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Outline

 EGFR background as a drug target

 List of EGFR exon20 insertion PDX models

 EGFR exon20 insertion PDX models and SOC data
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EGFR signaling pathway

 EGFR is a receptor tyrosine kinase belonging to the ErbB family including three other members (ErbB2/HER-2,

erbB3/HER-3, and erbB4/HER-4). Normally EGFR is activated via ligand binding, while its mutations or over-

expression could induce ligand-independent activation.

 Upon activation, EGFR can further promote multiple downstream signaling pathways, such as PI3K-AKT pathway,

JAK-STAT pathway, RAS-MEK/ERK pathway and PLCr-PKC pathway, resulting in enhanced cell proliferation and

survival as well as suppressed cell death.

Exp Biol Med (Maywood) 2011 236(4):375-389 OncoWuXi Newsletter

https://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwi6pbGmzbzJAhUKOyYKHWHEDigQjRwICTAA&url=http://ebm.sagepub.com/content/236/4/375/F1.expansion&psig=AFQjCNENVBa3aeSG5cK-_JxzcegA9-y3TQ&ust=1449126036595628
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EGFR role in cancers

 Dysregulation of EGFR is often observed in association

with carcinogenesis, which can be caused by receptor over

expression, mutations or deletions.

 Overexpression and/or amplification of the EGFR gene

and its family members are prevalent in many cancer types.

Table on the right showed high EGFR expression

percentage in different cancer types.

 EGFR is found to be mutated in different cancers, including

EGFR exon 20 insertion mutation, exon 19 deletion

mutation (such as delE746-A750), L858R sensitive

mutation, and T790M drug-resistant mutation in exon 21

(see next slide for details) .

Endocrine-Related Cancer (2003) 10 1–21
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Response to EGFR TKIs of NSCLCs harboring EGFR exon 20 insertion 

A: Positions of the EGFR exon 20 insertions identified and comparison with

the spectrum of EGFR exon 19 and HER2 insertion mutations detected

B: Modeling of EGFR exon 20 insertions using the 3-dimensional structure of

the EGFR kinase domain predicts different interactions with the erlotinib-

binding region

A B

Molecular Cancer Therapeutics, 2013, 12(2):220-229.
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Response to EGFR TKIs of NSCLCs harboring EGFR exon 20 insertion 

Sci Transl Med. 2013 Dec 18; 5(216) 216ra177
Nat Med. 2018 May; 24(5): 638–646.

 Waterfall plot of best responses of target tumor lesions after

exposure to gefitinib or erlotinib. A763_Y764insFQEA bearing

tumors decreased in size after exposure to erlotinib, while

other mutations had either minimal changes or increase in

target lesions.

 Waterfall plot of the first 11 patient responses to poziotinb on

clinical trial NCT03066206. Objective partial responses are

shown in green, stable disease is shown in blue, and

unconfirmed response is shown in gray.
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Response to EGFR TKIs of NSCLCs harboring EGFR exon 20 insertion 

. Janne PA, et al. 2019 ASCO Abstract9007
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EGFR inhibitors launched or in clinical trial

Drug Inventor Target Indications Status

Gefitinib AstraZeneca EGFR inhibitor EGFR-positive NSCLC Launched in 2003

Erlotinib Genentech EGFR inhibitor EGFR-positive NSCLC Launched in 2005

Cetuximab (Ebtiux) BMS/Eli Lilly Anti-EGFR mono-antibody
Head and Neck cancer, 
colorectal cancer

Launched in 2006

Panitumumab Amgen Anti-EGFR mono-antibody Colorectal cancer Launched in 2006

Afatinib Boehringer Ingelheim EGFR/HER2 inhibitor EGFR-positive NSCLC Launched in 2013

Dacomitinib Pfizer EGFR/HER2 inhibitor EGFR-positive NSCLC Launched in 2018

Tagrisso (AZD9291) AstraZeneca EGFR T790M inhibitor NSCLC Launched in 2015

Poziotinib
Spectrum 
Pharmaceuticals

Pan-EGFR inhibitor EGFR exon20 insertion NSCLC Phase II

AP32788 (TAK-788)
Millennium 
Pharmaceuticals

EGFR/HER2 Inhibitor EGFR exon 20 insertion NSCLC Phase I/II
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EGFR exon20 insertion PDX models

Model ID Cancer type Drugs tested Dosage TGI (%) Model genomics

LU-01-0426

Lung cancer

Afatinib 15-30 mg/kg, p.o., QD 88.6
Exon20: p.V769_D770insASV

Osimertinib 15-30 mg/kg, p.o., QD 77.1

LU-01-0493

Afatinib 15 mg/kg, p.o., QD 31.3

Exon20: p.P772_H773insHOsimertinib 15 mg/kg, p.o., QD 76.8

Poziotinib 0.5 mg/kg, p.o., QD 28.0
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EGFR TKIs on LU-01-0426 PDX model

Model ID Cancer Type Pathology diagnosis Gender Age Tumor Grade Tumor Stage 

LU-01-0426 Lung cancer
Adenosquamous

carcinoma
Female 58 NA T2N0M0
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EGFR TKIs on LU-01-0493 PDX model

Model ID Cancer Type Pathology diagnosis Gender Age Tumor Grade Tumor Stage 

LU-01-0493 Lung cancer Adenocarcinoma Male 56 G3 T2bN2M0
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EGFR TKIs on LU-01-0493 PDX model

Model ID Cancer Type Pathology diagnosis Gender Age Tumor Grade Tumor Stage 

LU-01-0493 Lung cancer Adenocarcinoma Male 56 G3 T2bN2M0
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