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Executive Summary

Stand Up To Cancer (SU2C) hosted an Innovation Summit discussing cancer detection and vaccines on November
4, 2024, at the New York Genome Center in Manhattan. Scientists, physicians, and clinicians from academia and
industry attended the event with a goal to gather information to shape future funding efforts in these domains.

The meeting provided status reports from two emerging technologies, liquid biopsy for cancer screening, and
cancer vaccines. A potential path moving forward is to combine the two modalities, with liquid biopsies
detecting and analyzing tumors or early recurrence, providing vaccines with the best opportunity to improve
survival.

Participants were asked to consider the following questions:
1. What detection platforms are available, and do the platforms need to be tumor-informed?
2. How can we intercept cancer earlier to make a substantial difference in survival and relapse free
survival?
3. For patients in remission, how can we detect minimal tumor burden and explore vaccine treatment
options?

The morning session featured speakers focused on detection platforms, primarily relying on ctDNA, but also
methylation, exosomes, saliva, RNA, and whole genome sequencing of tumor and normal DNA. Discussion was
focused on improving sensitivity and specificity, the potential for combinations of tests, and logistical difficulties,
such as identifying early-stage patients and those post-treatment with minimal residual disease.

The afternoon session provided an overview of cancer vaccine products now in clinical trials. Themes included
choice of target and the timing of vaccine intervention, taking into account both tumor biology and the potential
to provid the greatest benefit to patients.

Three breakout groups tackled specific topics, with the goal of generating suggestions to shape future RFAs:
1. Antigen classes
2. Vaccine platform and adjuvants
3. Early detection

The meeting concluded with breakout group summaries, followed by remarks from SU2C CEO and President
Julian Adams, PhD.

Questions about this meeting can be sent to science@su2c.org.
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Introduction

Julian Adams, PhD, SU2C

In a brief introduction to the Innovation Summit, SU2C’s Dr. Julian Adams explained the focus on early-stage
detection and interception as speed matters. Stage 1 or stage 2 cancers can have up to a 90 percent likelihood
of long-term survivorship or cure, whereas 5-year survival for stage 4 cancers is around 10 percent. Despite this
clear benefit, only 9 percent of the National Cancer Institute’s budget is focused on early detection. Through the
noninvasive analysis of bodily fluids, liquid biopsy techniques offer the potential to shift the balance toward
early detection.

Liquid biopsies might also detect minimal residual disease in the post-surgical setting, making it possible to
accurately stratify risk - prioritizing those with residual disease for treatment, while sparing other patients toxic
and expensive therapies. These systems could also improve monitoring for recurrence and enable patients to
make data-informed decisions about treatment. One of the main challenges is developing systems with greater
specificity and sensitivity, as became clear in subsequent talks.

Session 1: Detection Platforms

Exosomes in early disease detection

Paul Billings, MD, PhD, Biological Dynamics

Dr. Paul Billings began his talk with a photo of his uncle, Hans Popper, the mid-century pathologist who defined
the pathology of hepatitis and hepatic cancer, to illustrate the shortcomings of traditional diagnostics and
treatment. Historically, cancer diagnosis has been initiated in response to symptoms, dependent upon the
expertise of highly trained pathologists for diagnosis, and often characterized by errors and inefficiencies.
Research advances slowly in this disorder. The future of precision medicine will rely on techniques like liquid
biopsy and whole genome sequencing to transform this condition, tipping the scale toward prevention, early
detection, and tailored therapies.

Liquid biopsy platforms frequently detect circulating tumor DNA (ctDNA) or cell-free DNA (cfDNA). Dr. Billings
proposed exosomes as a supplementary technique. Exosomes are 30-150nm extracellular vesicles typically
associated with cellular communication. Unlike cfDNA, exosomes are released by active cells, abundant during
all phases of the cell cycle, and can contain protein and RNA biomarkers.

Dr. Billings described techniques developed to isolate exosomes for stage 1 and stage 2 cancer diagnosis and
summarized studies using panels of protein biomarkers to detect pancreatic, ovarian and lung cancer, along with
a multi-cancer early detection panel. He also recapped a case study in which the test detected a precancerous
pancreatic lesion that was surgically removed, making the argument that exosomes will play a role in the future
of “early enough” precision medicine.

Clinical impact of an ultra-sensitive Minimal Residual Disease (MRD) assay for early recurrence detection
Christelle Johnson, PhD, Personalis

Following a brief introduction to Personalis, a California-based genomics diagnostics company, Johnson
described the company’s NeXT Personal liquid biopsy platform. The technology relies on whole genome
sequencing of both tumor and normal DNA to create a personalized panel of 1,800 targets that generate a
sensitive signature of minimal residual disease. In a recent publication, the technology achieved a readout at 1-3
ppm, which included qualitative and quantitative information. Dr. Johnson summarized data indicating that
many recurrences can be detected in an “ultrasensitive” range falling below 100 ppm. She then reviewed clinical
evidence in 170 patients with non-small cell lung cancer followed across five years through the TracerX
observational study. The technology detected 81 percent of cases at baseline; at stage 1, where most assays
have detection rates of roughly 14 percent, this platform achieved 52 percent and predicted 5-year overall
survival.
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The second phase of the study expanded to 400 patients, with diagnoses including adenocarcinoma and
nonadenocarcinoma, during the period immediately following surgery. The technology detected 61 percent of
relapsing patients during this window. Of the positive signals, 42 percent were in the “ultrasensitive” zone of
less than 80 ppm; the data were prognostic of recurrence-free survival (RFS) and overall survival (OS). Johnson
stressed that pre-op baseline analyses can also help stratify risk for recurrence.

Saliva as a self-collected liquid biopsy sample type for breast and other cancers using RNA biomarkers

Gitte Pedersen, Genomic Expression

Genomic Expression analyzes all RNAs in a quantitative fashion that increases sensitivity and reduces false
positives by comparing with true normal. In tumor tissue, the company has shown that the method can match
all patients to FDA approved drugs with a diagnostic yield of 100%. That is much higher than the current DNA
panels average of 40%. That number drops to 25% or lower in low mutation frequency tumors such as breast
and ovarian.

It was this know how that was leveraged to rapidly pivot during the pandemic to COVID-19 testing in saliva in
collaboration with Yale/Saliva Direct leveraging their ability to stabilize RNA in a number of liquid biopsy
specimens including saliva.

Pedersen argued for the merits of RNA in liquid biopsy; this readout provides a window into what cells are
actually doing, rather than what they have the potential to do. Drawbacks are that RNA is unstable and difficult
to analyze, because RNA isolated from samples is very fragmented. Genomic Expression has overcome these
hurdles, she said.

The company pivoted to viral testing during the COVID-19 pandemic, requiring an inexpensive way to stabilize
saliva samples. The new technology is highly scalable and can process up to 1 million tests per day.

Genomic Expression is now focused on developing their technology for breast and ovarian cancer. Pedersen said
that RNA is better suited for these applications as both malignancies often have a lower DNA mutation
frequency. The company is beginning a clinical utility study in ovarian cancer.

Saliva samples, which can be self-collected at home, can reduce barriers to access, she said. The company
intends to move forward with a “Saliva Direct” project in conjunction with UCLA and the Black Women’s Health
Imperative but has not yet secured funding.

Extracting more from ctDNA

Michael Milburn, PhD, GeneCentric Therapeutics

Continuing the RNA theme, Dr. Milburn extolled the virtues of gene expression testing because of its capacity to
provide phenotypic analysis in blood.

GeneCentric Therapeutics has over a decade of R&D focused on gene expression tissue tests including a
commercial test for pancreatic cancer. Their current focus is on bringing the dimension of gene expression to
liquid biopsy through the development of its GenomicsNext liquid biopsy platform. Dr. Milburn referred to their
proprietary fragmentomics technology that has identified the key regions of ctDNA to target for higher
correlation of gene expression between blood and tissue. About 95 percent of the features in ctDNA are not
correlated well between tumor RNA and ctDNA fragmentomic features, said Dr. Milburn. Identifying the subset
that are correlated should point to a surrogate tumor gene expression classifier that can be used in the liquid
context.

GeneCentric’s GenomicsNext platform combines DNA variant determination in blood with gene expression

analysis which enables the measurement of individual gene expression and gene expression signatures in liquid
biopsy. The GenomicsNext assay will allow an important new dimension of ctDNA genomics research and testing
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which is missing today commercially. For instance, FGFR alterations in urothelial cancer can be detected by gene
tests in blood while a blood gene signature test could probe how activated the tumor is to the FGFR pathway
thereby better predicting its sensitivity to kinase inhibitors. The next step: Developing tests that provide both
categories of evidence — DNA variants and gene expression.

Genome-wide mutational integration for ultrasensitive ctDNA detection

Dan Landau, MD, PhD, Weill Cornell Medical College, New York Genome Center

Dr. Landau offered a quick history of the development of ctDNA assays, focusing on the promise for tumor
detection at extremely sensitive ranges down to 1 part per million. In pursuit of this goal, Dr. Landau’s group
turned to whole-genome sequencing in 2018, as the technology can also offer a quantitative measure of residual
disease. Two potential uses are to stratify patients following surgery to identify those with residual disease and
in the neoadjuvant setting to assess whether treatment is working.

Detecting mutants with whole genome sequencing (WGS) requires distinguishing actual tumor reads from
random somatic mutations or sequencing errors. As part of a large collaboration, their group used machine
learning techniques to develop a test to make this determination even in settings containing a low tumor
fraction—below 1 in 10,000. The test was able to detect colonic polyps even though they are not as invasive and
shed less ctDNA. The intention is to apply this method in contexts where matched tumor samples aren’t
available or to monitor disease status while patients are treated for immunotherapy-related side effects.

Currently, the lab is working on a method that Dr. Landau calls “molecular de-noising” to complement the
analytical de-noising offered by machine learning. This technique makes use of Ultima Genomics duplex
sequencing, where both strands of DNA are compared to ascertain whether an anomaly is a mutation or a
benign error.

Making early cancer detection the new standard of primary care

Bernard Peperstraete, MD, AcuamarkDx

AcuamarkDx’s novel assays unlock qPCR/dPCR to for the first time accurately detect broad panels of select
methylation markers in the earliest cancer stages. In combination with ML/AI, the assays recently achieved
market leading clinical results for detection early cancer. The novel technology uniquely marries high accuracy
and rich readout with high scalability, broad access and low COGS of qPCR + ML/AI.

The blood-based assay currently includes 40 methylation markers and is being tested in clinical samples
consisting of over 300 matched cases and controls from stage | to IV colorectal cancer (“CRC”). Of the more than
50 machine learning models under evaluation, the newest assays achieved CRC Stage | sensitivity 88- 100%, and
for St I-1V, the assays achieved 92% sensitivity at 97% specificity.

Besides potentially closing the gap for reliable stage | cancer detection from blood, the platform’s benefits also
include a widely commercially available instrumentation base, easy access, scalability and fast turnaround as
part of regular routine blood-testing.

“The technology not only brings reliable and accessible blood-based St | CRC detection to a new level, it is
transferable to other cancers, it can be easily scaled, is lab, hospital and clinician friendly and will have strong
margins. We don’t expect there will be a need to exclude individuals with risk factors” said Dr. Peperstraete.

PRECEDE: a platform for the early detection of pancreatic cancer

Diane Simeone, MD, Moores Cancer Center, UC San Diego Health

Dr. Simeone began by detailing how the rate of early-onset pancreatic cancer has increased, while overall
survival has stalled at 13 percent, and there remains a lack of information regarding risk factors and genetic
biomarkers. While survival for stage 1a pancreatic cancer is 83.7 percent, there has been a lack of understanding
who is at risk, and optimization of effective screening screening approaches. Those studies that have been
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conducted contained a short follow-up timeframe, imperfect imaging and genetic testing.

To mitigate this, PRECEDE, a consortium of 60 centers worldwide that share data, was created. The study aims
to conduct a large-scale, longitudinal study that enrolled 10,000 high-risk individuals and with a 10-year follow-
up, with the goal of increasing 5-year survival to 50 percent in that decade by using this platform to drive
improvements in early detection.. Since the first site opened in May 2020, 7,240 individuals have been enrolled,
47% of whom are mutation carriers. Cohort 1 includes people with a family history or mutations in known
disease genes; cohort 2 includes those with germline gene variants that confer elevated risk; cohort 3 is young
people with a family history, cohort 4 includes those with a first degree relative with pancreatic ductal
adenocarcinoma (PDAC), and cohort 5 includes family members and controls. Cohorts 6a and 6b include those
who have personal histories of PDAC or have progressed while under surveillance. A new cohort has bene
started for patients with pancreatic cystic tumors.

Projects already funded as a part of this consortium include utilizing blood samples to risk-stratify people with
pancreatic cysts. More ambitious goals include identifying risk modifiers, developing a polygenic risk score, and
early-detection biomarkers. Dr. Simeone hopes to also identify novel genetic markers in people who are
germline negative who have a family history of disease.

Discussion:

The discussion considered logistical and practical challenges of developing useful tests — or different
combinations of promising approaches, fine-tuned to the cancer type or stage. Speakers touched on the
difficulty of finding cohorts with early-stage pancreatic cancer, since it is often initially asymptomatic. Another
challenge for liquid biopsy technology is being able to detect precancerous polyps and lesions. Machine
language approaches require a lot of data, making institutional collaboration essential for data sharing.
Collaborating with other countries can also aid in sourcing data. Speakers also discussed the potential and
difficulty of tumor-agnostic assays. Finally, the conversation turned to raising capital, potentially through a
public-private partnership, a task that could be expedited by demonstrating the potential for long-term cost
savings.

Session 2: Vaccines

Randomized cancer vaccination trials

Lisa Butterfield, PhD, Merck & Co., Inc.

Dr. Lisa Butterfield provided context for the afternoon session on cancer vaccines, describing the history of the
technology as sequential waves of excitement and disappointment. The current excitement may be justified for
three reasons: the improved ability to identify immunogenic mutations and other types of non-mutated
antigens, higher-efficacy viral vectors, nanoparticles and RNAs that generate a stronger T cell response and
earlier stage clinical trials when heterogeneity and resistance are not yet entrenched. With several decades of
research that vaccines are safe and immunogenic, it is now feasible to test their use in earlier-stage disease.

In the past, the few randomized controlled trials (RCTs) conducted with vaccines have largely generated
nonsignificant results, but that may be changing. Dr. Butterfield recapped a few recent cancer vaccine and
individualized neoantigen therapy trials. In combination with checkpoint blockade, an mRNA-based personalized
vaccine for resected melanoma has improved RFS in patients followed for at least four years (KEYNOTE-942).
Another example, ATALANTE-1, targeted five shared nonmutated antigens in non-small-cell lung cancer.
Compared with standard-of-care chemotherapy, the vaccine was less toxic and potentially superior. The
takeaway is that RCTs will be essential for establishing the efficacy of personalized cancer vaccines.

Intercepting premalignant intraepithelial lesions caused by HPV

Connie Trimble, MD, Johns Hopkins University
Dr. Trimble began by delivering a primer on human papillomaviruses (HPV), which can lead to invasive cancers in
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the cervix, vagina, vulva, anus, and oropharynx, most frequently, HPV16. Viral oncoproteins E6 and E7 are
required but not sufficient for malignant transformation for both cancers and the premalignant, intraepithelial
cancer precursor, in the cervix termed Cervical Intraepithelial Neoplasia 2/3 (CIN 2/3). The transition from CIN3
to cancer, if it does occur, takes 10-15 years. In a prospective protocol in which CIN2/3 were observed closely for
15 weeks prior to a standard-of-care therapeutic resection, 20% of the HPV16+ lesions underwent histologic
regression. The likelihood of regression correlated with the density of intraepithelial CD8+ lymphocytes.
Conversely, in many of the persistent lesions, lymphocytes were restricted to the stroma subjacent to the
lesions. Downregulated expression of adhesion molecules on tumor neovasculature is a common mechanism of
immune evasion; that was also the case for CIN2/3 lesions. Cervical lymphocytes expressed the a4f7 homing
integrin. Expression of MAdCAM, the cognate ligand on CIN2/3 neovasculature correlated directly with the
distribution of CD8+ T-cells; MAdJCAM was downregulated in tissues in which CD8+ T cells were unable to access
the epithelial compartment. This finding suggested that activation of the endothelia of lesion neovasculature
should be included in trials testing immune therapies.

In a heterologous DNA-prime, recombinant vaccinia boost dose escalation vaccination regimen targeting HPV 16
and HPV18 E6 and E7 with and without application of imiquimod, a commercially available topical TLR 7/8
agonist, to the cervix, a 64% rate of histologic regression of HPV16+ CIN2/3 lesions was observed in the highest
dose group, all of whom also lost detectable HPV16. This trial demonstrated that peripheral therapeutic
vaccination could elicit an HPV-specific immune response in a host who had had chronic exposure to the vaccine
antigens, and that peripheral vaccination was followed by striking changes, including development of lymphoid
aggregates, in the CIN immune microenvironment. Work to determine the magnitude, quality, and breadth of
HPV16-specific CD8 and CD4 T-cells, using single-chain trimers to identify T cell receptors (TCRs) and their
cognate epitopes is ongoing, with the goals of deriving a library of HPV-specific TCRs spanning HLA alleles to use
as an off-the-shelf reagent for tailored T cell therapies, and also to determine shared epitopes across HLA
phenotypes, which would have implications for vaccine design.

Individualized neoantigen vaccines as adjuvant therapy

Mark DeMario, MD, MPH, BioNTech

Dr. DeMario argued that mutated neoantigens are optimal vaccine targets because they are recognized as
foreign and induce stronger T-cell responses than shared antigens likely due to lack of central tolerance. He
described BioNTech’s efforts to advance these vaccines, including a collaboration with Genentech to develop
autogene cevumeran, which includes mRNA encoding up to 20 patient-specific tumor neoantigens plus an
innate immune system stimulant. RNA lipoplex delivery targets dendritic cells, where innate and adaptive
immune responses result in neoantigen-specific, potent and durable CD8+ cells. The treatment is currently in a
phase 2 trial in the PDAC adjuvant setting. Other adjuvant studies of autogene cevumeran explore its use in
colorectal cancer (CRC) and urothelial cancer.

In early proof-of-concept work exploring immunogenicity in TNBC, robust and highly durable T cell responses
were induced. A phase 1 PDAC adjuvant trial combined the vaccine with checkpoint inhibitor and standard-of-
care chemotherapy. The study is still active, but half of the patients had a T-cell response to at least one vaccine
neoantigen, some with durability over 80 weeks after surgery. Following these encouraging results, the
randomized phase 2 adjuvant trials in PDAC, MSS CRC, and muscle-invasive urothelial cancer were initiated.

GRANITE: A neoantigen-directed individualized cancer vaccine

Karin Jooss, PhD, Gritstone bio

Gritstone Bio is developing a personalized neoantigen-specific cancer vaccine that uses a neural network to
select 20 patient-specific neoantigens that are encoded by a chimpanzee adenoviral vector for the prime
vaccination and a self-amplifying mRNA for boost vaccinations. The vaccinations are accompanied by
subcutaneous injections of an anti-CTLA4 antibody to enhance priming of naive T-cells as well as systemic anti-
PD-L1 administrations to keep the tumor-specific T-cells active in the tumor microenvironment. The design is
intended to overcome the lack of immune reactivity against the tumor in cold, solid tumors, in this case colon
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cancer. In an ongoing phase 2 trial in metastatic microsatellite-stable colorectal cancer, patients are being
treated with the vaccine and immune modulator regimen in addition to standard-of-care chemotherapy. All
patients generated functional neoantigen-specific T cells post vaccination. A recent data cut showed an early
separation of the progression-free (PFS) survival curves. Clinical efficacy was highest in those patients with low
disease burden and low ctDNA at entry. Ex vivo enzyme-linked immunospot (ELISPOT) is used to detect
neoantigen-specific T cells in the blood, finding a correlation between the extent of T-cell titers and improved
PFS.

Personalized DNA therapeutic cancer vaccination for advanced cancer

Niranjan Sardesai, PhD, Geneos Therapeutics

Dr. Sardesai argued in favor of DNA-based platforms as allowing the greatest vaccine personalization—up to 40
neoantigen targets, potentially expandable to 80 or even 120. The more neoantigens included, he stated, the
better the clinical response. High vaccine encoded neoantigen count leads to better efficacy regardless of tumor
burden, because of increased reactivity or “more shots on goal,” to use his phrase. He recounted the stories of
two patients with poor prognoses treated with vaccine therapy who have been disease-free for four and six
years.

The product being developed at Geneos Therapeutics is a DNA plasmid with a transgene insert, combined with a
second that encodes for IL-12 cytokine adjuvant. A single-arm, open label study in advanced hepatocellular
cancer patients with failed tyrosine kinase inhibitor therapy met safety and efficacy standpoints, with an
objective response rate (ORR) twice that of PD-1 immunotherapy alone. The vaccine induced clonal expansion of
the T-cell repertoire for all patients and single-cell analysis reveals that 85 percent of the new clonally expanded
cells are CD8+ T effector memory cells. Durability data is still being collected.

Nous-209 vaccine: from cancer treatment to interception in Lynch Syndrome patients

Morena D’Alise, PhD, Nouscom

The platform being developed by Nouscom uses two replication-incompetent viral vectors: Gorilla adenovirus
and Modified Vaccinia Ankara. Dr. D’Alise stated that a single vector can include more than 60 neoantigens. Lead
candidate NOUS-209 is an off-the-shelf cancer vaccine for microsatellite-instability (MSI) high tumors, encoding
209 shared FSP neoantigens selected by a proprietary algorithm using data from the cancer genome atlas
(TCGA).

. In a phase 1 trial NOUS-209 administered in combination with the anti-PD-1 checkpoint inhibitor
pembrolizumab to metastatic MSI patients, the vaccine proved to be highly immunogenic, with a T-cell response
in 90 percent of patients, and a memory response in 75 percent at 6 months. Two patients who did not mount
an immune response are progressing.

In a phase 1b interception trial for Lynch syndrome carriers, NOUS-209 is administered as monotherapy in a
prime boost regimen. Co-primary endpoints of the trial are safety and immunogenicity So far, 100 % of patients
mounted a T cell response detected by ex-vivo Elispot, immune response were durable and recognizing multiple
FSPs. The vaccine induced CD8+ and CD4+ T cell responses.

Data support the use of NOUS-209 as a compelling approach for treatment and interception of MSI tumors.

Targeting cancer vaccination to the lymph nodes to promote anti-tumor immunity

Peter DeMuth, PhD, Elicio Therapeutics

Dr. DeMuth began by stating that cancer vaccines should be targeted to the lymph nodes since that is where T-
cells and antigen-presenting cells interact. Large molecules concentrate in the lymph nodes, so Elicio uses a
bioconjugation technology to connect vaccines via polymeric linker to an albumin binding lipid that can bring the
payload to the correct site, potentially yielding a strong T-cell response.
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Dr. DeMuth described Ell-002, a KRAS-directed vaccine including mKRAS peptide and a TLR-9 agonist as an
adjuvant, both modified with albumin-binding lipids to promote delivery to lymph nodes. The vaccine was tested
in 25 people with PDAC and CRC who have completed therapy but have a high probability of relapse as judged
by serum biomarkers and ctDNA. In a phase 1a study, the vaccine generated a mutant KRAS-specific T-cell
response in 84 percent of patients, and response was correlated with RFS. A second phase 1 study with a higher
dose of antigen drove a higher median T-cell response, each with at least one response to a neoantigen.

Currently, the vaccine is in a phase 2 randomized study of PDAC patients with no evidence of disease following
treatment.

We need to talk.... about cancer vaccines

Stephen Schoenberger, PhD, La Jolla Institute for Immunology

Neoantigen-specific immunotherapy seems deceptively simple—it requires identifying those neoantigens that
occur naturally on the tumor and then activate relevant T cells through vaccination.

Currently, neoantigens are identified by sequencing, then by prioritizing candidates based on predicted MHC
binding. A more effective way might be to prioritize mutations already targeted by extant CD4+ and CD8+ cells,
Schoenberger suggested. His lab’s platform, using whole-exome sequencing and tumor transcriptional analysis,
has identified and validated clinically actionable antigens in many types of cancer, even those with low
mutational burden.

Discussion:

In the discussion that followed the presentations, speakers described the relative merits of targeting single
versus multiple neoantigens. In terms of what stage and which patient population to focus on, several argued in
favor of intervening with vaccines at the adjuvant stage, when a potentially healthy immune response, less
clonality, and fewer tumor defense mechanisms still exist. On the other hand, practical considerations, such as
patient recruitment and funding, tipped their work toward advanced cancers, because the late-stage setting can
demonstrate the greatest advantages of resulting products. Another question investigated the possibility of
preclinical models. Speakers responded that models might convey the mechanism and timing, but none are
available for clinical efficacy. Further, data optimization is needed for the topics in both sessions.

Discussion Groups
Three breakout groups formed to tackle three specific questions in order to inform future strategies for SU2C.

Antigen classes (mutated, shared, drivers, dark antigens, ERVs, etc.)
Host: Lisa Butterfield, PhD, Merck & Co., Inc.
This group discussed a few topics related to antigens:

1. Vaccine Development

a. Should we still test for non-mutated shared antigens?

i. The group thought we should, especially if there was a low number of mutated
neoantigens in the patient.

b. Should we vaccinate solely with the discovered neoantigens or should non-mutated antigens be
added?

i. The group discussed the possibility that the non-mutated antigens could lead to
autoimmunity. However, there is data from prostate cancer showing no toxicity with
non-mutated antigens along with observed T cell responses.

c. For neoantigens, everyone has their own methods, but no way to measure their accuracy, and
even if researchers use the same algorithm, the results are still dependent on the human T cell
repertoire.

d. We are getting better at predicting immunogenicity but not the clinical efficacy of the
neoantigens and vaccines.
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e. Would antigens from one tumor type be translatable to others? This seems to vary with the

antigen.
2. Data

a. Thereis a need to share data and learned knowledge not only the clinical results from studies.
Also, what data should be prioritized within the field? This is a challenge, given the proprietary
nature of many prediction algorthms.

b. It would be beneneficial to have a set of minimal information on T cell immunogenicity
processes to be shared among researchers in publications to be better able to compare across
trial datasets.

3. Roadblocks

a. Are the roadblocks in data sharing or the costs? Perhaps both, as the larger pharma-based
clinical trials are necessarily proprietary and much more expensive than academic trials where
regulations and GMP constraints are not as stringent,

4. Summary: There is an overarching need for more biology, deeper data sharing, for data sets at the right
scale and to move towards a correlation of measures of antitumor T cell efficacy versus immunogenicity.

Vaccine platform and adjuvants (cells, RNA, peptides)
Host: Julian Adams, PhD, Stand Up To Cancer
This group discussed several topics regarding therapeutic cancer vaccines.
1. Feasibility
a. Are personalized vaccines scalable for treatment? Personalized could possibly work for 5-10 top
cancers, not across all cancers. Vaccines are less complicated than CAR T therapy which is not
scalable. There will be shared antigens, so a completely personalized vaccine will not necessarily
be needed.
b. Is waiting 6-10 weeks for a personalized vaccine to be produced feasible? All points in the
process need to be optimized to deliver the vaccine to the patient as quickly as possible.
c.  Will cost be exorbitant? Off-the-shelf would be more cost effective.

2. Adjuvants: The group discussed whether a stronger adjuvant will elicit a stronger T cell response and
suggested adding another receptor. More molecular descriptors are needed to characterize what
adjuvants are needed. The biology needs to be understood. The vaccine platform needs to be
considered along with combining protein and dendritic vaccines as well as boosters. HLA binding is not
believed to be important, T cell responses are important, and cross presentome interactions need to be
considered.

3. Targeting: If it’s possible to know what the truncal mutation is, the targeting it can be important.
Targeting drug resistant clones needs to be considered.

4. Antigen spread is critical for T cell responses and should be monitored in therapeutic cancer vaccine
development. The dosing schedule is currently arbitrary but tracking of T cell response is needed to
determine importance of dosing, and accurate immune correlates are needed. Concentration trumps
affinity. Part of the information needed to the speed cancer grows and evolves.

5. Epigenetics: Oncogenes are hypomethylated, and tumor suppressor genes are hypermethylated.
Methylation changes before and after vaccine need to be tracked to determine if it can be a useful
detection measure.

Early detection (ctDNA, microvesicles, circulating tumor cells, soluble mediators)

Host: William Nelson, DSc, MD, PhD, Johns Hopkins School of Medicine

Dr. Nelson began by inquiring which are the best biospecimens. Which cohorts could be most usefully
engaged—what about high-risk groups such as people with elevated alanine aminotransferase (ALT) and non-
alcoholic fatty liver/steatohepatitis at risk for liver cancer developmen? Efforts in this space could be powerful,
since current screening practices offer large opportunities for improvement. About 30 percent of breast cancers
are detected outside mammography, and many people in rural areas cannot access colonoscopy.
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Much of the subsequent discussion revolved around cohorts and risk stratification, how to identify and engage
the most suitable populations to optimize these new technologies and deciding when to use the tests for
maximum impact.

Dr. Simeone floated the idea of using exposure to environmental risks—evidence of microplastics in blood, for
instance, or changes in the microbiome—as a proxy for increased risk. Others proposed lifestyle factors, diet, or
social determinants of health as ways to identify a subpopulation that would especially benefit from screening
and create the most value. Tapping into large patient pools at the Veterans Administration, from the former
clients of 23andme, or at major cancer centers were also proposed.

Group members discussed how profit motives and competitive forces will interact and proposed focusing on
ways to prove value and unlock more funding for these emerging technologies. Nontraditional funders such as
large employers, life insurance companies, and public-private partnerships were considered.

Concluding Remarks

From the session focused on antigen classes, Dr. Butterfield conveyed general agreement that nonmutated
shared antigens are valid targets. The technology has progressed to the point where questions can now be asked
of dozens or hundreds of patients, making it possible to pose deeper questions about how and why a particular
treatment led to a T cell response and regression. The demand for biological data is paramount, and the group
discussed ways to share data and specimens.

Dr. Adams, reporting from the cancer therapeutic vaccines group, briefly mentioned the superior cost and
convenience of off-the-shelf rather than personalized vaccines, noting the complicated supply chain currently
required by CAR T treatment. The biology of adjuvants is still poorly understood. Better molecular descriptions
of their effects are needed, as well as a better understanding of the epigenetics of antigen presentation. Vaccine
development is still empirical, Adams pointed out—we don’t have the tools to set dose and schedule that we
have in medicinal chemistry, and the field needs better biomarkers. “The T cells need to be talking to us,” he
said.

Dr. Adams concluded the day by revisiting the inspiration for the summit: Foundations like Stand Up to Cancer
are best positioned to bring people together and catalyze new kinds of thinking to cure cancer for all patients.
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