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® Revisit Module 2 goals & expectations

® M2DI rewind

® EGFR fooled you, NSCLC!

® How mutations are detected in the clinic
® Some M2D2 lab plans

® | ooking ahead
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L

Green = Erlotinib bound
Red = Lapatinib bound

Adapted from Tasler et al. Bioorganic & Medicinal Chemistry Volume 17, Issue 18, 15 September 2009, Pages 6728—6737

Tarceval/Lapatinib structure from: Wood et al. Cancer Res September 15, 2004 64; 6652
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EGFR inhibition is very effective
patients.

|
\
|

Table 1. Select Phase Il Clinical Trials in Lung Cancer Involving EGFR TKis

TKI v Reference

No. of EGFR CR PFS OS
Tnal Year Line Participants Race Mutant (%) EGFR TKI Reference Arm RR (%) (%) (months) (months)
ISEL?7 2005 Second to third 1,692 White, 75%; 121t Gefitinb Placebo 80v13 NA 30v26 56v5.1
Asian, 21%"*
BR.21%8 2005 Second to third 731 Asian, 12%; 23% Erlotinib  Placebo 89v<1 07v0 22v18 6.7v47
other, 88%
INTEREST#? 2008 Second 1,433 White, 75%; 1485 Gefitinb Docetaxel 8.1v76 NA 22v22 76v80
Asian, 21%"*
IPASS4-30 2009 First 1,217 East Asian, 100% 59.7] Gefitinb Platinum doublet 43.0v32.2 NA 57v58 188v174
IPASS
subgroup®® 2009 First 261 East Asian, 100% 100 Gefitinib  Platinum doublet 71.2v47.3 NA 95v63 216v219
WJUTOG3405%3" 2009 First 172 East Asian, 100% 100 Gefitinib  Platinum doublet 62.1 v32.2 NA 9.2v63 355v388
NEJ0027 2009 First 224 East Asian, 100% 100 Gefitinib Platinum doublet 73.7 v30.7 44v0 108v54 30.5v236
OPTIMALB-32 2011 First 165 East Asian, 100% 100 Erlotinib  Platinum doublet 82 v36 2v0 13.1v46 22.7v289
EURTAC? 2012 First 174 White, 100% 100 Erlotinib  Platinum doublet 64 v18 3v0 97v52 193v195
(Hispanic)

Abbreviations: CR, complete response; EGFR, epidermal growth factor receptor;, EURTAC, European Tarceva Versus Chemotherapy, INTEREST, IRESSA
Non-Small-Cell Lung Cancer Trial Evaluating Response and Survival Against Taxotere; |IPASS, Iressa Pan-Asia Study; ISEL, IRESSA Survival Evaluation in Lung
Cancer; NA, not applicable; OPTIMAL, Open Label, Phase |ll Study Comparing First Line Tarceva vs Cisplatin Plus Gemcitabine in Chinese Advanced/Metastatic
Non-Small-Cell Lung Cancer Patients With EGFR Activating Mutations; OS, overall survival;, PFS, progression-free survival; RR, response rate; TKI, tyrosine kinase
inhibitor.

*Excludes people of Indian origin.

126 positive in 215 tested samples.

£40 positive in 177 tested samples.

844 positive in 297 tested samples.

|261 positive in 437 tested samples.

Epidermal growth factor receptor tyrosine kinase inhibitor-resistant disease. Ohashi K, Maruvka YE, Michor F, Pao W. J Clin Oncol. 2013 Mar 10;31(8):1070-80.
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G719X VAIKEL insertion L861X
(3%) (1%) (2%)
* *LREA deletion L858R *
(45%) (40%)
Sensitive Mutations * *

Exon 18 I Exon 19 I Exon 20 I Exon 21 ‘

N

Resistant Mutations L747S D761Y T790M T854A

Exon 20 insertion (4%)

We will sequence Exons 19 & 21.

Epidermal growth factor receptor tyrosine kinase inhibitor-resistant disease. Ohashi K, Maruvka YE, Michor F, Pao W. J Clin Oncol. 2013 Mar 10;31(8):1070-80.
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; Targeted inhibitors affect disease statistics.
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EXON 19 Del(E746_A750)

743 744 745 746 747 748 749 750
Ala Phe Lys Glu Leu Arg Glu Ala

| Deleted in mutant
Wild type TCGCTATCAAGGAATTAAGAGAAGCIAACA

EXON 21 (L858R)

855 856 857 858 859 860 861
Asp Phe Gly Leu(Arg) Ala Lys Leu
Substituted
AGATTTTGGGCTGGCCAAACTGC

agattttgggcéggccaaactgc

Two nucleotides
dete'cted ﬁ

-_—
[ —

20

Mutant tcgctatcaaaacatctccgaaagccaac
ﬂ n n }—— Two sequences detected —————
1 /\ A‘A ‘ AL\ J‘.A“ A“.
Figure 2

21

Amino acid and nucleotide sequence changes in exon 19 deletion and exon 21 L858R mutations involving the tyrosine kinase domain of

epidermal growth factor receptor.

Santos et al. Annu. Rev. Pathol. Mech. Dis. 2011. 6:49—-69
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h AcquiEed Eutitions end

Activation of other receptor tyrosine kinases?
(eg, ERBB2 amplification)

FAS/NFxB activation?

Epithelial-mesenchymal transition?
(AXL, Slug activation?)

Loss or spliced variant of BIM?

Other? (eg, CRKL or ERK ~60% second-site EGFR
amplification) mutations (mostly T790M)

~1% BRAF mutations + Exogenous factors
eg, HGF, IL-6

~5% small-cell cancer transformation

~5% PIK3CA mutations

5-10% MET amplification

Fig 4. Mechanisms of acquired resistance to epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors. Multiple mechanisms have been elucidated in human
samples and preclinical models. Some factors may overlap. HGF, hepatocyte growth factor; IL-6, interleukin-6.

Epidermal growth factor receptor tyrosine kinase inhibitor-resistant disease. Ohashi K, Maruvka YE, Michor F, Pao W. J Clin Oncol. 2013 Mar 10;31(8):1070-80.
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When drug is removed:

Mutation rate decreases
Signaling normalizes

*Growth rate is slower
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B Systems biology applied to EIT‘ resistance --
modeling of T790M and dosing schedule.

When drug is removed:
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B Systems biology applied to EIT‘ resistance --
modeling of T790M and dosing schedule.

A very simple and elegant
mathematical model was
employed using simple cell
viability data & knowledge
of mutation rate.
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