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Background

* Pancreatic ductal adenocarcinoma (PDAC) =
— only 20% operable s @ vmeeere IBE

~g@@ CAF Treg

— 90% recurrence after median 8 months
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— 5 year overall survival < 10%
— 5 year OS after adjuvant chemotherapy < 30%

* KRAS mutation as driver mutation; but low overall (passenger) mutation rate

- usually non-responsive to immune checkpoint inhibitors
- but subset of patients known to have higher mutation rates and better prognosis
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Approach

* 16 pancreas cancer patients

e phase 1 clinical trial: adjuvant personalized neoantigen mRNA cancer vaccine
* up to 20 neoantigens per vaccine compound

* co-treatment with checkpoint inhibitor anti-PD-L1 (atezolizumab)

* co-treatment with four-drug chemotherapy

e Study endpoints:

— Neoantigen-specific T cell immunogenicity assay

— 18 month recurrence-free survival



Trial design

_______________________________

Key inclusion criteria

e All surgically resectable PDAC

- No borderline resectable

or metastatic disease
- No neoadjuvant therapy
¢ >5 neoantigens
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Patient selection

Evaluable patients

34 screened
and consented

R —

2

excluded
2 did not meet inclusion criteria
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32 enrolled
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removed before resection
3 withdrew consent
1 had disease progression

28 resected on protocol
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19 received
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6 advanced or metastatic disease
1 non-PDAC diagnosis
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1 manufacture failure
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Y

3

removed before vaccine
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1 for other cancer treatment
1 insufficient neoantigens

16 received vaccine®

!

—

removed before mFOLFIRINOX
1 disease progression

15 received
mMFOLFIRINOX

aSafety-evaluable cohort
bBiomarker-evaluable cohort

MCBO Il — Cancer Vaccine




Individualized mRNA neoantigen vaccines are safe and feasible
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* Very safe (only 1/16 patient showed grade 3 adverse reaction to vaccine)
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Individualized mRNA neoantigen vaccines are immunogenic
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neoantigens are immunogenic

50% of patients showed measurable immune responses against neoantigens

A
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MRNA vaccines expand effector CD8+ T cells
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Boost effect of mMRNA vaccines after chemotherapy

T cell boost
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Important: maintained T cell functionality under chemotherapy (up to 2 years)!
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Quantity of detected and selected mutations
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Important: similar QUANTITY of mutations and neoantigens between
reponders and non-reponders
- neoantigen QUALITY correlates to vaccine response
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MRNA vaccine response correlates with delayed PDAC recurrence

Recurrence-free survival
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Summary

* mRNA vaccination showed favorable safety profile

* neoantigen specific immune responses can be induced in a tumor field normally not
responsive to immune therapies

* even among responders, half only showed monotope responses (single antigen)
* TCRseq for clonal expansion correlates with antigen specific ELISpot
* indication that neoantigen QUALITY might impact response vs non-response

e preliminary indication that individualized neoantigen vaccine in combination
treatment setting may delay tumor recurrence



Consideration

CAVE: eligibility for inclusion into a phase 1 is already a strong selection bias towards
better course of disease

standard flow cytometry can miss vaccine induced T cell expansion = TCR seq!

* CAVE: potential confounding factors:
— 5/8 non-responders had SPLEENECTOMY!

— non-responders had larger primary tumor sizes (3 vs 2 cm)!

— responders had lower tumor stage (stage | vs stage Ill)



