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Prazisionsbehandlung beim Pankreaskarzinom?
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Therapiewirklichkeit mPDAC
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Molekularpathologie Pankreaskarzinom
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Homologous Recombination Repair Deficiency (HRD)

Base mismatches,

agnggts arjgsggie?c?:ns Base alkylation H RD/B RCAn eSS (20%)
« “Core”: BRCA1, BRCA2, PALB2,

« “Non-core”: ATM, ATR, ATRX,

Double- BAP1, BARD1, BRIP1, CHEK1,
break repair CHEKZ, RADSO, RAD51,

nkreaskarzinome

Y P _ | RAD51B, FANCA, FANCC,
BER Homologous NHEJ NER Mismatch Direct reversal
recombination l 1 repair FANCDZ, FANCE, FANCF,
' , v ' FANCG, or FANCL
Proteins PARP1 BRCA1 KU70/80 ERCC4 MSH2 MGMT
XRCC1 BRCAZ2 DNA-PK ERCC1 MLH1 .
LGASE3 | PaLB2 « HRD-positive: Large Scale
ATM Transitions (LST), Loss of
CHEK1 5 .
oHEKD Heterozygosity (LOH), Telomeric
RADS51 Allelic Imbalances (TAI) =
l v y ¥ Genomic Instability Score (GIS)
Tumour ty pes |_Breast, ovarian, pancreatic | Xeroderma Colorectal Giloma
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Drugs PARP inhibitors, platinum salts Platinum salts Methotrexate ~ Temozolomide

Lord, Nature Reviews 2012
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Platinsensitivitat HRD Pankreaskarzinome

gBRCA2-mut. PDAC
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BRCA mutations per Mb

BRCA signature rank
Nature 518, 495-501 (26 February 2015) | doi:10.1038/nature 14169
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Platinsensitivitat HRD Pankreaskarzinome

Randomized Phase Il Cisplatin, Gemcitabine Primary Endpoint: RECIST Response
+/- Veliparib; Germline BRCA/PALB2 Arm A (CGV), Arm B (CG)
r N . Arm A: RR 74.1%; DCR 100%
R Arm A: . | Arm B: RR 65.2%; DCR 78.3%
A Cisplatin 25 mg/m2,Gemcitabine
N 1 600mg/m?2 day 3,10 4 l I| i I I ”
+ Veliparib 80 mg BID day 1-12 10 | I
Untreated Stage IlI- IV 8 A g5 weeks -
ECOG 0-1 \_ Option for maintenance Veliparib y :
gBRCA1/2, PALB2 I\I/l T I
N= 50 r j g 40 || | ®ArmA
Z Arm B: ; -50 EAMB
E Cisplatin 25 mg/m2,Gemcitabine “
_ 600mg/m?day 1,8 g3 weeks ) 0
Primary Endpoint: Response Rate 7
Secondary: PFS, DCR, OS, exploratory b
Simon 2-stage design: 16-25/arm %0
Unacceptable RR 10%; PromiSing 200/0; Type 1 ’ “ errors 10% e 12 3 4 56 7 8 9101112 13 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
NCT01585805; O'Reilly, etal. Cancer, 2018 Cancer Center - 4 ) MemorialSloan Keteing

RR: Response Rate; DCR: Disease Control Rate 2284,

OS 15.5 months (95%Cl, 12.2 to 24.3 months)

O’Reilly et al. Journal of Clinical Oncology (2020) OS 16.4 months (95%Cl. 11.7 to 23.4 months)
. oCl, 11. .

Platinhaltige Chemotherapie!
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PARP-Inhibition gBRCAMYT Pankreaskarzinom

POLO trial - BRCA1/2 germline alterations only

Primary endpoint: PFS by blinded

independent central review* Olaparib  Placebo
(N=92)  (N=62)

Median PFS, months 7.4 3.8
HR 0.53

Study design

>16 weeks 4-8 weeks Follow-up

First-line chemotherapy Randomization Maintenance treatment Discontinuation

Key eligibility criteria
Metastatic pancreatic cancer Olaparib

95% Cl1 0.35, 0.82;
P=0.0038

Deleterious or suspected Randomized 3:2 tablets Until investigator-

deleterious germline BRCA1 300 mg bid assessed disease 4 +
Progression-free at data cut-off:

30 olaparib patients (32.6%)
12 placebo patients (19.4%)

or BRCA2 mutation No stratification progression or
>16 weeks first-line platinum- factors s unacceptable toxicity
based chemotherapy with no limit
to duration, without progression
(CR, PR or SD)*
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
No. at risk Time since randomization (months)
Olaparib 92 69 50 41 34 24 18 17 14 10 10 8 8 7 5 3 3 3 3 2 1 1 1 0
Placebo 62 39 23 10 6 6 4 4 4 2 2 2 2 1 1 0
*Dots indicate censorship. January 15, 2019. Cl, confidence interval

presentep 8y: Hedy L Kindler 8 presenteoar: 2019 ASCO

ANNUAL MEETING

38% of gBRCAm patients had disease progression,
were ineligible, or declined randomization

*There was no maximum limit to the duration of first-line chemotherapy. bid, twice daily; CR, complete response; PR, partial response; SD, stable disease

sesoreo . 2019 ASCO

ANNUAL MEETING presenteD By: Hedy L Kindler 14
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Olaparib-Erhaltung fir BRCAMUYT PDACs
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HRD jenseits von gBRCA1/2
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Clin Cancer Res; 26(13) July 1, 2020

HRD PDACs

+ Platin-Benefit auch bei somatischen HRD-Alterationen
« mogliche Relevanz einiger Non-Core-HRD Gene
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Stratifizierte Molekulare Testung — USZ Algorithmus

Stage 1

MMR genes IHC

PC NGS Panel

PC DDR Panel

KRAS
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CHEK2
RADS50
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BARD1
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ATR
CDK12
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R. Fritsch und A. Weber, USZ)



Rare drivers in KRAS wild type tumors
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CDK6
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MET

ERBB2

PIK3CA

common alterations in pancreatic cancer

PIK3R3

PRKACA

RET

fusions

NRG1
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- frameshift indel
non-frameshift indel
stop gain

.splice mutation
.missense mutation

* germline event
single copy deletion

-homozygous deletion

5-71% KRAS-WT

* harbor distinct
oncogenic drivers

« oncogenic fusions
(RET, ROS, ALK,
NTRK, NRG1,
BRAF)

« Class I-lll BRAF
alterations

e RTK alterations

DKTK/NCT-MASTER Programm Heining et al., Cancer Discovery (2018), online 25 May 2018



NRG-1 (Neuregulin 1) fusions in pancreatic cancer

GBC (3/580)

0.5%
PDAC (3/623) 0.5%
RCC(1/211) 0.5%
Ovarian (3/686) 80
i Best Overall Response N=12
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PI3K/AKT ) AKT/PI3K Permission required for reuse. ANNUAL MEETING
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Cancer Discov 2022

Zenocutuzumab for NRG1-fusions in pancreatic cancer




Fallbeispiel - KRAS WT Pankreaskarzinom

Gemcitabine/nab-Paclitaxel Trametinib
Genomic Signatures 40000 4
Microsatellite status - MS-Stable 20000 BRAF R506_K507 ins VLR PD f
Tumor Mutational Burden - TMB-Low (4 Muts/Mb) 10000
= . - 6000 /

Gene Alterations 5 2000
For a complete list of the genes assayed, please refer to the Appendix. = A PD
BRAF R506_K507insVLR [ 800
BARD1 C30415°9 =2 '
CDKN2A/B p16INK4a R58* and p14ARF P72L o 500
TP53 M246V < SD

QO 400

200+
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KRAS G12C Inhibitoren

Active state Inactive state
KRAS-GTP KRAS-GDP KRAS-G12C inhibitors bind
covalently to Cys12

Treat with
ARS-1620

i

2013 2016 2018 2019 2020 2021 2022 |
inhibi First clinical trials start : inhiki poaran
First inhibitor (chemistry) Ir:::r‘tl)i\{re:al::’;::tl;c;r sotorasib (Amgen), e ——— tnal4
Ostrem, Nature 2013 ARS-853 then adagrasib (Mirati)
Patricelli, Cancer Discov. 2016 First in vivo inhibitor Sotorasib
ARS-1620 Hppeoval

Janes, Cell 2018

Julian Downward, ESMO 2022

<1(G12F, G12L) <1(G12L, G12Y, G12E)

B G12D
B G12v
B G12C
G128
B G12A
B G12R
B G12F
[ Other

PDAC

Nat. Rev. Cancer

USZ . 2-3% KRAS-G12C im Pankreaskarzinom




Sotorasib mPDAC

Best Tumor Shrinkage by Central Review
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Data cut-off date 01NOV2021

Percent change from baseline in sum of diameters only considers tumor assessments prior to and include the 1st assessment where timepoint response is
progressive disease, and prior to start of next anti-cancer therapy.

1 Patient with unknown tumor shrinkage % is not shown

ASCO Plenary Series  (#ASCOPIERarySeriess - = o f Strickler, MD ASCOQ ety

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. KNOWLEDGE CONQUERS CANCER

ASCO-GI 2022
NEJM 2023

CodeBreaK100:
USZ % n=38; ORR= 21%:; 84% DCR; mOS 6.9 Monate




Adagrasib mPDAC
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J Clin Oncol 2023

Best Tumor Change From Baseline

I PDAC I Endometrial [ Esophageal/esophagogastric junction
B Appendiceal B Ampullary " Breast
B Cholangiocarcinoma [ Ovarian I Gallbladder

B Unknown primary I Small bowel % Partial response

Evaluable Patients

KRYSTAL-1 mPDAC:
n=21; ORR: 33%: mPFS: 5.4 months, mOS

KRAS Inhibition PDAC

(1) Pankreaskarzinome sind
«KRAS-addicted»

(2) Potential fir Kombinationen
(anti-EGFR, -HER2, Chemo-
therapie, neue Substanzen?)

(3) Mechanismen priméarer und
erworbener Resistenz

- 8.0 months



KRAS Inhibitoren in Entwicklung

Nat Rev Clin Oncol 2022)



KRAS G12D mutations In cancer

Pancreatic cancer |

Appendiceal CanCer L
Small bowel cancer [
Colorectal cancer [l

Ampullary cancer [

Non-small-cell lung cancer | B NRAS 91% G12

Cancer of unknown primary |

Ceryical cancer ||
68% G12

KRAS G12D

Haufigste SNV im
Pankreaskarzinom

I KRAS
Lung cancer

Endometrial cancer |
Gastrointestinal neuroendocrine tumour ||
Uterine endometrioid carcinoma |
Germ cell tumour
Qesophagogastric cancer |
Bladder cancer
Ovarian cancer |
Sex cord stromal tumour |
Hepatobiliary cancer | ]
Histiocytosis |&
Anal cancer |
Thyroid cancer [l
Melanoma il
Mature B cell neoplasms |
Soft-tissue sarcoma
Gastrointestinal stromal tumour ||
Skin cancer, non-melanoma
Head and neck cancer
Small-cell lung cancer |
Glioma
Prostate cancer ||
Salivary gland cancer
Breast cancer ||
Renal cell carcinoma
Bone cancer
Peripheral nervous system
Acute myeloid leukaemia
Mature B cell lymphoma
Thymic tumour

W HrRAS

G12C

G12D B G12A
-233 Bisher keine Inhibitoren

I G12F :
Eggk KRAS-G12D Protein
B G125 schwierig zu targeten
G12C | mm G12v
] G112y

Q61K

85% Q61 Q61L

0 10 20 30 40 S0 60 70 80
Prevalence of mutations (%)

Nat Rev Clin Oncol 2022




MRTX1133 - nicht-kovalenter KRAS G12D Inhibitor

KRASG12C G12C
\(ﬂ)—/
G12C Ad ib KRASG12C
KRAS agrasi it

Inactive Conformation
Stabilized

KRA361ZD

o
|

KRASG12D Inhibitor
Reversible
Unprecedented reversible
approach

Hallin et al., Nat Med 2022
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MRTX1133 - PDX und Xenografts

Effekt nur in KRAS G12D

Patient-derived Xenografts
und Zelllinien
mutierten Tumoren
Phase | Studie gestartet (USA)
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Hallin et al., Nat Med 2022



Frontrunner fur die Klinik

Table 1| New KRAS frontiers

Drug Sponsor Properties Status

New variant-specific agents

ASP3082 Astellas KRAS-G12D targeted degrader Phase |

HRS-4642 Jiangsu Hengrui Medicine  KRAS-G12D inhibitor Phaselin China

MRTX1133 Mirati Non-covalent KRAS-G12D inhibitor Phase |/l to start

RMC-9805 Revolution Medicines KRAS-G12D molecular glue inhibitor? IND-enabling

RMC-8839 Revolution Medicines KRAS-G13C molecular glue inhibitor® IND-enabling

BI-KRASG12D  Boehringer Ingelheim Non-covalent KRAS-G12D inhibitor Preclinical

JAB-22000 Jacobio KRAS-G12D inhibitor Preclinical

ERAS-4 Erasca KRAS-G12D inhibitor Preclinical

Pan-KRAS inhibitors

I RMC-6236 Revolution Medicines RASM" molecular glue inhibitor® Phase | I

NA Astellas Pan-KRAS degrader IND in 2023

NA Boehringer Ingelheim Pan-KRAS degrader Preclinical
BI-2865 Boehringer Ingelheim Pan-KRAS inhibitor Preclinical

New on-state inhibitors

FMC-376 Frontier Medicines KRAS-G12C inhibitor IND-enabling

BBO-8520 BridgeBio KRAS-G12C inhibitor IND-enabling

“Revolution Medicines’ KRAS-targeted agents act on the on-state protein. IND, investigational new drug; NA, not available.

Nat Rev Drug Discov 2023

Wirkprinzipien

(1) Selektive Inhibitoren
(kovalent und non-
kovalent)

(2) Protein degraders

(3) Molecular glues



Erste klinische Daten ESMO 2023

6520 - Preliminary clinical activity of RMC-6236, a first-in-class, RAS-selective, tri-complex RAS-

MULTI(ON) inhibitor in patients with KRAS mutant pancreatic ductal adenocarcinoma (PDAC) and non- RMC-6236
small cell lung cancer (NSCLC)

Presentation Number 6520 RASMULTI molecular
Speakers Kathryn C. Arbour (New York, United States of America) g lue inhibitor

Lecture Time 08:30 - 08:40

LBA33 - A first-in-human phase 1 study of a novel KRAS G12D inhibitor HRS-4642 in patients with

advanced solid tumors harboring KRAS G12D mutation HRS-4642
Presentation Number LBAS33

Speakers Caicun Zhou (Shanghai, China) Coval e_nt KRAS G12D
Lecture Time 08:50 - 09:00 inhibitor

6530 - Glecirasib (KRAS G12C inhibitor) in combination with JAB-3312 (SHP2 inhibitor) in Patients with

KRAS p.G12C mutated solid tumors. JAB-3312
Presentation Number 6530 . -

Speakers Jie Wang (Beijing, China) SHP2 inhibitor p|US
Lecture Time 08:40 - 08:50 KRAS G12C

Usz Universitdts
Spital Zirrich




Zusammenfassung

1.

2.

Die personalisierte Therapie metastasierter Pankreaskarzinome nimmt Fahrt auf
Rationale fur platinhaltige Erstlinienchemotherapie fir HRD Pankreaskarzinome
Olaparib mdégliche Erhaltungstherapie fir BRCAMUT Tumoren mit Platinresponse

KRAS WT PDACs brauchen umfassendes Profiling zum Aufsplren seltener

Treiberonkogene
KRAS G12C Inhibitoren sind klinisch wirksam und sollten eingesetzt werden

Vielversprechende KRAS G12D- und panKRAS-Inhibitoren sind in frithen Studien

Vielen Dank!
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