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Case presentation

* 53 yo F never smoker presented in 2017 with seizures following 10 Ib unintentional weight loss,
headaches

* Brain MRI showed at least 5 rim enhancing lesions (5-10 mm), Chest CT showed a 3 cm
spiculated cavitary mass in the RLL and mediastinal lymphadenopathy

* CT guided biopsy showed TTF1 positive lung adenocarcinoma

* Rapid molecular testing from tissue revealed a mutation in EGFR (exon 19 deletion). Research
testing of ctDNA identified the same mutation in plasma (0.4% allele frequency), confirmed by
Guardant testing.

» Started on Osimertinib 80 mg

» All sites of disease regressed, ctDNA cleared, prolonged response for 5 years

- N EEL3 - .
’ A Dana Farber 5 i Belfer Center . HARVARD MEDICAL
C qa SCHOOL

i ' ancer Institute FOR APPLIED CANCER SCIENCE =



Case presentation

* In 2022 started to develop progression of several sites in the brain, requiring SRS and increased
dose of osimertinib to 160 mg

» Stable until February 2024 when she developed worsening back pain, headaches. Scheduled for
brain and spine MRIs but delayed due to a planned vacation in Aruba.

* Referred to BWH ED the day after the Super Bowl, imaging showed extensive leptomeningeal
spread of disease, Na 120, began seizing in the ED, admitted to the neuro ICU. Began developing
cranial nerve palsies.

* Guardant testing of plasma negative, palliative RT initiated

* CSF obtained and panel genomic testing (Genexus) peformed on cell free DNA, identified EGFR
del 19 mutation as well as high level MET amplification

» Started on capmatinib (MET inhibitor) together with osimertinib, had complete resolution of her
symptoms and has been doing well since
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EGFR Mutation Discovery — 20 Year Anniversary
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EGFR Mutations in Lung Cancer:
Correlation with Clinical
Response to Gefitinib Therapy
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Science

RAVAAAS

* First ever evidence of targeted
therapy success (pill) in lung
cancer

* EGFR mutations enriched in
women, never smokers, Asian
ethnicity
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Characterization of mechanisms of acquired resistance

Jeff Engelman, MD, PhD

MET Amplification Leads to Gefitinib Resistance in Lung Cancer by Activating
ERBB3 Signaling
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Science

RYAAAS

Paez, Janne et al., Science 2004

Treated EGFR mutant cell line
(HCC827) with gefitinib to
develop resistant clones

Identified high level MET
amplification as a mechanism to
bypass EGFR inhibition

Now relevant for other
targetable oncogenes such as
ALK - first generation ALK
inhibitor crizotinib blocked ALK
and MET, selected for ALK point
mutations instead. But new
generation specific inhibitors
select for MET amplification
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Lung Cancer in Never Smokers (LCINS)
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Discovery of potent/selective inhibitors of mutant EGFR

nature Vol 462|24/31 December 2009|doi:10.1038 /nature 08622
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against EGFR T790M :
penetration
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(Osimertinib) works on average for 2+
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More effective EGFR inhibition selects for small cell transformation

FULL TEXT ARTICLE A Adenocarcinoma

Transformation from non-small-cell lung cancer to small-cell
lung cancer: molecular drivers and cells of origin

Matthew G Oser MD, Matthew J Niederst PhD, Lecia V Sequist MD and Jeffrey A Engelman Dr
Lancet Oncology, The, 2015-04-01, Volume 16, Issue 4, Pages e165-e172, Copyright © 2015 Elsevier Ltd
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Modeling therapeutics that could intercept small cell transformation
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CRISPR-based somatic
gene editing to study
therapeutic strategies
to block SCLC :
transformation Matt Oser, MD, PhD

How model and eventually therapeutically block SCLC
transformation?
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Early Detection of EGFR Mutant Lung Adenocarcinoma
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* Chest CT screening is only
approved for 20 pack year
smoking history (ages 50-80)

* Have received generous

S philanthropic support to
initiate this proof of concept
Patient Extracted Emulsion of DNA + Droplet flow Quantification of blood based screening test in

plasma DNA reagents, and cytometry allele prevalence
amplification the Asian and Hispanic
community where EGFR
EGFR mutations can be detected circulating in blood mutation is most common
by an ultrasensitive “liquid biopsy” test
Cloud Paweletz, PhD
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TROP2 (TACSDT gene) is a cell surface protein targeted by ADCs

Can we target EGFR mutant lung cancer or eradicate drug tolerant
persister cells with a TROPZ2 targeting antibody drug conjugate
(ADC) or a CAR-T cell?

............. e TROP2 ADC
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Unlike an ADC, CAR-Ts are living drugs and can expand, kill cells with
low antigen density

Alex Ritter
@RitterLab
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TROPZ2 is up-regulated by Osimertinib in EGFR mutant lung cancer
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Osimertinib x 3 mos
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TROPZ2 is up-regulated by Osimertinib in EGFR mutant lung cancer
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TROPZ2 is up-regulated by Osimertinib in EGFR mutant lung cancer
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TROPZ2 is up-regulated by Osimertinib in EGFR mutant lung cancer
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TROPZ2 is up-regulated by Osimertinib in EGFR mutant lung cancer
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TROPZ2 is up-regulated by Osimertinib in EGFR mutant lung cancer
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Sacitizumab govitecan (TROP2 ADC) delays regrowth but no cures

oo Survival (endpoint at 400m?)
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Designing a TROP2 CAR-T cell

anti-TROP2

scEv CD28TM 41BB CD3z

* Have also engineered novel TROP2 binders that target multiple extracellular domains
e Can further engineer gating strategies to mitigate off tumor on target toxicity
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TROP2 CAR-T cells kill EGFR mutant cells
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TROP2 CAR-T cells eradicate EGFR DTPs
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TROP2 CAR-T cells eradicate EGFR DTPs
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TROP2 CAR-T cells eradicate EGFR DTPs
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A single infusion of TROP2 CAR-T cells generates durable responses in
EGFR Patient derived xenografts
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A single infusion of TROP2 CAR-T cells generates durable responses in
EGFR Patient derived xenografts
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Thank You!
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