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Strategies for blocking autophagy in cancer

= Autophagy is important during homeostasis of the cell
for recycling of nutrients and damaged organelles

. Once tumors are established, autophagy can be used
as a survival mechanism

. Inhibition of autophagy, in combination with a targeted
treatment, could drive cancer cells to cell death
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ULK

- ULK1/2 are druggable serine/threonine kinases that
initiate autophagy

. Receives and processes key input from nutrient and
stress sensors

. ULK activation leads to phosphorylation of protein
substrates such as ATG13 and can be used as measure of
autophagy initiation

. DCC-3116 is a potent & selective first-in-class ULK1/2
inhibitor designed to inhibit autophagy

VPS34
. Druggable lipid kinase target
. Has roles in autophagy and endocytic sorting
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DCC-3116 Combination Opportunities: MAPK inhibitors
. Strong scientific rationale to combine DCC-3116 with inhibitors of the
MAPK pathway

. Three publications in 2019 (Kinsey et al, Bryant et al and Lee et al)
demonstrated that the combination of MAPK and autophagy inhibitors
may be a valid approach for RAS mutant cancers

EGFR |=— Osimertinib

. Literature and preclinical studies support combinations with inhibitors Gefitinib
upstream of MAPK pathway Erlotinib
Afatinib
DCC-3116 Combination Opportunities: EGFR inhibitors
. Epidermal Growth Factor Receptor (EGFR) is a member of the ErbB
family which consist of EGFR, HER2, HER3 and HER4
. EGFR is mutated in ~30% of patients with NSCLC
. Multiple generations of small molecule inhibitors against EGFR have - = Trametinib
been approved, however resistance causes cancer progression
. Osimertinib has been approved for patients with EGFR exon 19 deletion or '
L858R mutations, as well as for the EGFR resistance mutation T790M @: 3 (KBl — @ I
. Afatinib has activity against both EGFR and HER2
. Enhanced autophagy is associated with resistance to osimertinib both in
vitro and in vivo (Kwon et al. 2019) Kwon et al. 2019

Kinsey et al. 2019

Bryant et als 2029
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DCC-3116 inhibits EGFR and EGFR-family inhibitor-
induced pATG13 and formation of autophagic vesicles
in the exon19 deletion cell line HCC827

AACR

American Association
for Cancer Research’

C.3116 inhibits EC
inhibitar-induced o

HCC827 (EGFR exon 19 deletion)
pATG13 ELISA

Basal EGFR inhibitors induce ULK act'yity

\7
'

HCC827 (EGFR exon 19 deletion)
pATG13 ELISA

600
500+
. . 500
Inhibitor-induced 4004 2]
400+
Tx g8
ATG13 300-

% of DMSO control

% of DMSO control
w
o
<
J
| |

200~ 2007
Al
\j 100 100f==========~~------- DMSO
: 0 T T T T T 1 0 T T T L .
-10 -9 -8 -7 -6 -5 -4 -10 -9 -8 -7 -6 -5 -4
EGFR Inhibitor] (LogM DCC-3116] (LogM

[ 1(LogM) [ 1(LogM) ICs value
Afatinib Afatinib + DCC-3116 61 nM
-=- Gefitinib - Gefitinib + DCC-3116 66 NM
=% Erlotinib =% Erlotinib + DCC-3116 66 nM

== Osimertinib == Osimertinib + DCC-3116 63 nM

2021

mNATIONAL “E RTC
GANCER e

INSTITUTE
The future of cancer therapy

EGFR inhibitors gefitinib,
erlotinib and osimertinib all
activate the ULK pathway as
measured by pATG13
induction in the HCC827 cell
line

The ErbB-family inhibitor
afatinib also activates the
ULK pathway
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DCC-3116 inhibits osimertinib and afatinib-induced pATG13 and AAC:w S “E RTC
autophagy in the EGFR gatekeeper T790M mutant cell line, el m NSTITUTE
— e future of cancer therapy
H1975
H1975 (EGFR L585R and T790M) .
PATG13 ELISA H1975 (EGFR L858R and T790M) H1975
300- pATG13 ELISA CytolD
= ¢ 3 400 200+
o . +ET A 2
5 200- 3 E ° U
o £ 3001 =
8 S 9 150 %
= Q ool Q x
2 100 - - . —---DMSO g 20 2 \\I\
° o L e -f - DMSO
S S 100 o
S S
0 1 I I 1 I 1
-10 -9 -8 -7 -6 -5 -4 0 T T T T 50 I 1 I 1
[EGFR Inhibitor] (LogM) 9 8 7 6 5 -9 -8 7 -6 -5
o [DCC-3116] (LogM) [DCC-3116] (LogM)
- Gefitinib ICs ICsp
Afatinib Afatinib + DCC-3116 100 nM Afatinib + DCC-3116 78 nM
=~ Osimertinib =~ Osimertinib + DCC-3116 76 nM =+~ Osimertinib + DCC-3116 82 nM
=¥ Erlotinib

. Osimertinib and afatinib induce autophagy in the H1975 cell line, which is inhibited by DCC-3116.

- In the H1975 cell line which contains the T790M EGFR resistance mutation, EGFR inhibitors (gefitinib and erlotinib) that are

not able to inhibit the T790M mutation, do not induce ULK-mediated ATG13 phosphorylation, as expected.
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DCC-3116 combines with osimertinib and afatinib in vivo in

the EGFR mutant cell line, H1975 (T790M/L858R)
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Combination with Afatinib

30001

2000+

10004

H1975 Tumor Growth
End of Dosing
Afatinib
vs.
Combination
p=0.0001

Vehicle
vs.
Combination
p=0.0001

RN

10 20 30 40
Study Day

Vehicle , PO BID x 3weeks
Afatinib, 7.5 mg/kg, PO, QD x 3 weeks

DCC-3116, 100 mg/kg, PO, BID x 3 weeks
DCC-3116, 100 mg/kg + Afatinib, 7.5 mg/kg

DCC-3116 decreased tumor burden in combination with osimertinib and afatinib in the H1975 EGFR mutant
xenograft model
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EGFR and EGFR family inhibitors induce autophagy through activation of ULK1/2 in
multiple EGFR-mutant NSCLC cell lines

DCC-3116, a specific and potent inhibitor of ULK1/2, inhibits EGFR and EGFR family
inhibitor-induced autophagy in multiple EGFR-mutant NSCLC cell lines

DCC-3116 decreased tumor burden in combination with osimertinib and afatinib in the
H1975 EGFR mutant xenograft model

These data provide a strong scientific rationale to combine DCC-3116 with EGFR
inhibitors such as osimertinib and afatinib in NSCLC cancer patients

DCC-3116 is currently in a Phase 1 clinical trial in patients with advanced solid
tumors with a documented RAS or RAF mutation (NCT04892017)
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