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» Advisor Boards: Merck, Bristol Myers Squibb, Novartis, Instil Bio,
Delcath Systems, Regeneron

e Consultant: Clario

* | will be discussing non-FDA approved indications during my
presentation.
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Pre-Test Question:

Personalized, mRNA-based neoantigen vaccines:

A. Have now been approved for melanoma, but not yet
pancreatic cancer

. Are easily mass produced, similar to COVID vaccines

B
C. Are well tolerated, but have not demonstrated substantial
evidence of clinical benefit beyond checkpoint inhibitors

D. Have been associated with meaningful clinical benefit (HR
0.56) in patients with resected metastatic melanoma
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Outline

* Personalized Cancer Vaccine History and Conceptual Framework
* Modern development
* mRNA vaccines in melanoma and pancreatic cancer
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What is a vaccine?
What is “personalized”?
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* NCI: “A substance or group of substances meant to cause the immune system to
respond to a tumor or to microorganisms, such as bacteria or viruses. A vaccine can help

the body recognize and destroy cancer cells or microorganisms.”
* Antigen + Immune Adjuvant

© 2024 Society for Immunotherapy of Cancer
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Vaccine antigens:

Antigen Type
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peptide

Easy preparation
Easy storage
Simple monitoring of immune response

* Peptide
* Protein

No HLA restriction
Relatively simple preparation

* Ganglioside
* mRNA/DNA

EELHIGHEEE Immune monitoring (antibody response) is
relatively simple
* Lysate
y )\ VELAS Relatively simple preparation
* \Whole cell No HLA restriction

lysate Broad antigen spectrum

Most diverse antigen spectrum

© 2024 Society for Immunotherapy of Cancer

pros g,

Narrow antigen spectrum
HLA restriction
Challenges in cross presentation

Still fairly narrow antigen spectrum
Challenges in cross presentation

Relies largely on humeral response for
effect

Delivery has been challenging

Preparation/storage more difficult
No antigen selection
Preparation/storage most difficult
No antigen selection

www.sitcancer.org/aci | #LearnACI
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@ Vaccine history:

_vear | _n_| _____HR____ lpvalue| ____ Notes: |
2001 880  HD-IFNvs RFS: 1.47 0.0015 Favor IFN
GM-2KLH/QS-21 0S: 1.52 0.009
Hersey 2002 700  VMCLvs. Obs RFS: 0.86 0.17
0S:0.81 0.068
2002 698  Melacine vs. Observation RFS: 0.84 0.17 HLA-A2*, C3* significant
Schadendorf 2006 108  DC+ peptides vs. DTIC 0s 0.48 Stage IV
Morton 2007 1160 Canvaxin vs. Placebo 0S:1.26 0.040 Stage Ill (trend favor placebo)
Morton 2007 496  Canvaxin vs. Placebo 0S:1.29 0.086 Stage IV
Testori 2008 322 hsp96 vaccine vs. BAC 0.316 Stage IV
2010 676 ipilimumab vs. peptide vs. both 0S: 1.04 0.76 Favor Ipilimumab
Lawson 2010 398  GM-CSF +/- peptides 0S: 0.94 0.670
DFS: 0.93 0.709
NETR e T T 2011 185  IL-2 +/- peptides RR: 20% v. 10% 0.03 All favor vaccine
PFS:2.2v. 1.6 mo 0.008
0S:17.8v.11.1 mo 0.06
Eggermont 2013 1314 GM2-KLH/QS-21vs Observation ~ RFS: 1.03 0.81
0S: 1.66 0.25
2013 250 VMO vs. Vaccinia 0S:7.71v.7.95yr 0.70
Unpublished 2013 ? MAGE-A3 vs. placebo 0S NS
© 2024 Society for Immu py of Cancer WWW ancer.org/a ea
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History: “Coley’s Toxins”

William Bradford Coley
* Late 19t Century, NY Surgeon

®* Unresectable sarcomas regress after superinfection
with erysipelas

® Injections of mixed toxins of erysipelas and bacillus

prodigiousus

® Dose to 102-103° fever

THE TREATMENT OF
COMA WITH THE MIXED TOXINS OF

ERYSIPELAS AND BACILLUS

PRODIGIOSUS.

INOPERABLE BSAR.

IMMEDIATE AND FINAL RESULTS IN ONE HUNDRED AND
FORTY CASES.
Presented to the Section on Surgery and Anatomy, at the Forty-ninth
Annual Mectingz of the American Medieal Association, held
at Denver, Colo., June 3-10,
BY WILLIAM B. COLEY, M.D,
ATTENDING SURGEON TO THE NEW YORK CANCER MOSPITAL; ASSISTANT
SURGEON TO TIE HOSPITAL FUR RUPTURED AND €RIFPLED,
NEW TORR, N. Y.
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“Round cell sarcoma” 1899
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After 63 injections with Coley’s toxins After additional injections

Alive and well in 1910.

| #LearnAClI
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Stage IIIB/C, Stage IV M1a

Median (95% CI) 0S

Events/n (%) inmonths
—TVEC  G0163(49)  41.1(306t0 NEJ
GM-CSF 57860660 21.5(17.410295)

(9]

Talimogene Laherparepvec Improves Durable Response
Rate in Patients With Advanced Melanoma

Robert H.I. Andtbacka, Howard L. Kaufman, Frances Collichio, Thomas Amatruda, Neil Senzer,

Jason Chesney, Keith A. Delman, Lynn E. Spitler, Igor Puzanov, Sanjiv S. Agarwala, Mohammed Milhem,
Lee Cranmer, Brendan Curti, Karl Lewis, Merrick Ross, Troy Guthrie, Gerald P. Linette, Gregory A. Daniels,
Kevin Harrington, Mark R, Middleton, Wilson H. Miller Jr, Jonathan S. Zager, Yining Ye, Bin Yao, Ai Li,
Susan Doleman, Ari VanderWalde, Jennifer Gansert, and Robert S. Coffin

JOURNAL OF CLINICAL ONCOLOGY

Overall Survival (%)

SEPTEMBER 1 2018 20 Log-rank P<.001

Hazard ratio, 0.57 (95% Cl, 0.40t0 0.80)

Median (95% Cl) 0S 0 5 10 15 20 25 30 35 40 45 50 55

Overall Survival (%)
3

204 Log-rank P = 051

Events/n (%)

inmonths

=—T-VEC  189/295 (64)
GM-CSF  101/141(72)

Hazard ratio, 0.79(95% Cl, 0.62to 1.00)

233(195t0 296)
189(16.0t0 237)

Overall Survival (%)

0 b 0 15 20 25 30 35 40 45 50 55 60
L]
ot vk Study Month
GM-CSF 141 124 100 8 6 5 4 B 27 15 5 204 Log-rank P=.71
T-VEC 295 269 230 187 159 145 125 95 66 36 16 2 Hazard ratio, 1.07 (96% CI, 0.75 to0 1.52)

© 2024 Society for Immunotherapy of Cancer

Study Month

Stage IV M1b/c

D Meian (95% CI) 05
404 10 Eventsn (%) inmonths
=—=T-VEC  109/131183)  134(1141016.2)

GM-CSF 44/55(80)  15.9(102t0197)

——
15 M 2% 30 3/ 4 45 0 55
Study Month
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Arm1
Resectable Sta T-VEC Intralesional
Je 5 PFU/mL,;
IIIB-IVM1a® Melanoma < 4mlLx10° PFU/mL; .
+ Injectable and measurable then after 3 weeks, <4 mL x 108 PFU/mL Q2W
¢ LDH < 1.5 x ULN for IlIB/C n - > —F “ _——
and < 1 x ULN for IVM1a 1 . Surgical = Follow-up
¢+ ECOGPSOor1 Resection i ~5 Years
¢ Prior treatment completed m R : Week 13 Week 18
= 3 months prior 1
Follow-up ~5 Years
Stratification: ; ———— = - - >
¢ Disease stage {
¢ Planned adjuvant therapy Week 1 Wéek 6
Surgical Resection

Primary Endpoint: RFS
Key Secondary Endpoints: RFS,* overall survival (OS),* overall tumor response, pathological complete response

(PCR; in Arm 1), rates of histopathological tumor-free (RO) surgical resection, local RFS,
regional RFS, distant metastases-free survival, safety

Exploratory Endpoints: Analyses of tumor tissue biomarkers and correlations with clinical outcomes for T-VEC

5. Dummer R, et al. Presented at: ASCO 2019; Chicago, IL. Abstract 9520. 7. AJCC Cancer Staging Manual, 7th Edition. 2015.
© 2024 Society for Inmunotherapy of Cancer www.sitcancer.org/aci | #LearnACI
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Socy br gy s | MAUNOTHERAPY™ Placebo-Controlled, Global Phase Il Trial of
Final 5-Year Follow-Up Results Evaluating Talimogene Laherparepvec Combined With
Neoadjuvant Talimogene Laherparepvec Plus Surgery Pembrolizumab for Advanced Melanoma
in Advanced Melanoma: A Randomized Clinical Trial Chesney etal. J Clin Oncol 2023
Reinhard Dummer, MD David E. Gyorki, MD John R. Hyngstrom, MD Meng Ning, MS Tatiana
Lawrence, MD Merrick I. Ross, MD 100 :;vsc:mmmmm":fns»_..mmnfg;ucmmsx I G rl]

JAMA Oncology OCt 2023 & : Stratiiod log.rank: HR, 0.86 (95% 1,071 t0 1.08), P= 13
RFS 2w
1004 20
5-yHR, 0.76; 80%Cl, 0.60-0.97 o 3 & o 12 1518 21 2 27 30 33 36 39 4 4
- ey —
oS

100 Hi==

Arm 1: 5-y KM estimate, 77.3%; 80% CI, 70.1%-83.0%
B e

40 b
80+

Recurrence-free survival, %

60

Arm 2: 5-y KM estimate, 62.7%; 80% Cl, 54.7%-69.6%

404

Overall survival, %

No. at risk
Am1 76 32 32 287

L 5-y HR, 0.54; 80% C1, 0.36-0.81

o

Time, mo
No. at risk
Arm1 76 73 71 70 69 69 68 65 64 64 62 59 58 57 57 55 54 52 52 50 48 43 3329 1510 5 2
Arm2 74 71 70 66 61 59 SO 56 53 53 52 49 49 46 46 46 46 44 44 43 4033 31 1815 7 6 1

10
10
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Placebo-Controlled Phase III Trial of Immunologic Therapy
with Sipuleucel-T (APC8015) in Patients with Metastatic,

Asymptomatic Hormone Refractory Prostate Cancer

Eric J. Small, Paul F. Schellhammer, Celestia S. Higano, Charles H. Redfern, John J. Nemunaitis,
Frank H. Valone, Suleman S. Verjee, Lori A. Jones, and Robert M. Hershberg

JOURNAL OF CLINICAL ONCOLOGY

TTP

JULY 1 2006

(ON)

75

50+

254

Percentage Without Progression

Log-rank P = .052
HR = 1.45, 95% Cl, 0.99t0 2.11

=o— Sipuleucel-T (n=82)
Median: 11.7 weeks

=o= Placebo (n = 45)

Median: 10.0 weeks

1
25 50 75 100
Time to Disease Progression (weeks)

© 2024 Society for Immunotherapy of Cancer

100
Log-rank P = 010
HR =1.71,95%Cl, 1.13t0 2.58
Median benefit: 4.5 months
75+
g
¥ 50
£
'S =*— Sipuleucel-T (n= 82)
25 Median: 25.9 months
~®= Placebo (n = 45)
Median: 21.4 months
T T T 1
0 10 20 30 40
Survival Time (months)
www.sitcancer.org/aci | #LearnACI

Csite >

Society for Immunotherapy of Cancer

M.D., Ph.D., Jonathan Treisman, M.D., Fawaz Gailani, M.D., Lee Riley, M.D., Ph.D., Kevin Conlon, M.D., Barbara Pockaj, M.D., Kari L.
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gp100 Peptide Vaccine and Interleukin-2
in Patients with Advanced Melanoma

Douglas J. Schwartzentruber, M.D., David H. Lawson, M.D., Jon M. Richards, M.D., Ph.D., Robert M. Conry, M.D., Donald M. Miller,

Kendra, M.D., Ph.D., Richard L. White, M.D., Rene Gonzalez, M.D., Timothy M. Kuzel, M.D., Brendan Curti, M.D., Phillip D. Leming,
M.D., Eric D. Whitman, M.D., Jai Balkissoon, M.D., Douglas S. Reintgen, M.D., Howard Kaufman, M.D., Francesco M. Marincola,
M.D., Maria J. Merino, M.D., Steven A. Rosenberg, M.D., Ph.D., Peter Choyke, M.D., Don Vena, B.S., and Patrick Hwu, M.D.

364;22 June 2, 2011

No. at Risk
Interleukin alone
Interleukin-2 +
vaccine

A Progression-free Survival

© 2024 Society for Immunotherapy ot Cancer

1007‘
2 P-0.008
5 wf
g l &
& 60 L £
-E |;| é
2 ol T
‘i
£ 5 &
e
& .
o T T T T T 1
0 1 2 3 4 5 6
Years
No. at Risk
94 5 3 2 2 1 [¢] Interleukin alone
91 13 10 ] & 2 1 Interleukin-Z +

vaccine

B oOverall Survival

100+
P-0.06
80|
60
40
20|
G T T T T T
0 1 2 3 4 5
Years
94 4 2% 14 3 4
a1 54 37 20 3 4
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Prospective, randomized, double-blind phase 2B trial of the TLPO and
TLPLDC vaccines to prevent recurrence of resected stage Ill/IV melanoma: a

[ Iy r n aj A » ,P McCarthy ,sRC Chick, GT Clifton, T Vreeland, FA Valdera, A Tiwari, D Hale, PK Bohan,A
ﬂfmm@aT%ﬁ'smn Hﬁm ger, J Jakub, JJ Sussman, MF Shaheen, X Yu, TE Wagner, Mark Faries, George E Peoples
G-CSF T

>
TLPLDC
7\ | Intradermal
Stage IlI/IV | resect Tumor J [ Administration
melanoma Lysate Lol
\_/
YCWP
Dendritic
Cell
‘)
Stage llI/IV | resect Tumor Intradermal
TLpo | See !l : = aderm:
melanoma Lysate Lo Administration
\_/
YCWP
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Prospective, randomized, double-blind phase 2B trial of the TLPO and
TLPLDC vaccines to prevent recurrence of resected stage Ill/IV melanoma: a

[ Iy r n aj A » ,P McCarthy ,sRC Chick, GT Clifton, T Vreeland, FA Valdera, A Tiwari, D Hale, PK Bohan,A
wmﬁﬁ@aT%ﬁzmﬁ Hﬁm ger, J Jakub, JJ Sussman, MF Shaheen, X Yu, TE Wagner, Mark Faries, George E Peoples
TLPLDC
TLPLDC
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ﬁ n=56 w G-CSF

N n=47 w/o G-CSF w

N 1
Stage I1I/IV 2 =

ge IIl/ o stage IIl/IV S|
melanoma 2 | > 8
Z melanoma S

= YCWP only =) 2

(placebo) UL
n=41 n=43

Intradermal
| Administration

Stage Il/IV | resect | Tumor | |
TLPO melanoma Lysate |

YCWP
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Prospective, randomized, double-blind phase 2B trial of the TLPO and
TLPLDC vaccines to prevent recurrence of resected stage Ill/IV melanoma: a

[ Iy r n aj A » ,P McCarthy ,sRC Chick, GT Clifton, T Vreeland, FA Valdera, A Tiwari, D Hale, PK Bohan,A
HrES perifigan3pamonth ai-ns

ger, J Jakub, JJ Sussman, MF Shaheen, X Yu, TE Wagner, Mark Faries, George E Peoples

36-Month Disease Free Survival

P<.001

] & 12 1] 24 W £ o &

Disease Free Survival (months)

© 2024 Society for Immunotherapy of Cancer www.sitcancer.org/aci | #LearnACI

36-Month Overall Survival

il s 94.6%
3 e o i o 2 s [
% 93.6%
L o
us o, 62.5%
- = T k]
§ B — TLPO 60.9% H
e 0
- TPDC o~
£ 55.4% ] 57.7%
= 3 o
g™ Placebo 3 Placebo
3 —ITLPLDC Placebo 27,25 3 i
CTLPLDCHG ' S TLPLDC+G
2| _MTLPO TLPDC + Ga2.9% “ —Teo

2 15 24 30 i

Qverall Survival (months)
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MRNA Vaccines

* Advantages: .
* No potential for genetic integration .
* Non-infectious / non-immunogenic* vector .

* mRNA manipulations
* ease of manufacture (for personalized vaccines)| ,

* Challenges:

mMRNA Manipulations

synthetic cap analogues/enzymes
Regulatory elements in 5’-UTR and 3’-UTR
Poly(A) tail stabilize mRNA, * translation
Modify nucleosides: |, immune activation,
/M translation

Sequence/Codon optimization

Modulation of target cells: co-delivery

* Delivery had been a problem.
* naked mRNA is quickly degraded
* Numerous strategies have been used for delivery
* Time interval until vaccine is ready
* Prediction of relevant antigens

* if desired

© 2024 Society for Inmunotherapy of Cancer

Pardi, Nat Reviews Drug Discov, 2018
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Naked mRNA b Electroporation 1 ¢ Protamine

” 7 il j
Sociey for Immunorherapy of Cancer MMUNGTHERAPY ) B 14 5
AAAAAALLE AAAAAALL AAAAM—L>
siille
3 g
AAAAAALL ) AAAAAALL AAAAb

AAAAAA: AAAAAAL— s _‘3

a Unmodified, unpurified mRNA i b Nucleoside-modified, purified mRNA

d
Carrier

i
i
I
¢ sensing?
I
I
I
i

I
Endosomes

Endosomal-
RNA sensing
¢ TLR3
¢ TLR7
*TLR8 9
Type | IFNs

Cytosolic-
RNA sensing
¢ PKR

* OAS

* MDAS

* RIG-|

® Others?

Native Ag
expression

\ﬁnde MHC

DC maturation
presentation

* CD80
* CD86
* MHC class | and Il

Cationic nanoemulsion e Modified dendrimer nanoparticle f Protamine liposome

S —
100-130 nm 200nm 100 nm

Cationic polymer

e

h Cationic polymer liposome i Polysaccharide particle

o .
Mitgya 9

e

L

@ AL
—
100-300 nm 100-200 nm
e
600 nm

k Cationic lipid, cholesterol
nanoparticle

L Cationic lipid, cholesterol,
PEG nanoparticle

~
80-200 nm 80-200 nm 80-200 nm

Pardi, Nat Reviews Drug Discov, 2018
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Selection of Neoantigens
. a
"
Peptides -
& v 2 e
- .
a =2 . —
Peripheral blood Melanoma - C SRR
T mononuclear  Stage [lIB/C UFL 2‘ . “sussa-
umour
e ol SiagaVMia/freasclable) Sample Mutation Neo-epitope Target  Templale DNA  GMP RNA
N / aquisition discovery prioritization selection  design and manufacturing
production and release
= DNA and RNA sequencing to identify
tumour-specific mutations
T:aré;[et « HLA typing
FmmGeron « Prediction of personalized HLA- TAA RNA vaccination + Days of vaccination, dose: 500 or 1,000 g
binding peptides 1.4 8 1115 22 29 43
= Neo-epitope discovery and up
& Screeni 8 neo-epitope ANA vaccinations
Pools of l ! i vaccine
synthetic long ~ Immune
pestides ~ + Paly-icLC Mg monitoring® ? tose 8 @
1 } GMP. GCLP, GCP-compliant process 1
Personal T
vaccine
manufacture
b F ORF 3’ UTR
T AAAA
i A A A
Vaccine i’fﬂj ?""S‘ Boost MITD Poly(A) tail
administration - —
o 4 8 12 16 20 24
Weeks

Ott, Nature, 2017

© 2024 Society for Immunotherapy of Cancer
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Patient 1

Patient 2

Patient 3 *

Patient 4

Patient 5

jj H

10% cells

Post-vaccination

IFNy spots per 5 »

1]
o 200 400 600

Patient 6 Pre-vaccination
IFNy spots per 5 x 10° cells
 Concentraon” Concentraton
wam) wam)
Mutated VPS16-specific Mutated GTF3C2-specific
CD8" T celis CD4* T colls
# MG-WT :
z £ o
B| momame o ] ™
@
MG-mutated +
§ blockng Ab
-] oMSO
5
| ~BD hin, N 2017
Ott, Nature, 2017 FI= Sahin, Nature, 20
© 2024 Society for Inmunotherapy of Cancer www.sitcancer.org/aci | #LearnACI
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Clinical Effects
b = A = = o - P tope RNA :
Neoantigen Recurrence Anti-PD-1 Clinical dleeadid et s
vaccination after vaccination  antibody  response 30 - Post neo-epitope RNA vaccination g 100
Patient 1 ~— 52 s 75
Stage Patient 3 — ;g 20 w” 3
B/C  patient 4 —_ 58 # 2 5
Patient 5 e Eg in oo <
Ll " sl 3
IS\/t,\a/|g1eb Patient 2 — A D) | § T sssssssest ettt esse E,
pn—— da v —
Relient’® O v Months 1 3 6 9 12 15 18 21 2¢ = od
L L L L L 1 L 1 L L ! 1 Patient No. 0 3 8 9 12 15 18 21 24 27
0 3 6 9 12 15 18 21 24 27 30 33 Citiatig 131 = ¢ 4 Time to progression (months)
Months after surgery observation | > i 87 220 251 281
time (month) . -

* 4 of 6 without recurrence
* 2 with recurrence had complete response to anti-PD-1

Ott, Nature, 2017

© 2024 Society for Immunotherapy of Cancer

Sahin, Nature, 2017
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Individualised neoantigen therapy mRNA-4157 (V940) plus pembrolizumab versus
pembrolizumab monotherapy in resected melanoma (KEYNOTE-942): a randomised,
phas@&b\mwyﬁno, Adnan Khattak, Tarek Meniawy, George Ansstas, Matthew H Taylor, Kevin B Kim, Meredith McKean, Georgina V Long, Ryan J Sullivan, Mark

Faries, Thuy T Tran, C Lance Cowey, Andrew Pecora, Montaser Shaheen, Jennifer Segar, Theresa Medina, Victoria Atkinson, Geoffrey T Gibney, Jason J Luke, Sajeve Thomas,
Elizabeth | Buchbinder, Jane A Healy, Mo Huang, Manju Morrissey, Igor Feldman, Vasudha Sehgal, Celine Robert-Tissot, Pejjie Hou, Lili Zhu, Michelle Brzgﬂ&(pxa”/i&ﬂg{. 632-44

Robert S Meehan*, Tal Zaks*

© 2024 Society for Immunotherapy of Cancer

Primary: RFS

Exploratory: TMB, PD-L1, ctDNA

Secondary: DMFS, Safety, Tolerability

\ \ \Y \Y v v (VAR
o
Z P P P P P P P
Stage I11B*/C/D IV S
Cutaneous Melanoma g 3 6 9 12 15 18 21 24 27
N
m
- P p P P PP P P P
Screening
and NGS
QC check Vaccine  x9

Pembrolizumab x18

www.sitcancer.org/aci | #LearnACI
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sequencing

©

Neoantigen Selection Algorithm

Patient tumour
DNA-seq

Patient normal
DNA-seq

Patient tumour
RNA-seq

Patient HLA
typing

© 2024 Society for Immunotherapy of Cancer
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mMRNA-4157 plus  Pembrolizumab
pembrolizumab  (n=50)

(n=107)
Sex*
—— MRNA-4157 plus pembrolizumab
Male 70 (65%) 31(62%) e Pembrolizumgb B
Female 37 35%) 19 (38%) e
Age, years 6075
Median (1QR) 63.0(53-72) 615 (51-69) . %
Mean (5D) 613 (135) 594 (143) 90 p=0-053 by stratified log-rank test
Agegroup — 804
<65 years 59(55%) 28 (56%) &
265 years 48 (45%) 22(44%) '§ 70
Eastern Cooperative Oncology Group performance status score = 60
o 90 (84%) 40 (80%) 5
1 15(14%) 9(18%) £ 150 Events,  Hazardratio Recurrence-free Recurrence-free
Missingd, 2.2%) 102:4) ¢ 40+ %(n/N)  (95%Cl)f  survivalat survival at
Disease stage at randomisationt S 12 months, % 18 months, %
89(8 84% 5 30
::g: :::; ii;:;“) 4; EAZZ) 2 mRNA-4157 plus 2% 83% 79%
o J N Lo P & 204 pembrolizumab  (24/107) 0561
age (15%) (2%) 10 Pembrolizumab 40% | (0309-1.017)| 77% 62%
OTTSEP BT BTevTon: e (20/50)
1 41(38%) 24 (48%) 0 " . ; T . . . .
2 36 (34%) 18(36%) 0 20 40 60 80 100 120 140 160
=3 30(28%) 8(16%) P
R 34.(32%) 15(30%) Number at risk
Lactate dehydrogenase (U/L), 189 (166-211) 185 (162-204) mRNA-4157 plus 107 (0) 92(5) 85(6) 73(16) 49(37) 24(61) 20(65) 8(76) 1(82)
median (IQR)§ pembrolizumab
>upper limit of normal 5(5%) 3(6%) Pembrolizumab 50 (0) 42(2) 40(2) 37(2) 28(4) 13(18) 6(24) 1(29) 0(30)
Programmed death ligand 1 status
Positive 69 (64%) 27 (54%)
Negative 13(12%) 5(10%)
Indeterminates] 25(23%) 18 (36%)
BRAF]|
V600K orV600F mutation  41(38%) 20(40%)
Wildtype** 66(62%) 30(60%) Weber et al, Lancet, 2024
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Table 2: Treatment-related adverse events occurring in 220% of patients*
mRNA-4157 plus Pembrolizumab (n=50)
pembrolizumab (n=104)
Any grade Grade 23 Any grade Grade =3
Any adverse event# 104 (100%) 36 (35%) 47 (94%) 18 (36%)
mRNA-4157 treatment-related adverse events§
Any 98 (94%) 12 (12%)
Fatigue 63 (61%) 5 (5%)
Injection-site pain 58 (56%) 0
Chills 52 (50%) 0
Pyrexia 50 (48%) 1(1%)
Headache 33 (32%) 0
Injection-site erythema 33(32%) 0
Influenza-like illness 32 (31%) 0
Nausea 26 (25%) 0
Myalgia 22 (21%) 1(1%)
Pembrolizumab treatment-related adverse eventsq
Any 101 (97%) 24.(23%) 41(82%) 9(18%)
Fatigue 72 (69%) 6 (6%) 20 (40%) 0
Diarrhoea 31(30%) 2(2%) 5(10%) (0]
Pruritus 30 (29%) 0 10 (20%) 0
Nausea 23 (22%) 0 5(10%) 0
Chills 22 (21%) 0 1(2%) 0
Pyrexia 22 (21%) 0 0 0
© 2024 Society for Inmunotherapy of Cancer #LearnACI

3/28/2024

13



ADVANCES v

Csite >

Society for Immunotherapy of Cancer

MMUNCTHERAPY™

ﬁ

Combination  Pembrolizumab
Subgroup* events (WNIt  events (N}t Hazard ratio (96% il p-value for interactiont:
Age 0067
65 years: L] 12728 0390 {0-138-0-787) —e DM FS
=65 years 15048 wz 0475 13-2.918) U
Sox 0289 —— mRNA- 4157 plus pembrolizumab
Mo 1970 1331 0080 0340-1-407) . et
Femaie siat e 0334 [0-105-1.088) . WOy,
Sty site 0639 30|
Australia 935 ata 0688 (0-268-1-814) . Z 804
usa 1972 1271 0503 [0-235-1.090) —e— 2
‘Stage sl randomization [ H P-0-013 by stratified log-ranktest*
Stage IIC 21789 17742 0590 103111120 e £ Events  Hzadmtic  Distant Distant
2 50 % (n/N) (95% Cnjt metastasis-free metastasis-free
suge v a6 e 1092 10-107-9.990) ; £ R Sacnt
£COG PS o602 £ 40 12 months. % 18 months. %
a o080 1740 0520 02774012 e £ 30 menagiphs 8% 93% 9%
f . am 0841 (01883785 ! m . £ 30 pembroluumad  (@1207) 0317
Pembrolzumab  24%  (DM450828)  89% 7
Number of prior cancer-—related surgeries 0244 10+ aso)
1 B 12 0388 0-150-1-002) . . - - . - . - .
10438 ane 1.088 (0-371-3-103) E 3 “ 20 40 . 60 80 100 120 140 160
e & e ke i et Time fromfirst dose of pembeolizumab fweeks)
S wowin pomes mRNA-417plus 107(0) B4(9) B(14) 7IQE) 49(50) 2308 003 BEY 1)
pembrolzumab
TMB-nigh 1979 930 0652 |0-2B4-1-494) — Pembrolizemab  50(0) 430 41(5) 39(6) 19(11) 1405 6(32) 13N 038y
Nan-ThiB-high s 11 0565 0245-1-415) .
PO-L1 staws 0186
Positive 1889 1227 0,485 (0:228-1-09) .
Negative i3 s 0162 (0036-0.685)
Indeterminate§ &25 ans 1:406 (0 037-6.041) (&
r g T ]
01 01 10 100
sion bt Pmbvoiiumas bter
pr———
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TMB high £
RFS by 3
z
CtDNA status 3
g £
H 4
H 3
T o Bvents,  Hazardratio 2
i %(N) (95 T T
g > mANAg1s7plus 19% 140 160
€ 204 pembrolzumabTMB-high  (1579) 0652
o PembommabTvENgh 0% (02841499 Number at risk
850) +NNA-nen mPNA 4157 ol I [0 201 f007) 17 ekl 1865 15054 6(63) 1(68)
0 20 4 I 4(14) 0(18) 0(18)
Numberat risk 13 13) o3y
mRNA41S7plos 79(0) 69(2) 65 b 0(n) 0(a) 0(0)
pembrolizumab TMB-high &
PembrolizumabTMB igh 30(0) 27(1) 25

TMB low

Events, % (n/N)

Hazard ratio (95% CI)1

Recurrence-free survival (%)

30
. mRNA 4157 plus 3%
2077 pembrolizumab nonTMB-high  (9/26) 5
10 PembrolzumabnonTME-high  58% (0243-1.415)
(a19)
t y T T T T T T T
0 20 40 60 8 100 120 140 160
Nomibee bt Time from frst dose of pembrolizumab (weeks)
mRNA-4157plus 26(0) 23(1) 20() V() 12¢) 5(13) 404 106) 07)
pembrolizumab non TMB-high
PembrolizumabnonTMB-high 19(0) 15(0) 15(0) 13(0) 9(0) 5@) 2(6) 0() 0@
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Personalized RNA neoantigen vaccines
stimulate T cells in pancreatic cancer

Rojas LA, Sethna Z, Soares KC, Olcese C, Pang N, Patterson E, Lihm J, Ceglia N, Guasp P, Chu A, Yu R, Chandra AK, Waters T, Ruan J,
Amisaki M, Zebboudj A, Odgerel Z, Payne G, Derhovanessian E, Milller F, Rhee |, Yadav M, Dobrin A, Sadelain M, tuksza M, Cohen N,
Tang L, Basturk O, Génen M, Katz S, Do RK, Epstein AS, Momtaz P, Park W, Sugarman R, Varghese AM, Won E, Desai A, Wei AC,

D'Angelica M, Kingham TP, Mellman I, Merghoub T, Wolchok JD, Sahin U, Tiireci O, Greenbaum BD, Jarnagin Né?urg IVoI 6'18'-‘1'%659;6‘23
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a Custom manufacture
autogene cevumeran
e S e e e Process and  Sequence (individualized
+ Key inclusion criteria ' transport tumour and Predict and select  neoantigen-encoding
H . ' tissues normal DNA neoantigens mRNA-lipoplex)
1 * All surgically resectable PDAC ! 2
E - No borderline resectable i DOVIX = =
! - No locally advanced ! >’ MyNS L
! or metastatic disease ! Resection/, & Tumour RNA
1 - No neoadjuvant therapy ! =
1 e >5 neoantigens ! ) Custom manufacture
e | autogene cevumeran
Autogene cevumeran mFOLFIRINOX
Week 0 (? ? 1|7 2I1 4|3 4|6
soeen | t I f 1 Foliow-up
for eligibility Surgery Atezolizumab  Priming doses 1-8 12 cycles Booster
1 dose (biweekly) dose 9
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Personalized RNA neoantigen vaccines
stimulate T cells in pancreatic cancer

Rojas LA, et al Nature | Vol 618 | 1June 2023

[i8 d vaccine?|

34 screened
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2 excluded ) ) = Responders  Non-responders Median RFS: not reached
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o S
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Summary

* Personalized immunotherapy has a long history

* Improved understanding of tumor immunology and remarkable
advances in technology have made truly individualized neoantigen
vaccination possible

* Early indications are of major clinical benefit, though more study is
needed

* Promise for less mutated tumors as well
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Post-Test Question:

Personalized, mRNA-based neoantigen vaccines:

A. Have now been approved for melanoma, but not yet
pancreatic cancer

. Are easily mass produced, similar to COVID vaccines

B
C. Are well tolerated, but have not demonstrated substantial
evidence of clinical benefit beyond checkpoint inhibitors

D. Have been associated with meaningful clinical benefit (HR
0.56) in patients with resected metastatic melanoma
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