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Cancer Vaccines: Why Now?

cCancer vaccines are
not a new i1dea

Why Now?

- Activity of
Immunotherapy in Early
Breast and Other
Cancers

- Technical Advances iIn
Vaccines (e.g.mRNA)




Human papillomavirus vaccine effectiveness by age at vaccination: A systematic review

Mallory K. Ellingson, Hassan Sheikha, Kate Nyhan, Carlos R. Ofiveira & Linda M. Niccola
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Figure 2. Effectiveness of HPV vaccination against vaccine-type HPV infection by age at vaccination.
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« Earlier HPV
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Categorization of Antigen Targets
Tumor-Specific Antigens vs Tumor-Associated Antigens

Table 1 TSAs and TAAs classified into four groups with examples

From: Cancer vaccines: the next immunotherapy frontier

TSA TAA

Viral Mutated self Development specific Tissue specific

LMP1, LMP2 EGFRvIII WT1 HER2/Meu

HPV EG/ET KRASE1ZC MAGE-AZ MUCT
BRAFYSICE NY-ESO-1 gp100

BRAFY®9%F y_raf murine sarcoma viral oncogene homolog B1 V60OE mutation; MUCL, mucin L.

Back to article page »
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Saxena, M., van der Burg, S.H., Melief, CJ.M. et al. Therapeutic cancer vaccines. Nat Rev

Cancer 21, 360-378 (2021). https://doi.org/10.1038/s41568-021-00346-0
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@ JAMA Network” Nora Disis et al

From: Safety and Outcomes of a Plasmid DNA Vaccine Encoding the ERBB2 Intracellular Domain in Patients
With Advanced-Stage ERBB2-Positive Breast Cancer: A Phase 1 Nonrandomized Clinical Trial

JAMA Oncol. 2023;9(1):71-78. doi:10.1001/jamaoncol.2022.5143

Table 1. Baseline Patient Characteristics

No. (%)
Characteristic 10 g 100 pg 500 pg
No. 22 22 22
Age, median (range), y 50 (38-68) 51(34-72) 53 (42-77)
Stage and status
Il 15 (68) 15 (68) 12 (55)
v
NED 3(14) 4(18) 7(32)
SBO 4(18) 3(14) 3(14)
ER/PR status
ER" and/or PR* 14 (64) 15(68) 8 (36)
ER™/PR™ 8 (36) 7(32) 14 (64)
Trastuzumab therapy
Prior
No 4(18) 2(9) 209
Yes 18(32) 20(91) 20 (91)
Concurrent
No 14 (64) 12 (55) 9 (41)
Yes 8(36) 10(45) 13 (59)

Table Title:

Abbreviations: ER, estrogen receptor; NED, no evidence of disease;
PR, progesterone receptor; SBO, stable bone-only disease.

Baseline Patient CharacteristicsAbbreviations: ER, estrogen receptor; NED, no evidence of disease; PR, progesterone receptor;
SBO, stable bone-only disease.



@ JAMA Network-

From: Safety and Outcomes of a Plasmid DNA Vaccine Encoding the ERBB2 Intracellular Domain in Patients
With Advanced-Stage ERBB2-Positive Breast Cancer: A Phase 1 Nonrandomized Clinical Trial

JAMA Oncol. 2023;9(1):71-78. doi:10.1001/jamaoncol.2022.5143

500

4004 | LJAm1 [[JArm2 DArmE»‘

300+
200+ ] ]
100+

O

-100+

-200- —

Change in ICD IFN-y spots/106 PBMCs

-300+ —

-400- —

_SUD T T T T T
12 16 24 36 60

Weeks after enrollment

Association of Magnitude and Duration of Vaccine-Associated ERBB2 ICD T-Cell Immunity With DoseChange in magnitude of
ERBB2 intracellular domain (ICD) interferon (IFN)-y responses (y-axis) from baseline over time from enrollment (x-axis) for arms 1,
2, and 3 (10, 100, and 500 ug, respectively). Box plots represent the mean and IQR (25th and 75th percentiles). The number of

analysis due to
a“ CANCER VACCINE INSTITUTE

UW Medicine

Figure Legend:




@ JAMA Network-

From: Safety and Outcomes of a Plasmid DNA Vaccine Encoding the ERBB2 Intracellular Domain in Patients
With Advanced-Stage ERBB2-Positive Breast Cancer: A Phase 1 Nonrandomized Clinical Trial

JAMA Oncol. 2023;9(1):71-78. doi:10.1001/jamaoncol.2022.5143

E Overall survival Progression-free survival
100+ | 100
Arm3 I_|II I ] ]
Arm 2
TN
737 T TR e — 751
Arm 1

50+

rall survival, %

Progression-free survival, %

°0 Arm3
« All 3 doses elicited an immune response -
- ~50% of patients have not had a relapse
0 ‘ T r T T T )
. . 0 25 50 75 100 125 150 175
« ~75-85% of patlentS alive 10 years after Months after enrollment
H H No. at risl
VaCC|nat|0n zr?n rIIS( 22 18 15 12 12 5 1
Arm 2 22 19 18 14 10 2 0
Arm 3 22 17 12 9 1 0 0

- Licensed by a commercial partner

« Basket trial for different types of HER2+ ©»bability of overall survival (A) and progression-free survival (B) by

cancers (uterine, gastric, lung, etc)

10, 100, and 500 pg, respectively). Tick marks indicate censored

Date of download: 3/6/2025 Copyright 2022 American Medical Association.

All Rights Reserved.



NIH STUDY ID: NCT05455658 | FRED HUTCH STUDY ID: RG1122380

STEMVAC in Patients With Early Stage Triple Negative Breast
Cancer

Complete Title: A Phase Il Trial of the Immunogenicity of a DNA Plasmid Based Vaccine
(STEMVAC) Encoding Th1 Selective Epitopes from Five Antigens Associated with Breast
Cancer Stem Cells (MDMZ2, YB1, SOX2, CDH3, CD105) in Patients with Triple Negative Breast
Cancer

Trial Phase: Il
Investigator: Nora Disis

This phase Il trial studies the effect of DNA plasmid based vaccine (STEMVAC) in treating patients with patients
with stage IB-lll triple negative breast cancer. STEMVAC may wake up the immune system in patients who have
had a diagnosis of triple negative breast cancer and have been treated. STEMVAC targets proteins that are
expressed on breast cancer cells and works by boosting the immune system to recognize and destroy the invader

cancer cell proteins that are causing the disease. The purpose of this trial is to test the immune system’s response
to STEMVALC.
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Table 1| Selected personalized neoantigen vaccines in clinical development

Vaccine Platform Number of Phase Leadindication
neocantigens
mRMNA-4157 Modified mRMNA Up to 34 Il Adjuvant melanoma
Autogene cevumeran Unmodified mRNA Upto 20 Il Metastatic melanoma, adjuvant colorectal cancer,
adjuvant pancreatic cancer

GRANITE Chimpanzee adenovirus prime, Upto 20 Il Untreated metastatic colorectal cancer
self-amplifying RNA boost

EVX-O1 Peptide Upto10 Il Metastatic melanoma

EVX-02 DNA Up to13 | Adjuvant melanoma

SWINMLC3 Modified mRNA 10-30 | Advanced solid tumours

GNOS-PVO2 DMNA Up to 40 | Metastatic liver cancer

VBI0O.NEO DMNA Up to 40 | Advanced solid tumours

NOUS-PEV Gorilla adenovirus prime, Up to 60 | Metastatic non-small-cell lung cancer and melanoma
modified vaccinia Ankara boost

TGA4050 Modified vaccinia Ankara Upto 30 | Adjuvant head and neck cancer and ovarian cancer

YE-NEO-0O1 Yeast Up to 24 | Adjuvant solid tumours

iNeo-Vac-PO1 Peptide 5-20 | Adjuvant pancreatic cancer and oesophageal

cancer

naturereviews drug discovery

Volume 22 | August 2023 | 607-609



Saxena, M., van der Burg, S.H., Melief, CJ.M. et al. Therapeutic cancer vaccines. Nat Rev

Cancer 21, 360-378 (2021). https://doi.org/10.1038/s41568-021-00346-0
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Vaccination with MUC-1-Targeting Tecemotide Improves Survival of Patients Receiving
Neo-Adjuvant Chemotherapy for Early Breast Cancer: Results from the Prospective
Randomized ABCSG 34 Trial by Christian F. Singer

« MUCI1 expressed in >90% BC and Tecemotide (Liposomal Peptide) vaccine induces cellular immmune
response to cancer cells expressing MUC1

400 HERZ2-negative early BC with neoadjuvant SOC chemotherapy or endocrine therapy
« Negative primary endpoint of difference in RCB 0/1 rates/pCR

« However, 7-year follow-up data
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The "Retired Protein” Hypothesis
Hypothesized by the late Vincent Tuohy, PhD
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Post- 1 2 3 Study

Phase 1 Clinical Trial

Funded by the Department of Defense

Partnering Pl Mechanism

Vincent K. Tuohy, PhD Award # W81XWH-17-1-0592
G. Thomas Budd, MD Award # W81XWH-17-1-0593
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Immunologic Assessment: ELISpot Assays
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Future Plans

Phase || Neoadjuvant setting

Determine HLA type for all
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and recurrence cases e Prevention Trial

Long-term immunity testing - High risk for TNBC: BRCA,
of all Phase | subjects ?Polygenic Risk Score?
Identify and validate - ?Randomized to vaccine vs
additional vaccine targets for not?

breast, ovarian, prostate, - ?With ctDNA (multi-cancer)

lung, and colon cancers early cancer detection test?
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MOVING SCIENCE FORWARD... FASTER

“We're finally at a point where we will see cancer vaccines approved .
for clinical use in the near future.”

- Dr. Nora Disis,
UW Medicine Cancer Vaccine Institute
. '

A BOLD
COLLABORATION
FOR BREAST CANGER VACCINES.
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