Sneak Preview to the Future—Targeted
Immunotherapy (Cellular Therapy, modified
antibodies and cancer vaccines)

Jared Weiss, MD
Professor of Medicine, Section Chief of
Thoracic and Head/Neck Oncology
UNC Lineberger Comprehensive Cancer

Center
/j&“ ;/
Electron micrograph of T cells (red) attacking cancer cells NORTH CAROLENA
(white). Source: National Cancer Institute Duncan Oncology Association

Comprehensive Cancer Center at Baylor College of Medicine



Disclosures

o Full COIl can be found at https://coi.asco.org/share/QQC-
WTX6/Jared%20Weiss
 Related to Content:

* |ndustry: Merck (KN12), lovance (TIL for NSCLC),
Amgen (Tarlatamab SPP)

e UNC Products: LCCC1804 (PANDA-VAC), LCCC2115-
ATL (GD2 CART), LCCC2060-ATL (CSPG4 CART), NUT
discovery

NORTH CAROLENA
Oncology Association



https://coi.asco.org/share/QQC-WTX6/Jared%20Weiss
https://coi.asco.org/share/QQC-WTX6/Jared%20Weiss

Introduction: What we have now
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Signal Transduction Inhibitors
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Antibodies
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ADCs—An advance in chemotherapy (but not targeted therapy)

The NEW ENGLAND JOURNAL of MEDICINE

Trastuzumab Deruxtecan in HER2-Mutant Non—-Small-Cell Lung Cancer

MULTICENTER, INTERNATIONAL, PHASE 2 STUDY

9 1 Trastuzumab

Adults with metastatic HER2-mutant i
NSCLC refractory to standard treatment -y ~(Topo | inhibitor

(median follow-up, 13 mo) Deriecan

Confirmed objective response

(o)
(assessed by independent central review) 88 55% s CI, 44-65)

Duration of response ™% 9.3 mo
Progression-free survival 8.2 mo
Overall survival 17.8 mo

Grade 3 or higher drug-related adverse events occurred'in 46% of patients:

Trastuzumab deruxtecan showed durable anticancer activity.

B.T.Lietal. 10.1056/NEJMoa2112431

Copyright © 2022 Massachusetts Medical Society
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National Cancer Institute (NCI) .

29,209 followers
2mo

Our Goal is Cure

NCI Director Dr. Sharpless highlights research findings from the 2018 ASCO
meeting.

2018 ASCO

ANNUAL MEETING

DELIVERING DISCOVERIES: EXPANDING THE REACH OF PRECISION MEDICINE

Of course, we don’t want to overpromise and give people, especially patients, false
hope. But too many from my generation are afraid to be optimistic, too sheepish to ever
use the word “cure.” But that's what we want to do, cure our patients. We are, in fact,

curing patients right now, more than ever, including those with metastatic cancer. Association
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A Vision On How to

Cure
TARGET * Invivo response
ANTIGEN(S) . Broadenirrr:g rz]alrt]?iggr? predict
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« Optimizing
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prediction

Checkpoint
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. Discover
resistance
mechanisms

Neoantigen
Vaccines

. Overcome
resistance
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e Vaccine &/or
cell therapy?

“Off-the-shelf” priming
agent as induction?
* NeoAg-specific mAbs?

Traditional
therapies
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PART 1 of Targeted 10: The Immunopeptidome
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The T Cell
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PD1 Immunotherapy
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Analogy: Dramatic Immune Response as Bonfire

1 @ .
> >
e -
3 e --. .-‘ - --. .-. _ —
--. .-. - —— T s .

“Cold” Tumor Add In IO No Change

: i Ry
e
Light the fire With PANDA-VAC Add in 10 “Hot” Tumor

= o Eo
~ . "
Oncology Association




Genomics + Bioinformatics can Predict Tumor Antigens
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Discovering antigen specific T cell Receptors
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Treatment with Antigen

-Specific T Cells
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TILs

1. Tissue Procurement
2. Flu/Cy lymphodepletion
3. Infusion of TIL
4. HD |L-2
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TILs
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Rationale for Personalized Cancer Vaccines

MHC | Predicted Neoantigens

w

=

=] balll]

= p=0.01

=

E 60 ——
_=— -
S = 40 -
E — I
oo M) - I

2 -

= 0 -

E No Recurrence Recurrence
o

L
e

Disease-free survival (%)

T | T 1
a 20 40 60 &0

Time to Relapse (months)

100"

MHC Il Predicted Neoantigens

E o F
& -
E p=0.01
Lol . B3
EES ==
il 20 -
B ‘ . \
LT 0 -
E No Recurrence Recurrence
C MOI
1.0 p=0.04
0.9
S 08
=
0.7
0.6
No Recurrence Recurrence

(Reuben, Cancer Discovery 2017)

- High neocantigen burden
~ Low neoantigen burden

-

D
D
e
:
= L e
'_E‘ 1 i | | 1| — High .9
z o
E p=0016 w
5 >
3 o
2 4—F— 1 = © 507
Time to Relapse (months) o M
——
D _ MOI —
< 12 D
= (-
T 100 ] — ] S
S . D
S 7 am
@D p=0.1
L 5
[
& O
L 2 I_I
@
B
E | T T 1

L L

4 8 12 16 20 24
Months

NORTH CAROLENA

Rizvi, Science 2015

— i . '

I-.—-||-. i ] .lr_lr_|.—..-.|.—:—|l-||-|

I'. - | I I i I.J | Il.l IL-I Ill |H|-. Sl I.J"I..' -!'4 - .l I
|



Rationale for Personalized Cancer Vaccines

Immune-inflamed Immune-excluded Immune-desert

T-cell ()

High degree of Presence of T cells Absence of T cells
Definition cytotoxic T-cell at invasive margin; within tumor and at

infiltration absent in tumor bed margins

_  Stromal barriers » Insufficient priming
Mechanism - Checkpoint » Aberrant vasculature - Defects in antigen
of iImmune activation « Lack of chemokines presentation
evasion  Oncogenic pathways » Lack of antigen
« T-cell exhaustion - Hypoxia
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Of Mice and Men

Anti-PD-1 Therapy
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It Cured the Mice...
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Anti-PD-1 + NeoAg

Anti-PD-1 + NeoAg + Adjuvant
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Forpharal bloocd Melamnoma

Early Effort in Melanoma = Tumowr "‘“”“2..“':"5‘; %m’fmm@m
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Ex vivo responses to £ =0.05
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PANDA-VAC

[ Determination of “inadequate” response (mixed response, oligoprogressive state or }

non-threatening PD on immunotherapy
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MRNA-4157 (V940) Mechanism of Action

+  mMRNA-4157 (V940) is an individualized neoantigen therapy designed to target an individual patient’s unique tumor mutations and
encodes up to 34 neoantigens?

« Therapies targeting neoantigens can increase endogenous neoantigen T-cell responses and induce epitope spreading to novel
antigens with the ability to drive antitumor responses and maintain memory with cytolytic properties, potentially producing long-
term disease control for patients3-’
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HLA. human leukocyte antigen; INT, individualized neoantigen therapy. ORF, open reading frame.
1. Burris HA, etal. J Clin Oncol. 2019;37(suppl 15). Abstract 2523. 2. Zhong S, et al. Cancer Res. 80(suppl 16). Abstract 6539. 3. Wirth TC, Kuhnel F. Front Immunol. 2017.8:1848. 4. Ott PA, et al. Nature. 2017.:547:217-221. 5. Hu Z, et al. Nat Med. 2021,27:515-525.
6. Ott PA, et al. Cell. 2020,183:347-362. 7. Palmer CD, et al. Nat Med. 2022;28:1619-1629.
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mRNA-4157-P201/KEYNOTE-942 (NCT03897881) Study Design

Randomized, phase 2, open-label study in adjuvant resected melanoma patients at high risk of recurrence

Combination treatment arm: mRNA-4157 (V940) + pembrolizumab

Up to 1 year of pembrolizumab treatment Primary endpoint:

Key eligibility criteria MRNA-4157 (V940) 1 mg IM Q3W for up to 9 doses + RESCd

pembrolizumab 200 mg IV Q3W for up to 18 cycles

- Resected stage I11B,2 (n = 107)

IC, llID, or IV

cutaneous melanoma Secondary endpoints:

DMFS.®

Complete surgical resection

2:1 Randomization

within 13 weeks prior to Stratified by disease stage® safety, tolerability
first pembrolizumab dose
Disease-free at study entry E ]

_ : ollow-up:
ECOG PS score 0-1 Control treatment arm: pembrolizumab monotherapy up to 3 years following
Tissue available for NGS Up.to 1 year of pembrolizumab treatment the first dose of

pembrolizumab 200 mg IV Q3W for up to 18 cycles pembrolizumab
(n = 50)

Designed with 80% power to detect an HR of 0.5 with >40 RFS events (with a 1-sided alpha of 0.1)
DMFS analysis was prespecified for testing following positive RFS in the ITT population’
Median follow-up?: 23 months for mRNA-4157 (V940) + pembrolizumab

24 months for pembrolizumab monotherapy

*Patients with stage llIB disease were eligible only if relapse occurred within 3 months of prior surgery of curative intent. ®(According to the 8th edition of the American Joint Committee on Cancer Staging Manual. The primary endpoint was investigator-assessed RFS (defined as the
time from first dose of pembrolizumab until the date of first recurrence [local, regional, or distant metastasis], a new primary melanoma, or death from any cause) in the intention-to-treat population. “The primary analysis for RFS was specified to occur after all patients completed =12
months on study and 240 RFS events were observed. Descriptive analysis was specified to occur when 251 RFS events were observed. finvestigator-assessed DMFS was defined as the time from first dose of pembrolizumab until the date of first distant recurrence or death from any
cause. 'The stratified log-rank test was used for comparison. sTime of database cutoff was November 14, 2022
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Primary Efficacy Endpoint: RFS?

100 12-month RFS 18-month RFS
I |
| |
83.4% E 78.6% + Censored
80 - ! |
1
I
| I
I
Ty - I
s & ! 62.2% !
w I I
LL 1 |
m I |
40 A s : ;
I I Events, Hazard Ratio
: : % (n/N) (95% Cl)2
I |
20 - . | mRNA-4157 (V940) +
! : pembrolizumab  22-4(241107) ¢ 564 (0.309-1.017)
| | _ P =0.0266
; , pembrolizumab 40.0 (20/50)
O 1 1 ! 1 ! 1 1 1 1 1
0 20 40 60 80 100 120 140 160
Time From First Dose of Pembrolizumab (weeks)
Number at Risk
mRNA-4157 (V940) +
pembrolizumab 107 92 85 73 49 24 20 8 1
pembrolizumab 50 42 40 37 28 13 6 1 0

aThe hazard ratio and 95% Cl for mRNA-4157 (V940) plus pembrolizumab versus pembrolizumab is estimated using a Cox proportional hazards model with treatment group as a covariate, stratified by disease stage (stages llIB or liC orllID vs stage IV) used for
randomization. The P value is based on a 1-sided log-rank test stratified by disease stage (stages lIB or lIC or lID vs stage IV) used for randomization.
1. Khattak A, et al. Presented at the American Association for Cancer Research® (AACR) Annual Meeting; April 14-19, 2023; Orlando, FL, USA. Oral presentation CT001.
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PART 2 of Targeted 10: The Surfaceome
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Limitations of the (unmodified) T Cell
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Chimeric Antigen Receptor T-cell therapy (CAR T)
CART cell (4

CAR T cell expansion

B Chimeric Antigen Receptor
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CAR-T Side Effects
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Modified Antibodies As Targeted Immunotherapy—The BiTe
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Conclusions

Immunotherapy, beyond checkpoint inhibitors, appears promising widely for solid tumors.

*The immunopeptidome is the set of peptides present by tumor cells. These can be actioned by T
cells, including:
* TCR and related products (Tebentafusp already approved)
* T-cell vaccines (Such as PANDA-Vac). Vaccines are polyfunctional.

*The surfaceome is the set antigens on the surface of the cancer cell. These can be actioned by
antibodies and anti-body constructs including:
* CAR-T
* CAR-M
*BITE
*TILs are likely to be FDA approved for melanoma than lung cancer soon. They do not require
genomics/bioinformatic predictions, but do require surgery, flu/cy, and HD IL-2. They are

polyfunctional.
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Home Research

Personalized Immunotherapy
Research Lab

The Personalized Immunotherapy Research Lab (PIRL) is a multi-investigator research group at the University of North

Carolina’s School of Medicine, whose members bring together expertise in immunology, genomics, oncology, and machine

learning. We work on developing cancer immunotherapies that use a patient’s immune system to attack specific mutations from

their cancer.

The goal of our research is to use experimental insights and novel computational tools to start new investigator-initiated early

phase clinical trials at UNC, the first of which is PANDA-VAC. We are also committed to open science through building open

source research software, making experimental data unconditionally available, and disseminating results quickly through blog

posts and preprints.

Principal Investigators

Dr. Benjamin Vincent, MD Dr. Alex Rubinsteyn, PhD Dr. Jared Weiss, MD NORTH CAROL:NA

Bio | Scholar Bio | Scholar | GitHub | ORCID | Twitter Bio | Scholar

Oncology Association
https://pirl.unc.edu/rese
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