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Breakthrough Pathways in Malignant Glioma: A Disease of the Neural Ecosystem 
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EXECUTIVE SUMMARY 

This innovation summit brought researchers together to review the current state of glioma 
treatment and research, largely through the lens of gliomas as a disease of the neural ecosystem. 
As findings from research discussed throughout the summit highlighted, there is now ample 
evidence that pediatric and adult gliomas are biologically and physically integrated with, and 
reliant upon, neurons and other components of this ecosystem. 

Multiple speakers acknowledged the sparse progress that’s been made in treating and improving 
the outcomes of pediatric and adult patients with glioblastomas and other high-grade gliomas. 
Despite improvements in the understanding of glioma biology and the development of potential 
therapies that, in preclinical settings, suggested promise, long-term survival rates have remained 
poor and stagnant. 

A foundational conclusion that emerged from the summit was that making rapid and sustained 
progress will require combining mechanistic insights with better biomarkers and 
therapies/therapeutic approaches designed to counteract the numerous challenges presented by 
tumor heterogeneity, the tumor microenvironment, and treatment delivery barriers.  Another was 
the necessity of dismantling research silos and facilitating and funding more collaborative 
translational research. 

The meeting highlighted several converging biological themes, including that gliomas exploit 
neural development, neuronal activity, and circuit-level signaling, with evidence that neuron-
glioma synapses, myeloid reprogramming, and metabolic adaptation all contribute to growth and 
resistance. For IDH-mutant gliomas, there is movement toward targeting stage-specific 
vulnerabilities, with IDH inhibition most effective in earlier stage, epigenetically driven disease, 
and recurrent disease fueled by other emerging genetic drivers, including PRMT5 mutations and 
MTAP-deletion.  

Therapeutically speaking, there is notable momentum, including the FDA approvals of vorasidenib 
(Voranigo) for select patients with IDH-mutated gliomas and dordaviprone (Modeyso), the first-
ever approved treatment for diffuse midline glioma (DMG). Several small studies have reported 
extremely promising results in children and adults, including studies using CAR T-cell therapy and 
therapeutic vaccines, and treatment delivery innovations were also front and center, such as 
those using focused ultrasound and sonodynamic therapy. 

Another cross-cutting conclusion was that methods for measuring disease and treatment 
response must improve. Suggestions included serial tissue and fluid sampling, liquid biopsies 
using CSF, AI-enabled imaging, and standardized correlative studies to distinguish progression 
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from treatment effect and to guide adaptive treatment decisions. Other challenges include 
inconsistent trial design, aligning trials with regulatory requirements, and insufficient data 
infrastructure. 

 
WELCOME AND INTRODUCTIONS  
William G. Nelson, MD, PhD, DSc, Johns Hopkins University 

The innovation summit convened leading researchers to generate innovative and high-impact 
ideas to improve outcomes for children, young adults, and adults with malignant glioma. That goal 
can be best accomplished by integrating disparate fields of research into a unified framework that 
addresses the core biological challenges of glioma and fostering a collaborative, paradigm-
shifting approach to discovery.  

Dr. Nelson welcomed participants, acknowledged the important partnership between the 
American Association of Cancer Research (AACR) and Stand Up to Cancer (SU2C), and 
emphasized the importance of the discussions that would take place for identifying action items 
to move the field forward to new and impactful standards of care and research and funding 
priorities.  

  
SESSION 1: STATE OF THE FIELDS: CAYA AND ADULT MALIGNANT GLIOMA  

The neuroscience of brain cancers 
Michelle Monje Deisseroth, MD, PhD, Stanford University  

Dr. Monje provided an overview of the neuroscience of brain cancers, emphasizing that cancers of 
the nervous system, especially high-grade gliomas, arise from and molecularly resemble 
oligodendrocyte precursor cells (OPCs). These tumors occur in specific parts of the nervous 
system at specific ages, reflecting diseases of dysregulated neural development and plasticity. 
This pattern is especially evident in childhood gliomas, which emerge during postnatal 
development at times and locations when myelin is developing. Diffuse intrinsic pontine gliomas 
(DIPG) arise in the ventral brainstem between ages 6 and 8 during a discrete wave of postnatal 
myelination, while adolescent and young adult hemispheric high-grade gliomas arise during 
neocortical myelination in the frontal and temporal lobes.  

Many gliomas of both childhood and adulthood originate from OPCs or neural stem cells 
committed to the oligodendroglial differentiation pathway. Dr. Monje’s team has shown that 
myelin is plastic and adaptable to experience, tuning neural circuit function to support attention, 
memory, and multitasking. Because OPC behavior is shaped by neuronal activity, gliomas may 
hijack these developmental interactions. 

Using in vivo optogenetics, her group demonstrated that brain activity influences brain cancer 
growth. Neuronal activity increases glioma proliferation and promotes the growth of many, 
possibly all, forms of glioma, including adult glioblastoma (GBM), pediatric high-grade gliomas, 
diffuse midline gliomas such as DIPG, and even low-grade tumors.  
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Glioma growth is driven by activity-regulated secretion of paracrine factors such as brain-derived 
neurotrophic factor (BDNF) and neuroligin-3, and by functional neuron–glioma synapses. Glioma 
cells form bona fide synaptic connections with neurons, producing excitatory postsynaptic 
currents that depend on neuronal action potentials, are blocked by tetrodotoxin, and exhibit 
classical synaptic features such as paired-pulse facilitation and mini EPSCs. These malignant 
synapses are mediated by calcium-permeable AMPA receptors and blocking them has a stark 
growth-inhibitory effect.  

Gliomas also hijack synaptic plasticity. In the presence of BDNF, glioma currents become much 
larger through TrkB-dependent signaling; CRISPR deletion of TrkB eliminates this effect. BDNF–
TrkB signaling via CaMKII increases AMPA receptor trafficking to the postsynaptic membrane, 
increasing current amplitude and promoting proliferation.  

Dr. Monje highlighted other neuron types, including GABAergic neurons. GABA receptor expression 
is enriched in pediatric diffuse midline gliomas, with clear neuron-to-glioma GABAergic synapses. 
Optogenetic stimulation of GABAergic interneurons increases tumor growth. Clinically, this raises 
concern because GABA-A receptor modulators such as lorazepam (Ativan) strongly augment 
these currents and, in preclinical models, accelerate glioma growth and shorten survival.  

She also described cholinergic influences from brainstem nuclei (LDT and PPN), mediated through 
the muscarinic receptors M1 and M3. CRISPR deletion or pharmacologic blockade of these 
receptors abrogates tumor-promoting effects. Diffuse midline gliomas express both M1 and M3, 
while adult GBM relies primarily on M3 signaling.  

Dr. Monje suggested a final common pathway: neuron–glioma interactions converge on electrical 
depolarization of the cancer cell membrane. Depolarization alone drives proliferation in a 
magnitude-dependent manner, highlighting gliomas as electrically active tissues that can 
integrate into neural circuits. These interactions are bidirectional, promoting tumor growth, 
invasion, seizures, and neural dysfunction. She concluded that targeting neuroscience 
mechanisms may synergize with other cancer therapies, including immunotherapies such as CAR 
T cells, potentially slowing tumor growth enough to improve durability of response. 

 
Initiation and progression of IDH-mutant gliomas 
Bradley E. Bernstein, MD, PhD, Dana-Farber Cancer Institute, Harvard Medical School  

Dr. Bernstein’s presentation focused on IDH-mutant gliomas, which arise in younger patients as 
lower-grade tumors, have a better initial prognosis, and often respond to IDH inhibitors. They 
remain incurable and inevitably progress to aggressive and fatal tumors closely resembling GBM. 
He presented a synthesis of research on the molecular mechanisms and evolution of IDH-mutant 
gliomas. 

IDH mutations in these tumors produce 2-hydroxyglutarate (2-HG), which inhibits demethylases 
and induces profound hypermethylation. This state provides an epigenetic fitness advantage to 
oligodendrocyte precursor cells (OPCs), which are thought to be the cell of origin. IDH inhibitors 
can temporarily improve progression-free survival in this stage.  
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Dr. Bernstein highlighted three epigenetic mechanisms that can drive early disease. First, 
oncogene activation through methylation-mediated disruption of CTCF insulators (notably 
activating PDGFRA without genetic alteration). Second, silencing of tumor suppressors like 
CDKN2A. Third, suppression of interferon gene expression. IDH-mutant tumors exhibit significant 
interferon suppression, which may involve promoter methylation, transposable element silencing, 
or altered cGAS signaling. IDH inhibition can restore tumor-intrinsic interferon signaling in early-
stage tumors. 

As tumors progress and proliferate more rapidly, passive demethylation erodes the 
hypermethylated state. Recurrent, high-grade tumors are no longer epigenetically driven. Instead, 
they acquire genetic alterations, particularly copy number alterations (CNAs). These include 
PDGFRA amplification and deletion of CDKN2A and interferon loci. Developmentally, tumors shift 
from OPC-like states in grade 2 to more aggressive, neural progenitor–like states in higher grades. 

Dr. Bernstein described MTAP loss, which occurs in approximately 30% of recurrent IDH-mutant 
gliomas, and is often co-deleted with CDKN2A and interferon loci. MTAP-deficient tumors may 
respond to PRMT5 inhibitors, and early trial data suggest potential activity in IDH-mutant gliomas.  

In his closing remarks, Dr. Bernstein advocated for a dedicated clinical trial targeting recurrent 
IDH-mutant glioma patients with MTAP deletion to explore the role of PRMT5 inhibitors. 

 
Malignant Gliomas of Children and Adults: Clinical and Research Perspectives 
Peter Dirks, MD, PhD, The Hospital of Sick Children, University of Toronto  

Dr. Dirks opened by noting that, from a pediatric perspective, clinicians caring for children, 
adolescents, and young adults with glioma view the disease trajectory in a unique context. 
Although important differences exist between pediatric and adult gliomas, there may be more 
similarities than previously appreciated. Brain tumors are highly diverse, yet gliomas cluster 
across pediatric malignant and adult types, suggesting shared biology. Understanding the onset 
and progression of childhood and adolescent gliomas, he argued, will inform adult GBM biology 
and therapy. 

Midline gliomas are unique, but many pediatric and adult gliomas are molecularly similar, differing 
mainly in location and cellular context. Activation of RAS/MAPK signaling is common, particularly 
in childhood tumors. Some pediatric tumors are more operable and may respond to targeted 
therapy prior to malignant transformation, and some never transform despite RAS/MAPK 
activation. Pediatric patients often experience longer survival than adults and may be more 
immunoresponsive.  

In adults, IDH-mutant gliomas progress more slowly but remain malignant, while IDH wild-type 
GBM carries a devastating prognosis and greater genetic and cellular heterogeneity. 

Distinct molecular subtypes align with developmental stages: infantile tumors with gene fusions 
responsive to chemotherapy; childhood RAS/MAPK driven tumors; midline oncohistone-driven 
tumors; and later IDH-mutant and classical GBM. Common themes include long latency. IDH 
wild-type GBM may have a 7- to 10-year preclinical period, with cooperation between RAS/MAPK 
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activation and CDKN2A or TP53 loss. Pediatric low-grade gliomas, including BRAF V600E-driven 
tumors, can transition to high-grade disease, particularly when CDKN2A is deleted. 

Modeling studies reveal long latency followed by abrupt growth, suggesting a critical inflection 
point and opportunities for cancer interception. Early detection strategies, including resection of 
BRAF-mutant tumors and surveillance in Li-Fraumeni syndrome, demonstrate benefit. 

Dr. Dirks emphasized that gliomas mimic developmental and injury-regenerative programs, with 
stem cell–like states central to growth. He concluded that pediatric and adult gliomas share 
fundamental mechanisms, including long latency, RAS/MAPK dependence, corrupted 
developmental programs, and stemness, highlighting early detection and intervention as key 
opportunities. 

 
Discussion  
The discussion centered around several topics, including technical considerations and clinical 
trial design for rare pediatric diseases like DIPG, the safety of high-dose localized radiotherapy, 
and translating neuro-oncology research into targeted therapies that preserve normal brain 
function, with emphasis on IDH inhibitor strategy, neuron–glioma interaction specificity, and early 
detection. 

Targeting Malignant Neurophysiology 
Gliomas exploit normal neuronal signaling, making it challenging to target this function. However, 
tumors often show narrower dependencies on neuronal signaling than healthy neurons (e.g., 
calcium-permeable AMPA, 5-HT2A), creating selective targeting opportunities. Existing 
neuropsychiatric drugs provide safety precedents, but caution is required for pathways essential 
to cognition, particularly BDNF/TrkB. 

IDH Inhibitors and Tumor Evolution 
IDH inhibitor use must be context-dependent, considering co-mutations (e.g., TP53) and tumor 
stage. Treating tumors no longer IDH-dependent may be ineffective or harmful. Stratified 
strategies and deep methylation profiling, potentially via CSF, can guide patient selection and 
combination therapies, including PRMT5 inhibition in MTAP-deleted tumors. 

 Neuron–Glioma Interaction Specificity 
Tumor-specific neurophysiology exists. GABAergic signaling promotes growth in diffuse midline 
glioma, raising caution about GABAergic drugs in that context. Serotonergic and cholinergic 
effects appear across tumor types, with receptor-level nuances. Overall, neuronal activity drives 
glioma growth, though emerging subtypes may differ biologically. 

Early Detection and Field Effects 
GBM likely arises from invisible precursors. Proposed strategies include CSF methylation assays, 
genetic risk assessment, AI and metabolic imaging, cell-free DNA diagnostics, and sampling 
distant brain tissue during surgery to study field effects, with parallels to early clonal 
hematopoiesis research. 
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SESSION 2: UNDERSTANDING OF GLIOMA INITIATION AND PROGRESSION 

Leveraging viral mimicry to potentiate immunotherapy for glioblastoma 
Ashish H. Shah, MD, University of Miami 

Dr. Shah studies retroviruses, specifically how they might be used to improve response of 
glioblastoma to immune checkpoint inhibitors. He and his colleagues are testing a strategy, viral 
mimicry, which aims to trick the immune system into reacting to what it thinks is a viral infection in 
a tumor. He asked: can we induce innate anti-viral signaling to potentiate immunotherapy and 
increase tumor cells’ intrinsic immunogenicity? Can viral mimicry increase the glioblastoma 
response rate to immunotherapies that have traditionally failed in GBM?  

Over millions of years, the human genome has accumulated virus fragments from human 
endogenous retroviruses (ERVs). The body mostly keeps the retroviral genes at bay, especially 
through the HUSH protein complex. Dr. Shah’s group wants to test the idea that increasing ERV 
expression, which induces interferon signaling, can make GBM more vulnerable. The approach 
has shown some success in models of other cancers, such as melanoma, renal cell carcinoma, 
and ovarian cancer. Dr. Shah argued that ERVs have been neglected and viral mimicry is a 
promising treatment approach that has been overlooked.   

ERVs, which make up about 8% of the genome, are regulated through chromatin remodeling, 
histone modification, and DNA methylation. Dr. Shah described a study showing that a zinc finger 
protein, ZNF638, modulates ERVs and also recruits the HUSH complex to suppress the 
retroviruses. His group focused on the protein in order to target HUSH. The strategy was to elicit 
viral mimicry by suppressing the HUSH complex, inducing ERV RNA expression and triggering an 
anti-viral immune response.   

Silencing ZNF638 led to less tumor growth, and more immune cell infiltration in the tumor. In 
mouse experiments, researchers combined ZNF638 suppression with immune checkpoint 
inhibitor therapy, improving treatment efficacy in an aggressive mouse GBM model. Dr. Shah’s 
team also found that ZNF638 expression also served as a biomarker of clinical response to 
immune checkpoint therapy in multiple cancers. Future work is focused on developing 
therapeutics that target ZNF638 or the HUSH complex to elicit viral mimicry in GBM. 
 

Tracking therapeutic T cells from blood to glioma 
Michael Platten, MD, German Cancer Research Center (DKFZ), University Hospital Mannheim  

Dr. Platten’s research is focused on improving the response of gliomas to immunotherapies. T 
cells are the central effectors of immune checkpoint inhibitors, as well as vaccines, CAR T-cell 
therapies, and oncolytic viruses. They have the potential to be effective against gliomas if enough 
activated tumor-specific T cells can reach and infiltrate tumors, but immune checkpoint inhibitors 
have failed to improve survival in several GBM clinical trials.  

T cells struggle to reach gliomas because glioma antigens are inaccessible, or hidden, from them. 
Hence, they lack the restimulation required for their activation and licensing. In addition, tumor-
specific T cells in glioma can become trapped in the perivascular space in gliomas. They need a 
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cue or signal to enter the tumor tissue. After adoptive transfer into the blood stream, most of the T 
cells enter the brain’s subarachnoid space via Virchow-Robin spaces and become stuck behind 
the glia limitans. This explains in part why early clinical trials of CAR T cell therapy delivered via the 
peripheral circulation hasn’t yielded clinical responses. 

A third barrier for T cells is the immunosuppressive microenvironment in gliomas, which is shaped 
by tumor-associated myeloid cells. Dr. Platten pointed out that researchers have thus far been 
unsuccessful in reprogramming immunosuppressive myeloid cells in clinical trials to a degree that 
can enable clinical responses. There is evidence that T cells in principle have the capability to 
reprogram myeloid cells and the microenvironment, which could improve immune responses and 
help improve immunotherapy against gliomas.   

New concepts to solve these resistance problems are needed. Dr. Platten suggested taking clues 
from the central nervous system. For example, there is evidence to show that irradiating the brain 
releases T cells and promotes infiltration into tumor tissue, possibly because of its effects on the 
vasculature. 
 

Measuring and targeting altered metabolism in brain cancer 
Daniel R. Wahl, MD, PhD, University of Michigan  

Dr. Wahl described a patient with resectable glioblastoma who was successfully treated, only to 
relapse a year later, a common pattern for such patients. Therapies like radiation may initially 
work, but cancer cells can repair DNA damage and cancers often continue to grow after therapy.    

His lab focuses on how metabolites and metabolism mediate glioblastoma treatment resistance 
and tumor recurrence, as well as how metabolic activity differs in brain cancer and the normal 
brain. Of the hundreds of metabolites inside cells, the Wahl lab discovered that purines could turn 
on DNA repair, and that GTP plays a critical role in cancer DNA repair after radiation therapy.  

Following positive results from studies of GTP inhibitor mycophenolate mofetil (CellCept) in 
mouse models of GTP-promoted resistance, they conducted an initial trial of the drug in patients 
with recurrent GBM. Initial testing showed it was reaching the brain and tumors, and in a phase 1 
trial the treatment appeared to be safe with signs of efficacy. They have now developed and will be 
launching a randomized phase 2-3 trial to overcome resistance to radiation and temozolomide in 
patients with GBM.    

Dr. Wahl’s group is also trying to identify metabolic pathways that are only turned on in brain 
cancer, with the goal of designing therapies that block them. Metabolic activity is measured by 
injecting a special heavy type of glucose where carbons have been replaced with different 
trackable isotopes of carbon atoms. By combining these measurements with advanced 
sequencing and a machine learning framework called digital twin modeling, they have created 
metabolic maps that identify different metabolic activity levels in different cell types, referred to 
as metabolic flux. They have already identified patient-specific differences in metabolic flux in 
neoplastic cells vs myeloid cells.  
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They are hopeful that these discoveries can help lead to the development of novel metabolic 
therapies and identify biomarkers for metabolism-directed therapies for glioblastoma.   
 

Redefining and targeting immunosuppressive myeloid cells in glioma 
Tyler Miller, MD, PhD, Case Western Reserve University 

When he started his postdoctoral fellowship eight years ago, Dr. Miller asked, how do we 
overcome myeloid immunosuppression and create effective immunotherapies for brain cancer?   

Instead of focusing efforts on individual myeloid cell types, Dr. Miller and his team are now taking 
an activity-centric approach in studying myeloid immunosuppression. The researchers identified 
four immunomodulatory gene activity programs shared across different cell types that define 
glioma cell immune states; 90% of myeloid cell types in brain tumors express one of these 
programs. It was these four activity programs-- rather than identify (cell type) programs like 
monocyte, macrophage or microglia--that affected immunotherapy responses and clinical 
outcomes.    

Two of the programs are inflammatory and two are immunosuppressive. The systemic 
inflammatory program is the default inflammatory gene expression program for monocytes from 
the peripheral blood, and another is the default for microglia cells. The immunosuppressive 
programs include a scavenger immunosuppressive program associated with hypoxia in brain 
tumors and a complement system program associated with dexamethasone treatment, 
suggesting it could reduce the effectiveness of immunotherapy. Dr. Miller described his 
laboratory’s work to systematically identify ways to reprogram or remove immunosuppressive 
myeloid cell types. One strategy could be to slow or eliminate the induction of the scavenger 
immunosuppressive program, potentially by preventing IL1 beta release, which could reduce other 
inflammatory myeloid cells coming into the tumor.  

After establishing a clinical pipeline, the lab has collected 171 brain tumor samples in 16 months, 
which have been processed to allow scRNA-seq and spatial analysis. They have also created 
organoids to help better understand how perturbations affect myeloid cell types at the single cell 
level.    

Dr. Miller also described a project his team has undertaken that examines dexamethasone’s 
impact on progenitor cells in the bone marrow and if and how it might lead to persistent 
immunosuppression. 

The study includes a retrospective clinical arm of patients treated with dexamethasone, an in vitro 
arm for modeling the effects of dexamethasone on bone marrow, and a prospective clinical arm 
that is collecting blood samples from patient receiving dexamethasone to analyze the 
immunosuppressive effects over time.    
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Disconnection of malignant neuro-cancer networks in glioma: a new therapeutic paradigm 
Frank Winkler, MD, German Cancer Research Center (DKFZ), University Hospital Heidelberg  

Dr. Winkler began by describing general mechanisms of glioblastoma treatment resistance 
discovered by his group, with tumor cells hijacking neurodevelopmental systems to colonize the 
brain and establish the communication networks that are the backbone of treatment resistance. 
Such communication systems, a series of microtube extension networks, are a hallmark of the 
disease.   

When glioblastoma tumors are treated with chemotherapy and radiation, cells unconnected to 
the tumor cell network mostly die. The network can adapt to radiotherapy, increasing 
interconnectivity and resistance. Similarly, the network can actively repair itself after surgery. 
Evidence from animal studies has suggested that disconnecting the network can make such 
standard therapies, including temozolomide, more effective.  

Dr. Winkler described a phase 1/2 trial in Germany in which the drug MFA, an NSAID that also 
inhibits gap junctions and can disrupt these networks, is being investigated as a way to improve 
temozolomide efficacy. His lab has also identified highly active glioblastoma cells that display 
rhythmic calcium ion oscillations—which he described as pacemaker-like—in these 
communication network hubs that can drive these tumors. These cells fuel calcium activity and 
cancer progression, making them potential targets for antitumor therapies. In animal models, 
inhibiting the pacemaker activity caused secondary cell death in glioblastoma, meaning that 
targeting only a small portion of the glioblastoma cell population can potentially increase 
treatment effectiveness.  

Network communication through gap junctions was also shown to increase after radiation 
therapy, again driven by pacemaker cells. This communication could be inhibited by potassium 
channel blockers and seemed to synergize with radiotherapy to increase its effectiveness against 
tumors. A clinical trial is in development to test the use of a potassium-channel blocker with 
radiation therapy in newly diagnosed glioblastoma patients. Dr. Winkler went on to describe 
neuron-glioma synapses that play important roles in activating glioblastoma tumor cell networks, 
and which also can drive metastasis. The anti-epileptic drug perampanel, shown to be effective 
against epileptic seizures in glioblastoma patients, is currently being tested in a phase 2 trial 
involving patients with recurrent glioblastoma for its potential anti-tumor effects in blocking 
malignant synapses.  

 

Discussion  

Responding to a question to clarify the use of dexamethasone, Dr. Miller noted that researchers 
would like to understand how discontinuing its use might affect brain tumor growth.  

Dr. Platten was asked about his statement about tumor mutational burden determining immune 
response. He said T cells recognize tumor cells mostly from antigens and a goal is to bring in 
tumor antigen specific immune cells that create a microenvironment to become effective in an 
antigen spreading manner, perhaps providing a cocktail of antigens to enhance immunotherapies.  
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Dr. Winkler explained that tumor cells that survive treatment adapt and become hyperconnected 
to networks, leading to tumor recurrences that are perfect phenocopies of the original tumor. 
Studies of minimal residual disease may provide more insights into the recurring tumor make up. 
One questioner asked if the timing of radiotherapy and immune therapy should be reconsidered. 
Dr. Wahl noted the role of dietary choices for GBM patients and their possible effects on 
metabolism and disease. 

 

SESSION 3: EMERGING AREAS OF THERAPEUTIC DELIVERY 

Mutant IDH Inhibitors for Glioma Patients: From Discovery to Translation to Treatment 
Katherine B. Peters, MD, PhD, Duke University  

Dr. Peters described the transformative impact of vorasidenib on the treatment paradigm for 
patients with IDH-mutant low-grade glioma (WHO grade 2), which are relatively uncommon, 
accounting for 5% to10% of all primary brain tumors in adults. The median age of onset is in the 
third and fourth decades of life.  

Historically, the treatment paradigm for these patients involved safe maximal resection followed 
by surveillance or chemoradiation. Using the older Pignatti classifications, clinicians determined 
which patients required upfront radiation and which were appropriate for surveillance imaging.  

The discovery of IDH mutations, which drives tumor growth and confers a better prognosis 
compared to IDH-wild-type glioblastoma (WHO grade 4), paved the way for targeted therapies. 
Additionally, secondary GBM was reclassified by WHO in 2021 to separate IDH-mutant tumors 
from IDH wild-type.   

Early preclinical and clinical studies with IDH inhibitors such as ivosidenib and vorasidenib 
demonstrated their ability to suppress the oncometabolite 2-hydroxyglutarate (2-HG). Vorasidenib 
emerged as a leading compound due to its superior blood-brain barrier penetrance, advancing to 
the pivotal Phase III INDIGO trial.  

Eligible patients had grade 2, measurable, non-enhancing IDH-mutant gliomas without significant 
tumor enhancement on imaging or uncontrolled seizures. Patients were randomized to 
vorasidenib or placebo, with crossover permitted upon progression. The study’s primary endpoint, 
progression-free survival (PFS), was significantly improved in the treatment arm, with a median 
PFS of 22.1 months with vorasidenib compared with 11.4 months with placebo. A subsequent 
analysis confirmed these benefits, showing that vorasidenib also significantly delayed the time to 
next intervention. 

Safety was favorable compared to chemotherapy and radiation. Only about 4% of patients 
discontinued treatment due to adverse events. While manageable liver dysfunction is a known 
risk, vorasidenib was shown to reduce tumor volume and, importantly, decrease seizure 
frequency, particularly in patients with oligodendroglioma, offering a significant quality-of-life 
benefit.   
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Dr. Peters concluded that questions remain regarding long-term effects on fertility, financial 
toxicity, treatment for high-grade or enhancing tumors, and strategies for patients who progress. 
Ongoing trials, including SIGMA VICTORY (novel peptide vaccine for IDH1 along with vorasidenib), 
and combination studies with immunotherapy, continue to explore next steps in IDH-mutant 
glioma care.  

 

Discovery and development of the first FDA-approved drug for diffuse midline gliomas: a 
collaborative story 
Joshua Allen, PhD, Jazz Pharmaceuticals 

Dr. Allen described the 15-year journey of dordaviprone (ONC201), the first and only FDA-
approved drug for diffuse midline gliomas (DMG). The oral, once-weekly small molecule, reverses 
an epigenetic hallmark driven by the H3K27M mutation. 

Drug development began with a failed phase II trial in adult patients with recurrent GBM. A 
detailed review of the data, however, revealed a single, extraordinary, and durable response in a 
22-year-old patient with an atypical thalamic tumor. Molecular profiling identified that her tumor 
harbored the H3K27M mutation, which was an unfamiliar target. This discovery coincided with the 
2016 WHO classification update, which recognized H3K27M as a distinct mutation in gliomas, 
defining a rare, lethal, largely inoperable disease with no effective therapies. 

This finding pivoted the clinical development program towards H3K27M-mutant gliomas, including 
pediatric patients. The path to accelerated approval was complex and required global 
collaboration to design a confirmatory phase III trial and sustained engagement with the FDA, 
clinicians, researchers, and patient advocates. Compassionate use requests surged as evidence 
of activity emerged, and benefits were seen beyond just shrinking tumors; kids were going back to 
school, people were smiling again, and quality of life improved. 

In the recurrent setting, monotherapy response rates of 20% to 30% correlated with improved 
overall survival, better performance status, and reduced corticosteroid use. Alignment across 
stakeholders proved critical to securing eventual FDA approval.  

Dr. Allen concluded by highlighting the approval and 2025 commercial launch of the first and only 
approved treatment for DMG, emphasizing perseverance, iterative learning from every patient, and 
innovating with the patient community.  

 
Utility of BBB opening and AI-based recurrence forecasting for improving the management of 
GBM  
Graeme Woodworth, MD, University of Maryland  

Dr. Woodworth described a 15-year effort to develop MR-guided focused ultrasound (FUS) as a 
tool to help therapeutics cross the blood-brain barrier (BBB), which has been shown to limit many 
treatments in GBM and other brain diseases. GBM presents very different surgical realities, 
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ranging from supramarginal resections to cases limited to biopsy or debulking, leaving highly 
variable residual disease.   

Despite maximal safe resection and standard chemoradiotherapy with temozolomide, tumors 
almost always recur within months, typically near the resection margin, and median survival 
remains under 18 months. Dr. Woodworth outlined major obstacles to effective therapies, 
including brain invasion, heterogeneity, and immunosuppression. There are also multiple delivery 
barriers, including the BBB, blood-tumor barrier, interstitial constraints, and rapid brain clearance.  

A key innovation in their work was the development of a closed-loop feedback system that uses 
acoustic emissions monitoring to confirm and control BBB opening in real time, enabling the 3D 
printing-like shapes for large, conformal treatment volumes exceeding 100 cc. This technology is 
being combined with AI-based radiomics models that can forecast the location of future tumor 
recurrence. These prediction maps are uploaded into surgical navigation systems, enabling 
surgeons to visualize and biopsy high-risk recurrence regions and informing where FUS-mediated 
therapy should be delivered.  

An early safety and feasibility study in 34 patients across five institutions showed significant 
improvements in both PFS and OS compared to a matched control group. A groundbreaking 
discovery from these trials was that FUS may not only help agents enter the brain, but it may also 
allow tumor-derived material to temporarily exit the BBB, supporting the idea of an "enhanced 
liquid biopsy.” The temporary BBB opening leads to a substantial, transient increase in circulating 
tumor DNA (ctDNA) in the bloodstream. This finding served as the basis for a pivotal liquid biopsy 
study, which has completed enrollment and is now under FDA review.   

The ultimate vision is an adaptive theranostic paradigm where monthly FUS treatments are used 
for both enhanced drug delivery and real-time disease monitoring and adjustments via liquid 
biopsy. Dr. Woodworth concluded that combining AI-based predictions with FUS can target 
regions pre-recurrence, improve monitoring through ctDNA, and enhance drug delivery.  
 

Sonodynamic Therapy for High Grade Glioma: A Diffuse Solution for a Diffuse Disease 
Vijay Agarwal, MD, CEO, Alpheus Medical, Inc 

Dr. Agarwal framed the central challenge in GBM as overcoming the barriers that have led to 
decades of failed trials. He emphasized two core realities: GBM is a diffusely infiltrative disease 
and focal targeting inevitably fails. He also highlighted the lack of reliable models, noting that 
many therapies that “cure” GBM in mice do not translate into human benefit.   

Drawing on pathology and historical biopsy studies, he stressed that even after seemingly 
complete resections, tumor cells remain throughout the brain and inevitably recur. Although the 
field has long pursued focal solutions, he argued that effective therapy must address the entire 
hemisphere and especially the peripheral invasive zone.  

Dr. Agarwal described his team’s noninvasive sonodynamic therapy, which is designed to address 
diffuse infiltration in GBM. This porphyrin metabolite activation (PoMA) approach uses 5-
aminolevulinic acid (5-ALA), whose breakdown product, protoporphyrin IX, selectively 
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accumulates in glioma cell mitochondria. A 40-minute, whole-hemispheric ultrasound 
application activates 5-ALA, triggering localized tumor cell death.  

The technology was validated in a canine clinical trial in pet dogs with naturally occurring brain 
tumors. In French Bulldogs, a breed highly refractory to treatment with a historical survival of just 
48 days, the therapy led to a four-fold increase in overall survival. Tissue analysis revealed 
profound tumor cell death and immune activation.  

These findings led to a first-in-human trial in recurrent GBM, which demonstrated a substantial 
improvement in overall survival compared with historical controls. In an additional study in newly 
diagnosed GBM, MRI confirmed reversible localized cytotoxic edema within tumor margins, and 
biopsies showed the same cell death markers observed in canines.   

Dr. Agarawal also reported immune potentiation, suggesting synergy with immunotherapy. These 
results led to a late-stage, international, randomized, double-blind, placebo-controlled Phase IIB 
trial now underway in the United States and Germany. He concluded that extending survival 
requires targeting the peripheral invasive zone and expressed optimism about tumor-selective, 
drug-activated ultrasound strategies, particularly in combination approaches that may generate 
durable immune memory. 
 

Convection-Enhanced Delivery of Reyobiq for Glioblastoma 
Andrew Brenner, MD, PhD, Mays Cancer Center at The University of Texas Health Science Center 
at San Antonio  

Dr. Brenner explained that radiation oncologists can’t treat brain tumors with radiation therapy 
above 80-90 gray in radiation intensity without damaging normal tissue. Reyobiq is a chelated 
radiopharmaceutical, rhenium 186, enclosed in a liposome. It emits radiation over short distances 
to spare healthy tissue. Injecting radioisotopes directly into tissues inside liposomes keeps them 
in the tissue longer, with better distribution. The therapy isn’t about increasing tissue coverage, but 
about getting more drug to the tumor. 

Studying preclinical animal models of GBM, Dr. Brenner and his colleagues found significantly 
improved survival with the use of Reyobiq. The higher the dose, the better the animals did. They 
used a system of catheters to deliver the therapy into the brain tumor.  

Dr. Brenner said the isotope is ideal because it lets clinicians visualize coverage of the tumor, 
allowing them to see the drug move through the catheter and enter and accumulate in the brain. 
He and his co-workers conducted a Phase 1 dose escalation trial, with results showing no 
clearance of the radiation from the site in the first 72 hours. The average radiation absorbed dose 
was higher than expected.  

In the dose-escalation study, they treated 28 patients in eight different patient cohorts. All doses 
were safe and well tolerated, with no evidence of systemic toxicity. The survival data were similar 
to what was seen in preclinical studies. The findings showed that the patients who had the 
greatest survival benefit from treatment were those who had the highest tumor volume treated 
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and the highest absorbed radiation doses. The Phase 2 trial enrollment is nearly complete. 
 

Polarizing Anti-Tumor Myeloid Cells in Glioblastoma 
Christopher Garris, PhD, Massachusetts General Hospital, Harvard Medical School  

The glioblastoma tumor microenvironment largely lacks T cells and is immunosuppressive. This is 
one reason immunotherapies have been mostly ineffective in treating it. Dr. Garris and his 
colleagues are trying to break aspects of immune suppression in GBM and enhance antitumor 
immune responses.   

They have investigated what an immunologically hot tumor looks like by imaging anti-tumor 
inflammation. Interleukin-12 (IL-12) is a cytokine with a long history of immune-activating 
potential for anti-tumor immunity, yet it has been hindered by toxicity concerns.  

Taking a slightly different approach, Dr. Garris and his colleagues examine the native cellular 
production of IL-12 as a biomarker of an antitumor myeloid cell response to therapy in the tumor 
microenvironment. This is made tractable by optical IL-12 reporters for in vitro and in vivo imaging. 
They’ve also used the imaging platform to define new therapy combinations that can induce IL-12 
polarization in myeloid cells, such as macrophages and dendritic cells. Myeloid polarization refers 
to what can be opposing functions in the same class of cells.  

Dr. Garris described a system that delivers cyclodextrin-based nanoparticles to antigen presenting 
cells, known as cyclodextrin adjuvant nanoparticle dual immunotherapy, or CANDI. This system, 
which uses a guest-host chemistry drug carrier mechanism to modularly load small molecule 
drugs, provided enhanced delivery of immune stimulants to macrophages and reduced toxicity. 
Their early trials showed that using CANDI to treat tumors with small molecule Toll-like receptor 
(TLR) agonists could cause tumor regression in GBM models.  

The researchers turned their CANDI matrix into a solid wafer to use for intraoperative therapy for 
GBM. They knew that TAMs (tumor associated macrophages) are abundant and support GBM 
progression. They wanted to see if the wafer could polarize TAMs and prevent recurrence and 
regrowth after surgical removal of tumors. They placed immune stimulants into a wafer and 
implanted it at surgical resection sites to enhance the immune response against tumors.  

They loaded the wafer with a drug and added a cocktail of drugs and compounds found in a 
screening platform to boost IL-12 responses in myeloid cells, but not in systemic blood 
circulation. In GBM mouse models, wafer implantation combined with standard of care 
treatments (temozolomide and radiation) improved survival and when used alone prevented 
tumor recurrence following tumor resection in most mice.  
 

Discussion  

The discussion included questions about safety issues in studies and strategies for boosting 
immune responses. Dr. Allen was asked about the makeup of two trials he discussed. He clarified 
that patients with DIPG were not excluded from the trials, only from the primary analysis, and that 
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DIPG patients were included in the trials included in Jazz Pharmaceuticals’ New Drug Application 
to the FDA. Many trials with expanded access have included individuals with DIPG, he explained.  

A second question asked about a safety analysis of Dr. Brenner’s clinical trial that he described. 
He said there were no significant dose-limiting events. Dr. Garris was also asked about any safety 
issues in his use of nanoparticles. He noted that the FDA, in a pre-IND meeting, discussed the 
formulation they are testing, especially where else in the brain soluble nanoparticles might go.   

 
Session 4: Charting the Path Forward: Unmet Needs, Trial Design, and Regulatory Pathways – 
Panel Discussion  

GBM-AGILE and Rational combination design, CONNECT TarGeT 
Margot Lazow, MD, MS, Nationwide Children’s Hospital  

Dr. Lazow described the CONNECT Consortium, an international early phase clinical trial network 
for children and young adults with high-risk brain tumors, including high-grade gliomas, DIPG, and 
other diffuse gliomas.   

She outlined the TarGeT study, a molecularly guided phase II umbrella trial for children and young 
adults newly diagnosed with high-grade glioma, including DIPG/DMG, launched at multiple U.S. 
and international sites. A defining feature is comprehensive molecular profiling at diagnosis, 
enabling critical diagnostic, prognostic, and therapeutic insights. Following upfront radiation 
therapy, patients are assigned to adjuvant molecularly targeted treatment arms based on their 
tumor’s genomic profile. TarGeT is evaluating survival endpoints (compared to molecularly 
stratified historical controls) while building a rich longitudinal data repository with biospecimens, 
advanced neuroimaging, and patient-reported quality-of-life outcomes.  

Dr. Lazow emphasized that even if a specific treatment arm does not improve survival, the robust 
clinical, genomic, and imaging data will be invaluable for future studies. She also referenced the 
GBM AGILE study as an innovative, adaptive phase II/III trial in adult GBM that efficiently tests new 
agents globally. 

She and others on the panel reiterated the importance of collecting and analyzing biospecimens 
serially —including tumor tissue at diagnosis, progression, and autopsy (if relevant)—as well as 
peripheral blood and spinal fluid, for correlative analyses to identify biomarkers of response and 
understand mechanisms of resistance.  

 
5G trial, funder perspective 
Catherine Elliott, Cancer Research UK  

Dr. Elliott described Cancer Research UK (CRUK) as one of the world’s largest charities funding 
cancer research across all adult and pediatric cancers, with a significant commitment to brain 
cancer, an area of high unmet need due to poor survival rates. Strategic priorities include 
radiobiology and radiation oncology, pediatric cancers, early detection, and early phase clinical 
research for novel therapeutics, emphasizing maximizing data and biospecimens.  
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CRUK funds centers of excellence, training programs, conferences, and collaborations with other 
funders. Dr. Elliott highlighted the 5G trial as a precision adaptive platform trial with biomarker-
informed sub-protocols that evolve as new targets emerge.  

She emphasized that adaptive platform trials require funders to adapt and work closely with the 
research community. She stressed that global, cross-disciplinary partnerships are essential to 
align strategies, leverage funding and expertise, address health disparities, navigate rapid 
innovation, and identify the next critical areas for investment. 

  
Neuro-oncology drug development 
Mark Kieran, Day One Biopharmaceuticals  

Dr. Kieran described the drug development and approval process as complex, emphasizing a 
critical disconnect between how academic research trials are performed and FDA requirements. 
This disconnect is largely related to academic trials’ focus on getting patient access to novel drugs 
while trying to provide hope and the best quality of life possible. Regulatory trials are inflexible, 
highly formatted trials with strict rules regarding trial conduct that may not always optimize 
patient quality of life.  

Most academic trials do not meet regulatory data requirements, based on a review of more than 
200 industry and academic studies. This gap can cause major delays, sometimes requiring trials 
to be repeated with new patients and funding, which he said can delay potentially promising 
therapies from reaching the clinic by 5 years or more.   

Dr. Kieran explained that he has been through two FDA drug approvals for pediatric indications 
and that he is focused on finding ways to bridge academic research innovations and regulatory 
approval. This includes working to get necessary structures built-in to certain clinical trials so they 
are ‘fit for filing’ from the outset.   

 
Patient advocate perspective 
Robert Martin, Bridge to a Cure  

Robert Martin, founder and president of Bridge to a Cure, framed his remarks around what he sees 
as the urgent needs in pediatric brain tumor research. He called for moving away from standard-
of-care treatments that cause substantial side effects, urging prioritization of nontoxic treatments, 
such as those that harness the immune system, activate apoptosis pathways, and inhibit 
angiogenesis.  

He emphasized the need for data- and AI-driven optimization, noting the lack of meaningful 
standards and infrastructure, and stressed integrating AI into clinical trials to accelerate discovery. 
He urged that any RFAs that come out of the summit prioritize nontoxic therapies, data 
modernization, AI integration, standardization, alignment, and bold knowledge sharing, with the 
goal of achieving tangible benefits for children by 2030.  
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GBM AI Companion and the caregiver perspective 
Jason Binder 

Jason Binder shared his experience as a caregiver following his wife’s diagnosis with aggressive 
GBM in 2022. He described how hospice care—immediate, present, and deeply compassionate—
offered a model of empathy that is often introduced too late in the disease journey. He 
emphasized that this level of support is needed from the moment of diagnosis, not only at the end 
of life. 

After his wife’s recurrence, he built an AI-driven chat tool called “GBM Companion.” The tool was 
trained on peer-reviewed literature, standards of care, and multidisciplinary expert input to help 
families navigate treatment decisions, clinical trials, and second opinions. Since its launch in July 
2025, the tool has supported more than 3,000 unique conversations across more than 50 
countries, providing real-time, empathetic guidance to patients and their loved ones that 
complements—not replaces—clinical and genomic data. 

He proposed that structured lived-experience data, generated through patient-facing AI tools, 
could serve as a new layer of insight in GBM research. When responsibly aggregated and de-
identified, he said, these data have the potential to improve trial design, reduce discontinuation 
rates, accelerate enrollment, and embed compassion into the full continuum of GBM care—from 
diagnosis onward. 

 
Discussion 
The discussion noted the sobering reality that decades of pre-clinical research have not translated 
into significant survival gains in GBM. Participants called for a renewed commitment to rigor and 
collaboration among researchers, regulators, funders, clinicians, patients, and caregivers, with a 
focus on strengthening trial standards, capturing caregiver insights, supporting innovation, 
improving trial enrollment, and more transparent systems for tissue donation and data sharing. 

Elevate the standards of clinical research: There was consensus on the urgent need to elevate 
clinical research standards. A central theme was frustration with trial designs that settle for the 
“lowest common denominator” leading to lost opportunities. Participants advocated for raising 
the bar by making key elements mandatory, such as collecting tissue for analysis and 
systematically measuring patient-reported outcomes, including neurocognitive function and 
quality of life. The importance of designing trials around a strong scientific hypothesis was also 
stressed. Data quality and early FDA engagement were identified as critical for drug approval.  

Capture caregiver and family experiences: Capturing caregiver and family experiences in 
structured ways that can meaningfully inform future research was identified as an unmet need, 
and there is an opportunity to standardize and integrate comprehensive clinical data (e.g., 
imaging, sequencing, and pathology) through secure systems to drive discovery and 
pharmacovigilance.  

Funding novel experiments and partnerships: Funders need to adapt and ensure flexibility, 
supporting novel experimental medicine alongside trials. Collaborations among funders may help 
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enable the collection of rich data, not strictly required for regulation, but vital for scientific 
progress. 

Increase enrollment in clinical trials: Only about 10% of GBM patients participate in clinical trials. 
This low enrollment is a systemic failure requiring practical solutions to improve clinical trials and 
make them more accessible.  

Rigor and accountability are needed for tissue donation: Multiple participants advocated for 
recognizing the generosity of tissue donation and the unmet need for clear sample-handling plans 
for families from the beginning of the patient journey, clarifying where tissue will be stored and 
how it can be accessed for future trials.  

 
SESSION 5A: IMMUNE THERAPEUTICS: VACCINES 

Therapeutic T cells for gliomas: from vaccines to T cell therapy 
Michael Platten, MD, German Cancer Research Center (DKFZ), University Hospital Mannheim  

Dr. Platten began by stating that the drug in a cancer vaccine is not the vaccine itself but the T 
cells and B cells that are activated. Importantly, vaccine-induced T cells are polyclonal and 
polyfunctional. He argued that vaccine effects are driven by a few high-performing T cell receptors 
and vaccines have the potential to be useful in treating gliomas.  

Following his team’s discovery many years ago that mutant IDH was processed and presented 
mostly on MHC class II molecules, they developed and tested a long peptide vaccine in MHC 
humanized mice that controlled IDH mutant tumors. The vaccine was later tested in a first-in-
human clinical trial involving patients with grade 3 and grade 4 IDH-mutant astrocytic gliomas. 
Most patients received combined chemoradiotherapy, and the vaccine was given concurrently 
with temozolomide. The majority of patients had meaningful T cell responses. Unpublished 8-year 
follow up data showed encouraging progression-free and overall survival in the grade four 
population and a median overall survival of more than 100 months.   

These data provide the basis for a randomized phase 2 clinical trial in the same patient 
population. The only difference from the initial trial is that booster vaccines will be given. The trial 
will enroll 216 patients and is planned to open near the end of 2026.  

Some key research questions that should be addressed in brain tumor vaccines in clinical trials 
include the clonality of vaccine-induced T cell responses, HLA restriction of vaccine-induced T 
cell clones, the expansion of existing T cell clones, and the migration of T cell clones to the tumor.  

It’s important to understand vaccine responses at the single-cell level, both for diagnostic and 
scientific purposes, and also as a basis to retrieve high-performance T cell receptors. Dr. Platten’s 
team has designed new strategies and methodologies for testing T cell receptors at scale. 

He also highlighted the need to conduct scientifically driven window-of-opportunity trials to 
understand mechanisms of response and resistance at an individual level. As an example, he 
highlighted the recently completed AMPLIFY-NEOVAC multicenter phase 1 trial, in which his team 
combined their IDH1 vaccine with an immune checkpoint inhibitor. This trial allowed for tracking 
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individual tumor-reactive vaccine-induced T cell clones from the peripheral circulation to the 
tumor tissue.  
 

Oncolytic Virotherapy: In Situ Vaccination and TME Priming 
E. Antonio Chiocca, MD, PhD, Harvard Medical School, Massachusetts General Brigham  

For much of the last 2 decades, Dr. Chiocca has studied approaches for altering the tumor 
microenvironment in GBM from immunosuppressive to immune activating. In a 2023 clinical trial, 
his team tested an oncolytic virus, a genetically modified herpesvirus 1 (HSV1), in 41 patients with 
recurrent GBM, including those with multiple recurrences. Historically, median overall survival for 
these patients has been between 6 and 7 months.  

The treatment was given as a single injection into the tumor, with no tumor removal.  Improved 
overall survival among trial participants (compared to historical results) was significantly linked to 
pre-existing or emerging HSV1 antibodies. These patients also had higher levels of CD4+ and 
CD8+ T cells in their tumors, and those with positive HSV1 serology had the longest survival.  

Recent results from genomic analyses showed increases in immune-specific transcript levels, 
particularly in myeloid cells. The patients who did better were those lacking viral antigens, that is, 
those who were able to clear the virus. The researchers next used transcriptomic and tumor 
cartography technologies to examine these tumors and found the tumors were “full of T cells.” 
Months later, they saw an expansion of T cells, which was linked to improved survival.  

In an ongoing longitudinal trial of recurrent GBM using the same oncolytic virus, now called CAN-
3110, Dr. Chiocca’s team is performing multiomic analyses of serially collected tumor core 
biopsies. They’ve enrolled 12 patients to date at three institutions.  

In recently published data from the first two patients in the trial, they reported clinical and tissue 
evidence of lasting T cell responses in virally infected GBM cells and also against unknown 
antigens in nontumor cells, which were connected to treatment response. 
 

Discussion 

Discussion topics included the use of adjuvants to boost immune responses, IDH vaccines, and 
drug development. Dr. Platten said that adjuvants could have a role in increasing immune 
response, and his team is interested in the use of peptides to increase T cell populations.  

A second question asked about the prospects for IDH vaccines given the treatment resistance 
that is seen with higher-grade IDH-mutant tumors. Dr. Platten suggested it was too soon to declare 
their vaccine a success and that they will have to wait for the phase 2 results.  

Both speakers were asked about their studies showing good biologic responses to immune-based 
treatments, including T cell infiltration and clonal expansion of T cell populations, yet with only 
modest patient benefit. They replied that they are learning more about how cancers evade the 
immune system and the pathways involved in recurrence. One question asked about gaps 
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between federal drug regulator expectations for drug development and academic research 
questions, which one speaker said can be very different. 

 
SESSION 5B: IMMUNE THERAPEUTICS I: VACCINES 

SurVaxM 
Michael Ciesielski, PhD, MimiVax  

Dr. Ciesielski’s presentation focused on GBM and biomarker insights from earlier studies. He 
described the SurVaxM vaccine, which targets survivin, an essential protein overexpressed in most 
cancers but rarely present in normal adult tissues. Survivin has multiple isoforms that localize to 
different cellular compartments and contribute to diverse tumor-promoting functions. 

SurVaxM is a reverse-engineered synthetic long peptide conjugated to KLH, designed to expose a 
buried cryptic epitope and enhance immunogenicity. It induces polyclonal CD8 and CD4 T-cell 
responses and generates a highly specific conformational antibody response, engaging both 
cellular and humoral immunity through complementary mechanisms. 

In a phase 2 study of 63 newly diagnosed GBM patients treated with surgery, chemoradiation, 
adjuvant temozolomide, and a series of SurVaxM treatments, median overall survival was 25.1 
months and progression-free survival 11.3 months, with a 20% 5-year survival rate. At 9 years of 
follow-up, 15% of patients in the trial are still alive. 

Antibody titers above 30,000 correlated with a median overall survival of 43 months, with 76% 
reaching this threshold. Longer-term survivors demonstrated intact interferon signaling, increased 
immune infiltrates, and strong B-cell and memory B-cell signatures. These findings were not 
reproduced in TCGA, suggesting cohort-specific biology.  

An ongoing trial aims to validate these results and support potential regulatory advancement. 

  
RNA-based Therapeutics Targeting Malignant Brain Tumors 
Duane Mitchell, MD, PhD, University of Florida, iOncologi 

Dr. Mitchell outlined a multi-pronged immuno-oncology program at his institution. Their efforts are 
centered around leveraging mRNA platforms to present multiple antigens and sustain immune 
responses by modulating both immune priming and the tumor microenvironment. He emphasized 
mRNA’s versatility, scalability, and ability to stimulate innate and adaptive immunity, as well as its 
capacity to encode immunomodulatory payloads that reshape immune conditions. 

His team’s work has progressed from autologous dendritic cell vaccines transfected with mRNA to 
adoptive polyclonal T-cell therapies designed to address insufficient in vivo T-cell expansion. More 
recently, they have explored hematopoietic stem cell–based strategies to modulate the myeloid 
compartment, including first-in-human studies. 
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In a multicenter phase 1/2 trial in patients with recurrent medulloblastoma, 30 patients received 
RNA-based cell therapy with salvage chemotherapy. Median overall survival was 20.9 months and 
progression-free survival 9 months, which was encouraging but below pre-specified benchmarks. 

Biomarker analyses showed that strong clonal T-cell expansion and sustained systemic immune 
activation correlated with longer survival, while baseline immune exhaustion predicted poorer 
outcomes. Single-cell profiling identified expansion of proliferating stem-like CD8 T cells derived 
from the infused product. Integrated analyses demonstrated expanded tumor-reactive clonotypes 
post-therapy, with diversity correlating with clinical benefit. 

Future directions include matching mRNA payloads to baseline TCR clonotypes, enhancing stem-
like memory expansion, preventing exhaustion with PD-1 blockade, and developing clonotype-
defined, patient-specific adoptive T cell therapy platforms. 

  
Immunotherapy of glioma, challenges and opportunities 
Elias Sayour, MD, PhD, University of Florida 

Dr. Sayour emphasized both the promise and current limitations of therapeutic mRNA cancer 
vaccines in overcoming tumor heterogeneity, malignant evolution, and the immunosuppressive 
tumor microenvironment. He argued that mRNA platforms provide far greater flexibility than 
traditional vaccine approaches, including the potential for “universal” mRNA vaccines that 
harness mRNA’s intrinsic adjuvant properties to activate antigen-presenting cells, enhance 
immune trafficking, and rapidly reprogram the tumor microenvironment, often within 24 hours. 

His team has developed multilamellar, clustered delivery systems that can pack larger mRNA 
payloads per particle, generating stronger immune activation against heterogeneous and poorly 
immunogenic tumors such as GBM. Dr. Sayour underscored malignant evolution as a major 
barrier, noting that tumors change under therapeutic pressure. When combined with AI-driven 
antigen prediction and ctDNA monitoring, mRNA vaccines could potentially adapt dynamically to 
what tumors are becoming, not just what they were at diagnosis. 

Comparative oncology studies showed a single pp65 vaccine dose reprogrammed canine glioma 
tumors into a pro-inflammatory state, while universal, specific, and personalized vaccines have 
produced objective responses in feline squamous cell carcinoma and durable outcomes in canine 
osteosarcoma. In humans, an early-phase trial in MGMT-unmethylated GBM is testing 
personalized vaccines derived from resected tumor tissue, with pediatric expansion planned.  

He concluded by proposing a new paradigm initiating treatment with a universal mRNA vaccine 
prior to resection to prime the tumor microenvironment and lymph nodes, followed by 
personalized mRNA therapies, optionally combined with checkpoint inhibitors, and refined over 
time as circulating tumor cells emerge. 
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Cytokine-Enhanced Allogeneic Adoptive Cellular Therapy with or without Tumor Treating 
Field Augmentation for Recurrent Glioblastoma  
Simon Khagi, MD, MBA, Hoag Family Cancer Institute  

Dr. Khagi presented work on cytokine-enhanced allogeneic adoptive cell therapy combined with 
tumor-directed strategies in GBM. He emphasized that progress in GBM will likely require 
thoughtful multimodal combinations rather than isolated interventions.  

He underscored the dire prognosis in GBM and highlighted that patients are profoundly 
immunosuppressed due to tumor-induced lymphopenia, corticosteroid exposure, and 
temozolomide chemotherapy. Because low absolute lymphocyte count is a strong negative 
prognostic marker, his team conducted a trial to explore whether reversing lymphopenia could 
improve outcomes. Additionally, they explored whether reducing myeloid-derived suppressor 
cells, which promote immune suppression and tumor aggressiveness, might further enhance 
survival.  

The trial tested a treatment combination of cytokine-enhanced natural killer (NK) cells, an IL-15 
superagonist (NAI), and tumor-treating fields (TTF/QTF). The investigational anti–PD-L1 CAR-NK 
cells suppressed MDSCs and downregulated regulatory T cells, suggesting remodeling of the 
tumor immune microenvironment. Pairing these cells with IL-15 stimulation was designed to 
enhance NK and CD8 T-cell activity, with IL-15–based approaches also showing synergy with PD-
1/PD-L1 blockade. He further discussed TTF as a complementary modality that induces 
immunogenic cell death, chromosomal disruption, and activation of innate immune pathways 
such as AIM2 and STING, potentially amplifying immune priming.  

Clinically, patients receiving the IL-15 super-agonist demonstrated sustained increases in ALC. 
Radiographic examples showed prolonged tumor responses, even in patients who previously 
progressed on bevacizumab. Most patients treated with the full combination (TTF + NAI + NK) 
survived for at least 8 months, with at least one patient surviving for 1 year. This represents one of 
the first reported efforts to combine tumor-treating fields with adoptive cellular immunotherapy in 
GBM.  

Dr. Khagi concluded that reversing lymphopenia appears feasible, multimodal immune-targeting 
strategies may help overcome GBM’s profound immunosuppression, and combination 
immunotherapy and adoptive cell therapy approaches hold promise for more durable responses. 

 
cDC1-based Therapeutic Vaccination for the Adjuvant Treatment of GBM 
William K. Decker, PhD, Baylor College of Medicine, Diakonos Oncology  

Dr. Decker presented work on a dendritic-cell–based therapeutic vaccination as an adjuvant 
strategy for GBM. He emphasized that conventional dendritic cell type 1 (cDC1) is now regarded 
as the most critical antigen-presenting cell subset for generation of effective CD8 T-cell 
responses, and these may be differentiated in vitro from monocyte-derived dendritic cells, which 
remain highly plastic and can be conditioned to adopt cDC1-like features.  
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Many groups are working to generate cDC1-like vaccines for cancer immunotherapy. To 
demonstrate differential “high-quality” immune priming mediated by cDC1 type dendritic cells, he 
revisited early experiments in which dendritic cells were loaded with tumor RNA and tumor lysate 
from the same source. Homologous RNA-plus-lysate loading produced dramatic interferon-
gamma ELISPOT responses, far exceeding RNA or lysate alone. Microarray profiling revealed a 
distinct transcriptional signature, now recognized as cDC1-like differentiation.  

Mechanistically, cell-autonomous detection of overlapping MHC class I and II epitopes activated 
mTOR and p38 signaling, driving monocyte-derived dendritic cells toward a cDC1 phenotype. 
Single-cell RNA sequencing confirmed induction of cDC1 lineage genes following loading with 
homologous epitopes, whereas loading of DC with heterologous (mismatched) epitopes skewed 
toward a cDC2-like profile.  

Dr. Decker described an ongoing phase 1 trial of a cDC1 therapeutic vaccine in patients with newly 
diagnosed GBM. To make the vaccine, tumor tissue harvested at resection is processed into lysate 
and amplified mRNA, after which patients undergo leukapheresis and the vaccine is generated. 
Following standard chemoradiation, patients then receive three ultrasound-guided deep cervical 
lymph node injections of the vaccine plus interferon. Treatment with the vaccine induced 
upregulation of central memory T-cells and CD8+CD127+ MPECs in peripheral circulation as well 
as an inflammatory gene signature within the tumor. Pseudoprogression was commonly observed, 
with a “watch and wait” approach associated with longer survival. Reoperation was associated 
with worse outcomes, suggesting immune-related inflammation was sometimes mistaken for 
recurrence.  

He concluded that the platform is feasible and can be integrated into standards of care. It is 
currently being tested in a randomized phase 2 trial to evaluate efficacy. 

 
Discussion (Session 5B) 

This question-and-answer discussion focused on practical preclinical and clinical strategies to 
generate, measure, and optimize durable immune responses in GBM. Key themes included innate 
immune reprogramming as a gateway to adaptive immunity, the emerging role of nonspecific 
mRNA as an immune sensitizer, the need for better biomarkers of immune competence, the 
complexity of interpreting peripheral immune readouts in brain tumors, and the importance of 
thoughtful combination strategies and adaptive trial designs. 

Why are neoadjuvant priming and surgical timing important? 
Immune responses are dynamic, and sustained activation triggers compensatory regulatory 
mechanisms. Surgery may provide initial immune stimulation but also induces wound-healing 
programs that overlap with immunosuppression. Priming before resection and tracking evolving 
immune responses afterward may be crucial for achieving durable benefit. 

Can nonspecific mRNA vaccines drive adaptive immunity? 
Preclinical evidence shows nonspecific mRNA vaccines can induce adaptive immune memory, 
with long-term survivors resisting tumor rechallenge. Tumor-associated antigen–specific T cells 
have been observed in animals and humans receiving nonspecific mRNA vaccines, including 
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COVID-19 vaccination. Mechanistically, nonspecific mRNA triggers cytokine and chemokine 
cascades that mobilize dendritic cells to draining lymph nodes, enabling antigen presentation and 
tumor-specific T-cell priming even without tumor antigen expression. 

What is the relative importance of Innate versus adaptive immunity? 
The two arms are interdependent: inadequate innate stimulation leads to inferior adaptive 
responses. High-quality immunity requires engagement of both. In GBM, where the 
microenvironment suppresses immune activation, restoring innate triggers is critical to enable 
effective adaptive priming. Clinical observations from NK-cell and IL-15 studies suggest possible 
immune modulation or in situ vaccination effects in some patients. 

What is the role of antibody responses to the survivin vaccine? 
SurVaxM induces polyclonal antibodies, including IgG1 and IgG4 subclasses. Preclinical data 
suggest antibody-dependent cellular cytotoxicity and Fc receptor engagement, but human 
correlates remain incompletely defined. Peptide-only responses are typically strongest; KLH 
responses are more variable and less consistently linked to outcomes. 

How does tumor resection influence vaccine efficacy? 
Resection may stimulate immunity but also activates wound-healing pathways linked to 
immunosuppression. Neoadjuvant priming before surgery may offer mechanistic and therapeutic 
advantages. Immune competence appears to be dynamic, with recall responses sometimes 
recovering after debulking. 

Should baseline immune competence guide trials? 
Bulky unresected GBM can cause systemic anergy but excluding patients based on baseline 
immune function risks inducing bias. Baseline testing may be better used for stratification or 
prespecified subset analysis. Peripheral immune readouts require caution, as reduced circulating 
T cells may reflect CNS trafficking rather than treatment failure. 

Can skin tests assess immune competence? 
Delayed-type hypersensitivity tests (e.g., tetanus, Candida) may be helpful in assessing immune 
restoration. Prior studies showed that recall responses sometimes diminished before recurrence 
and occasionally preceded radiographic progression. T-cell responses can improve weeks after 
debulking. Interpretation remains complex, because brain-targeted cells may spend less time in 
circulation, reducing DTH responses. 

What are key takeaways for future trial design? 
Future trials should prioritize innate immune reprogramming, explore nonspecific mRNA 
sensitization, develop better biomarkers of immune competence, interpret peripheral measures 
carefully, and implement rational combinations with adaptive designs. 
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SESSION 6: IMMUNE THERAPEUTICS II: RAPID INSIGHTS IN CAR T-CELL THERAPY 

Anti-IL13Ra2 CARs  
Christine Brown, PhD, City of Hope  

In the last two decades, Dr. Brown and her team have initiated 10 trials to date testing CAR T-cell 
therapies for three tumor antigen targets in brain tumors in children and adults, as well as 
metastatic glioblastoma. It’s been surprising, she said, to see several complete responses using 
single targets in such heterogenous tumors. 

Clinically, a better understanding of solid tumor microenvironments and the key pathways for CAR 
T-cell therapy is needed. She addressed two questions: does immune checkpoint blockade 
enhance CAR T-cell therapy and could TGF beta-resistant CAR T cells enhance activity against 
glioblastoma? 

In 2024, her team published a report on a phase 1 trial that evaluated local regional delivery of 
IL13-receptor alpha2 CARs. They treated 58 patients with recurrent high-grade gliomas and found 
the therapy was safe and could mediate objective clinical responses. In patients with recurrent 
IDH wild-type GBM, the median overall survival was 10.2 months.  

To see if targeting the microenvironment with immune checkpoint blockade could improve these 
results in patients with recurrent GBM, her team conducted a phase 1 randomized trial combining 
CAR T-cell therapy with immune checkpoint blockade. Arm one patients received neoadjuvant 
ipilimumab followed by CAR T cells and adjuvant nivolumab, and arm two received only adjuvant 
nivolumab. Neoadjuvant checkpoint inhibition provided no benefit, but in arm two, with adjuvant 
nivolumab, there was an encouraging median overall survival of 19 months. These clinical findings 
support further evaluation of adjuvant PD-1 blockade with CAR T therapy in GBM and suggest 
checkpoint sequencing with CAR T cells may be an important clinical parameter. Correlative 
studies are underway to better understand the biological differences that may help explain these 
clinical observations. 

They have also examined TGF-beta–resistant CAR T cells in GBM. TGF-beta is a central 
immunosuppressive axis in GBM and promotes tumor progression. TGFbeta–resistant CAR T cells 
have improved proliferation and antitumor activity in animal models. A clinical trial to evaluate 
TGF-beta–resistant CAR T cells in recurrent GBM is underway. 
 

Integrating Tissue-Homing CAR-T Cells with Dendritic Cell Vaccines: Toward NextGeneration 
Immunotherapy for Glioma 
Vanaja Konduri, PhD, Baylor College of Medicine, Diakonos Oncology 

Dr. Konduri’s work originated from a key mechanistic observation in a murine pancreatic ductal 
adenocarcinoma (PDAC) model. In initial studies, tumor-bearing mice were treated with 
chemotherapy combined with a dendritic cell (DC) based vaccine. The combination therapy 
resulted in tumor clearance and significant survival benefit compared to either modality alone. 

Immune profiling of cured mice revealed a consistent expansion of a distinct T-cell subset: 
CD8⁺NK1.1⁺ cells. This suggested that combination therapy was generating a cytotoxic, memory-
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like T-cell population associated with durable tumor control. To determine whether this subset 
was directly responsible for tumor eradication, CD8⁺NK1.1⁺ T cells were isolated from treated, 
tumor-cleared mice and adoptively transferred into naïve recipients. Upon tumor challenge, mice 
receiving CD8⁺NK1.1⁺ cells demonstrated near-complete tumor eradication and 100% survival. In 
contrast, transfer of an equivalent number of CD8⁺NK1.1⁻ T cells failed to confer protection, 
establishing this subset as functionally critical. 

Murine CD8⁺NK1.1⁺ T cells are homologous to human CD8⁺CD161⁺ T cells. In multiple human 
tumors, infiltration by CD8⁺CD161⁺ T cells correlate with improved survival and, in some contexts, 
is associated with CD11c expression, suggesting a functionally specialized, tissue-adapted 
cytotoxic subset. 

Building on this biology, Dr. Konduri’s group engineered CD8⁺CD161⁺ T cells with a HER2-directed 
CAR and demonstrated in SCID PDAC models that a single infusion significantly reduced tumor 
burden and improved survival, supporting this subset as a superior CAR T platform for solid 
tumors. 

Translationally, in a phase I GBM trial, patients received a DC-based vaccine in combination with 
standard chemoradiation, demonstrating feasibility and early signals of immune activation. Based 
on these data, Dr. Konduri and colleagues propose a next-generation strategy: first priming the 
tumor microenvironment with a DC vaccine alongside standard therapy, followed by infusion of 
CD8⁺CD161⁺ CAR-T cells. This approach seeks to leverage vaccine-induced immune conditioning 
to enhance CAR T trafficking, persistence, and durability in solid tumors such as PDAC and GBM. 

 
CAR-T Therapy: Beyond Single Antigens to Overcome Heterogeneity 
Carl June, MD, Perelman School of Medicine, The University of Pennsylvania  

Dr. June reviewed what to date mostly has been an unsuccessful use of CAR T-cell therapy for 
solid tumors. He cited several studies, including one started 10 years ago that targeted a mutated 
EGFR splice form that led a progression-free survival average of 251 days, until resistance 
developed with target escape. Tumor heterogeneity is a much larger problem in GBM than in the 
blood cancers traditionally treated with CAR T-cell therapies.   

His team turned to bivalent CARs in subsequent trials. The initial phase 1 trial targeted mutated 
EGFR with an anti-IL13 receptor alpha 2 CAR. About 60% of GBMs have a mutated EGFR. The trial 
enrolled 18 patients with recurrent GBM; 13 had measurable disease at the time of CAR infusion. 
Progression-free survival was brief, but overall survival is promising and correlates with PFS. Two 
additional trials are underway.   

Dr. June noted that there is work now focused on improving the potency of CARs. There are data 
that indicate IL9, IL15, and IL18 all make CAR T cells work better.  

He described two potential approaches to overcoming the immunosuppressive tumor 
microenvironment by enhancing CAR T cells. One involves cell intrinsic approaches, such as 
cytotoxic “armoring” with IL9, IL15, or IL18. The other entailing cell extrinsic approaches, including 
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targeting inflammatory fibroblasts, immunosuppressive myeloid cells, recombinant proteins, and 
combinations with oncolytic viruses.  

Dr. June subsequently discussed combining CAR cells with oncolytic viruses, which “heat up” the 
tumor microenvironment. His group has treated seven pancreatic and ovarian cancer patients 
with CAR T cells and an oncolytic virus, with promising results. This suggests that combination 
therapy with oncolytic viruses and CAR T cells could have favorable patient responses in GBM 
patients. 

 
CAR-TEAM in GBM 
Marcela V. Maus, MD, PhD, Massachusetts General Hospital, Harvard Medical School 

When Dr. Maus was training with Dr. June at the Perelman School of Medicine at the University of 
Pennsylvania, they conducted a study of EGFRv3 CAR T cells in patients with GBM. This mutation 
is present in 20% of GBM cases. There were no responses, which they attributed to tumor 
heterogeneity, though they saw adaptive resistance.   

When she moved to Massachusetts General Hospital as an independent investigator, she took a 
different approach: targeting two tumor antigens, including EGFRv3 and wild type EGFR. Her team 
designed a second transgene in the same vector that made a T –cell-engaging antibody molecule 
that would target wild type EGFR. They hoped this would enable them to leverage the T cell to 
reach the tumor microenvironment. Many of the cells have specificity to both EGFRv3 and wild 
type EGFR.  

Three patients with recurrent GBM were treated, with all three experiencing rapid tumor regression 
and of the three subsequently experiencing rapid progressions.  All three showed CAR T cell 
engraftment in the cerebrospinal fluid, yet the cells were cleared in 6 weeks and a second 
engraftment failed.  

To develop an approach that enables the CAR T cells to stay longer in the CSF, they have modified 
the trial to add chemotherapy before infusion to reduce already existing T cells. They are 
continuing to enroll patients with recurrent GBM in two arms; EGFRv3 positive in one arm, 
negative in the other. To date, they are seeing relatively lasting responses and encouraging overall 
survival. 
 

CAR T-Cell Therapy in Children 
Crystal Mackall, MD, Stanford University  

Along with her Stanford University colleague Dr. Michelle Monje, Dr. Mackall found that diffuse 
midline gliomas (DMGs) overexpress the antigen GD2 and published a study in 2018 showing GD2 
CAR T cells in immunodeficient mice had potent effects on brain tumors. They subsequently 
launched a phase 1 trial of GD2 CAR T cells in DMG to test safety and efficacy of intravenous and 
intracerebroventricular GD2 CAR T-cell therapy. 

In the trial, which to date has had three arms, they infused 11 patients in arm A, with 
lymphodepletion to reduce the number of existing T cells prior to CAR T cell therapy. Four patients 
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had more than 50% tumor reduction; nine showed some benefit clinically. Median overall survival 
was 20.6 months. Dr. Mackall showed a slide depicting a dramatic treatment response from a 17-
year-old patient who has had an ongoing clinical response for more than 5 years. Overall, GD2 
CAR T-cell therapy has induced impressive responses and tumor shrinkage and is associated with 
prolonged survival in patients with DMG.   

Dr. Mackall noted that the trial has shown that treatment resistance is associated with the loss of 
GD2 CAR persistence and the appearance of antibodies and anti-CAR responses in the plasma 
and cerebrospinal fluid. She suggested the central nervous system may not be an immune 
privileged site after all; there is substantial movement of lymphocytes from the blood into the CSF 
and from the CSF into the blood. As a result, lymphodepletion is now an important component of 
GD2-CAR T-cell therapy for DMG and they currently are enrolling patients for a fourth treatment 
arm, which adds rituximab to the lymphodepletion regimen.    

She added that the success of the trial to date suggests the need for a new business model to 
speed the movement of cell/gene therapies for rare diseases to move rapidly from research 
studies to the clinic. 
 

Discussion 

The moderator, Adrian Bot, MD, PhD, opened the discussion by summarizing the session’s 
themes, including rethinking treatment approaches for GBM and other brain cancers and 
considering new treatment combinations, targets, and treatment delivery.  

Dr. Maus was asked that, if EGFRv3 is heterogeneously expressed across GBM patients, could the 
CAR TEAM therapy be combined with a more common target expressed on patient tumors to make 
more patients eligible for trials?  

Dr. Maus agreed such changes could be potentially valuable but suggested that the early success 
of the treatment made it difficult to make such changes without possibly years of expensive 
additional preclinical testing, vector design, and other research IND-related studies.  

One audience member asked about immune toxicity with oncolytic viruses and CAR T cells. 
Speakers explained that patient safety is an omnipresent consideration, from attention to the 
timing of treatment administration and clinical trial inclusion criteria to dosing and redosing 
stoppage rules based on patient conditions.  

Another question from the audience asked about GBM treatment barriers. Dr. Brown suggested 
that patients’ background genetics could reveal hidden individual differences and even targets. Dr. 
Mackall said that finding the best treatment antigen target is the most important factor and 
addressing genetic heterogeneity in GBM is key. It was also noted that T cell engraftment and 
persistence was possibly the next most important factor.   

The panel was asked to imagine a situation where regulatory considerations didn’t matter, and an 
ideal trial with all the treatment combinations that might work well together. The responses 
included using immune-specific or GBM-specific T cells and introducing pooled CARs targeting 
multiple antigens, and another suggested testing the modulation of myeloid cells on top of an 
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anchor therapy that is showing activity. 
 

SESSION 7: INTEGRATING MOLECULAR AND IMAGING DIAGNOSTICS 

Liquid biopsy 
Trevor Pugh, PhD, University of Toronto  

Dr. Pugh’s presentation focused on hereditary cancer surveillance using cell-free DNA (cfDNA) 
sequencing. He described efforts to make cfDNA more informative for early cancer detection and 
surveillance, particularly when mutation-based signals are faint or absent. Even when early 
warning signals appear in the blood, pinpointing exact changes can be difficult, yet many 
individuals with concerning findings are diagnosed with cancer within a year. To improve 
sensitivity, his team uses cell-free genome and whole-genome sequencing to capture richer 
biological signals.  

In the CHARM prospective trial, patients with hereditary cancer undergo standard surveillance 
with or without cfDNA testing every 4 months. Positive results trigger tailored follow-up. The large 
volume of negative tests generates billions of fragments, creating a powerful machine-learning 
training resource. Dr. Pugh envisions an international consortium sharing fragmentomic data via 
cloud platforms to build a self-learning system that improves as more cancers are detected.  

Emerging from this work is a “cell-free DNA foundation model.” Rather than focusing only on 
mutations, each cfDNA fragment is treated as a data object with more than 100 features. 
Fragmentation patterns reflect tissue- and cell-of-origin, enabling inference of cancer origin and 
immune signals. Reads may also contain TCR fragments or microbial signatures. By “decorating” 
every fragment and applying AI-driven methods, the model uses all reads, enriching cancer-
derived fragments and reconstructing clearer copy-number profiles.  

He also highlighted immune profiling. In TCR similarity networks, a query set of TCRs are grouped 
with published TCRs with validated antigen/HLA specificity as well as “orphan” TCRs that have 
been seen in other projects but have no known targets. Some Li–Fraumeni syndrome patients 
share such TCRs, narrowing plausible antigen targets. TCR CDR3 sequencing in cfDNA shows 
overlap with tumor-resident CD8 T cells, suggesting cfDNA captures tumor-reactive clones.  

Ultimately, Dr. Pugh aims to combine fragmentomic and immune profiling into a multi-omic assay 
for precise cancer risk stratification. This concept moves beyond binary cfDNA calls towards 
reconstructing complete cancer genomes and immune cell profiles directly from blood enabled 
by scalable ultra-deep sequencing. 
 

Dissecting gliomas ecosystems by single-cell and spatial genomic analysis 
Mario L. Suvà, MD, PhD, Massachusetts General Hospital, Harvard Medical School  

Dr. Suvà presented on the cellular and genetic complexity of GBM, emphasizing how 
heterogeneity challenges therapy. His lab has examined the relationship between cancer cell 
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phenotypes, copy-number changes, and genetics. Using single-cell whole-genome phylogenetic 
trees, they integrate genetics with expression states to define evolving cellular programs. 

His lab described a four-compartment model of GBM, that included progenitor-like NPC and OPC 
states, more differentiated astrocytic-like malignant cells, and inflamed mesenchymal-like states 
interacting with the immune system. These compartments differ transcriptionally, functionally, 
spatially, and often genetically, underscoring why single therapies fail when heterogeneity is 
ignored.  

Spatial transcriptomics revealed a layered organization of GBM around a necrotic/hypoxic center. 
Immune-reactive regions coexist with hypoxic necrotic pockets lacking T cell activity, representing 
distinct resistance niches. NPC/OPC-like cells are proliferative and invasive, likely engaging 
cancer-driving neuron pathways, but show low antigen presentation and may resist 
immunotherapy or CAR T.  

By analyzing approximately 120 samples and nearly 600,000 single cells, they refined the four 
states model into nine substates. The mesenchymal state resolved into canonical mesenchymal-
like, hypoxia-like, and stress-like subtypes, illustrating that deeper sequencing reveals increasing 
complexity. Integrating malignant states with the tumor microenvironment’s composition 
produced a stereotypical ecosystem model requiring distinct strategies. Paired primary–recurrent 
analyses showed largely stochastic trajectories, underscoring unpredictable progression.  

Using Visium HD and multi-omics, his team mapped GBM in the leptomeningeal space, resolving 
clones by chromosome differences. Clones showed regional dominance in the leptomeninges but 
were intermixed in the parenchyma. Expression states were governed either by microenvironment 
(e.g., proximity to blood vessels) or by clone-specific genetics, demonstrating that both shape 
malignant programs.  

Single cell and spatial profiling identified cytotoxic T cells expressing CD161, a novel immune 
checkpoint, supporting that novel omics approaches can lead to discoveries such as 
nontraditional immune targets. In IDH-mutant gliomas, DNA hypomethylation at progression 
expands the progenitors compartment and increases proliferation, suggesting that methylation 
dynamics drive cell states. Clinically, Dr. Suvà emphasized that mutant IDH inhibitors may 
produce differentiation responses even without radiographic response, and stratifying patients by 
methylation status may improve the prediction of benefit. 
 

Glioma interception in children and young adults 
Cynthia Hawkins, PhD, MD, The Hospital for Sick Children  

Dr. Hawkins described the implementation of liquid biopsy using cerebrospinal fluid (CSF), which 
is significantly more sensitive than blood for brain tumors. While molecular diagnostics for brain 
tumors are now strong, monitoring still relies heavily on imaging. She proposed CSF liquid biopsy 
as a more dynamic and biologically informative tool to fill major monitoring gaps.  
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The primary analyte is ctDNA, which can detect single-nucleotide variants, gene fusions, 
mutational burden, copy number changes, mutational signatures, methylation patterns, and 
fragmentomic features from very small DNA quantities. 

Her team has analyzed over 700 CSF samples, showing high concordance between ctDNA and 
tissue biopsies for copy number alterations and mutations. These findings demonstrate that CSF 
ctDNA reliably reflects the tumor genomic profile, with false positives uncommon when assays 
meet performance standards.  

Detection varies by tumor type. High-grade gliomas show alterations in 75–80% of cases, and 
germ cell tumors exceed 90%. CSF is especially valuable in DIPG, for which tumor biopsies may 
be high risk to perform or unavailable. Analyses of CSF can detect alterations, such as PDGFRA 
amplification and H3K27M mutation, enabling molecular classification and targeted trial 
enrollment. In one patient with low-grade glioma, an FGFR1 mutation was detected, guiding the 
decision for targeted therapy. 

Liquid biopsy has also been used to detect recurrences. In a medulloblastoma patient who 
developed a ventricular lesion years after treatment, CSF profiling matched it to the original 
tumor, confirming that it was a recurrence rather than a secondary malignancy.  

For therapy monitoring, serial CSF sampling has revealed differences in ctDNA clearance, 
supporting risk-adapted escalation or de-escalation. In a patient with pineoblastoma, persistent 
presence of ctDNA prompted additional treatment until clearance, suggesting a role for ctDNA as 
a marker of MRD. In mismatch repair–deficient high-grade glioma patients on immunotherapy 
treated at her institution, ctDNA clearance has been shown to strongly correlate with improved 
survival.  

Dr. Hawkins concluded that CSF liquid biopsy holds promise for diagnosis, prognosis, monitoring 
response, detecting early progression, tracking tumor evolution, and identifying MRD. RNA, 
protein, and metabolomic markers are emerging, and she encouraged incorporating CSF 
monitoring into upcoming glioma and brain tumor clinical trial designs. 
 

Multimodal AI to differentiate tumor progression from treatment effect in GBM 
Bijoy Kundu, PhD, University of Virginia  

Dr. Kundu addressed the persistent clinical challenge of distinguishing true tumor progression 
from treatment-related effects, or pseudo-progression, noting that post-treatment imaging 
findings frequently mimic recurrence. As a result, clinicians often must wait months for follow-up 
imaging or rely on pathology to establish a definitive diagnosis.  

His team is developing an AI-driven approach using dynamic PET imaging. In standard static PET, a 
tracer is injected, uptake occurs, and a brief scan produces a single snapshot. In contrast, 
dynamic PET captures four-dimensional data, measuring tracer wash-in and wash-out kinetics 
over time. This reveals greater tumor heterogeneity at the voxel level. These physics-informed 
features are fed into a custom deep-learning model to improve lesion classification beyond static 
PET or MRI alone.  
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Dr. Kundu’s team imaged 34 patients using time-of-flight PET scanners, which provide higher 
sensitivity and spatial resolution. Ground truth was established through long-term follow-up and 
surgical pathology, yielding 33 cases of true progression and 13 cases of treatment effect. Given 
the small dataset and class imbalance, they implemented strategies to mitigate bias and prevent 
overfitting. 

The workflow includes motion correction, alignment of dynamic PET to MRI space, tumor voxel 
segmentation, transformation into a standardized atlas space, and extraction into a custom 
convolutional neural network. Given the limited sample size, they used a shallow architecture with 
three convolutional layers, along with dropout and leave-one-out cross-validation to ensure 
robust evaluation.  

Physics-informed features from tracer kinetics improved performance compared with static PET 
or MRI alone. The best results combined MRI with parametric dynamic PET, achieving 87% 
accuracy, 94% precision, 88% sensitivity, 85% specificity, 91% F1 score, and 84% ROC AUC.  

Dr. Kundu concluded that, if validated in larger studies, this technology could enable earlier 
differentiation between recurrence and treatment effect, allowing timely treatment modification 
for true progression while avoiding premature changes in therapy when imaging changes 
represent beneficial treatment responses.   
 

Discussion 

This question-and-answer discussion highlighted advances ranging from immunotherapies 
(including vaccines and CAR T cells) to monitoring technologies such as TCR profiling, liquid 
biopsy, and functional imaging. These emerging tools are expected to be critical for assessing 
response, toxicity, and identifying future therapeutic targets. 

What was found in leptomeningeal disease with regard to meningeal architecture and border-
associated macrophages? 
Dr. Suva explained that spatial data from leptomeningeal disease samples showed that the 
meningeal architecture was clearly disrupted. High-resolution spatial transcriptomics precisely 
identified where GBM cells breached and destroyed the pia mater. Deeper analyses of this 
boundary region are underway to define the molecular mechanisms of barrier crossing. Myeloid 
populations were identified, though border-associated macrophages have not yet undergone 
focused phenotypic analysis. 

What did T cell receptor (TCR) sequencing reveal in Li-Fraumeni syndrome? 
Dr. Pugh replied that germline TP53 variants are present in all cells, including immune cells, 
suggesting the baseline T cell repertoire may be fundamentally different. TCR profiles alone can 
distinguish Li-Fraumeni carriers from noncarriers, though the reasons remain unclear. The 
approach may also reveal broader immune differences beyond cancer, including responses to 
viral infections. 

What are the technical considerations in cell-free DNA TCR detection? 
Sensitivity is limited by the number of DNA molecules in the sequencing library, Dr. Pugh 
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explained. The most meaningful clones are not always the most highly expanded; important 
signals may lie in intermediate-frequency clones. Integrating tumor tissue, cell-free DNA, and 
peripheral blood mononuclear cells allows for the examination of overlaps. A key limitation is that 
cfDNA lacks alpha/beta chain pairing information, though emerging single-cell sequencing 
methods may address this challenge.  

How does the dynamic PET approach compare with perfusion MRI? 
While perfusion MRI captures related tracer kinetics, Dr. Kundu explained that the current 
approach uses advanced parametric PET integrated with structural MRI sequences such as T1 
contrast-enhanced and FLAIR. Perfusion imaging and diffusion tensor imaging could enhance the 
model in the future, though integration would require careful segmentation and transfer learning 
adaptation. 

Can CSF analysis distinguish treatment effect from progression? 
In suspected pseudo-progression, CSF ctDNA can be informative, Dr. Hawkins said. Persistent 
ctDNA positivity with tumor mutations suggests true progression, whereas negative ctDNA 
alongside radiographic changes supports a treatment-related effect. Integrating CSF-derived 
molecular data into imaging-based deep learning models may further improve classification 
accuracy through multimodal frameworks. 

 
SESSION 8: BREAKING BARRIERS: CELLULAR, MOLECULAR, AND SYSTEM DYNAMICS IN 
GLIOBLASTOMA 

Human brain organoids 
Yusuke Hori, MD, Stanford University  

Dr. Hori’s research centers on the development of organoid models of radiation-induced brain 
injuries and identifying therapeutics to protect the brain from such damage.  

Surgery followed by chemoradiation is the current standard of care for newly diagnosed GBM. 
Radiation therapy (RT) is a useful local treatment modality to consolidate the anti-tumor effects of 
surgery and chemotherapy. But it also conveys the risk of injury to healthy brain tissue and long-
term neurological damage, including cognitive impairment, memory loss, and difficulty walking. 
The cognitive decline can occur as soon as a month after treatment. RT also can cause radiation 
necrosis (RN), the effects of which make it difficult to determine on imaging if true tumor 
progression has occurred or if what is being seen on scans is radiation-related changes. So, not 
only can RN result in misinterpretation of follow-up imaging, it can also delay clinical decision 
making. To date, no effective therapeutic compounds exist to prevent or treat such damage.   

Organoids are 3D structures grown in the laboratory that mimic the architecture and functions of 
organs. Brain organoids, for example, can contain multiple brain cell types, such as neurons and 
astrocytes. They are derived from stem cells or tissue-specific progenitor cells, and used in drug 
screening, disease modeling, and developmental biology research. Dr. Hori is developing and 
studying cortical organoids, which are grown from induced pluripotent stem cells and mimick the 
cerebral cortex. His lab previously developed a hypoxic brain injury model and established a high-
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throughput screening (HTS) platform. He has applied these experiences to his radiation-induced 
brain injury model, which also includes an HTS platform. 

Dr. Hori argued that drug repurposing, using high-throughput screening techniques and platforms, 
including organoids, may offer an effective way to identify neuroprotective therapies for radiation 
therapy-induced damage. He and his team have tested about 400 FDA-approved compounds to 
date, including those that can protect against anti-apoptosis and DNA damage pathways, and 
also mitochondrial damage. Of these, his lab has identified 11 neuroprotective compounds 
against radiation-induced brain injury, and are now validating the results, in in vitro and, 
eventually, in vivo models. 

He suggested that his team’s screening platform model can also be useful for screening 
radiosensitizers, noting that combinations of sensitizing agents and neuroprotective drugs have 
the potential to enhance radiotherapy effectiveness against brain tumors.  

 
Communication between the immune and nervous systems  
Anna-Maria Globig, DrMed, Allen Institute for Immunology 

The sympathetic nervous system mediates the body’s fight or flight response by releasing the two 
main neurotransmitters, adrenaline and noradrenaline. It also mediates immunosuppression, 
which is gaining new appreciation as studies show the extent to which different tissues and 
organs, as well as tumors, are innervated by sympathetic nerves.  

Dr. Globig explained that sympathetic nerves play an important role in the regulation of T cell 
differentiation and anti-cancer immune responses. In chronic infections or in cancers, T cells 
follow a very specific differentiation trajectory called T cell exhaustion, in which they gradually 
lose their abilities to efficiently fight the infection or cancer. Earlier differentiated progenitor 
exhausted T cells are distinct from later differentiated effector exhausted and terminally 
exhausted cells. Progenitor exhausted cells self-renew and give rise to the more terminally 
differentiated T cells. Progenitor exhausted cells are also the cell type that responds to checkpoint 
inhibitor therapy. In contrast, terminally exhausted cells have very little antiviral or antitumor 
function and localize close to sympathetic nerves in different mouse tumor models as well as in 
human tumors. The sympathetic neurotransmitter noradrenaline drives CD8 T cell exhaustion in 
chronic viral infection and in cancer through the noradrenaline receptor ADRB1, which is highly 
expressed on exhausted T cells.  

Dr. Globig and her co-workers wanted to see if combining pharmacological blockade of 
noradrenaline receptors (using beta blockers) with checkpoint therapy improved the latter’s 
effectiveness in both immunologically hot and cold tumors. Using an immunologically “hot” 
melanoma mouse model, they compared the effects of a beta blocker, checkpoint therapy (anti-
PD1+ anti-CTLA4), and the combination of beta blocker and checkpoint therapy. The tumors in the 
mice that received the combination treatment were significantly smaller than the tumors in any 
other treatment groups. When they removed CD8 T cells from these animals, the beneficial effect 
of the combination treatment went away, proving the effect was mediated by these cells. They saw 
similar results in an immunologically cold pancreatic cancer model, strongly suggesting that 
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blocking beta adrenergic signaling can synergize with immune checkpoint blockade, improve T 
cell effector functions and suppress tumor growth. Dr. Globig pointed out that currently there are 
a variety of clinical trials examining a combination of beta-blockers, notably propranolol, and 
checkpoint therapy in several tumor types, including non-small cell lung cancer, triple-negative 
breast cancer, urothelial carcinoma, esophageal cancer, and soft-tissue sarcoma. Several also 
include chemotherapy in the trial treatment regimens.  

 
Contributions of neutrophils, neurons, etc., to the general tumor microenvironment; stress 
and metastasis 
Mikala Egeblad, PhD, Johns Hopkins University  

Dr. Egeblad gave a primer on neutrophils, which she explained are the most abundant white blood 
cells and the first line of defense against pathogens. Neutrophils have both pro- and anti-tumor 
properties, though how that works is poorly understood. They have a unique form of cell death that 
results in the formation of neutrophil extracellular traps (NETs), which have been linked with 
cancer cell migration, invasion, and metastasis. They are also thought to play a role in 
chemoresistance and inhibition of anti-cancer immunity.  

Research from her lab showed that NETs were present in primary breast tumor necrotic tissue and 
in aggregates with neutrophils inside tumor blood vessels near necrotic tissue in mouse breast 
tumors.  

More recently, Dr. Egeblad and her colleagues showed in mouse models that NETs can drive 
vascular occlusion, pleomorphic necrosis, and metastasis, and that blocking NET formation 
substantially slowed metastasis. Dr. Egeblad said these findings could have potential implications 
for glioblastoma, asking if neutrophil/NET-mediated vascular occlusion might contribute to the 
pseudopalisading necrosis that is often seen in GBM and whether inhibiting NETs in GBM might 
reduce the necrosis and hypoxia that promotes invasion and therapy resistance in GBM. 
 
Microglial Reprogramming as a Therapeutic Avenue in GBM 
Linda Van Aelst, PhD, Cold Spring Harbor Laboratory 

Dr. Van Aelst described a novel metabolic signaling axis between GBM tumor cells and microglia 
that promotes GBM progression and may represent a therapeutic vulnerability. She emphasized 
that GBM is defined by a profoundly immunosuppressive tumor microenvironment composed not 
only of malignant cells, but also neurons, glia, and abundant tumor-associated myeloid cells, 
including resident microglia and bone marrow–derived macrophages, which can constitute 30–
50% of the tumor mass. Their accumulation correlates strongly with poor outcomes. While 
depletion of tumor-associated myeloid cells suppresses tumor growth in preclinical models, 
clinical strategies such as CSF1R inhibition have been disappointing due to resistance and 
toxicity. She proposed that reversing tumor-driven reprogramming may be more effective than 
eliminating these cells.  

Using an in vitro co-culture system, Dr. Van Aelst’s team found that GBM cells with high BCAT1 
secrete branched-chain alpha-keto acids (BCKAs). These tumor-derived BCKAs induced 



Page 36 of 39 
 

immunosuppressive reprogramming of microglia, increasing arginase-1 and CD206 expression. 
Co-culture with BCAT1-depleted tumor cells failed to induce this effect. Functionally, BCKA-
treated microglia suppressed T cell–mediated tumor killing, demonstrating impaired adaptive 
immunity.  

Disrupting BCAT1 via RNA interference, CRISPR, or a selective blood–brain barrier–penetrant 
BCAT1 inhibitor eliminated microglia-driven GBM cell proliferation in co-culture, supporting a 
noncell-autonomous role. In vivo, BCAT1-depleted GBM cells showed reduced tumor growth, 
fewer Ki67-positive cells, fewer arginase-positive microglia, and increased CD8 T cell infiltration. 
Human datasets linked BCAT1-high tumors to immunosuppressive signatures.  

Mechanistically, BCKAs activated mTORC1 and STAT3 independently: mTORC1 via microglial 
conversion to leucine, and STAT3 through a metabolite-sensing GPCR.  

Dr. Van Aelst concluded by describing a bidirectional metabolic loop in which tumor-secreted 
BCKAs reprogram microglia, and microglia return metabolites that support tumor proliferation and 
antioxidant defense. Targeting this BCAT1-driven tumor–microglia axis is now being tested in GBM 
models alone and in combination with immunotherapy and radiation. 
 
 
Digital Twins for Malignant Gliomas: Predicting Outcomes and Personalizing Therapies 
David A. Hormuth, II, PhD, Center for Computational Oncology, The University of Texas at Austin  

Dr. Hormuth introduced the concept of “digital twins” as an architectural construct designed to 
personalize radiotherapy and address the variability observed both across patients and within 
individual tumors. A digital twin links the physical patient (clinical history, imaging, and treatment 
plans) to a computational representation built as a patient-specific, biology-based mathematical 
model derived from quantitative MRI data. Unlike black-box AI, these are biology-based 
mechanistic mathematical models designed to simulate tumor growth, invasion, and response to 
therapy.   

Through data assimilation, serial MRIs acquired during treatment are incorporated into the model, 
enabling it to continuously update and refine patient-specific predictions. Using optimal control 
theory, the framework can potentially optimize therapy to improve patient outcomes. 

The GBM digital twin incorporates tumor cell proliferation, diffusion, invasion, chemo-radiation 
effects, and mechanical interactions with healthy tissue. While currently focused on bulk tumor 
properties, there is potential to integrate additional metabolic and immunologic complexity. 

An 8-year collaborative effort led to the development of a GBM digital twin for radiotherapy, using 
weekly MRI during treatment. The study examined whether radiotherapy could be adapted mid-
course based on early imaging. By assimilating MRI data through week 3, the patient-specific 
digital twin could forecast tumor burden through the remainder of treatment and follow-up. Visual 
comparisons between predicted and observed tumor burden 3 months post-treatment showed 
strong agreement. Importantly, these predictions were generated mid-treatment. The model 
preserves patient-specific anatomy, including resection cavities, rather than relying on 
population-average geometry. The model achieved an AUC of 0.93 for predicting spatial tumor 
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burden at the end of radiotherapy and 0.83 at 1-month post-treatment. This predictive accuracy 
creates an opportunity to close the loop from prediction to optimization, adapting radiation plans 
in real time for individual patients.  

Dr. Hormuth shared that the model has been successfully integrated into RayStation to generate 
deliverable treatment plans and is advancing toward clinical deployment through shadow trials to 
demonstrate real-world utility and generalizability across different cancer types. He emphasized 
that these interpretable, patient-specific frameworks are generalizable and offer explainable 
insights for personalized oncology. 
 

Advances in cell signaling mechanisms in brain tumor oncogenesis, integrative 
proteogenomic analyses, open data initiatives for collaborative research 
Adam C. Resnick, PhD, Children’s Hospital of Philadelphia  

Dr. Resnick introduced a new initiative from the Children’s Brain Tumor Network (CBTN) to expand 
partnerships and collaboration. CBTN’s strategy is guided by Metcalfe’s Law, explained, which 
states that the value of a network grows exponentially with each new connection and that in the 
pediatric context, where no single institution can support required cohorts for either clinical or 
basic research, network technologies provide an unprecedented innovation proving ground.  

Over the past decade, CBTN has built a global institutional network and generated one of the 
largest pediatric brain tumor cohorts, with extensive biospecimens and multimodal datasets, 
including whole-genome sequencing, RNA sequencing, single-cell profiling, and metabolomics.  

The next phase of CBTN’s work builds on the success of repository-based infrastructure for data 
generation by harnessing new technologies that can accelerate how such data becomes 
actionable—shifting the model from “datasets to data streams.” Dr. Resnick emphasized that the 
field continues to struggle to translate research insights into clinical care. Multimodal predictive 
models remain largely absent from electronic health record (EHR) systems, and static data 
repositories need to evolve into live data streams that connect research and care across 
increasingly complex data modalities in real time. 

He highlighted the need for secure, interoperable, multi-tenant networks capable of integrating 
longitudinal, multi-omic, multimodal, and multidisciplinary data across institutions. Currently, 
assembling a single patient record requires pulling from disconnected systems, and cross-
institution exchange of digitized data often still relies on analog workflows including harddrives, 
faxs, or CD-ROMs. This fragmentation is unsustainable and particularly problematic in pediatric 
neuro-oncology, where care and research are tightly intertwined and where large portions of the 
population are enrolled in both observational and interventional trials. 

To address this gap, CBTN and ARPA-H recently launched the Real-time Analysis Discovery 
Integrated Network Technologies (RADIANT) program. RADIANT implements solutions for 
streaming full clinical records daily into secure cloud-based environments without requiring 
hospitals to install new software, enabling scalable AI-driven analytics. Compared to manual 
abstraction, RADIANT has led to a 10- to 100-fold increase in data volume. 
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Dr. Resnick highlighted the recent announcement that the initiative was selected for a $50 million 
Pediatric Care eXpansion (PCX) investment from ARPA-H to establish a national data network, 
expanding RADIANT from a few pilot sites to more than 200 institutions across the United States 
and potentially globally. Although pediatric brain tumors will serve as the initial demonstration of 
feasibility, the extensible architecture is designed to support adult GBM and other cancers. The 
goal is to create a national, interoperable infrastructure that enables rapid development, 
validation, and deployment of real-world data with precision medicine research and clinical care. 

 

Closing discussion/wrap-up 

The final wrap-up session was held the following morning, so that participants could have the 
opportunity to more fully digest the previous days’ discussions. Moderators for each session laid 
out their overall takeaways from their respective session and ideas/ themes that resonated as high 
priorities for research and collective action. 

Each one professed a strong sense of optimism, voicing a clear sense of momentum and 
opportunities for collaborative efforts that could produce the type of meaningful progress that, to 
date, has been elusive.  

Many participants echoed the belief expressed by Dr. Monje that gliomas must be understood as 
integrated systems rather than isolated tumors, forming malignant networks within the CNS while 
recruiting and corrupting immune and stromal cells. From that baseline, it was agreed that, 
although cell-intrinsic vulnerabilities—be it specific mutations or metabolic profiles—are 
important, they are insufficient as primary therapeutic targets. Meaningful advances and 
paradigm-changing treatments will only come from combination approaches that are tested in a 
hypothesis-driven manner, including those involving targeted therapies, immunotherapy, novel 
delivery mechanisms, and resistance-disruption strategies. 

In parallel with these points were strong calls for a deeper research focus on the tumor 
microenvironment, neuronal signaling, the neural-immune milieu, and regional brain biology. 
Such research can identify new strategies, targets and biomarkers; help understand ways to avoid 
or delay treatment resistance; and identify how to tailor treatment according to each patients’ 
unique disease biology. 

More informative study and clinical trial designs and a need for greater correlative science were 
also highlighted as areas of need and priority. Trial designs have to reconceptualized, extending far 
beyond radiographic response to measures such as immune fitness, tumor heterogeneity, and 
CSF and tissue markers. A goal should be that even negative trials are informative; they should still 
be able to help the community understand why the strategy failed and how it could be improved.  

The group also highlighted the necessity of collecting large datasets and medical records, using 
AI-enabled tools to analyze them and generate hypotheses that would not emerge from smaller 
data sets. Along those same lines, there were robust calls for—and interest in—greater 
collaboration. The formation of, and funding for, cross-institutional and interdisciplinary research 
teams must be an imperative, not an occasional happening.  
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SU2C representatives thanked participants for their dedication and openness to greater 
collaboration. Their discussions will be the basis for research proposals and very likely the 
formation of several glioma-focused dream teams. They stressed the organization’s commitment 
to working with other stakeholders in this space, including foundations, research nonprofits, and 
industry partners to support the new dream teams and other collaborative research projects that 
follow directly from priority areas identified at the summit. 
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