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Glioblastoma (GBM): A universally fatal malignancy
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The epidermal growth factor receptor (EGFR) Is frequently altered in GBM
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EGFR tyrosine kinase inhibitors (TKIs) have failed for GBM patietns

NSCLC or Breast Cancer Glioblastoma

GBM Clinical

Result

Clinical Trial

Trial

Recurrent disease:

- NSCLC Improved PFS and OS vs - :
Erlotinib Phase Il (2005) chemo Erlotinib Phase Il (2004) Failed
Recurrent disease:
Lapatinib HER? Brca Improved PFS vs chemo Lapatinib Phase /1l (2009) Failed

Phase Ill (2006)

NSCLC Front line setting:

Gefitinib Phase Il (2010) Improvedcliléagnd OSvs Gefitinib Phase Il (2004) Failed

Front line setting of
NSCLC metastatic disease:

Afatinib Afatinib Phase I/l (2014 Failed
Phase Il (2013) Improved PFS vs chemo ( )
Sherpherd et. al., NEJM (2005); Maemondo et. al., NEJM (2010) Sequist., et al. Journal of Reardon et. al., Neuro-Oncology (2014); Vogelbaum, M. A., et al. Journal of Clinical
Clinical Oncology (2013); Geyer et. al., NEJM (2006) Oncology (2004); Rich, Jeremy N., et al. Journal of Clinical Oncology (2004)
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EGFR TKIs — designed for non-CNS cancer - have low brain penetration
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Compound Compan Penetration
(Brand Name) pany Rate (%)
Afatinib ~\ Boehringer
(Gilotrif) I”ll Ingelheim 0.7
(Tarceva)
Gefitinib |
(Iressa) Ast raZeneca§2 11
Lapatinib
(TykerF;)/Tyberb) @GIaxoSmithKline 0.1

Bohn et. al., Targ. Oncol, 2016.
Vivanco et. al., Can Discov, 2012.




Intracranial GBM fall to recapitulate responses to EGFR TKIs in subcutaneous models

Subcutaneous PDX E 100
T 75-
-]
E 501 p<0.001
A o -4}
o 1E(;Iotlr;ll(b E 95 — Vehicle
(10mg/kg) ) — Erlotinib
0 100 200 300
Days of treatment
- _ — 100-
Intracranial PDX S
£ 75- ,
a p=0.1 (not sig)
£ 50
H & .
GBM Patlent Erlotinib E 254 — Vehicle
(10mg/kg) 0 — Erlotinib
100 200 300

Health

Brain Tumor Center

Days of treatment



The type of EGFR alteration impacts EGFR TKI affinity

Amplified WT EGFR (GBM)

Mutant EGFR (GBM) 35% of GBM Mutant EGFR (NSCLC) 30% of
patients NSCLC
patients
llul [ ' o N\w
Extracullular Domain Mutations (GBM) O ~q _N P 25% of
HN ~ GBM
e.g. EGFRvIII ©/ |
patients
i I Type Il EGFR TKs D ZygpeE'”EﬁEiFf]TK's n
LUYYYAY e.g. Lapatinib ecssesse - 00060600
Kinase Domain Muations (NSCLC)
e.g. L858R

e.g. exon 19 deletions

Vivanco et. al, Cancer Discovery 2012
Graphic adapted from Gomez et. al., Cancer
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In patients with ECD mutations (e.g., EGFRUVIII), both amplified Wild-Type EGFR and
EGFRUVIIIl are highly expressed

EGFRvIIl + cells co-
express EGFRwt

EGF EGF
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Need for BBB penetrant EGFR TKI to target both EGFRvIII and amplified wild-type EGFR

Tim Cloughesy, MD Michael Jung, PhD
I . f istinguished f
An ideal EGFR TKIl for GBM: (Neurotogy/harm) P Chamistry. Pharmy
Propert Available
PErty EGER TKI
Lapatinib
Target EGFRVIII o
J Neratinib
Target Amplified Erlotinib,
EGFR Gefitinib \
. . . Led ~ clinical trials in brain = Co-Inventor of 2 FDA _
Brain Penetrant Tagrisso (30%) e ors 10 EOFR dhrecteq approved cancer therapies

(Xtandi, Erleada)
= Founder, Trethera

= Involved in development of multiple
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small molecules, antibody
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Improved BBB penetrating properties of ERAS-801
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ERAS-801 shows high unbound brain exposures
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ERAS-801 has potent activity against activated WTEGFR
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ERAS-801 is potent against EGFRuvIII
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ERAS-801 is specific for EGFR

Primary Screen of ~490 WT and mutant
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ERAS-801 is potent against EGFR altered patient derived GBM cells with negligible
activity against normal brain cells

80000+
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40000- ~100x selectivity for EGFR mutant and/or
30000+ amp GBM cells vs normal astrocytes
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ERAS-801 significantly extends EGFRvIII PDX survival at clinically relevant exposures
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EGFR mutant

EGFR amp
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A Preclinical Trial of ERAS-801

GBM patient derived models
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ERAS-801 improves outcome of >90% of EGFR mutant and/or amplified GBM PDXs
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All models

Bl 60% Survival Benefit

Tumor Recurrence [ 40% No Survival Benefit
M Primary

B Recurrent

Patient Sex
[ ] Female l

MGMT Methylation
B Unmethylated

I Methylated EGFR mut and/or Amp WTEGFR

Bl 93% Survival Benefit
[ 7% No Survival Benefit

Total=14



Challenge for Clinical Translation in GBM — How do we know drug is reaching the tumor and having a
meaningful biological effect

1. Does the drug 2. Is target sufficiently
reach the target? inhibited to modify
downstream signaling?

PI3K AKT
RAS-MAPK,
mTOR

3. Is downstream signaling
adequately modulated to
/\ elicit a clinical effect?
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GBM tumor metabolism is regulated by aberrant EGFR signaling

EGFR Glucose
(Amp/Mut ~60% of l

GBM patients) .
PI3K, AKT, /

mTOR = ’

18F-fluorodeoxyagluocse (*¥FDG) PET

¢ ¥ » ATP

. Pyruvate ——» Lactate
Nucleotide y

biosynthesis

Acetyl-CoA
3 Citrate » Lipid
‘— .
' ATP TCA synthesis
: cycle
Mai et. al., Nature Medicine 2017 Succinyl-Co -
_q-

Babic et. al., Cell Metabolism 2013

Health

Brain Tumor Center



Rapid dynamics in FDG PET may serve as a non-invasive biomarker for biologically
meaningful inhibition of EGFR signaling
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ERAS-801 can robustly inhibit intracranial EGFR signaling at predicted clinically relevant

doses
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Dose dependent changes in FDG is associated with dose dependent change in EGFR
signaling with ERAS-801
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ERAS-801 induced changes in FDG uptake predict outcome in an orthotopic
EGFR altered GBM PDX
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all administered at equivalent dose
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Same PDX model: FDG PET delineates ineffective EGFR TKIs compared to ERAS-801
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Summary

 EGFR is genetically altered in ~60% of GBM patients, yet
available EGFR TKI have failed in GBM clinical trials

- Failure due to 1) insufficient BBB penetration and 2)
inability to potently inhibit all oncogenic forms of EGFR
found in GBM, including amp WT EGFR and ECD

mutants

« ERAS-801 has high BBB penetration (Kpuu: 1.2)
and potently inhibits both ECD mutant EGFR (e.g.,

EGFRVIII) and amplified WT EGFR

* In GBM PDX

preclinical trial, ERAS-801 extends
survival of >90% of EGFR-altered patient derived
orthotopic GBM xenografts with negligible side effects

« FDG PET may serve as a robust, non-invasive

biomarker of meaningful target inhibition with ERAS-801
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ERAS-801

370% Brain Penetrant (Kpuu:1.2)
EGFRVvIII IC50: 2.5nM
EGFR IC50: 1.2nM
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