-79nM2

1Moyer J, et al. Cancer Res 1997;57:4838-48
2Woodburn J, et al. AACR 2000; Abs. 2552



The threeThe three--dimensional structure of dimensional structure of 
the EGFR ATP cleft in the EGFR ATP cleft in kinasekinase domaindomain

Lynch, N Engl J Med 2004;350:2129-39.



Incidence of EGFR mutations by race, gender, Incidence of EGFR mutations by race, gender, 

smoking status and smoking status and histologichistologic types (N=2530)types (N=2530)
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EGFR, p53 and KEGFR, p53 and K--rasras mutation and smoking dose in mutation and smoking dose in 
patients with adenocarcinomapatients with adenocarcinoma

68

55

27
22

29

40

65 66

6 5

18 18

0

10

20

30

40

50

60

70

80

0 <20 20-50 >50

EGFR
p53
K-ras

68

55

27
22

29

40

65 66

6 5

18 18

0

10

20

30

40

50

60

70

80

0 <20 20-50 >50

EGFR
p53
K-ras

Pack-year
Kosaka et al., Cancer Res.64, 8919-8923, 2004

In
ci

de
nc

e 
of

 m
ut

at
io

n 
(%

)







The current understanding of the relationship between The current understanding of the relationship between 
lung carcinogenesis and tobacco smokinglung carcinogenesis and tobacco smoking









Summary of EGFR InhibitorsSummary of EGFR Inhibitors
Tested Against EGFRTested Against EGFRL858R/T790ML858R/T790M

CompoundCompound ICIC5050 (nm)(nm)

GefitinibGefitinib 66006600

ErlotinibErlotinib 1000010000

(Inhibition of H1975 cell proliferation)

Ambit Biosciences



GIST: Primary TumorGIST: Primary Tumor

Courtesy of Dr. C. Corless.

Gross pathology of primary GISTGross pathology of primary GIST

TumorTumor

Gastric mucosaGastric mucosa



Normal KIT SignalingNormal KIT Signaling
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The KIT kinase The KIT kinase 
domain activates a domain activates a 
substrate protein, eg, substrate protein, eg, 
PI3 kinase, by PI3 kinase, by 
phosphorylationphosphorylation

This activated This activated 
substrate initiates a substrate initiates a 
signaling cascade signaling cascade 
culminating in cell culminating in cell 
proliferation and proliferation and 
survivalsurvival

Savage and Antman. N Engl J Med. 2002;346:683.
Scheijen and Griffin. Oncogene. 2002;21:3314.



Imatinib Mesylate: BackgroundImatinib Mesylate: Background

A selective tyrosine A selective tyrosine 
kinase inhibitor ofkinase inhibitor of

KITKIT
BcrBcr--AblAbl
PDGFRA/BPDGFRA/B

First used in First used in 
Philadelphia Philadelphia 
chromosomechromosome––
positive positive 
(Ph+) CML(Ph+) CML

Druker et al. Nat Med. 1996;2:561.

Class: PhenylaminopyrimidinesClass: Phenylaminopyrimidines

C29H31N7O•CH4SO3

MW 589.7



Imatinib Mesylate: Imatinib Mesylate: 
Mechanism of ActionMechanism of Action
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Imatinib mesylate Imatinib mesylate 
occupies the ATP occupies the ATP 
binding pocket of the binding pocket of the 
KIT kinase domainKIT kinase domain
This prevents substrate This prevents substrate 
phosphorylation and phosphorylation and 
signalingsignaling
A lack of signaling A lack of signaling 
inhibits proliferation inhibits proliferation 
and survivaland survival

Savage and Antman. N Engl J Med. 2002;346:683.
Scheijen and Griffin. Oncogene. 2002;21:3314.





Heinrich et al. Hum Pathol. 2002;33:484. Corless et al. Proc Am Assoc Cancer Res. 2003;44. Abstract R4447.

KIT and PDGFRA Mutations in GISTKIT and PDGFRA Mutations in GIST

Membrane

Cytoplasm

Exon 11 (67.5%)

Exon 9 (11%)

Exon 13 (0.9%)
Exon 12 (0.9%)

Exon 18 (6.3%)

KIT PDGFRA

Exon 14 (0.3%)

Exon 17 (0.5%)

Overall mutation 
frequency: 87.4%



GIST: KIT Mutation Location Predicts GIST: KIT Mutation Location Predicts 
Imatinib Mesylate ResponsivenessImatinib Mesylate Responsiveness

KIT mutations are predictive of response to imatinib KIT mutations are predictive of response to imatinib 
mesylatemesylate
Exon 11 mutants respond bestExon 11 mutants respond best

Blanke et al. ASCO 2004 Gastrointestinal Cancers Symposium. Abstract 2.
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