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Systemic Therapy for Pancreatic Cancer
through the Years

Pembrolizumab
NALIRIFOX
(TMB-H)
Gemcitabine Gemcitabine Gemcitabine + Pembrolizumab Selpercatinib
‘ + erlotinib nab-paclitaxel (MSI-H) (RET fusion)
1997 2007 2011 2013 2016 2018 2020 2022 2023
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Outline

* Immunotherapy in pancreatic cancers
— Vaccine therapy

« Targeted therapy in pancreatic cancer
— NRGL1 fusions
— KRAS inhibition

« KRAS inhibition and immunotherapy
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Immunotherapy In pancreatic cancer

: : Checkpoint inhibitors
« Single agent and dual immune ilimumab (v=27): oo
ey ey e : = 0
_checkpplnt_lnhlbltlon IS Pembrolizumab (n=1)? 0%
Ineffective .In pancreatic Nivolumab (n=14)? 0%
adenocarcinoma Durvalumab (n=33)* 0%
e Most trials of Chemotherapy + Tremelimumab/durvalumab (n=32)4 3%
Checkpoint inhibitors are not Chemotherapy + checkpoint inhibitors
more effective than Gem + tremelimumab (n=28)° 7.1%
chemothera alone Gem + ipilimumab (n=21)% 14%
Py Gem/nP + pembrolizumab (n=15) 20%
Gem/nP + nivolumab (n=50)8 18%
Gem/nP + nivolumab (n=34)° 50%
Gem/nP + durva + treme (n=119)10 30.3%

1Royal RE et al, J immune 2010; 2Patnaik A. et al, CCR 2015; 3Brahmer JR et al, NEJM 2012; *O’'Reilly EM et al, JAMA Oncol 2019; 5Aglietta M et al, Ann Onc 2014; ®Kamath SD et al,
Oncologist 2020; "Weiss GJ et al, Invest New Drugs 2018; 8Wainberg ZA et al, CCR 2020; °Padron L et al, Nat Med 2022; 1°Renouf DJ et al, Nat Commun 2022 @ Penn Medicine



Cold Tumor: Pancreatic Adenocarcinoma

 Low tumor mutational e — =
M1¢—— ]
’ e— Immunosuppressive

burden
* Low MHC-I expression
« Low antigenic - myeloid cells
strength/immune ' '

privilege
 Mutant KRAS

1> : ‘d

a-PD1/PDLT ‘ . ‘v

o
Low T cell « Dense
infiltration desmoplasia
APC \ .
*
cDC1

| I . .
] Bear AS et al Cancer Cell 2020 @ Penn Medlcme



7

Personalized RNA neoantigen vaccine:

autogene cevumaren
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Rojas LA et al Nature 2023
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and consented

o

2 excluded _ ) R
» 2 did not meet inclusion criteria

32 enrolled

4 removed before resection
*3 rew consent
» 1 had disease progression

|23 resected on protocol|

9 removed before atezolizumab
* 6 advanced or metastatic disease
» 1 non-PDAC diagnosis
+ 1 withdrew consent
r « 1 manufacture failure
19 received (inadequate tissue)
- atezolizumab®
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1& » 1 disease progression
@ » 1 for other cancer treatment
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Personalized RNA neoantigen vaccine:
autogene cevumaren

100

—— Responders (n = B)
—— MNon-responders (n = 8)

F=02
Median follow-up: 3.2 years

Two responders recurred on trial
Fewer vaccine-induced T cells
in these patients

In responders, CD8+ T cell clones

have an estimated lifespan of 7.7

il :1:dli:nfollowuup:3_2)'ears years
« 86% of T cell clones per patient

persist at high levels even 3 years
post-vaccination
Ongoing randomized phase 2 trial
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2 3
Time {years) Tima {years)

g SethnaZ et al Nature 2025 @ Penn MediCine



MKRAS-specific Amphiphile Vaccine

ELI-002 2P @ Amph-mKRAS G12D

@ Amph-mKRAS GI12R PEG linker G120 or G12R peptide

y—— Amphiphile mKRAS long MMN\N\’l .'_".‘-
‘ peptide antigens Nv\,ww\ly

Amphiphile TLR-9 agonistic
DNA adjuvant

Amph-CpG-7909

Tissue injection site

Albumin-bound amphiphiles
1

Amphiphiles Endogenous albumin
L

"

S8 T

i

| | I
Albumin-beund amphiphiles Antigen-presenting cell T cell
Subcutaneous e Albumin o Lymph node o Delivery to
injection binding targeting immune cells

Pant S et al Nat Med 2024
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ELIOO2 2P in Pancreatic Adenocarcinoma
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ELIOO2 2P in Pancreatic Adenocarcinoma
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100 +
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@ Non-responder

> Median | < Median

T cell response
(fold change from baseline)

100
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50 -|
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3 Median RFS: 4.01 months

25

Relapse-free survival (%)

At risk
> Median | 13 n
< Median | 12 6
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Months
8 2 0 0 0
3 1 1 1 0

~de. > Median T cell response (n =13)
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P=0.0167

HR: 0.1420 (0.0321-0.6278)

Pant S et al Nat Med 2024
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Targeted therapy In
pancreatic cancer




Zenocutuzumab In pancreatic cancer with
NRG1 fusions

« NRGL1 is a epidermal growth factor %

* NRGLI fusions bind to HER3 through an EGF like binding
domain triggering heterodimerization of HER3 and HER2,
resulting in downstream proliferation

 NRGLI fusions are enriched in KRAS wild type pancreatic
cancer

« Zenocutuzumab is a bispecific antibody directed against
HER2 and HER3

20 Schram AM et al NEJM 2025; Fontana E et al, JCO Prec Oncol 2022 @ Penn Medlcme
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Zenocutuzumab In pancreatic cancer with

NRG1 fusions

A Maximum Change from Baseline in Tumor Burden According to Tumor Type

Non—small-cell lung cancer Endometrial cancer
W Colorectal cancer Cholangiocarcinoma
100+
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40+
20

_40]
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_80

Maximum Percentage Change
o
1
i
1
i
E_
=
i
1
r

Breast cancer [ Gastric cancer

Ovarian cancer Ml Renal-cell carcinoma

Pancreatic cancer

M Cancer of unknown
primary site

_______________ mOmAm ARG RN AN
204

-100 -
Patients

In pancreatic cancer: 42% ORR, 7.4 month duration of

response

Schram AM et al NEIM 2025

B Response Status and Exposure Duration in Individual Patients over Time

Median time
to response
(1.8 mo) 24 Wk

s u wam

v

Patients

® Complete response
Partial response

@ Unconfirmed response

B Progressive disease

X Nonmeasurable disease

» Ongoing treatment

0 4 8 12 16 20 24
Months

28

32 36 40 44

& Penn Medicine



Zenocutuzumab In pancreatic cancer with
NRG1 fusions

Table 3. Adverse Events among All the Patients Who Received Zenocutuzumab.*
Regardless of Attribution Treatment-Related
Event (N=204) (N=204)
Any Grade Grade3 or4 Any Grade Grade 3 or 4
——— FDA grants accelerated approval to
Any adverse event 194 (95) 72 (35) 135 (66) 14 (7) b b f ll ll l
Serious adverse event 49 (24) 33 (16) 4(2) 2 (1) zenocutuzuma - z CO Or non - Sma Ce ung
Adverse event leading to treatment discon- 15 (7) 8 (4) 1(<1) 0 n r nd n re tic denoc rcino a
tinuation
Adverse event leading to treatment delay 64 (31) 36 (18) 12 (6) 3(1) Ca Ce a pa c a a a
Fatal adverse event 9 (4) 0 0 0
Adverse events occurring in =10% of patients
Diarrhea 60 (29) 4(2 37 (18) 3(1) On December 4, 2024, the Food and Drug Administration granted accelerated approval to
s i 8 ) > =A%) 9 zenocutuzumab-zbco (Bizengri, Merus N.V.) for adults with the following:
Nausea 40 (20) 4(2) 23 (11) 2(1)
A i 34 (17 10 (5 9 (4 3(1 ; .
D"em'a , 5 ;16: : EZ; - EZ; ;) « advanced, unresectable, or metastatic non-small cell lung cancer (NSCLC) harboring
yspneaj
Constipation 28 (14) 0 703) 0 a neuregulin 1 (NRG1) gene fusion with disease progression on or after prior
Vomiting 28 (14) 2(1) 12 (6) 1(<1) systemic therapy, or
Abdominal paini: 26 (13) 4(2) 3(1) 1(<1)
Alanine aminotransferase increased 25 (12) 6(3) 703) 1(<1) e advanced, unresectable, or metastatic pancreatic adenocarcinoma harboring a
Cough 2 (12) i 341 g NRG1 gene fusion with disease progression on or after prior systemic therapy.
Hypomagnesemia 23 (11) 4(2) 5(2) 0
Covid-199 22 (11) 1(<1) 0 0
Arthralgia 21 (10) 0 73) 0
Aspartate aminotransferase increased 21 (10) 6(3) 6 (3) 2(1)
Decreased appetite 20 (10) 2(1 5(2) 1(<1)

* The investigator-reported adverse events listed are those that occurred at any grade during treatment in at least 10% of
the patients treated with zenocutuzumab at a dose of 750 mg every 2 weeks, regardless of attribution. The relatedness
of the treatment to adverse events was determined by the investigators. Covid-19 denotes coronavirus disease 2019.
T Dyspnea includes the Medical Dictionary for Regulatory Activities, version 26.0 (MedDRA), preferred term exertional dys-
pnea. .
i+ Abdominal pain includes the MedDRA preferred term upper abdominal pain. Schram AM et al NEJM 2025 @ Penn MedlC],ne
§ Cough includes the MedDRA preferred term productive cough.
9§ Covid-19 includes the MedDRA preferred term Covid-19 pneumonia. One patient (<1%) had grade 5 Covid-19.
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KRAS Background
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KRAS mutations in PDAC
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RAS inhibitors

Mutation-selective inhibitors

Multiple
other

G12A
G12R

G13D

Pan-KRAS inhibitors

Pan-RAS inhibitors

KRAS

Hits

wild-type KRAS, NRAS and HRAS

Hits Hits
only one specific KRAS mutation | | wild-type and most or all KRAS mutants | | All KRAS, NRAS and HRAS mutations
Spares Spares Spares

wild-type NRAS and HRAS none

Smallersrtr

Most favorable

Corcoran RB Nat Cancer 2023
25

Effective patient population

Predicted tolerability profile

Largest

Least favorable

& Penn Medicine
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KRAS G12C Inhibition in PDAC

Sotorasib

C Progression-free Survival

Probability
=]
T

Median progression-free survival,
4.0 mo (95% Cl, 2.8-5.6)

No. at Risk 38 36 30 22 17 11 8 7 5 1 1 0

D Overall Survival

Probability
o
T

Median overall survival,
6.9 mo (95% Cl, 5.0-9.1)

Months

No. at Risk 3% 37 35 33 2 25 211 16 13 11 6 4 4 3 3 2 2 0

Strickler JH et al NEJM 2022

Progression-Free Survival (%)

Overall Survival (%)

Median PFS: 5.4 mo

Adagrasib

1UU—

3 6 9 12
Time (months)

69.7%

14.0%

Median OS: 8.0 mo |

3

T T T 1
6 ] 12 15 18 21
Time (months)

Pant S, ASCO Plenary Series 2023

& Penn Medicine



KRAS G12D inhibition: Zoldonrasib (RMC-9805)

Tumor Response® for Patlents with PDAC Treated with

g

3

Best % Change in SOD from Baseline in Target Lesions
&
o (=]
1 |

-100 -

1200 mg Daily Dose (QD, N = 20 or BID, N = 20)
ORR®, % (n) 30 (12)
DCR (CR+PR+S8SD), % (n) 80 (32)

0

I 1200 mg Daily (QD or BID)
<1200 mg Daily (QD or BID)
- On treatment

PR

No. of Post
Baseine Scans

1321111 2121131 124212244221 4231221441222422233821432422313304333422222210

Spira Aet al ASCO GI 2025 . .
@ Penn Medicine
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MultiIRAS inhibitor in second line treatment
of metastatic pancreatic adenocarcinoma

Best % Change in SOD from Baseline

in Target Tumor Burden

-100

100 —

50

-50
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@ RAS Other
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—

sD S_[E SD sD gp PD

- = 5 SD gp
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= SP S sD b 5p 5o D D
- = — 2 sD
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—

Wolpin BM ENA Symposium 2024
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MultiIRAS inhibitor in second line treatment
of metastatic pancreatic adenocarcinoma

OS Rate at 6 months, %

Median PFS, months Median OS, Months
(95% CI)

(95% Cl) (95% Cl)
NE (NE, NE) 100 (100, 100)

97 (79,100)

KRAS G12X 8.8 (8.5, NE)
RAS Mutant"” 8.5 (5.9, NE) NE (8.5, NE)

-l e |

J‘—-m

+H

PFS probability

¥
+
+
1
QS probability
~n o - o =] —~ -] ©w
o =] o (=) o o o o
1 1 1 1 1 1 1

Wolpin BM ENA Symposium 2024
& PennMedicine
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Toxicity of MultiRAS- vs RAS Mutation-specific
Inhibitors

KRAS G12D (zoldonrasib) MultiRAS (daraxonrasib)

* Most common (G1/2): nausea (30%), diarrhea + Most common: rash (91%), diarrhea (53%),
(16%), vomiting (15%) nausea (38%), vomiting 36%, stomatitis (34%)

 G3: AST increase (3%) « G3:rash (8%), diarrhea (4%), stomatitis (4%)

 TRAE leading to dose reduction: 3%  TRAE leading to dose modification: 42%

 TRAE leading to discontinuation: 0%  TRAE leading to doe discontinuation: 0%

Spira A et al ASCO GI 2025, Wolpin BM ENA Symposium 2024 . .
& PennMedicine
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Ongoing studies

RASolute 302: Phase 3 trial in second line metastatic pancreatic adenocarcinoma

anary Endpomts

N = 460

Key Eligibility Criteria el 30’;“:% ?)QS%D st m?x’
* Confirmed PDAC (N = 230) s
* 1 prior line of therapy in the
metastatic setting 0 lnvestlgator s Choice
+ ECOGPSO- soC Chemotherapy” S LYo
(N = 230) . ORR, DOR

* QoL

Study of RAS inhibitors in gastrointestinal malignancies

« RMC-6236 (daraxonrasib) in combination with FOLFIRINOX or Gemcitabine and nab-paclitaxel in 1L

mPDAC
« RMC-6236 (daraxonrasib) in combination with cetuximab in 2L mPDAC

« FOLFIRINOX or gemcitabine/nab-paclitaxel + RMC 9805 (Zoldonrasib) +/- RMC-6236 (daraxonrasib)

in 1L mPDAC
» Cetuximab + RMC 9805 (Zoldonrasib) +/- RMC-6236 (daraxonrasib) in 2L mPDAC

& Penn Medicine



Clinical Trial Compound Phase Target Population
(Company)

Phase 1/2 study of TSN1611 in subjects with KRAS G12D mutant TSN1611 (Tyligand /11 KRAS G12D  Phl: Solid Tumors

advanced solid tumors Therapeutics) Ph2: PDAC, CRC,
NSCLC

A Study of the Pan-KRAS Inhibitor LY4066434 in Participants With LY40664343 (Lilly) Pan-KRAS Solid Tumors

KRAS Mutant Solid Tumors

Study of RMC-9805 in Participants With KRAS G12D Mutant Solid RMC9805 (Revolution KRAS G12D  Solid Tumors

Tumors Medicine)

A Study of LY3962673 in Participants With KRAS G12D Mutant LY3962673 (Lilly) KRAS G12D  Solid Tumors

Solid Tumors

Study of RMC-6236 in Patients With Advanced RMC6236 (Revolution I/1b Pan-KRAS Solid Tumors

Solid Tumors Harboring Specific Mutations in RAS Medicine)

A First-in-human Study of BGB-53038, a Pan-KRAS Inhibitor, Alone BGB53038 (Beigene) la/lb Pan-KRAS Solid Tumors

or in Combinations in Participants With Advanced or Metastatic
Solid Tumors With KRAS Mutations or Amplification

Study of RAS(ON) Inhibitors in Patients with Gastrointestinal RMC6236 Plattorm Pan-KRAS Pancreatic Cancer
Solid Tumors RMC9805 KRAS G12D  Colorectal Cancer
A Study to Evaluate INCB161734 in Participants With Advanced or INCB161734 (Incyte) KRAS G12D  Solid Tumors

Metastatic Solid Tumors With KRAS G12D Mutation

Phase 3 Study of RMC-6236 in Patients with Previously Treated RMC6236 1 Pan-KRAS Pancreatic Cancer
Metastatic Pancreatic Ductal Adenocarcinoma (PDAC) (RASolute

302)

A Phase I/lla Study of AZD0022 as Monotherapy and in Combination ~AZD0022 I/lla KRAS G12D  Solid Tumors

With Anti-cancer Agents in Adult Participants With Tumors (AstraZeneca)

Harboiirina a KRASG12D Mintation (Al AFOS<-01) KA Reiss



Future Directions with
KRAS Inhibitors




KRAS Inhibitor resistance mechanisms

Sample Type Histologic Features at Resistance KRASG12C at Resistance  Type of Alteration
M Tissue I Adenocarcinoma to squamous-cell carcinoma M Detected M Mutation
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Depth of reponses to panRAS inhibition Is
dependent on T cell infiltration

T cell low, subcutaneous, 7d T cell intermediate, subcutaneous, 7d T cell high, subcutaneous, 7d
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Pan Inhibition alters the TME
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T cell high, 2838c3, subcutaneous
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PanRAS inhibitor + immunotherapy

T

cell low, 6419c¢5, subcutaneous
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Conclusions

« The toolbox of treatments for pancreatic cancer does not only include cytotoxic chemotherapy and is
changing

* Immunotherapy continues to have a limited role in pancreatic adenocarcinoma, though vaccination in
the adjuvant setting has shown promise

« Targeted therapy options are expanding in pancreatic adenocarcinoma, highlighting the role for next
generation sequencing and fusion panel testing

« Zenocutuzumab has accelerated approval for NRG1 fusions
« KRAS inhibitors have shown promise in early trials and phase 3 trials are ongoing

» Future potential to enhance KRAS inhibition with immunotherapy
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