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Dear Attendees,

We at Alex’s Lemonade Stand Foundation (ALSF) and Northwestern Mutual are proud to welcome you to the 14th
Annual ALSF Young Investigator Summit. It is a privilege to bring together researchers with the hope of changing
the future of pediatric cancer, encouraging innovation, and cultivating the brightest minds to achieve the greatest
possibilities.

In 2026 we fulfilled our commitment to fueling bold ideas from early career researchers by increasing our Young
Investigator funding. That means more novel ideas, more opportunities for collaboration, and more research
advancements toward better treatments and cures for kids with cancer. We couldn’t be more grateful to have you
devoting your time and intellect for this cause.

These next few days will hold compelling presentations, stimulating conversations and the chance to connect with
fellow leaders in your field. From long-time grantees to new and emerging Young Investigators, the work you do

is invaluable to families everywhere. We can’t wait to see the impact you make on the future of childhood cancer
research.

Thank you!
; #
/% O 7 bt
Liz & Jay Scott Steve Radke
Alex’s Parents/Co-Executive Directors President, Northwestern Mutual Foundation

Alex’s Lemonade Stand Foundation

Alex’s Lemonade Stand Foundation would like to

N2 Northwestern
4 thank our corporate partner, Northwestern Mutual,
%I’? Mutual i g

for making this amazing opportunity possible.
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Things to Know

Onsite Contact Information:

Amy Levine, Event Planner, ALSF
Phone: (610) 291-9640

Northwestern Mutual Corporate Headquarters
805 E. Mason Street, Milwaukee, WI 53202

Wi-Fi Username: NM-Guest (no password)

Pfister Hotel
424 E. Wisconsin Ave, Milwaukee, W1 53202

Baggage:
On departure day, please bring your luggage to hotel
lobby for storage with the front desk, or to the meeting at

Northwestern Mutual where there will be space to store
your bags.

Comfort Rooms:

Comfort Rooms are located on the 2nd floor of the Learning
Institute at Northwestern Mutual HQ, rooms 2F & 2G. For
assistance, please reach out to Event Staff.

Lyft Credit:

To use Lyft credits, pick up or drop off point must be within
a half mile of the either the Milwaukee airport, The Pfister
Hotel, or Northwestern Mutual Headquarters.

How to redeem the credit:
Step 1: Download the Lyft app for iPhone or Android and set
up an account.

Step 2: Activate your credit using one of the following
options —

Option 1: Visit lyft.comi/ALSFYIS26
Option 2: Enter the code in the app:

1. Open the Lyft app and tap the Accounticon at the
bottom of the screen.

2. Tap Rewards.
3. Under Offers, tap Enter code +.
4. Typein promo code ALSFYIS26 and confirm.

Once activated, the credit applies automatically when you
request a ride.



6:00PM-9:00PM

ALL SESSIONS WILL TAKE PLACE AT: NORTHWESTERN MUTUAL HQ

Summit Agenda

Tuesday, October 27,2026

Welcome Cocktail Reception

Wednesday, October 28, 2026

6:00AM-7:00AM

7:30AM

7:30AM-8:30AM

8:30AM-8:50AM

8:50AM-9:30AM

9:30AM-10:00AM

10:00AM-10:15AM

10:20AM-11:00AM

11:00AM-11:30AM

11:30AM-12:30PM

12:30PM-1:10PM

1:10PM-1:40PM

1:40PM-2:00PM

2:00PM-3:00PM

3:00PM-3:45PM

3:45PM-4:05PM

4:05PM-5:00PM

6:00PM

6:30PM-9:00PM

Group Activity: Meet for morning run with Conner, walk with ALSF
Meet to walk to NM HQ (Optional, attendees may meet us there)

Registration and Breakfast - Please bring photo ID to
Northwestern Mutual HQ

Welcome from ALSF & Northwestern Mutual Foundation

Speed Presentations 1: (5 New Class x 6 min =30 min)
Speed Presentations 1: Q&A

Break

Speed Presentations 2: (6 New Class x 6 min =36 min)

Speed Presentations 2: Q&A

Group Photo and Lunch

Speed Presentations 3: (5 New Class x 6 min =30 min)

Speed Presentations 3: Q&A

Break

Alejandro Sweet-Cordero, MD, UCSF
Driving translational research in sarcomas: increasing biological
knowledge to drive improved therapies

Career Breakout Session
-PhD
-MD, MD/PhD

Poster Preview 1: (Current & Alumni) 1 min/1 slide for posters (18)
Poster Session 1: (18)(Current & Alumni)

Meet in Hotel Lobby

Dinner, Axe Throwing & Shuffleboard!

Pfister - Rouge Room

Hotel Lobby

Hotel Lobby

NM Lobby

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC
3K & 3L (3rd Floor)
& Grand Hall BC
Grand Hall BC
South Atrium

Pfister Hotel

NorthSouth Club

230 E Pittsburgh Ave, Milwaukee



Summit Agenda

Thursday, October 29,2026

7:30AM

7:45AM-8:30AM

8:30AM-8:35AM

8:35AM-8:45AM

8:45AM-9:00AM

9:00AM-9:45AM

9:45AM-10:05AM

10:05AM-11:00AM

11:00AM-11:45AM

11:45AM-12:30PM

12:30PM-1:45PM

1:45PM

Meet to walk to NM HQ (Optional, attendees may meet us there)

Breakfast

Welcome & Ambassador Intro

Childhood Cancer Hero Ambassador: Noah Weidner

Resource Sharing Awards: Audra Brennan, Northwestern Mutual

Emily Theisen, PhD, Nationwide Children’s Hospital
Hard Problems, Honest Data: Lessons from EWSRI::FLI1

Poster Preview 2 (18) (Current & Alumni) 1 min/1 slide for posters

Poster Session 2 (18) & Break (Current & Alumni)

Where Are They Now?

Lunch

Shark Tank Competition & Voting

Summit Closing

Hotel Lobby

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC

Grand Hall BC

South Atrium

Grand Hall BC

Grand Hall BC

Grand Hall BC



Pfister Hotel

All sessions will take place at:
Northwestern Mutual (NM) Headquarters:

805 E. Mason Street, Milwaukee

Please enter through the Mason Street Lobby (Commons building on the map)

Hotel: The Pfister Hotel, 424 E Wisconsin Ave, Milwaukee, WI 53202

Milwaukee Campus Map

Wells Street

=

-
()]
v
-
=]
(V)]
wv
(02}
(4]
o

Marshall Street

Mason Street

COMMONS

VAN BUREN G-}

THE GARDEN

Jefferson Street
Jackson Street

Wisconsin Avenue

o
()]
(]
bt
=
("]
c
[
=
=]
2]
&
>

Michigan Street

US BANK

Cass Street

P> BuidingEntrance Accessible Entrance
v

Employee Parking Accessible Parking

gl VisitorParking e Skywalk

O'DONNELL
PLAZA

Lincoln Memorial Drive



N Van Buren 5t

Northwestern Mutual Headquarters

General Session
(Grand Hall BC)

LEVEL 1

Mascn 5t Entrance

K

MAP KEY FFEs Ur«lnn unnmm nmr-a.un rmr.

CreditUnion Murual Market

e 1 Bl e TR Y |

|

Vourteer Hub F
- 11 T

-/
I J | /
I o
P I * % i . -
——=2 B8 re
G T Dy ghealp (]
T F——
e
Imutr:m.mn
Somhliultllﬂi
Poster Sessions
(South Atrium)

LEVEL 3

guE

Wisconsin Ave Entranca

The Northwestern Mutual Gardens

Fireside Lounge

Career Breakout Session
(3Kand 3L)

E Mason 5t /

any padsoug N

Dutdoor Terrace Seating

S
®

E Wisconsin Ave

*Comfort Rooms are located on the 2nd floor of the Learning Institute at Northwestern Mutual HQ, rooms 2F & 2G. For assistance,

please reach out to Event Staff.



About ALSF

Alex’s Lemonade Stand Foundation (ALSF) emerged from the front yard
lemonade stand of 4-year-old Alexandra “Alex” Scott, who was fighting cancer
and wanted to raise money to find cures for all children with cancer. By the
time Alex passed away at the age of 8, she had raised $1 million. Since then,
the Foundation bearing her name has evolved into a worldwide fundraising
movement and the largest independent childhood cancer charity in the U.S.
ALSF is a leader in funding pediatric cancer research projects across the globe
and providing programs to families affected by childhood cancer. For more
information, visit AlexsLemonade.org.

Scientific Resources

Childhood Cancer Data Lab
The Childhood Cancer Data Lab (Data Lab) empowers pediatric cancer experts poised for the next big discovery with the

knowledge, data, and tools to reach it. They construct tools that make vast amounts of data widely available, easily mineable,
and broadly reusable. They train researchers and scientists to better understand their own data and to advance their work more
quickly. Read more about the Data Lab on page 13.

Childhood Cancer Repository
This repository banks and distributes validated cell lines and patient-derived xenografts (PDXs) established from childhood
cancers to investigators seeking to do research on childhood cancer. Learn more at CCCells.org. (Free)

Childhood Cancer Speaker Series

ALSF’s Childhood Cancer Speaker Series features 60-minute webinars which includes a Q&A with esteemed researchers, scientists,
physicians and professors who will speak about cutting-edge topics. Prior webinars are available to watch on our website. Learn
more at AlexsLemonade.org/Lectures. (Free)

The Childhood Cancer Report

The Childhood Cancer Report is our first comprehensive review of childhood cancer written specifically for non-scientific readers.
The report covers key data points across the U.S., treatment milestones, critical gaps, and the future of childhood cancer research.
It brings together reliable data, historical context, and current research to help families, advocates, policymakers, donors and
anyone passionate about curing childhood cancer better understand the progress we’ve made and the challenges that remain.
Read in full at AlexsLemonade.org/Childhood-Cancer-Report. (Free)

Join the Conversation with ALSF on Social Media

Tune into our social channels for daily content and updates from the Foundation, including:
+ Childhood cancer facts and research news
 Fundraising events throughout the year
« Inspirational stories about our childhood cancer heroes and researchers
« The global impact of the memory of our Founder Alex Scott

Follow us on all platforms @AlexsLemonade:

FOXIhT® 6
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https://www.alexslemonade.org/

Grant Opportunities

Alex’s Lemonade Stand Foundation has funded more than 1,500 research projects at 150 hospitals and institutions working
toward the goal of putting an end to childhood cancer. We invest in projects at every stage of the research continuum. As you think
about the next phase of funding for your research, keep us in mind!

Below are the grant categories we are offering over the next year.

_@ Early Career Research
‘N’ Award: Designed for the early career independent scientist who wants to establish a career in pediatric oncology research. The
ideal candidate has an original project, can demonstrate outstanding career development support from their institution, and has a
strong future commitment to pediatric cancer investigation.

Pediatric Oncology Student Training (POST): The POST program is for undergraduate, graduate, and medical students
interested in pursuing a career in pediatric oncology to train with research mentors. Open to mentors who are currently or
previously funded by ALSF.

RUNX1 Early Career Investigator: Designed to fund research in strategies leading to the development of therapies to
prevent the transition from pre-leukemia to leukemia for patients with RUNX1-FPD, while encouraging a new generation
of basic and translational scientists to tackle inherited hematologic malignancy predisposition disorders with a focus on
RUNX1-familial platelet disorder.

Young Investigator: Designed to fill the critical need for startup funds for less experienced researchers during their
fellowship training or early stages of their pediatric oncology research career to pursue promising research ideas.

7 Research Accelerator

Bio-Therapeutics Impact: Providing funding to support investigator-initiated clinical trials using biologic therapies,
including but not limited to immunotherapy (including cell therapies), gene therapy, and small molecules to treat childhood
cancers.

Crazy 8 Initiative Award: Funding research into innovative and rigorous approaches that directly address the most intractable
issues in pediatric cancer research today. This award is designed to coalesce cross-disciplinary cores of scientists working
collaboratively in order to accelerate the pace of discovering new cures.

Innovation: Providing seed funding to experienced investigators to pursue novel, promising, cutting-edge approaches to cure
childhood cancers. Nurtures high-risk, high-reward research and “out of the box” thinking.

R Accelerated Award: Research projects should address a testable hypothesis based on strong scientific rationale. Applicants
must be recipients of a pediatric cancer research focused NIH R01 award or equivalent (e.g.: ACS etc.) within the last five years.

Reach: Removing the barrier to critical “last mile” testing of therapeutic interventions and propelling cures and treatments
from the lab to the clinic.

RUNX1 RARE Grant: Designed to fund research that will lead to the development of therapies for patients with RUNX1-FPD
that will either intercept the transition from a precancer state (clonal hematopoiesis) to MDS/AML or prevention of cancer
(before clonal hematopoiesis).

Shark Tank Competition

_@_ Get ready for another exciting shark tank! Modeled after the TV show, pre-selected researchers will pitch the “sharks” at the

., (N

2026 YI Summit on their project’s ingenuity and potential impact for kids fighting cancer. You too will get to weigh in and
vote in the People’s Choice award!

AlexsLemonade.org/Researchers

9



Family Services

Alex’s Lemonade Stand Foundation offers many programs designed

°
to help families navigate the challenges of having a child with cancer.
Visit ALSFFamilyServices.org to learn more about all the services Scan to
we have to offer. learn more

g &

il

G

Resource Navigator

As families learn of a diagnosis, subsequent treatments and challenges, it can be overwhelming and hard to navigate. ALSF’s
Resource Navigator will bridge the gap between families in need and available resources, whether it is an ALSF resource or
another organization’s program. Reach out to Lexi: FamilyServices@AlexsLemonade.org.

Travel For Care

ALSF’s Travel For Care program ensures families battling childhood cancer have the financial assistance needed to travel to
clinical trials, experimental therapeutics, or treatment innovations not currently available at their local institution.

SuperSibs

Childhood cancer affects the whole family, not only the child who receives the diagnosis. SuperSibs is dedicated to
comforting, encouraging and empowering siblings of children with cancer, so they can face the future with courage and
hope.

Flashes Of Hope

A picture is worth a thousand memories. Flashes of Hope provides childhood cancer families with free photography
packages in local hospitals around the country as keepsakes for families to honor the unique life and memory of their hero.

Treatment Journal

The free organizer helps parents keep track of important information during their child’s treatment such as appointments,
medications, expenses, and more. Journals are available in English and Spanish.

School Support

A childhood cancer diagnosis can be difficult for teachers, administrators and families to manage in a school setting.
ALSF is committed to providing support and encouragement for school professionals to address the needs of the school
community.

Childhood Cancer Guides

Childhood Cancer Guides are comprehensive books that include explanations of various cancer types,
descriptions of treatments, emotional support suggestions, identifying helpful resources, and more.
Our books include Childhood Leukemia, Childhood Brain & Spinal Cord Tumors, Childhood Cancer Solid
Tumors, Your Child in the Hospital, and Childhood Cancer Survivors. You can request copies for free or

bulk request to share with your patients and colleagues.

@ ALST 10



Childhood cancer hero Everly

Flashes of Hope, Photographer
Edward Caldwell




Alex’'s Lemonade Stand Foundation Special Events

Great Chefs Table: NYC November 18, 2026 « Lavan Midtown NYC in New York, NY

This evening of fundraising and food begins with a lovely cocktail hour, followed by an unforgettable multi-
course meal curated by an outstanding lineup of renowned chefs and paired with exceptional wines in
support of our mission to end childhood cancer. AlexsLemonade.org/GreatChefsNYC

The Lemon Ball January 23,2027 « Springfield Country Club in Springfield, PA

ALSF’s “yellow tie” gala celebrates the lasting legacy of Alex Scott and continues to fulfill her dream of
funding cures for childhood cancer. Enjoy inspiring talks from childhood cancer heroes and their families as
Alex’s parents, Liz and Jay Scott, host what is sure to be a fabulous and unforgettable evening.

LemonBall.org

Great Chefs Table: Seattle March 18,2027 - Seattle, WA

Join guests at the beautiful Lark Seattle for an unforgettable evening with James Beard Award-winning
chef John Sundstrom. This multi-course meal prepared by an exceptional chef lineup will allow you to fund

childhood cancer research with every delicious dish. AlexsLemonade.org/GCTSeattle

!&;" Lemonade StaZ¢ @
- Youndation for childhos neer s
. 8. Z

— S . .
- Lemonade Days June 1-30, 2027 « Nationwide

Lemonade Days commemorates ALSF Founder Alex Scott’s tradition of holding her annual summer

lemonade stand. Supporters across the country join together to take a stand against childhood cancer

during June (or any other time of year) by hosting their own lemonade stands. LemonadeDays.org

Great Chefs Event Philadelphia June 2027 « Philadelphia, PA

The original ALSF culinary event, this family-friendly dining experience features chef partner Marc Vetri, his
business partner Jeff Benjamin, and more than 30 of their closest chef friends for a tasteful afternoon. Held
in the unique venue of Urban Outfitters headquarters, guests can sample the chefs’ delicious dishes while
making a difference. GreatChefsPHL.org

The Million Mile September 1-30, 2027 « Worldwide

Each September, during Childhood Cancer Awareness Month, participants in this virtual challenge
collectively raise millions of dollars and log one million miles by running, walking, or cycling. As an ALSF-
funded researcher, when you participate you are eligible to apply for a grant that could potentially match
the funds your Million Mile team raises. TheMillionMile.org

L.A. Loves Alex’s Lemonade October 2027 « Los Angeles, CA

Hosted by Chef Suzanne Goin, business partner Caroline Styne, and Chef David Lentz, this family-friendly
cookout features one-of-a-kind food and drink samplings. Mingle with superstar chefs and taste dozens of
dishes as you join ALSF in the fight against childhood cancer.

LALovesAlexsLemonade.org




Childhood Cancer Data Lab

The Childhood Cancer Data Lab (Data Lab) empowers
pediatric cancer experts poised for the next big discovery with
the knowledge, data, and tools to reach it. They construct
tools that make vast amounts of data widely available,

easily mineable, and broadly reusable. The Data Lab trains
researchers and scientists to better understand their own
data and to advance their work more quickly. They bring their
expertise working with large amounts of data to consult on
projects and collaborate with the research community.

The Data Lab is actively contributing to a multi-institutional
effort (the Sean Karl cohort) focused on understanding
therapeutic vulnerabilities in Ewing sarcoma (EwS). As part of
this collaboration, they developed a reproducible workflow
called ews-nf, designed to run common analyses across all
samples in the EwS single-cell RNA-seq cohort. This pipeline
will result in a fully annotated, harmonized dataset that

all participating teams can use for consistent downstream
analyses. Both the workflow and the generated data will be
openly shared with the research community via the Data Lab’s
Single-cell Pediatric Cancer Atlas (ScPCA) Portal.

Learn about the Data Lab’s open source tools,
training workshops, and scientific collaborations
at CCDataLab.org.

13




Speed Presentations

Session 1 Session 2 Session 3
Jhullian Alston, PhD Jihee Lee, PhD Edward Song, PhD
Julie Boiko, MD/PhD Robert Lindquist, MD/PhD Patricia Sullivan, PhD
Alexis Boulter, MD Mingjun Liu, PhD
Jodi Forward, MD

Alberto Guerra, MD/PhD

Rosa Vincent, PhD
Mohammad Ali Mohammad Nezhady, PhD

Ke Wang, PhD
Monica Pomaville, MD

Katelyn Williams, MD/PhD
Alba Sommerschield, MD

Tristen Wright, PhD

Posters
Session 1 Session 2
Gustavo Alencastro Veiga Cruzeiro, PhD JinSeok Park, PhD
Mark Applebaum, MD Abhijit Parolia, PhD
Shuhei Asada, MD/PhD Anand Patel, MD/PhD
Leidy Diana Caraballo Galva, PhD Petri P6lonen, PhD
Richard Drexler, MD/PhD Jezabel Rodriguez-Blanco, PhD
Mark Gower, PhD Ruby Sims, PhD
Grant Grothusen, PhD Daniel Solvie, PhD
Tomasz Grzywa, MD/PhD Timothy Spear, MD/PhD
Christian Hurtz, PhD Justin Sperlazza, MD/PhD
Courtney Jones, PhD Jessica Tsai, MD/PhD
Christopher Kuo, MD Christina Turn, MD
Lingzhi Li, PhD Elvin Wagenblast, PhD
Yang Li, PhD Dong Wang, PhD
Clara Libbrecht, MD/PhD Yueyang Wang, PhD
Angela Liou, MD Meghan Ward, PhD
Kyle MacQuarrie, MD/PhD Gregory Way, PhD
James Morrow, MD/PhD
Siva Kumar Natarajan, PhD

Daniel Zheng, MD
Han Zou, MD/PhD

Speakers

Liz Scott

Audra Brennan
Steve Radke Emily Theisen, PhD
Alejandro Sweet-Cordero, MD

Genevieve Kendall, PhD
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Speed Presentations
Jhullian Alston, PhD

jhullian.alston@childrens.harvard.edu

Engineering Peptides that Target Disordered Regions in PAX3-FOXO1-
Positive Alveolar Rhabdomyosarcoma

Background: Alveolar rhabdomyosarcoma is an aggressive childhood cancer, and many children
with this disease carry a mutation that combines two different proteins, PAX3 and FOXO1, into one
protein, PAX3-FOXOL1. This creates a protein with new function, causing changes in gene expression
that leads to cancer. Children with this mutation face poor outcomes. This fusion protein is highly
dynamic and samples many different structures, too many to reasonably count in fact. This makes
the protein hard to drug because we traditionally target stably folded regions of proteins. The
flexible regions in PAX3-FOXO1 recruit the cell’s gene-activation machinery. This presents a possible
vulnerability that we could target if we had the ability to drug these dynamic regions and inhibit

these cancer-causing gene programs. If we could find a way to stop this recruitment, we could @
possibly have a new way to treat these patients. My project focuses on a new strategy: designing
tiny peptides that can stick to these disordered regions despite them being dynamic. This “dynamic
binding” approach is fundamentally different from classic drug design and may finally allow us

to interfere with the fusion protein’s cancer-driving activity. By combining advanced computer

Boston Children’s
Hospital, Boston, MA

2026 Young
Investigator Grant

modeling with in vitro experiments, we aim to learn the rules that govern how these dynamic
proteins interact and use that information to create the first generation of molecules capable of
targeting fusion oncoproteins like PAX3-FOXO1.

Project Goal: The goal of this project is to create a completely new way to block the cancer-causing
protein PAX3-FOX01, which drives a particularly aggressive childhood cancer called alveolar
rhabdomyosarcoma. This protein is highly dynamic and lacks a fixed shape. Our traditional
approaches to developing drugs don’t work well for these types of proteins. My project aims to
solve this problem by designing small, dynamic peptides that can bind to these dynamic regions

of PAX3-FOXO1 and disrupt its transcriptional activity. We will identify peptides that can weaken

or block PAX3-FOX01’s ability to drive tumor growth by combining in vitro measurements with
deep-learning-based predictions of binding using only peptide amino acid sequences and measured
binding affinities. This will provide the first direct strategy for targeting this fusion oncoprotein,
something current treatments have failed to do, and hopefully one day lead to new therapies to
treat children with alveolar rhabdomyosarcoma.

Notes:

16



Speed Presentations

Julie Boiko, MD/PhD

jboiko@fredhutch.org

Tissue Macrophage Fibrogenesis in Chronic Graft-Versus-Host Disease
Following Hematopoietic Cell Transplantation

Background: Many pediatric blood cancers are cured by hematopoietic cell transplantation

(HCT), whereby a donor’s blood- and immune-cell forming stem cells are transferred to a recipient.
Unfortunately, the resultant donor-derived immune system sometimes erroneously attacks
recipient tissue, called graft-versus-host disease (GVHD). The chronic GVHD (cGVHD) form can last
for years post-HCT, affecting numerous organ systems. The most life-limiting cGVHD manifestations
are fibrotic, including sclerosis of the skin and bronchiolitis obliterans syndrome (BOS) of the lung.
One major donor-derived immune cell, the macrophage, is implicated in causing these cGVHD forms
by stimulating local tissue fibroblasts, cells which normally maintain tissue structure and in fibrosis @

Fred Hutchinson Cancer
Center, Seattle, WA

produce excessive, disorganized collagen and related molecules with a net effect of progressive
organ scarring and failure. Although recent cGVHD therapies target key macrophage-stimulating
molecules, these fibrotic cGVHD forms do not consistently respond. This phenomenon, alongside
our group’s data showing that skin contains multiple cGVHD-associated macrophage subsets with
potentially different sustaining factors, hints that this conundrum may be related to such variety

2026 Young
Investigator Grant

in cGVHD macrophages, the molecules required to sustain them throughout the cGVHD disease
course, or how this range of macrophages interacts with fibroblasts to promote fibrosis. This work
addresses these possibilities in mouse models and patient specimens.

Project Goal: In the mouse models, we will assess skin and lung cGVHD-associated macrophage
populations, their heterogeneity, their dependencies (or lack thereof) on the major cGVHD drug
targets IL-17 and CSF-1, developmental origins from blood cell precursors, and the fibroblast types
with which they interact in cGVHD tissue. These approaches will utilize technologies that measure
individual cells’ gene expression and their spatial relationships to other cells within cGVHD tissue
and separately that measure the genetic factors controlling cell development into cGVHD-causing
tissue macrophages. Our mouse model approach can turn off key genes’ expression at desired
timepoints with a drug-induced switch to facilitate studying how macrophage subsets and cGVHD
dependencies may differentially drive the disease across the post-HCT timeline. In cGVHD lung
tissue samples from patients with early vs. late BOS, we will use spatial cell gene expression to
determine how these macrophage population subsets and the fibroblasts with which they interact
may vary over the disease course. Finally, for both lung and skin, we will define in patients how
cGVHD tissue macrophages develop from blood cells. Overall, these studies may facilitate better,
more precise drug targeting of cGVHD-causing macrophages and their fibroblast interactions to
reduce patients’ complications from fibrotic cGVHD.

Notes:

1 @ ALSTE



Speed Presentations

Alexis Boulter, MD

boultera@chop.edu

The Influence of Extreme Heat on Renal Toxicities in Pediatric
Leukemia Patients

Background: As global temperatures rise, extreme heat is becoming more common. Under-
resourced and historically minoritized communities are especially vulnerable to the strain of heat
because their neighborhoods have more concrete, fewer green spaces, and worse air quality. The
kidneys are particularly sensitive to heat stress and dehydration. Children with acute lymphoblastic
leukemia (ALL) are already at high risk of kidney injury from their disease and the medications

Children’s Hospital
of Philadelphia,

they receive for treatment. Kidney injury can lead to delays in chemotherapy, hospitalization, Philadelphia, PA
and other serious complications. Some groups of children, especially those from historically

marginalized communities, are more likely to experience these treatment-related complications

and worse outcomes. While heat is known to worsen kidney health in the general population, the @

impact of extreme heat on the health of children with cancer is unknown. As heat waves become
more frequent and severe, it is critical to understand whether high temperatures increase the risk
of kidney injury or influence survival in children undergoing leukemia treatment. This knowledge
could help hospitals and families anticipate dangerous climate conditions, protect vulnerable
patients during heat events, and reduce preventable treatment complications.

2026 Young
Investigator Grant

Project Goal: This project aims to understand how extreme heat affects children with acute
lymphoblastic leukemia (ALL). We will combine the medical information for patients across several
large tertiary pediatric hospitals with detailed environmental data to determine whether exposure
to high temperatures increases the risk of kidney injury or influences overall survival outcomes.
First, we will study whether children who experience unusually hot days around the time of their
diagnosis are more likely to develop kidney injury. Next, we will examine whether heat waves
during treatment make kidney injury more likely or more severe. Finally, we will explore whether
repeated exposure to extreme heat is linked with survival, especially for children with higher-risk
types of leukemia. By identifying which children are most vulnerable to heat, this project aims to
help guide interventions to protect patients during extreme heat events. The results could guide
changes such as altered hydration plans, heat-related safety guidance, or improved access to cooled
environments. Our goal is to make cancer treatment safer for all children in a warming world.

Notes:
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Speed Presentations
Jodi Forward, MD
jodi.forward@yale.edu

Targeting Beta-Catenin Nuclear Export and Protein Degradation in
High-Risk Acute Lymphoblastic Leukemia

Background: Acute lymphoblastic leukemia (ALL) is the most common childhood cancer, and

while most children are cured, many who relapse or do not respond to treatment face very poor
outcomes. Many children who fail newer targeted drugs must return to intensive chemotherapy,
which can cause serious short- and long-term side effects. New, less toxic treatment options are

Yale University,
New Haven, CT

urgently needed. Our team recently discovered a surprising weakness in leukemia cells: unlike many
other cancers, ALL cells must constantly remove a protein called beta-catenin to stay alive. If beta-
catenin builds up, it shuts down MYC, a gene leukemia cells need for survival, causing the cancer
cells to die. We also found that ALL cells rely on a transport protein, XPO1, to move beta-catenin

out of the cell, preventing this toxic buildup. Together, these findings reveal a completely new @
vulnerability that exists only in leukemia cells, not in normal cells or other cancer cells, offering an
opportunity to design safer, more precise therapies for children with relapsed or high-risk ALL.

2026 Young
Investigator Grant

Project Goal: This project aims to develop a new, less-toxic treatment strategy for children with
high-risk leukemia by taking advantage of the unique way ALL cells handle the protein beta-catenin.
Our goal is to force leukemia cells into a state where beta-catenin builds up in the cell, shutting
down MYC and causing the cancer cells to die, while sparing healthy cells. To do this, we will test
combinations of medicines that block key leukemia survival systems. We can target beta-catenin
using drugs that inhibit GSK3, NAEL, or the immunoproteasome and then combine these with an
FDA-approved drug called Selinexor which blocks transport of beta-catenin out of the cell through
XPO1. All of these medicines already exist, and some have been tested in children, allowing quick
translation into early-phase clinical trials if our results are successful. Ultimately, this work aims to
deliver a new, targeted therapy that can improve survival and reduce treatment-related toxicity for
children facing the most aggressive forms of leukemia.

Notes:
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Alberto Guerra, MD/PhD

guerraal@chop.edu

Characterizing Determinants of Response and Therapeutic Barriers
to Novel Antibody-Drug Conjugates (ADCs) Targeting the Anaplastic
Lymphoma Kinase (ALK) Oncoprotein in Neuroblastoma

Background: Neuroblastoma is a cancer of infants and children that arises from the developing
nervous system. Patients with aggressive forms of the disease, termed high-risk neuroblastoma,
continue to face poor long-term survival and substantial treatment-related side effects from an
intensive treatment regimen of chemotherapy, surgery, radiation and immunotherapy. There is

an urgent unmet need for more effective precision therapies that target cancer cells while sparing
healthy cells to improve survival outcomes and reduce treatment-related side effects. Antibody-drug
conjugates (ADCs) function as targeted chemotherapy by linking potent chemotherapy drugs to an
antibody that can precisely locate and bind to a specific protein found on the surface of cells. ADCs
for pediatric cancers are currently limited to leukemia and lymphoma due to the scarcity of target
proteins on the surface of cancer cells that are not present on healthy cells and due to the physical
barriers surrounding neuroblastoma tumors, known as the tumor microenvironment (TME). We
have shown that the Anaplastic Lymphoma Kinase (ALK) is a protein present on the surface of

the majority of neuroblastoma tumor cells and not present on the surface of healthy tissue cells,
underscoring ALK as an attractive ADC target. We have shown that ALK can be targeted with an ADC
approach in neuroblastoma and have now produced optimized ALK targeting ADCs for rigorous
investigation to identify an ADC candidate for future clinical trials.

Project Goal: My project will focus on demonstrating strong and targeted antitumor activity of
our optimized ALK-targeting ADCs in neuroblastoma. Using neuroblastoma tumors removed from
pediatric patients during treatment, | will demonstrate ADC antitumor activity in neuroblastoma
cells and in neuroblastoma tumors implanted into mice and show that this activity is dependent on
the ADCs binding to ALK on the tumor cell surface. | will define how much ALK protein is required
on the surface of neuroblastoma tumor cells for strong ADC antitumor activity which will serve

as a guide for future patient selection. Additionally, my project will focus on identifying factors in
the area surrounding neuroblastoma tumors, known as the tumor microenvironment (TME), that
lead to resistance to ADC therapy. | will use a specialized mouse model that bears neuroblastoma
tumors with an intact immune system to realistically model the TME. | will characterize the specific
proteins and the non-tumor immune cells in the TME before and after ADC treatment to identify
specific factors in the TME that can be targeted to maximize ADC antitumor activity. The objective
of this project is to identify a lead ADC candidate for future clinical trials, define the amount of ALK
protein required for strong ADC activity, and identify barriers to ADC therapy in the TME to improve
treatment outcomes and reduce treatment-related side effects in neuroblastoma while guiding
future solid tumor ADC design and combination treatments.
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Jihee Lee, PhD

jlee368@mgh.harvard.edu

Cell State Plasticity is Required for Metastatic Tumor Growth in
FN-RMS

Background: Rhabdomyosarcoma (RMS) is a common cancer found in children and young adults.
This cancer shares many characteristics with muscle, and the most common type is called fusion-
negative RMS (FN-RMS), which is the subject of my work. While patients with RMS often have good
outcomes, those whose cancer has spread (metastasized) face a very poor prognosis, with less than
20% surviving. This highlights the urgent need to understand how RMS spreads and eventually

kills patients. Our recent research using advanced techniques to study individual cancer cells has
revealed that RMS tumors contain at least three different types of cells similar to those found in
normal muscle development. Surprisingly, we identified that not all cell types have the capability
to cause metastatic cancer, and the cell type which most resembles mature muscle cells is most
metastatic. In this project, | will uncover how FN-RMS spreads to other parts of the body.

Project Goal: | will first identify which types of cancer cells are responsible for starting new tumors
in distant organs. Next, | will test how different cell types, and their ability to change from one type
to another, contribute to each step of the spread. Finally, | will uncover the key molecular signals
that allow cancer cells to regrow once they have reached a new site. The ultimate goal of my work is
to discover new ways to prevent RMS from spreading and to improve treatment for patients whose
cancer has already spread. This could lead to the development of new therapies and better ways to
predict which patients are at higher risk of their cancer spreading.

Notes:
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Robert Lindquist, MD/PhD
robert.lindquist@ucsf.edu

Discovering Therapeutic Targets in Human iPSC-Derived Models of
ZFTA::RELA Ependymoma

Background: Children with the brain tumor Supratentorial Ependymoma (“ST-EPN”) have low
survival rates (50% at 10 years) and very high relapse rates (70%). The only effective treatments for
ST-EPN are surgery and radiation; sadly, there is no chemotherapy that is known to be effective in
this disease. There is a big need for new treatments for ST-EPN and a need for research to figure
out those treatments. Researchers recently discovered that most cases of ST-EPN are caused by

a “fusion oncoprotein” called ZRFus and very little is known about how ZRFus works. | have now
developed a new tumor model where the ZRFus has a “tag” on it that allows researchers to identify
everything that ZRFus touches in the tumor cell: every protein and gene that ZRFus targets to cause
ST EPN. To make this model, I start from “induced pluripotent stem cells” (iPSCs, which originally
were made from the skin cells of adult humans). In the lab, | grow iPSCs to become brain stem cells,
then I add ZRFus, and then | surgically implant those cells-with-ZRFus into the brains of mice. It
takes about 3 months, but those implanted cells grow into brain tumors that strongly resemble
ST-EPN. Examining the tumors, | can find the ZRFus by its “tag,” and find everything that the ZRFus
is interacting with. Those interactors might be a part of ZRFus’s tumor-causing toolkit and are
candidates for future therapeutic targets in clinical trials.

Project Goal: The overall goal of my research is to improve cure rates for a deadly childhood brain
tumor known as Supratentorial Ependymoma (ST-EPN). | have developed a new experimental
model of this cancer, which | am using to discover the ways that it forms and grows, The short

term goal is to figure out whether ST-EPN has an “achilles heel” vulnerability. The result of my
experiments will be the identification of targets for testing in upcoming clinical trials with the goal of
better outcomes for children with ST-EPN.

Notes:
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Mingjun Liu, PhD
mingjun.liu@nyulangone.org

Mechanisms and Therapeutic Targets of UBTF Tandem Duplication in
Pediatric Acute Myeloid Leukemia

Background: Acute myeloid leukemia (AML) is an aggressive cancer of the blood and bone
marrow. It starts in stem cells that should normally become healthy white or red blood cells but
instead turn into leukemia cells that grow uncontrollably. AML can affect people of all ages, but
some of the most dangerous forms occur in children and teenagers. These patients often require
intense chemotherapy, hospitalization, and sometimes bone marrow transplants. Even with these
treatments, some children relapse, and options become limited. Recently, researchers discovered
a new subtype of AML caused by a change in a gene called UBTF. In some children or young adults
with AML, UBTF acquires an abnormal repeated segment called a “tandem duplication” (UBTF- @

NYU Grossman School of
Medicine, New York, NY

TD). This change alters how blood cells function and is linked to treatment resistance and poor
outcomes. Besides, UBTF-TD often appears with other mutations, such as WT1 or FLT3, which

may make the disease even more aggressive. Given the clinical significance, there are no targeted 2026 Young
therapies that exist, and families face an urgent need for better treatment strategies.

Investigator Grant

Project Goal: Our project aims to understand how UBTF-TD causes leukemia in young patients

and to identify better treatment options. First, we will study leukemia samples from children using
advanced single-cell technologies. These methods allow us to analyze thousands of individual
cancer cells at once - revealing patterns that are invisible with traditional approaches. We hope to
learn what makes UBTF-TD leukemia behave differently from other forms of AML. We also created

a laboratory model of UBTF-TD AML using human blood stem cells and CRISPR gene editing. These
engineered cells behave like leukemia cells, showing that the UBTF-TD mutation can drive disease.
When we added a second mutation commonly seen in patients (WT1), the cells changed the

gene expression profile and behaviors, suggesting that these mutations work together to worsen
leukemia. By transplanting these engineered cells to mice, we developed the animal model needed
to better characterize how these mutations change cell behavior and to test potential therapeutic
strategies. Using these models, we will test therapies that may work specifically against UBTF-TD
cells, including drugs called Menin inhibitors, which are already being explored for other leukemias.
Our goal is to provide a foundation for safer, more effective treatments for children and adolescents
facing this high-risk subtype.

Notes:
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Mohammad Ali Mohammad Nezhady, PhD

mohammadali.mohammadnezhady@stjude.org

Leveraging Oncogenic Mutant-ATRX Driven Collateral Vulnerabilities to
Identify Novel Therapeutic Approaches

Background: Neuroblastoma is the most common solid tumor found outside the brain in children
and accounts for nearly 10% of all childhood cancer diagnoses, while causing almost 15% of deaths
from childhood cancers. Despite the use of very aggressive and toxic combination treatments,
children with high-risk neuroblastoma still have poor survival rates, and there are currently no cures
for children whose disease comes back after treatment. High-risk neuroblastoma includes several
genetic subtypes. Among these, the most deadly forms are those with changes in a gene called
ATRX, which normally helps control how DNA is organized in cells. ATRX mutant neuroblastomas
are especially aggressive compared to other high-risk types. This is partly because current standard
immunotherapy treatments are less effective against them, and these tumors are also resistant

to standard chemotherapy drugs. Identifying new immunotherapeutic targets that these tumors
cannot escape and understanding immune-based treatments and how they develop resistance to
chemotherapy - leading to relapse and death - are poorly studied. Answering these two critical
questions is the main focus of the proposed research.

Project Goal: In this work, | will study the fundamental mechanisms by which mutant ATRX drives
new therapeutic vulnerabilities and promotes resistance to chemotherapy. These studies directly
address one of the most serious clinical problems facing children with ATRX mutant neuroblastoma.
The proposed research will identify and confirm new targets forimmune-based therapies, while
also examining how treatment resistance develops and identifying possible molecular targets

that could be used to prevent this resistance. Together, these studies will open new opportunities
for developing immune-based treatments and provide a deeper understanding of chemotherapy
resistance, supporting the development of new biology-driven drugs that could improve the
effectiveness of current therapies.

Notes:
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Monica Pomaville, MD

monica.pomaville@seattlechildrens.org

Nucleic Acid-Based Strategy Targeting Fusion Oncogenes in CNS
Tumors

Background: Nearly 40% of all childhood cancers contain abnormal gene fusions, yet targeted
therapies exist for only a subset of these alterations. Fusions, formed when two separate genes
are joined together, promote tumor growth and often drive disease, making them attractive
therapeutic targets. However, the complicated structure of fusion proteins often impedes small
molecule inhibitor development, and when drugs are available, resistance to therapy inevitably
develops. Furthermore, the diversity of rare fusion partners hinders traditional drug development
mechanisms. This project aims to develop a personalized medicine approach using nucleotide-
based therapies. Nucleotide-based therapies consist of DNA and RNA molecules engineered to
bind directly to target fusions and deplete their expression, bypassing the traditional challenges
that exist with small molecule inhibition. In this project, | will use nucleotide therapies engineered
against specific fusion transcripts in pediatric gliomas, a group of aggressive, relentless brain
tumors. | hypothesize that oncofusions can be directly targeted using this approach to offer a new
treatment strategy for children with low-grade and high-grade glioma.

Project Goal: Children with recurrent gliomas lack standard-of-care therapies, and they remain
extremely difficult-to-treat. My overarching goal is to change this narrative by developing targeted
therapies directed at one of the most pervasive molecular alterations identified in childhood
cancers: oncogenic fusions. Our team has designed nucleotide therapies that decrease fusion
expression in multiple cancer types. Using constructs designed specifically for pediatric low-grade
glioma and high-grade glioma, | will test their ability to decrease cell growth in cell culture and
patient-derived organoid models. | will characterize the mechanistic impact of fusion depletion
by performing advanced RNA-sequencing analysis. Using mouse models, | will test the ability

of nucleotide therapies to reach deep brain tissues by direct injection into the cerebrospinal
fluid, leveraging the blood brain barrier to retain therapies in the central nervous system. Using
neurosurgical placement of a catheter that imitates delivery in patients, | will deliver nucleotide
therapies and evaluate how they impact tumor growth and how they are distributed across

the body. This work will provide critical data necessary to open a clinical trial evaluating this
personalized medicine approach for children with brain tumors.

Notes:
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Alba Sommerschield, MD

alba_sommerschield@dfci.harvard.edu

Targeting KAT2A-Dependent Oncogenic Transcriptional Programs in
Pediatric AML Using a Novel Molecular Glue Degrader

Background: Pediatric acute myeloid leukemia (AML) is a type of blood cancer affecting children
and adolescents. Despite advances in therapy, survival has improved only modestly over the past

decade, and relapse or treatment-resistance remain deadly. In AML, genetic changes can hijack the

Dana-Farber Cancer
Institute, Boston, MA

cell’s normal control systems, making key “switchboard operators” - proteins called transcription
factors that coordinate multiple cellular programs - drive cells toward cancer growth. Targeting
these switchboard operators directly has proven extremely difficult. One protein, KAT2A, acts as an
“amplifier,” boosting the signals from transcription factors and helping leukemia cells survive and
multiply. Until now, there were no therapies that could selectively target KAT2A. A team at Dana-

Farber Cancer Institute has now developed WM-03-166, a first-of-its-kind drug (called a molecular @
glue degrader) which can specifically destroy KAT2A. My studies show that removing KAT2A with
WM-03-166 halts leukemia growth, triggers cancer cells to mature into normal blood cells, and
improves survival in animal models of AML. | have also found that KAT2A works closely with one
famous switchboard operator, MYC, helping it drive leukemia programs, suggesting that targeting
KAT2A may be a way to indirectly suppress even the most challenging cancer drivers.

2026 Young
Investigator Grant

Project Goal: This project focuses on a high-risk subtype of pediatric AML called KMT2A-driven AML,
which is particularly aggressive and difficult to treat. We aim to understand how KAT2A amplifies
leukemia-driving programs in KMT2A-driven AML, including its collaboration with MYC, and to test
whether removing it with WM-03-166 can be a novel, effective treatment for kids with AML. First,

we will identify the genes and DNA regions controlled by KAT2A to reveal the cancer-promoting
programs it helps maintain. Next, we will study how KAT2A directly works with MYC to sustain
leukemia cell survival. Finally, we will test WM-03-166 in lab grown and patient-derived KMT2A-
driven leukemia models, measuring its ability to halt cancer growth, promote cancer cells to mature
into normal blood cells, and improve survival. The ultimate goal is to provide the evidence needed
to bring WM-03-166 into clinical trials for kids with this aggressive type of AML. Success could

offer a lifesaving treatment for high-risk pediatric AML and establish a framework for translating
similar approaches to other childhood cancers driven by similar cancer gene programs. In addition,
this work would identify markers to predict which children are most likely to benefit, laying the
groundwork for safer, more precise treatments.

Notes:
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Edward Song, PhD

edward.song@seattlechildrens.org

Enhancing CAR T Cell Therapy for Diffuse Intrinsic Pontine Glioma by
Promoting CAR T Cell Persistence with Novel Manufacturing Approach
and Immune Checkpoint Receptor Modification

Background: My research at Seattle Children’s Hospital is to develop and improve a new type of
cellular therapy to treat children’s brain cancers. We call this new treatment CAR T cell therapy, in
which we genetically modify patients’ own immune cells so that they can directly recognize and kill
cancer cells. This new CAR T cell technology is one of the most exciting new technologies developed
in recent years for cancer treatment, and it has been very effective at treating blood cancers.
Currently, we are trying to take this new technology and improve it to treat brain cancers in children
that are extremely fatal.

Project Goal: This project is focusing on improving the CAR T cells with a novel production method
and additional gene modifications so that they can stay functional longer in tumors and be more
effective at treating brain cancers in children. We hope these enhanced CAR T cells will bring cures
to children with brain tumors and save invaluable lives.

Notes:
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Patricia Sullivan, PhD

psullivan@childrensnational.org

Decoding Splicing Dysregulation in Pediatric CNS Tumors through
Multi-Omic Integration

Background: Childhood brain tumors remain the deadliest form of childhood cancer, claiming
more young lives each year than any other disease. Over the past decade, advances in DNA
sequencing have identified many of the genetic mutations, fusions, and chromosomal changes
that initiate these tumors. These discoveries have transformed diagnosis and led to new molecular
classifications. Yet, despite these breakthroughs, many tumors still lack clear genetic drivers or fail
to respond to targeted therapies, suggesting that the answers lie beyond DNA alone. One critical
and often overlooked layer of regulation lies in RNA splicing: the process that edits and joins RNA
segments for protein synthesis. When splicing goes wrong, it can generate abnormal RNA and
protein products that alter cell growth, signaling, and immune recognition. The brain is especially
prone to splicing complexity, producing the highest isoform diversity of any human tissue. In this
context, splicing errors can easily masquerade as normal variation, making interpretation extremely
difficult. Modern RNA-sequencing can detect hundreds of thousands of splicing events per tumor,
but determining which are biologically meaningful remains a major barrier. By investigating how
splicing becomes dysregulated and uncovering the molecular forces that drive it, we can better
understand the biology of pediatric brain tumors and tap into the vast number of splicing events
that may offer therapeutic opportunities.

Project Goal: Using a large, harmonized dataset of more than 2,000 pediatric brain tumors, this
project will systematically map splicing disruption across tumor types and determine the drivers of
these changes. By integrating RNA sequencing with whole-genome, whole-exome, and methylation
data, we will identify genetic mutations and epigenetic changes that alter RNA splicing. We will
quantify the overall level of splicing disruption per patient, assess its association with age, tumor
subtype, and survival, and examine whether changes in RNA-binding proteins or the splicecosome
contribute to this disruption. These analyses will reveal whether extensive splicing dysregulation
marks aggressive disease or defines specific biological subgroups. Ultimately, this work will create
the most comprehensive picture to date of how splicing is controlled - and miscontrolled - in
childhood brain tumors. It will uncover molecular mechanisms that generate novel RNA isoforms,
some of which may encode tumor specific antigens or vulnerable targets for RNA-based therapies.
By pinpointing the biological consequences of splicing dysregulation, this project will map the key
splicing events that can be harnessed for diagnosis and therapy, guiding future efforts to turn RNA
vulnerabilities into effective treatments. The diversity of RNA changes within each patient provides a
rich set of molecular targets that are currently untapped yet could meaningfully improve outcomes
for children with brain cancers.

Notes:
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Rosa Vincent, PhD

rlvincent@houstonmethodist.org

Engineering Therapeutic Probiotics to Enhance GD2.CAR-T Cell Efficacy

in Pediatric Solid Tumors

Background: Cancer treatment is quickly evolving from traditional chemotherapy to engineering
our own cells as living medicines. With this momentum, I’'m developing a new kind of cell therapy
that brings together two unlikely partners: CAR T cells - designer immune cells that target specific
markers on cancer cells, and probiotics - ‘helpful bacteria’ - that can selectively grow in solid
tumors. CAR T cells have cured children with certain blood cancers, but they’ve struggled in solid
tumors like neuroblastoma and osteosarcoma where the hostile tumor environment, combined
with the lack of ‘good’ markers to target, often shuts them down before they have a chance to
work. Remarkably, the same harsh environment that weakens T cells can fuel the growth of some
probiotic bacteria. These bacteria can be easily engineered to deliver custom-made signals and
therapies directly inside the tumor. My research combines these complementary approaches - CAR
T cells and therapeutic bacteria - to create a more powerful treatment that fights solid tumors from
the outside and in.

Project Goal: In my earlier work, | engineered bacteria to “paint” tumors with synthetic markers,
making them easier for CAR T cells to target and destroy. This worked at first. But overtime, too
much additional stimulation from the bacteria eventually caused the CAR T cells to burn out. To fix
this, I’'m redesigning the bacterial cell surface to be gentler on the immune system, making these
microbes better partners for CAR T cells and safer for young patients. To amplify these benefits

for CART cells, | am also engineering the bacteria to detect, and reverse, the inhibitory conditions

created by tumors that shut down T cell activity. Finally, | will use advanced techniques to study how

engineered bacteria, CART cells, and the immune system interact inside tumors. Together, these

efforts will lay the groundwork for a smarter, more cooperative therapy that could one day offer new

hope to children with aggressive, difficult-to treat solid tumors
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Ke Wang, PhD

Ke.Wang@mssm.edu

Targeting WT1-Mutant Stem-like Programs Driving Lineage Plasticity
and Therapy Resistance in Pediatric AML

Background: Acute myeloid leukemia (AML) is an aggressive blood cancer in children. Even

with strong chemotherapy and bone marrow transplants, many children relapse, and relapse is
often deadly. About one in four children in this high-risk group carries a mutation in a gene called
WTL1. These patients often respond poorly to treatment and relapse early, but we still do not fully
understand why. WT1 normally helps guide healthy blood cell growth. When WT1 is damaged,
our research shows that leukemia cells can “rewire” themselves to survive. They switch on genes
to become more stem-like and gain the ability to change their identity. These “shape shifting”
leukemia stem cells can hide from therapy, stay quiet in protected areas of the bone marrow, and
later grow back to cause relapse. In this project, we will use advanced tools to model WT1-mutant
childhood AML using human blood stem cells. This will let us see exactly how WT1 mutations
activate these dangerous survival programs. We will also test new treatment strategies that target
these pathways, including drug-filled nanoparticles designed to deliver therapy directly to leukemia
stem cells. Our goal is to understand why WT1-mutant leukemia is so hard to cure and to lay the
groundwork for therapies that prevent relapse and give more children a chance at long, healthy
lives.

Project Goal: The goal of this project is to understand why WT1-mutant childhood AML is so hard to
cure and to find new ways to stop the leukemia from coming back. First, we will build accurate lab
models of this high-risk leukemia by starting with healthy human blood stem cells and engineering
them to carry the same genetic changes seen in children with WT1-mutant AML. This will allow us to
watch how these changes turn normal cells into aggressive leukemia in a way that closely matches
what happens in patients. Next, we will study how WT1 mutations change the behavior of leukemia
stem cells, the rare “root” cells that can survive treatment and later regrow the disease. Our early
work suggests that WT1 mutations switch on pathways that make these cells tougher, more flexible,
and more resistant to therapy. We will examine how these pathways work and why they give
leukemia stem cells a survival advantage. Finally, we will test new treatment strategies using our
models and patient leukemia samples. These include drugs that block the harmful pathways turned
on by WT1 mutations and “smart” nanoparticles designed to deliver therapy directly to leukemia
stem cells. Our long-term aim is to develop combination treatments that eliminate relapse-causing
leukemia stem cells, lower the chance of the leukemia returning, and ultimately improve outcomes
for children with WT1-mutant AML.

Notes:
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Katelyn Williams, MD/PhD

kwill245@jh.edu

Defining Immune Landscapes and IL-1RAP Driven Myeloid
Immunosuppression in Ewing Sarcoma

Background: Ewing Sarcoma (EWS) is a rare and aggressive cancer that primarily affects children
and young adults. This tumor can arise in bones or soft tissues and is particularly dangerous
when it spreads to other parts of the body (metastasis) or returns after treatment (relapse), with
survival rates dropping below 30%. Despite ongoing clinical trials, no progress has been made

for these patients in decades, and they are required to endure intense chemotherapy every other
week with significant short- and long-term side effects. While immunotherapy has revolutionized
treatment options for many adult cancers, its effectiveness has been disappointingly limited in
pediatric tumors such as EWS. Researchers believe this lack of response may be linked to the
unique biology of pediatric cancers, including a lower number of mutations that could generate
effective targets forimmune attack. Though EWS has been thought to have minimal immune cell
infiltration, new studies suggest that the immune environment may be more complex, potentially
hiding opportunities for new treatments. Understanding this intricate immune landscape is crucial
for uncovering barriers to effective immunotherapy and identifying new avenues for innovative
therapies that will give these patients a better chance of long-term survival.

Project Goal: The aim of this project is to comprehensively examine the immune microenvironment
of Ewing Sarcoma (EWS) using advanced techniques and a valuable biorepository of human tumor
samples, generously gifted by our patients and their families. By employing a multimodal approach,
we will characterize the diverse immune cell populations present in EWS tissues and explore their
functional roles and interactions within the tumor environment. Specifically, we will investigate how
different immune cell types interact with each other and will correlate these findings with patient
outcomes. Understanding these immune dynamics is crucial, as different immune cell types can
either support or hinder effective tumor responses. One key focus will be on the role of a protein
called ILIRAP, which may influence immune system suppression in the tumor microenvironment,
and may be targeted by therapies in the future. Ultimately, this research seeks to reveal the immune
signatures associated with better prognoses and identify potential therapeutic targets for improving
treatment outcomes. By deepening our understanding of the immune landscape in EWS, we hope to
pave the way for more effective immunotherapy strategies that could benefit young patients fighting
this challenging disease.

Notes:
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Tristen Wright, PhD

twrighO7@nyit.edu

Decoding Fusion Oncoprotein-Driven Protein Interaction Landscapes
to Reveal Therapeutic Vulnerabilities in Pediatric Ependymoma

Background: Ependymoma is a severe childhood brain tumor that often cannot be cured with
current treatments. Children typically undergo surgery and radiation, which can help manage the
cancer but often cause long-term side effects. Unfortunately, there are no medicines that specifically
target the biology of this cancer, and many children experience tumor regrowth even after
aggressive treatment. Most ependymomas in the upper part of the brain are caused by a genetic
error where two genes are abnormally fused together, creating what is called a fusion oncoprotein.
This “fusion protein” sends harmful signals within the cell that alter which genes are turned on or
off, promoting tumor growth. However, we still do not fully understand how these fusion proteins
function inside the cell or which other proteins they interact with. Scientists now have evidence
that these fusion proteins gather in small “droplets” inside the cell nucleus - called biomolecular
condensates - where they recruit many other proteins to help control gene activity. If we can
identify which proteins are pulled into these droplets, we might find new weak points that can be
targeted with drugs. Understanding these networks is an essential step toward developing better,
safer treatments for children with ependymoma.

Project Goal: The goal of this project is to understand how fusion proteins that cause ependymoma
work within tumor cells and to identify new treatment approaches based on these findings. To do
this, we will attach a special enzyme called TurbolD to the fusion proteins. TurbolD functions like

a “molecular highlighter,” marking nearby proteins inside the cell. This allows us to map all the
proteins that gather around the fusion protein, especially within abnormal droplets (condensates)
where it operates. Once we identify which proteins are part of this network, we will test which ones
the tumor actually depends on for growth. We will deactivate these partner proteins one at a time
to see if the cancer cells stop growing or die. We will also evaluate drugs or small molecules to
determine if disrupting these interactions could serve as a new therapy. By creating the first detailed
map of these fusion-driven protein networks and identifying their vulnerabilities, this study aims to
pave the way for more precise and effective treatments for children facing ependymoma.

Notes:

32

New York Institute of
Technology College of
Osteopathic Medicine,

Jonesboro, AR

=

2026 Young
Investigator Grant




Posters

3 @ ALST




Posters

Gustavo Alencastro Veiga Cruzeiro, PhD

gavcruzeiro@gmail.com

Unraveling GABAergic Interneuron-like Lineage in H3G34-mutant
Hemispheric High-grade Gliomas: Their Impact on Network Formation
and Invasion

Background: DHG-H3G34 is a highly aggressive and universally fatal type of brain cancer that
primarily affects teenagers. Because it spreads quickly, consists of a complex mix of cell types, and
does not respond well to current therapies, there is an urgent need for new treatments for this
specific, understudied disease. By examining the tumor cell by cell, my research shows that it is
made up of two main types: “precursor” cells (which act like building blocks that give rise to new
cells) and cells that behave like normal brain neurons. These neuron-like cells are electrically active
and form communication networks, a feature that previous research has shown helps the tumor
grow faster. My early observations reveal that these tumor cells organize themselves in a way that
looks very similar to a developing human brain, where the neuron-like cells are surrounded by the
precursor cells. Furthermore, using advanced imaging on living cells taken directly from patients,
we can actually see these tumor cells communicating with one another using their own electrical
signals.

Project Goal: Aim 1: Discover the location of tumor cells that mimic the behavior of brain cells
(GABAergic cells) in tumors with the DHGH3G34 mutation. The goal is also to test, in a living
organism, whether the electrical signals and communication networks formed by these cells cause
the tumor to grow. Aim 2: Observe and follow the path of specific tumor cells (DCX+ cells) inside

the brains of mice. The intent is to understand exactly how these cells move, spread, and invade
healthy brain tissue. Aim 3: Determine whether combining two treatment strategies (the drug
ribociclib and the blocking of Connexin-43) reduces tumor growth in animal models. The purpose of
this combination is to simultaneously attack two different types of tumor cells: the precursor cells
(which give rise to new cells) and the cells that resemble neurons. Aim 2: Observe and follow the
path of specific tumor cells (DCX+ cells) inside the brains of mice. The intent is to understand exactly
how these cells move, spread, and invade healthy brain tissue. Aim 3: Determine whether combining
two treatment strategies (the drug ribociclib and the blocking of Connexin-43) reduces tumor
growth in animal models. The purpose of this combination is to simultaneously attack two different
types of tumor cells: the precursor cells (which give rise to new cells) and the cells that resemble
neurons.
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Mark Applebaum, MD

mapplebaum@peds.bsd.uchicago.edu

5-hydroxymethylcytosine Profiling of Cell-free DNA is a Sensitive
Method to Detect High-risk Relapsed/Refractory Neuroblastoma: A
New Approaches to Neuroblastoma Therapy Study

Background: Less than half of children with high-risk neuroblastoma are cured. There is no way
to predict response to this highly toxic treatment. Thus, there is a need for new ways to guide
treatment choices. We are working to create a robust test using routine blood samples to follow

The University of Chicago,
Chicago, IL

disease and predict which patients will respond to standard treatment. Our team created a new
method to find cancer DNA in blood samples. To bring this to the clinic, we are testing samples from
patients enrolled on the largest high-risk neuroblastoma clinical trial in North America. To date,

we have sequenced approximately 2300 samples with more ongoing. Although response data from
the associated clinical trial is not yet available for analysis, we are optimistic about the ability of

our method to detect the amount of circulating neuroblastoma DNA throughout treatment based @

on our preliminary analysis. We have also developed new ways to track evidence of different kinds
of neuroblastoma cells using the same blood samples. We are actively assessing how the amount
of resistant neuroblastoma cells change with treatment. Additionally, we have been working to
identify and validate that immune cell signatures which may reflect the composition of circulating
immune cells. We have also now validated this method for use in patients with relapsed disease. As

2021 ‘A’ Award

data analysis continues, we expect this approach will allow more children to receive just the right
amount of treatment.

Project Goal: We are evaluating DNA marks in the largest collection of plasma samples from high-
risk neuroblastoma patients in North America. Because our methodology can be performed on
small amounts of input DNA at low cost, our goal is to optimize the impact of liquid biopsy samples.
We are working towards the goal of developing FDA approved biomarkers for predicting response
at the time of diagnosis and detecting minimal amounts of otherwise difficult to detect disease
and the molecular pathways that are driving poor outcomes and therapeutic response. If we are
successful, this approach will provide “real-time” information regarding a patient’s response to
treatment and, more importantly, identify those who are not responding and may benefit from
alternative treatments. Thus, this research has the potential to change the treatment paradigm
for high-risk neuroblastoma, leading to individualized therapy decisions and, hopefully, improved
outcome. Additionally, we will be able to use the information obtained to perform additional
experiments to identify novel drivers that we can target to help cure this deadly disease.

Notes:
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Shuhei Asada, MD/PhD

shuhei_asada@dfci.harvard.edu

Exploiting a Novel DNA Repair Defect in Ewing Sarcoma

Background: Ewing sarcoma is a group of bone and soft tissue cancers that can occur in children,
adolescents, and young adults. The high response rates to DNA-damaging chemotherapy suggest
that there may be defects in DNA damage repair pathways that make Ewing sarcoma cells
susceptible to chemotherapy-induced DNA damage. However, despite these high response rates,
there is still an urgent need for new treatment options for Ewing sarcoma, particularly for patients
with relapsed and/or refractory disease. The chromosomal translocation that occurs in Ewing
sarcoma cells leads to the generation of the EWS-FLI1 oncoprotein in combination with the loss of
an allele of intact EWSR1. However, the mechanism by which EWS-FLI1 expression or loss of EWSR1
affects DNA damage repair pathways is still largely unknown. We discovered that expression of
EWS-FLI1 or loss of EWSR1 leads to a unique damage repair defect via aberrant RNA splicing. Due to
this unique defect, Ewing sarcoma cells are hypersensitive to radiation and specific chemotherapy
as well as targeting DNA repair pathways by the mechanism of synthetic lethality. By exploiting this
defect, we have identified a potentially synergistic therapeutic strategy for Ewing sarcoma cells.
Therefore, we hypothesize that exploiting this intrinsic DNA damage repair defect of Ewing sarcoma
cells will allow us to develop therapeutic advantages by targeting other DNA repair pathways
concurrently with the standard treatment used in the clinic.

Project Goal: The goal of this project is to discover new treatment options with novel mechanisms
of action for recurrent and/or refractory Ewing sarcoma. To achieve this goal, we have elucidated
the precise mechanisms by which EWS-FLI1 expression or loss of EWSR1 causes this unique DNA
damage repair defect using biological and biochemical approaches. Second, we have evaluated

the consequences of this unique DNA damage repair defect in Ewing sarcoma patients by analyzing
genomic data. Third, we have identified a subset of molecules that show a synergistic effect with
this DNA damage repair defect in Ewing sarcoma cells. We will confirm the efficacy of our new
combination strategy in vivo using a mouse model. If our preclinical studies show promising results,
there is great potential for translation to the clinic in an investigator-initiated clinical trial.

Notes:
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Leidy Diana Caraballo Galva, PhD

carabale@musc.edu

Development of Synthetic DNA Switches to Improve CAR T Cell
Function in Pediatric Solid Tumors

Background: Immunotherapy, a treatment that uses a patient’s own immune system to fight
cancer, has transformed outcomes for children and adults with certain blood cancers. Researchers
hope to achieve similar success for children with solid tumors, but a major challenge remains.
Cancer-fighting immune cells often become tired and lose their ability to work after prolonged
contact with tumors. To overcome this obstacle, we developed a new approach that helps these
cells stay active and effective for longer periods. We created special genetic “switches” that turn
on only when the immune cells encounter cancer cells, providing signals that help them survive,
multiply, and continue attacking the tumor. We tested many different versions of these switches

in the laboratory and selected the most promising candidates for further evaluation in animal
models. Our results showed that mice treated with immune cells carrying these switches survived
longer, demonstrating the potential of this strategy to improve immunotherapy for children with
solid tumors. These findings provide an important step toward developing safer and more effective
treatments for pediatric cancer.

Project Goal: The goal of this project was to create a collection of genetic “switches” that help
immune cells remain active and effective for longer periods while fighting cancer. Our aim is to
identify the best switches that could be used to improve treatments for children with cancer. To
achieve this goal, we built a library of approximately 56 different genetic switches. We engineered
human immune cells with these switches and tested how well they performed when repeatedly
exposed to cancer cells. We identified several switches that improved immune cell function
compared with cells that did not contain the switches. These enhanced immune cells were able to
withstand multiple encounters with tumor cells while maintaining their ability to grow, survive, and

kill cancer cells. Next, we selected the most promising switches and evaluated them in mice carrying
tumors. Immune cells engineered with these switches were administered to the mice, and we found

that several switches enabled the immune cells to better control tumor growth and extend survival.
Further analysis showed that the most effective switches increased markers associated with

immune cell persistence and proliferation, two characteristics that are critical for long-lasting cancer
treatment responses. Overall, these findings identify promising genetic switches that could improve

the durability and effectiveness of immune cell therapies for children with cancer.

Notes:
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Richard Drexler, MD/PhD

richard.drexler@mssm.edu

The Influence of the Raphe Nucleus and Serotonin on Progression of
Diffuse Intrinsic Pontine Glioma

Background: This project investigates how diffuse intrinsic pontine glioma (DIPG) - a devastating
pediatric brain tumor - disrupts serotonin-producing neurons in the brainstem. Last year’s

report showed that DIPG cells integrate into serotonin circuits, boost tumor growth, and trigger
depression-like behaviors in mice. Critically, we also found that this interaction is two-way:

the brainstem neurons themselves become hyperactive as tumors grow, producing anxiety

and depression in tumor-bearing animals. This year’s work advances the third research aim by
examining the circuit-level consequences. Using whole-cell patch-clamp electrophysiology - the
gold standard for measuring neural firing - we recorded directly from serotonin neurons in tumor-

bearing and control mice four weeks after implantation. Tumors dramatically increased serotonin @
neuron firing rates and burst frequency, confirming earlier findings from fiber photometry and
Neuropixels recordings with superior precision. The brainstem contains inhibitory GABAergic
neurons that normally suppress serotonin activity. We hypothesized these inhibitory neurons
might also be affected by distant DIPG cells. Using fiber photometry of GABAergic neurons, we
found reduced calcium activity in tumor-bearing mice - indicating weakened inhibitory tone. This
loss of inhibitory input likely explains the hyperactivity observed in serotonergic neurons and
demonstrates a complex interplay of different neuronal subtypes in DIPG.

Icahn School of Medicine
at Mount Sinai, New York,
NY
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Project Goal: This project explores how serotonin-producing neurons in the brainstem respond

to DIPG. Previous work showed that DIPG cells integrate into serotonin circuits and promote

tumor growth. We also discovered that the interaction is bidirectional: brainstem neurons become
dysregulated as the tumor grows, causing depression in tumor-bearing mice. The first aim has
identified novel treatment strategies with clinical potential. This year, we focus on the third aim:
understanding how different neuronal populations in the brainstem become dysfunctional in
response to distant DIPG cells, and how this drives depression - a common but poorly understood
symptom in DIPG patients. Our experiments using fiber photometry, electrophysiology, and patch-
clamp recordings showed increased serotonin neuron activity and decreased inhibitory input at

a single four-week timepoint. To better understand the underlying disease process and identify
therapeutic windows, we need temporal resolution. We will monitor different neuronal populations
across multiple timepoints during tumor progression using fiber photometry, then validate findings
with two-photon imaging and miniscope technology in behaving mice. The brainstem contains
diverse neuronal and non-neuronal cell types that likely shape responses to tumor signals. We are
establishing spatial transcriptomics to map dynamic changes in cell state between tumor-bearing
and control mice.

Notes:
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Mark Gower, PhD
mark.gower@uhn.ca

Elucidating and Targeting the Cell Surface Proteome of T-Lineage ALL

Background: T-cell acute lymphoblastic leukemia (T-ALL) is an aggressive cancer characterized
by substantial diversity in genetic and immunophenotypic subtypes. Furthermore, few treatment
options exist for patients across the subtypes who are refractory to combination chemotherapy
or for those who relapse. A subset of T-ALL is known to be susceptible to venetoclax, a drug used

University Health

to treat another type of leukemia, but diagnostic tests that can accurately identify venetoclax Network, Toronto,
susceptibility in patients are lacking. To address this clinical need, we utilized an unbiased Ontario, Canada
technique called cell surface proteomics to discover proteins differentially expressed on the surface

of venetoclax sensitive and insensitive T-ALL cells. Our analysis identified differential expression

of CD45 isoforms CD45RA and CD45RO0 as potential markers for venetoclax sensitivity. The ability @

to rapidly identify patients who may benefit from this therapy could greatly improve outcomes

for relapsed/refractory patients. Additionally, T-ALL has not benefited from the same success 2025 Young

of immunotherapeutic or tyrosine kinase inhibitor therapy as B-cell ALL. Excitingly, our surface
proteomic analysis also uncovered a pan-T-ALL protein, SLC7A1, which transports the amino acid
arginine into T-ALL cells to sustain their metabolism. Thus, we are investigating arginine metabolism
and SLC7AL as a novel target for therapeutic intervention in T-ALL.

Investigator Grant

Project Goal: Although cure rates for pediatric cancers, including T-cell acute lymphoblastic
leukemia, have greatly increased over the past few decades, relapse and refractory disease are still
a problem. Furthermore, the intense chemotherapy regimens required to treat T-ALL have lasting
effects on patient health. Thus, it would be ideal to create alternative treatment options, not just
for relapsed/refractory patients, but for all to reduce the dependence on cytotoxic therapy. The
most successful targeted therapies for pediatric acute leukemia fall into three major groups 1) small
molecule inhibitors that block oncogene addicted cancer cells 2) Antibodies targeting cell surface
molecules to activate immune-mediated killing, deliver toxins, or to blockade of receptor function
and 3) cell-based therapeutics such as CAR-T, CAR-NK, and TCR-T cells. Our study aims to identify
cell surface molecules which are functionally important for T-ALL cell survival, such as SLC7AL, to
provide additional targets for antibody and potentially cell-based therapeutics. Furthermore, our
study aims to identify markers of drug response, to aid patient risk stratification. Although targeted
therapies have associated side-effects, they are typically more favorable than cytotoxic agents used
in combination with chemotherapy. Our study seeks to improve T-ALL patient outcomes and reduce
the dependency on cytotoxic agents by identifying cell surface protein targets for antibody or cell-
based therapeutic interventions.

Notes:
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Grant Grothusen, PhD

grothuseng@chop.edu

Enhancing GPC2 CAR T cell Therapy Against Retinoblastoma

Background: Retinoblastoma is the most common childhood cancer of the eye. With early
detection and access to current optimal clinical management, retinoblastoma can be controlled

in some children, although treatment-related toxicities remain including potential vision loss and
development of secondary cancers. In cases where retinoblastoma has gone untreated or comes
back after treatment, removal of the eye is still the only option available to prevent the cancer from
spreading to the brain, where it is incurable. In recent years, a therapy called chimeric antigen
receptor (CAR) T cells, which engineers a patient’s own immune cells to fight cancer by enabling
them to detect specific cell surface molecules, has achieved great success in the treatment of certain
cancers. Our laboratory has developed CAR T cells targeting a cell surface molecule called GPC2 that
have progressed to patients with the pediatric solid tumor neuroblastoma. We have also shown
that these GPC2 CART cells are initially capable of controlling retinoblastoma growth, however our
recent studies demonstrate that these eye tumors employ creative defense mechanisms to hide
from or disable GPC2 CAR T cells, limiting long-term treatment efficacy. As such, here we propose
re-engineering GPC2 CAR T cells with specific enhancements to overcome retinoblastoma immune
evasion as a critical next step to achieving sustained antitumor activity.

Project Goal: In this project we will develop next-generation GPC2 CART cells enhanced to
overcome two different mechanisms that retinoblastoma cells may employ to resist their tumor-
killing activity. In our preliminary data, we have shown that some retinoblastomas escape GPC2 CAR
T cells by decreasing the amount of GPC2 displayed on their surface, thus enabling them to remain
undetected from these potent immune cells. In our first approach, we propose to re-engineer GPC2
CART cells with the ability to additionally detect a second retinoblastoma cell surface molecule
called GD2, which can also be targeted with CAR T cells and which we have demonstrated to
remain at high levels on the retinoblastoma cell surface. Interestingly, not all retinoblastomas
appear to down-regulate GPC2 in order to survive therapy, suggesting that other mechanisms may
also be employed. We have shown that retinoblastomas secrete high levels of molecules that can
inactivate T cells, including one in particular called MIF. Thus, in our second approach, we propose
to re-engineer GPC2 CART cells with the ability to capture tumor-secreted MIF and convert it into
an additional T cell activating signal rather than one that disables them. The preclinical efficacy
and safety studies that we propose here will provide proof-of-concept data propelling the clinical
translation of enhanced GPC2 CART cells for retinoblastoma and other pediatric tumors such as
neuroblastoma that employ similar mechanisms of immune evasion.

Notes:
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Tomasz Grzywa, MD/PhD
grzywa.t@gmail.com

Vaccine-Boosted Tumor Microenvironment-Restricted Multi-Antigen
Targeting CAR T for Pediatric High-Grade Gliomas

Background: Pediatric high-grade gliomas, including diffuse midline gliomas, are among the most
aggressive childhood cancers and remain extremely difficult to treat. Our project aims to develop a
safer and more effective CAR T-cell therapy that can recognize multiple targets found on brain tumor
cells while limiting damage to healthy tissues. During the past year, we characterized a new multi-
integrin-targeting CAR T-cell therapy, called mitCAR T cells. These cells recognized and killed a broad
range of human and mouse solid tumor cells, including a model of diffuse midline glioma. Targeting
several integrins at the same time may reduce the likelihood that tumors escape treatment by losing
a single target. We also tested genetic circuits designed to activate the mitCAR only under low-
oxygen conditions, a common feature of aggressive tumors. Although the first circuit performed well
in laboratory studies, it was not activated as expected inside tumors in mice. This finding helped us
identify an important limitation and guided the development of a new generation of human protein-
based circuits. In addition, we discovered that mitCAR T cells can recognize and eliminate tumor-
associated macrophages. These immune cells are abundant in many childhood brain tumors and
can help tumors grow while suppressing anti-tumor immune responses. This suggests that mitCAR T
cells may attack both cancer cells and supportive cells within the tumor environment.

Project Goal: This project’s goal was to develop a sustainable TME-responsive CAR T therapy for
long-term brain tumor control.

Notes:
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Christian Hurtz, PhD

churtz@llu.edu

Targeting Kinase Inhibitor Induced DNA-Damage Response in Ph-Like
ALL

Background: Over the past 40 years, big improvements in scientific research and treatments

have helped patients with B-cell acute lymphoblastic leukemia (ALL) live longer and have better
outcomes. Adding drugs that block ABL kinases to chemotherapy has significantly improved

the chances of staying cancer-free and overall survival, especially for patients with Philadelphia
chromosome-positive (Ph+) leukemia. Philadelphia chromosome-like (Ph-like) ALL is another type
of high-risk leukemia. While it’s similar to Ph+ ALL, Ph-like ALL is caused by other genetic mutations
that also activate cancer-causing signaling pathways. In cases where the CRLF2 gene is rearranged
in Ph-like ALL, we discovered that certain cancer-related pathways (JAK2/STATS5, PI3K, and BCR-

like signaling) are always active. Lab experiments show that using specific drugs to block these
pathways—like ruxolitinib (for JAK1/2), idelalisib (for PI3Kd), and dasatinib (for SRC)—can kill the
cancer cells or greatly reduce the cancer in mice models. However, despite the success in the lab, we
think this triple drug combination might not work well for real patients because of the potential for
serious side effects. So, we shifted focus and found that Ph-like ALL cells depend on SMARCAA4, an
important part of a complex that regulates how DNA is packed and unpacked, which could be a new
target for future treatments.

Project Goal: SMARCA4 is a key part of the SWI/SNF complex, which organizes DNA to ensure proper
gene expression during B cell development. Although its role in normal B cells is well established,
its impact on B-cell acute lymphoblastic leukemia (ALL) is less clear. Data from the DepMAP portal
showed that certain B-ALL cells are highly dependent on SMARCA4, suggesting that targeting
SMARCA4 might be a potential treatment option for children with B-ALL. In a study of 207 children,
no link was found between SMARCA4 expression levels and overall patient outcomes. However,
when focusing on high-risk subtypes like Ph-like and KMT2A-R ALL, we observed distinct trends.
Ph-like ALL with high SMARCA4 expression was associated with worse outcomes, while KMT2A-R
ALL showed better outcomes with higher SMARCAA4 levels. We hypothesized that Ph-like ALL might
depend on elevated SMARCA4 expression. This hypothesis was supported by experiments using
two SMARCA4 inhibitors (BRM014 and FHD-286), which showed that Ph-like ALL cells were highly
sensitive to the inhibitors, whereas KMT2A-R cells were resistant. These findings suggest that
SMARCA4 could be a promising therapeutic target for Ph-like ALL. This study aims to further validate
SMARCA4’s role in Ph-like ALL and to better understand how it drives cell proliferation, survival, and
disease progression in this subtype.

Notes:
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Courtney Jones, PhD

courtney.jones@cchmc.org

Targeting Polyamine Metabolism in Pediatric Acute Myeloid Leukemia

Background: Pediatric acute myeloid leukemia (AML) is a devasting disease with five-year survival
outcomes of approximately 60%. Therefore, there is an urgent need to develop novel therapies

for pediatric AML patients. Numerous studies have demonstrated that cellular metabolismis a

key vulnerability in adult AML; however, we understand very little about metabolism in pediatric
AML. Using pediatric AML patient derived xenograft models, we demonstrate that polyamine
metabolism is a pharmacologically targetable vulnerability of pediatric AML cells. Further, depletion
of polyamines sensitizes pediatric AML cells to chemotherapy in vitro and in vivo. Mechanistically,
polyamine depletion causes reduced protein synthesis through decreased hypusination of
translational elongation factor elF5A. Pharmacologic polyamine depletion and inhibition of elF5A
hypusination result in reduced protein synthesis and decreased expression of cell cycle regulatory
proteins resulting in a G1 cell cycle arrest and eventual cell death through apoptosis. In summary,
this study reveals polyamine metabolism and hypusination of elF5A as a vulnerability in pediatric
AML that can be targeted using clinically trackable approaches.

Project Goal: The goal of this project is to develop new treatment approaches for children with
acute myeloid leukemia (AML), a serious blood cancer with only about 60% of children surviving
five years after diagnosis. While changes in how cancer cells use nutrients and produce energy
have been shown to be important in adult AML, much less is known about these processes in
pediatric AML. Our research has identified polyamine metabolism—the process cells use to make
and regulate small molecules needed for cell growth—as a potential weakness in pediatric AML
cells. We will investigate how blocking this pathway affects leukemia cells and whether it can make
standard chemotherapy more effective. Our studies suggest that reducing polyamines disrupts the
production of proteins needed for leukemia cell growth and survival, ultimately causing leukemia
cells to stop dividing and die. The goal of this project is to determine how this vulnerability can be
safely and effectively targeted and to establish a foundation for developing new treatments for
children with AML.

Notes:
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Christopher Kuo, MD

chrkuo@chla.usc.edu

Elucidating the Role of MIF in the Inmunosuppressive Tumor
Microenvironment of Ewing Sarcoma

Background: Ewing sarcoma is an aggressive bone and soft-tissue cancer that mainly affects
children, teenagers, and young adults. Treatment still relies on intensive chemotherapy, surgery,
and radiation, which cause serious long-term side effects, and outcomes remain poor when the
cancer has spread or returns. Immunotherapy, which helps the body’s own immune system attack
cancer, has transformed care for several other cancers but has so far not worked in Ewing sarcoma.
In our earlier work mapping patient tumors cell by cell, we found that every Ewing sarcoma tumor
we studied produced high levels of a signaling protein called MIF. MIF may act in two ways: it may
tell tumor cells to keep growing and surviving, and it may signal immune cells called macrophages

to protect the tumor rather than attack it. This project tests how Ewing sarcoma cells grown in the @
lab will use MIF to co-op surrounding macrophages and transform the surrounding environment to
avoid from being killed. We have deleted MIF in Ewing sarcoma and are currently trying to see how
it acts differently in a laboratory dish. Finally, we will use a zebrafish model of Ewing sarcoma with
a working immune system; because young zebrafish are transparent, we can watch immune cells
interact with tumors in real time, with and without MIF. A drug that blocks MIF has already been
tested in adults with cancer, so our findings could move quickly toward clinical trials.

Children’s Hospital Los
Angeles, Los Angeles, CA
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Project Goal: Goal 1. Map where and how Ewing sarcoma cells “talk” to nearby immune cells.
Tumor cells release a protein called MIF, which attaches to a receptor called CD74 on immune

cells. Using a technique that spatially maps which genes are switched on in each individual cell
while keeping every cell in its original position in the tumor, we will chart this signal and see how it
shapes the groups of cells surrounding the tumor, in both patient tumors and a zebrafish model

of the disease. Goal 2. Test whether this signal from MIF matters between tumor cells and
macrophages and see whether the tumor grows less and the immune system responds better. Goal
3. Test whether the tumor’s own MIF matters in a living animal. Using zebrafish that are genetically
engineered to develop Ewing sarcoma and that have a working immune system, we will remove or
reduce MIF in the tumor and see how that changes tumor growth and the immune cells around it.

Notes:
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Lingzhi Li, PhD

lingzhi.li@bcm.edu

MYCN-induced Molecular Clock Disruption and Metabolic Rewiring
Drive Neuroblastoma

Background: MYCN amplification drives high-risk neuroblastoma (NB) and poor patient outcomes.
However, MYCN is “undruggable”. Thus, a more precise elucidation of downstream targetable
pathways is needed. Our lab previously found that MYCN blocks the molecular clock machinery,
thereby promoting NB tumorigenesis. We recently found that MYCN-driven tumors highly depend on
de novo lipogenesis and triglycerides synthesis. Fatty acid uptake and de novo synthesis converge

in lipid overload and lipid droplet accumulation. Restoring the core component of the molecular
clock, BMAL1 in MYCN-driven tumors completely suppresses de novo lipogenesis and triglycerides
synthesis, preventing tumor formation. Mechanistically, BMAL1 drives an inactive epigenetic
landscape at the promoters of lipogenic genes, thereby suppressing lipogenic output. Moreover,
physiological disruption of BMAL1 circadian oscillation promotes NB tumor growth in MYCN-
induced models, suggesting that oscillatory BMAL1 may have a tumor-suppressive role. Leveraging
the distinct oscillatory profiles of BMAL1 and lipid biogenesis, we propose that a time-specific
administration of lipogenic inhibitors will achieve optimal therapeutic effects. We are the first to
apply chronotherapy in NB preclinical models and will pave the way for its translational applications
in all metabolically restricted tumors.

Project Goal: Neuroblastoma (NB) is the most common pediatric cancer and accounts for 15% of all
childhood cancer mortality. MYCN is the most common mutated gene driving NB development, drug
resistance, and recurrence. Here, we focus on the MYCN-rewired NB metabolism and propose novel
therapeutic strategies. For MYCN-rewired metabolism, our lab found that MYCN promotes fatty acid
biosynthesis and storage in NB. We have also validated that both pathways are “druggable” in NB.
For the novel therapeutic strategy, our lab found that both pharmacological and genetic restoration
of the molecular clock inhibits MYCN-driven NB. We also found that restoring the circadian
molecular clock suppresses both fatty acid metabolic pathways in MYCN-driven NB, prompting us
to employ the circadian molecular clock in proposing novel therapeutic avenues. Collectively, we
propose a novel therapeutic strategy that time-specifically delivers the lipid metabolic inhibitors to
maximize treatment efficacy in MYCN-driven NB.

Notes:
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Yang Li, PhD
yeli@wustl.edu

Single-cell Analysis of the 3D Epigenetic Landscape in Pediatric High-
grade Gliomas

Background: Pediatric high-grade gliomas (pHGGs) are aggressive brain tumors in children. These
tumors are difficult to treat because they are very diverse due to many different genetic variants
that can cause them. Scientists have recently made progress in understanding these genetic

Washington University
School of Medicine in St.

variants, which has led to more accurate ways to classify pHGGs. In addition to genetic variants,
how gene expressions are controlled by chemical modifications on DNA (called epigenetics) within

acell, is also thought to play a role in pHGG development. However, we still don’t fully characterize Louis, St. Louis, MO
the details of these epigenetic changes and understand how they influence gene activity in pHGGs,

especially when looking at individual cells within the tumor. This research project aims to fill this

gap in knowledge by using powerful single-cell sequencing technologies to analyze pHGGs in @

great detail. We hope to create a comprehensive map of the genetic and epigenetic landscape of
pHGGs. By understanding these gene regulatory programs in more detail, we hope to identify new

) . ; . . . 2025 ‘A’ Award
biomarkers and therapeutic targets that could improve the lives of children with pHGGs.

Project Goal: Pediatric high-grade gliomas (pHGGs) are aggressive brain tumors, the leading cause
of cancer death in children. Despite recent genetic discoveries, we lack a deep understanding of how
these tumors develop at the single-cell level. This hinders the creation of effective treatments. This
project will be the first to create a comprehensive single-cell multimodal map of pHGGs. We also
aim to develop new computational tools to analyze this data. These tools will be shared with other
researchers to accelerate discoveries in pediatric brain tumors and other cancers. This project has
the potential to revolutionize our understanding of pHGGs, leading to the development of new and
more effective treatments for children with these devastating tumors.

Notes:
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Clara Libbrecht, MD/PhD
clara.libbrecht@seattlechildrens.org

Targeting Chromatin Remodeling Complexes in ZNF384-rearranged
Mixed Phenotype Acute Leukemia

Background: Mixed Phenotype Acute Leukemia (MPAL) is an understudied subtype of leukemia
that shares features of acute lymphoblastic leukemia (ALL) and acute myeloblastic leukemia

(AML). Unfortunately, patients with MPAL have been left out of clinical trials, leading to a lack of
standardized treatment. Instead, they may receive chemotherapies normally used for ALL or AML
and their outcomes remain poor. A better understanding of the disease is essential to design more
efficient and targeted therapies. Rearrangements of the ZNF384 gene have been found to be a
common genetic change in childhood MPAL. These gene changes, which lead to the production

of abnormal fusion proteins, are known to drive the development of leukemia. Studies have

shown that ZNF384 fusion proteins can turn normal bone marrow cells into leukemia cells, but it
remains unclear how exactly this happens. | had hypothesized that leukemias with a ZNF384 fusion
proteins were dependent on a protein complex called SWI/SNF, which regulates gene expression by
organizing the 3D architecture of DNA. Indeed, | found that inhibition of SWI/SNF and in particular
of its active subunits BRG1 and BRM, stops the growth of leukemia cells both in a dish or in mice by
slowing down cell cycle.

Project Goal: The long-term goal of this project is to better understand how ZNF384 fusion

proteins transform normal bone marrow cells into leukemic cells. This understanding is essential to
identify novel therapeutic targets and develop new treatment strategies for children with ZNF384-
rearranged MPAL. Over the past year, | have been able to complete one of my short-term goals as |
have confirmed that inhibition of SWI/SNF is a efficient therapeutic strategy both in vitro and in vivo
in different models of ZNF384-rearranged MPAL. My short term goals for the next two years are to
(1) Characterize the effect of SWI/SNF inhibition at the chromatin and gene expression levels and

(2) Study the functions of the wild-type ZNF384 protein in blood and bone marrow cells and how it
contributes to the oncogenic properties of the ZNF384 fusion proteins.
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Angela Liou, MD
aliou@sbpdiscovery.org

Targeting H3K27M Pediatric Diffuse Midline Gliomas Through Induced
Viral Mimicry

Background: Diffuse midline glioma is one of the deadliest childhood brain tumors, and current
treatments rarely provide long-term control. Most of these tumors carry a change called H3K27M
that disrupts how genes are regulated. Our DNA also contains ancient virus-like sequences that

are normally kept silent. We found that H3K27M tumor cells depend on two overlapping gene-
silencing systems to keep these sequences switched off. When we disrupt both systems, the tumor
cells behave as though they have been infected by a virus and activate their own antiviral defenses.
With support from Alex’s Lemonade Stand Foundation, we have shown that this strategy activates
virus-like sequences robust in H3K27M tumor cells. It reduces tumor-cell growth and survival, slows
tumor growth, and extends survival in preclinical models. Treatment also changes the immune cells
within tumors, shifting cancer-fighting T cells away from a state associated with exhaustion and
dysfunction. We are now determining which antiviral and immune pathways are required for these
effects and identifying the tumor features that predict the strongest response.

Project Goal: Our goal is to develop a new treatment strategy that turns a defining weakness of
H3K27M diffuse midline glioma against the tumor. We will determine how these tumors keep virus-
like elements silent, whether releasing those elements can directly damage tumor cells, and how
the resulting antiviral response recruits and supports cancer-fighting immune cells. We will also
identify which tumor features predict sensitivity to this approach. Ultimately, this work will guide
the selection of brain-penetrant drug combinations and biomarkers for future clinical development,
with the aim of creating more effective therapies for children with diffuse midline glioma.

Notes:
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Kyle MacQuarrie, MD/PhD

kmacquarrie@luriechildrens.org

Genomic and Nuclear Organizational Changes in Chemotherapy-
resistant Rhabdomyosarcoma Cells

Background: Rhabdomyosarcoma (RMS) is a pediatric tumor of skeletal muscle that has used

the same treatment for decades. Despite attempts to improve treatment, patients with disease
recurrence - or with widespread disease at diagnosis - still have poor survival. One way that

we could improve treatment is to better understand how tumor cells become resistant to
chemotherapy. Many studies on resistance in RMS have focused on identifying individual genes that
cause resistance, and have compared cells that are very resistant to chemotherapy to those not
resistant at all. There is reason to believe that tumor cells are affected not just by individual genes,
but by the way the parts of the cell nucleus - the control center of the cell - are organized. This
suggests that we can gain new understanding of resistance if we understand the changes that occur
in that organization. Our results to date demonstrate that when we expose the RMS cells to even
very small amounts of chemotherapy, the cells start to change some of the organization of their
nucleus, and we are working to understand if those changes are related to how DNA is packaged.
We have also found that 1) we can change organization by affecting metals and salts, which has
different effects depending on chemoresistance, 2) the organization of specific structures in the
nucleus change with chemoresistance, and 3) that a ‘chemo sensitizing’ drug that was thought to
affect a single gene also seems to affect how DNA is packaged.

Project Goal: This project seeks to understand chemotherapy resistance in rhabdomyosarcoma
tumors in two ways: 1) by looking at the organization of their nucleus - the ‘control center’ of the
cell - and 2) as a process that occurs over time. This project will search for differences in various
aspects of organization of the nucleus, and connect differences to the ability of tumor cells to resist
chemotherapy drugs. This aims to find one - or more - new approaches to making tumor cells more
vulnerable to chemotherapy. The nuclear organization of multiple types of rhabdomyosarcoma
cells that can be grown in dishes will be studied while they are exposed to slowly increasing
amounts of chemotherapy drugs. Among the techniques that will be used to understand their
organization is one called PWS (for Partial Wave Spectroscopic) microscopy. This technique utilizes
a special microscope that was developed by Dr. MacQuarrie’s scientific mentor, and has been used
successfully to advance understanding of adult tumors - including understanding of their resistance
to chemotherapy - but had not previously been used in rhabdomyosarcoma. By using tools like PWS
microscopy, and others that specifically look at organization and not just at individual genes, this
project aims to both further our understanding of why chemotherapy resistance occurs, and identify
a new way to help overcome or prevent it.

Notes:
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James Morrow, MD/PhD
james_morrow@dfci.harvard.edu

Investigating the Impact of Osteosarcoma Genetic Lesions on Bone
Differentiation

Background: In this project we introduce osteosarcoma genetic mutations into normal bone cells

to understand how these mutations impact normal bone development and lead to tumor formation.
Our work so far has shown that the mutations that cause osteosarcoma interrupt the normal

Dana-Farber Cancer
Institute, Boston, MA

process of bone development and lead to abnormal cells that may be the source of osteosarcoma
tumors. When we categorize osteosarcoma cells based on their degree of differentiation, we find
that the most aggressive osteosarcoma cells seem to be less like normal bone forming cells and
more like stem cells. Our findings indicate that these stem-like cells lead to metastatic progression
of osteosarcoma tumors. We are continuing to work to understand the biological processes that

disrupt normal bone differentiation in osteosarcoma. Through our cell engineering approach, we @
found a surprising interaction between two of the most frequently mutated genes in osteosarcoma
and indeed across cancers, TP53 and MYC. We are hopeful that this newly identified interaction
might give us new ways to develop treatments for osteosarcoma and potentially other cancers.

2024 Young
Investigator Grant

Project Goal: The primary goal of this project is to gain a better understanding of how
osteosarcoma develops from normal cells and evolves into an aggressive tumor to identify
opportunities for new therapeutic development.

Notes:
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Siva Kumar Natarajan, PhD

sivakn@umich.edu

Elucidating the Tumor Promoting Roles of Itaconate in ZFTA-RELA
Fusion Driven Ependymomas

Background: Ependymomas are lethal malignancies that bear a dismal prognosis and lack curative
treatment strategies despite decades of research. More than 70% of childhood hemispheric
ependymomas bear recurrent ZFTA-RELA fusions. Despite these advances, there are no effective
treatments, targeted therapies, or clinical trials for ZFTA-RELA ependymomas. Therefore, there is

a major knowledge gap and an urgent and unmet need to identify ZFTA-RELA-specific oncogenic
mechanisms. Tumor cells alter nutrient uptake and utilization. This is a fundamental hallmark

of cancer. Tumor-driving oncogenes, like the ZFTA-RELA fusion, rapidly alter the metabolism

to promote tumor growth. My data so far has shown that these tumors produce the metabolite
itaconate by upregulating glutamine metabolism, which then epigenetically drives the ZFTA fusion.
This proposal aims to target this altered metabolism as a possible treatment strategy. Based on this,
our proposed research in ZFTA-RELA ependymomas will provide mechanistic advancements by a)
defining how the ZFTA-RELA fusion tumors drive glutamine metabolism to produce itaconate and

b) determining the therapeutic potential of inhibiting glutamine and itaconate metabolism in these
tumors.

Project Goal: A majority of cortical ependymomas are driven by gene fusions between a chromatin
remodeler protein called ZFTA and RELA, which is the transcriptional driver of NF-kB signaling.

My data so far has shown that these tumors produce the metabolite itaconate by upregulating
glutamine metabolism, which then epigenetically drives the ZFTA fusion. | will build on these
findings and dissect the mechanisms by which these ZFTA-fusion tumors upregulate glutamine
metabolism to drive itaconate production. My data also shows that inhibiting itaconate production
reduces the ZFTA-RELA fusion oncogene and reduces tumor growth. Therefore, identifying the
upstream drivers of itaconate metabolism will help unravel new therapeutic targets for these
tumors. Thus, we expect the outcomes of my proposal to illuminate how ZFTA-RELA fusion-driven
ependymomas drive itaconate production and, more importantly, aid in the development of new
and effective treatment strategies.

Notes:
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Jinseok Park, PhD

jinseokp@usc.edu

The Effect of Heparan Sulfate Proteoglycan Regulated by PAX3-FOXO1
on Rhabdomyosarcoma

Background: Rhabdomyosarcoma (RMS) is the most common soft tissue cancer in children. One
aggressive form of the disease, called fusion-positive RMS (FPRMS), is particularly difficult to treat
and is associated with poor outcomes. This cancer is driven by an abnormal gene called PAX3-
FOXO1, but how this gene causes tumors to grow and spread is not fully understood. Our research
focuses on understanding how PAX3-FOXO1 promotes cancer progression. We discovered that
PAX3-FOXO1 regulates another molecule called SPOCK3, which helps form structures on the surface
of cancer cells. These structures allow cancer cells to receive growth signals and facilitate their
movement and spread to other parts of the body. We showed that removing SPOCK3 or disrupting

these cell-surface structures with a drug called surfen reduces cancer cell growth by suppressing @
cancer-promoting signaling pathways. These interventions also encourage cancer cells to mature
into more normal muscle cells and make it harder for them to invade surrounding tissues and
spread. Overall, this research improves our understanding of how this aggressive cancer develops
and may lead to new treatment strategies that improve outcomes for children with FRMS.

Children’s Hospital Los
Angeles, Los Angeles, CA
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Project Goal: We have shown that FPRMS cells exhibit collective invasion, in which groups of
tumor cells invade the surrounding stroma together rather than individually. This process involves
“leader” cells at the tumor margin that create invasive paths by remodeling the surrounding

stroma and “follower” cells that proliferate and push the leaders forward. We discovered that cells
at the margins of FPRMS tumor masses have lower levels of the PAX3-FOXO1 fusion protein (FP)
than cells located just behind them. We therefore hypothesize that PAX3-FOXO1 levels determine
whether cells function as leaders or followers during collective invasion. Our research indicates that
FP-driven SPOCK3 expression in follower cells promotes cell proliferation, enabling these cells to
better support collective invasion. Our preliminary findings also suggest that SPOCK3 reduces cells’
ability to remodel the extracellular matrix and form invasive pathways. We will therefore investigate
whether the lower SPOCK3 expression found in leader cells with low FP levels enhances their
ability to create these paths and lead collective invasion. Furthermore, we will test these findings in
animal models to better understand how SPOCK3 affects tumor growth and spread and to evaluate
whether surfen could be developed as a potential treatment. Overall, this research will improve our
understanding of how this aggressive cancer develops and may lead to new treatment strategies
that improve FPRMS outcomes.

Notes:
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Abhijit Parolia, PhD

aparolia@umich.edu

Characterizing and Targeting SWI/SNF Chromatin Remodeling Activity
in Ewing Sarcoma

Background: Ewing sarcoma is an aggressive bone cancer that mainly affects children, teenagers,
and young adults. Treatment still relies on intensive chemotherapy, which can cause serious long-
term side effects, and outcomes remain poor when the cancer has spread or returned. Our project
seeks a more precise treatment by targeting the molecular machinery that Ewing sarcoma cells use
to switch on the cancer-driving genes. Early findings from our laboratory show that many Ewing
sarcoma models are highly dependent on a protein complex called SWI/SNF, which opens tightly
packed DNA so that the abnormal fusion protein driving this cancer can activate tumor-growth
programs. We will determine how this process supports cancer cell growth and identify molecular
features that predict which tumors are most dependent on it. We will also test two drugs that
disable SWI/SNF in laboratory and animal models, both alone and in combination with an emerging
treatment for advanced Ewing sarcoma. This work aims to provide the biological evidence needed
to advance a targeted therapy for patients most likely to benefit, while reducing reliance on broadly
toxic treatments.

Project Goal: The overall goal of this project is to develop a targeted treatment strategy for Ewing
sarcoma that inhibits the SWI/SNF chromatin remodeling complex, a molecular machine that helps
cancer-driving genes remain highly active. Aim 1: Define how SWI/SNF supports the abnormal gene-
control system that drives Ewing sarcoma. Using chromatin assays, we will map how it opens DNA
and enables the cancer-causing transcription factor fusion protein to activate genes that promote
tumor growth and spread. Aim 2: Test whether blocking SWI/SNF can treat Ewing sarcoma and
determine which tumors are most likely to respond. We will evaluate two SWI/SNF-targeting drugs
in laboratory and animal models, both alone and in combination with an emerging treatment for
advanced disease. We will also identify molecular signatures that could help select patients most
likely to benefit. Together, these studies will provide the biological and preclinical evidence needed
to advance SWI/SNF-targeted therapy toward clinical testing for children and young adults with
aggressive Ewing sarcoma.

Notes:
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Anand Patel, MD/PhD

anand.patel2@stjude.org

Decoding Reciprocal Extracellular Matrix-tumor Cell Interactions in
Pediatric Rhabdomyosarcoma

Background: Patients with metastatic solid tumors, such as rhabdomyosarcoma (RMS), continue
to suffer from dismal patient outcomes. Innovation for treating children is hampered by our limited
understanding of how RMS cells detach from tumors and seed metastatic sites. Our laboratory

is a leader in the study of the complex cellular architecture of RMS. In prior work, we identified

the broad range of cell types within RMS and are now in a position to translate those results. In

St. Jude Children’s
Research Hospital,

preliminary work, we have developed an easy-to-perform and replicable system to model the Memphis, TN
process of cell detachment. We will use this system to understand how RMS cells adapt to and

grow when detached from the tumor surface. In addition, we will identify how RMS cells directly

change the cellular environment around them, or alternatively, how they recruit normal tissue @

cells to indirectly remodel the tissue environment. If successful, we will establish new methods to
study RMS metastasis, and we will identify new targetable pathways in metastatic RMS lesions for

. . 2025 ‘A’ Award
therapeutic intervention.

Project Goal: The goals of this proposal are two-fold: (1) Using an easy-to-implement model

of tumor detachment in rhabdomyosarcoma (RMS), we will study how RMS cells survive and
change when detached from the surface of a tumor; and (2) using a combination of experimental
models and patient samples, we will investigate how RMS cells influence the surrounding tissue at
metastatic lesions. The experiments in this proposal will lay the groundwork for future efforts to
block these processes, with the ultimate hope of developing new therapeutic approaches for the
treatment of metastatic RMS.

Notes:
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Petri Polonen, PhD

petri.polonen@bcm.edu

Uncovering Oncogenic Mechanisms in T-ALL Through Multi-Omics and
Advanced Genomic Profiling

Background: T-lineage acute lymphoblastic leukemia, or T-ALL, is an aggressive childhood

blood cancer with substantial biological diversity. Although most patients respond to therapy,

a subset have treatment-resistant disease or relapse. My project investigates the genetic and
epigenetic mechanisms that define these high-risk forms of T-ALL. | use whole-genome and RNA
sequencing, long-read sequencing, chromatin profiling, and single-cell approaches to identify
cryptic driver alterations and determine how they disrupt gene regulation. A current focus is a
recurrent noncoding alteration near the LYL1 gene that appears to activate an oncogenic regulatory
program in a subset of T-ALL and is associated with higher relapse risk. In parallel, | am developing

and validating computational models that use genomic and transcriptomic data to classify T-ALL @
subtypes and estimate relapse risk. The long-term objective is to translate these molecular insights
into clinically feasible tools for disease classification and risk stratification.

Baylor College of
Medicine, Houston, TX
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Project Goal: The goal of this project is to define the genetic and epigenetic mechanisms that
drive high-risk and relapsed T-ALL and to translate these discoveries into improved molecular
classification and prognostic tools. Ultimately, this work aims to identify patients at increased
risk of treatment failure earlier and provide a biological framework for more precise therapeutic
stratification.

Notes:
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Jezabel Rodriguez-Blanco, PhD

rblanco@musc.edu

Reactive Gliosis Promotes Medulloblastoma Relapse

Background: Medulloblastoma is the most common malignant brain tumor in children, and about
30% of cases return even after very aggressive treatment. When these tumors come back, they are
often metastatic and extremely difficult to treat, and sadly, most children with recurrent disease
survive less than one year. This makes it essential to develop therapies that not only shrink the
tumor but also prevent relapse. In our earlier work, we identified small groups of tumor cells that
resemble partially developed brain cells. These cells can survive targeted treatments and may
help the tumor regrow. Our new data suggest that the tumor microenvironment, the normal cells
surrounding the tumor, also plays an important role in helping these resistant tumor cells survive
treatment. We are now working to understand how signals from the tumor microenvironment
support these resistant cells and testing new treatment strategies designed to block these signals.
Our goal is to develop therapies that work with current treatments to eliminate resistant tumor cells,
prevent recurrence, and improve long-term survival for children with medulloblastoma.

Project Goal: Identify the parts of the tumor’s surrounding environment that contribute to
treatment resistance and relapse. Understand how signals between non-tumor cells and tumor cells
promote treatment resistance and relapse. Find treatments that block these signals between non-
tumor cells and tumor cells to help prevent tumor recurrence.

Notes:
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Ruby Sims, PhD

rasims@mednet.ucla.edu

In Vivo Transdermal Generation of CAR T cells

Background: Cell-based immunotherapies have revolutionized the treatment of pediatric cancers,
with next generation approaches exploring the engineering of immune cell populations in vivo.
While lentiviral vectors have shown potential to generate chimeric antigen receptor (CAR) T cells in
vivo, widespread clinical adoption is constrained by safety, manufacturing, and immunogenicity
concerns. Lipid nanoparticles (LNPs) offer a scalable, clinically translatable platform for the non-
viral delivery of nucleic acid cargos designed to transiently or permanently engineer T cells to
express CAR. To overcome current limitations preventing the widespread implementation of LNPs
forin vivo CAR T cell generation, we tackle two key challenges; lack of LNP specificity to target and
activate T cells, and reliance on cold-chain storage for broader clinical deployment. We achieve this
by utilizing bio-orthogonal tetrazine-transcyclooctene click chemistry to covalently decorate our
optimized LNP platform with antibodies resulting in co-stimulating anti-CD3/CD137-LNPs capable
of T cell activation and internalization via receptor mediated endocytosis. We also establish robust
lyophilization protocols enabling ambient storage of anti-CD3/CD137-LNPs retaining LNP quality
and function following resuspension. We demonstrate the functionality of resulting CD19 CAR T
cells towards Nalm-6 acute lymphoblastic leukemia cells in vitro, towards upcoming in vivo mouse
studies.

Project Goal: The overarching goal of this project is to develop a targeted, stable, and clinically
translatable lipid nanoparticle (LNP) platform for non-viral engineering of CAR T cells. Specific
project goals are: 1) Optimize LNP platforms to induce transient CD19 CAR expression in CD3+

T cells and determine the antigen-specific killing capacity of resulting CAR T cells against acute
lymphoblastic leukemia (ALL) target cells. 2) Develop a human CD3+ T-cell-targeting LNP platform
through chemical tethering of aCD3 and aCD137 monoclonal antibodies to PEGylated LNPs using
bio-orthogonal tetrazine (Tz)-trans-cyclooctene (TCO) click chemistry. 3) Optimize antibody
conjugation and presentation on the LNP surface to retain antibody functionality while maintaining
LNP physicochemical properties, nucleic acid encapsulation, and stability. 4) Characterize aCD3/
aCD137-LNP interactions with human T cells, including T-cell-specific binding, co-stimulatory
activation, and receptor-mediated LNP internalization. 5) Establish robust lyophilization and
resuspension protocols for antibody-functionalized LNPs that enable ambient storage while
preserving LNP quality, stability, T-cell targeting, and functional nucleic acid delivery. 6)
Demonstrate therapeutic functionality of LNP-generated CD19 CAR T cells through antigen-specific
cytotoxicity against CD19+ Nalm-6 ALL cells in vitro, establishing the foundation for subsequent in
vivo evaluation of the optimized platform.
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Daniel Solvie, PhD

daniel_solvie@dfci.harvard.edu

Epigenetic Regulation of MYC in Pediatric Cancer: Investigating the
Role of Ancestral Repetitive Elements and Nuclear Positioning

Background: Cancer is the leading cause of disease-related death among American children.
Despite significant progress in recent decades, which has provided the possibility of a cure for

many diagnosed children, we have not succeeded in improving the prognosis for certain cancer

Dana-Farber Cancer
Institute, Boston, MA

subtypes that have seen no advancement in the last 50 years. A key player in many of these
aggressive subtypes is a gene called MYC. When MYC becomes overactive, it can cause cells to grow
and divide uncontrollably, as well as evade the body’s natural anti-cancer mechanisms. Targeting
and taming MYC activity has proven challenging, making it one of the holy grails of cancer therapy
development. Intriguingly, in some childhood cancers, one copy of the MYC gene appears to be

inactivated, while the other copy is highly active. We found that the inactivation correlates with the @
position that the MYC gene has within the nucleus. In the first year of my ALSF grant, we extended
these observations to additional types of childhood cancer, supporting a more generalizable nature
of this mechanism. We also uncovered a connection between the MYC gene’s position in the nucleus
and patient outcomes, underscoring its potential importance for treatment and prognosis. Together,
these findings bring us closer to understanding a natural way to turn MYC off, which we hope can
eventually be translated into better diagnostic tools and treatments for children with aggressive,
MYC-driven cancers.

2025 Young
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Project Goal: The goal of this project is to investigate a previously unknown, natural mechanism
that inactivates the MYC gene in several childhood cancers. We believe this mechanism works by
physically moving the MYC gene to specific areas within the nucleus that prevent its activation.
Intriguingly, parts of the human DNA that do not contain genes, and were until recently considered
“junk”, may actually serve as literal anchors, guiding MYC to these inactive regions. Using advanced
microscopy and sequencing techniques, we aim to unravel this novel mechanism and identify the
crucial DNA sequences and proteins that control MYC’s movement in cancer cells. These insights
have the potential to advance our understanding of how cancer-driving genes are not only activated
but also inactivated. Ultimately, this knowledge could allow us to hijack this mechanism, artificially
repositioning MYC in cancer cells to switch it off. Since our work with patient samples shows a link
between MYC’s nuclear position and clinical outcomes, we believe this approach may lead to more
effective and less toxic treatments for aggressive childhood cancers, ultimately improving the lives
of young patients and their families.

Notes:
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Timothy Spear, MD/PhD
speart@chop.edu

Vaccine-boosted CAR T Cell Therapy for High-risk Neuroblastoma

Background: Chimeric antigen receptor (CAR) T cell therapy has not seen the same success against
solid tumors as it has leukemias. Poor persistence, difficult access to the tumor, and a hostile
tumor microenvironment (TME) are all barriers to effective CAR-T therapy for solid tumors. We have
developed and mRNA-lipid nanoparticle (LNP) vaccination approach to engage CAR-T with antigen
outside of the TME to boost persistence and potency. We are currently testing this in both human
and mouse systems in the lab and planning for expedited clinical translation.

Project Goal: The updated goal of the project is to complete IND-enabling studies showing
increased CAR-T efficacy when combined with combination vaccine treatment for two
neuroblastoma-directed CAR-T cells, submit INDs, and begin early phase clinical trial safety and
efficacy studies.

Notes:
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Justin Sperlazza, MD/PhD

justin.sperlazza@med.unc.edu

Utilizing Chromatin Directed Inhibitors to Regulate Gene Expression in
Ewing Sarcoma for Therapeutic Benefit

Background: Ewing sarcoma is the second most common bone cancer in children, and the
treatment of Ewing sarcoma continues to rely on traditional chemotherapy, surgery, and radiation.
Unfortunately, children who have Ewing sarcoma that returns after initial therapy or whose disease
has spread to other places in their body, a process known as metastasis, often do not survive

their disease. Immunotherapies are new approaches to treating cancer using the patient’s own
immune system. One promising immunotherapy option modifies a patient’s own T-cells to express
a Chimeric Antigen Receptor (CAR), which allows the cells to detect specific tumor cell and eliminate
their cancer. CAR T-cell therapy has revolutionized the treatment of blood cancers and holds great
promise for treating children with solid tumors, such as Ewing sarcoma. However, pediatric solid
tumors lack consistent targets, which reduces the potential therapeutic benefit of CAR-T cells. Gene
expression changes in the tumor determine if a cancer cell contains a target or not. Fortunately,
recently discovered molecules hold the potential to modify these gene changes. Therefore, this
project seeks to identify new medicines to enhance CAR-T cell therapy for pediatric solid tumors.

Project Goal: This project seeks to improve the treatment of Ewing sarcoma by utilizing small
molecules to alter how the cancer cells read their DNA, known as gene expression. The first goal

of this project will investigate the ability of the molecules tazemetostat and entinostat to force
Ewing sarcoma cells to make the cellular target “GD2”, which can then allow CAR-T cells to detect
and eliminate the cancer cells more efficiently. If successful, this part of the project will lay the
groundwork for improving the implementation of GD2-targeted CAR-T cells, which are currently
being investigated in multiple clinical trials nationwide. The second goal of this project will
investigate the ability of tazemetostat and entinostat to reduce the ability of Ewing sarcoma cells to
metastasize, or spread, to other parts of the body.

Notes:
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Jessica T'sai, MD/PhD

jtsai@chla.usc.edu

Uncovering New Approaches to Target FOXR2 in Pediatric Cancers

Background: Diffuse midline glioma (DMG) is a devastating pediatric brain cancer. Despite radiation
treatment, nearly all children diagnosed with the disease succumb to it with a median survival of 12

months. There have been few advancements in treatment, and current treatment has no curative

Children’s Hospital Los
Angeles, Los Angeles, CA

intent. Therefore, there is a dire need to develop new therapeutic strategies to improve the terrible
outcomes for these children and improve quality of life. Looking at genes that are turned on or off in
a particular type of cancer can be helpful to figure out what is causing the cancer to grow. One such
gene which we found to be turned on in DMG is FOXR2. Interestingly, FOXR2 is normally turned off in
a normal brain. I have previously studied how FOXR2 is turned on and found new FOXR2 promoters.

When a gene is turned on, the promoter is the part of DNA that is turned on first. When the FOXR2 @
promoter is turned off, DMG cancer cells die and FOXR2 is also turned off. In addition to DMGs, | have
previously found that FOXR2 is turned on in many pediatric cancers, including neuroblastoma and
rhabdomyosarcoma. This is important because the role of FOXR2 is broader than we previously
realized. This project seeks to turn off FOXR2 across FOXR2-expressing pediatric cancers as a new
therapeutic strategy.

2024 ‘A’ Award

Project Goal: In this project, we will study how to turn off FOXR2 by using small interfering RNAs
(siRNA) that block the FOXR2 promoter and are able to turn off FOXR2 in DMG cells. We will place the
siRNA that targets the FOXR2 promoter into lipid nanoparticles. We plan to test these nanoparticles
in patient-derived DMG cancer cells. Then, we plan to test these nanoparticles in a mouse model

of DMG to see if this treatment makes tumors shrink. We will work closely with our collaborator

at CHLA who has extensive experience in making and using these nanoparticles, and we will also
work together with the Small Animal Imaging Core at CHLA that will be able to accurately assess
brain tumor size in mice. Lastly, we will determine whether we can target FOXR2 promoters in other
pediatric cancers, specifically neuroblastoma and alveolar rhabdomyosarcoma. Ultimately, our goal
is to determine whether we can target FOXR2 in pediatric cancers to improve outcomes for children
and their families.

Notes:
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Christina Turn, MD

turnc@chop.edu

Arginine Depletion with DFMO in High-risk Neuroblastoma

Background: We continue to evaluate the efficacy of polyamine deprivation on high-risk
neuroblastoma. Polyamines are critical for cancer cell division and immune cell function. We
previously tested difluoromethylornithine (DFMO), which inhibits polyamines, with both dietary
and pharmacologic arginine depletion strategies, since arginine is a critical polyamine building
block. Together, DFMO and low arginine cure about 1/3 of both fully immunocompetent and T-cell

Children’s Hospital
of Philadelphia,

deficient mice. However, 2/3 have persistent tumors. We have confirmed that tumor-associated Philadelphia, PA
macrophages and neuroblasts work together to evade polyamine depletion. We found that partial

polyamine depletion with DFMO alone recruits unique macrophage populations, both pro- and

anti-tumor. We found that tumor cells from our TH-MYCN mice grown in a flask also respond to @

DFMO and arginine depletion, and we found that macrophages grown together with these tumor
cells help resist polyamine depletion. Though many macrophages died with decreased polyamines,
those that survived became pro-tumor. In other cancers (like rhabdomyosarcoma), macrophages
feed tumors metabolites they lack, and polyamine-dependent tumors like pancreatic cancer make
polyamines using glutamine, different from neuroblastoma. We found that macrophages likely
provide neuroblasts glutamine to rewire polyamine metabolism. This year, we will learn how these

2023 Young
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macrophages use amino acids to support neuroblastoma’s resistance to polyamine depletion.

Project Goal: Because of our striking discovery that DFMO and arginine deficiency can cure

mice with neuroblastoma, this project aims to specifically clarify the role of arginine in blocking
neuroblastoma growth. Our goal is to understand how the immune microenvironment affects the
ways in which neuroblasts respond to polyamine depletion. Ultimately, we plan to use the results
of this study to inform future therapeutic strategies using polyamine depletion and rewiring of
neuroblastoma metabolism.

Notes:
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Elvin Wagenblast, PhD

elvin.wagenblast@mssm.edu

Characterizing the Developmental Context of Pediatric Leukemia

Background: Leukemia is the most common cancer in children, accounting for almost one out of
three cancers. Acute myeloid leukemia (AML) is a cancer of the myeloid line of blood cells and is the
leading cause of childhood leukemic mortality. There is a great need to improve the outcome of
children who are diagnosed with AML by developing better-targeted treatment options. Although
both children and adults are affected by AML, studies indicate that the specific genetic mutations

Icahn School of
Medicine at Mount Sinai,

present in childhood and adult leukemia are different. Because all AMLs originate in stem and New York, NY
progenitor blood cells, we hypothesize that the developmental state of the initiating cell in leukemia

could play an essential role in the leukemic transformation. We are interested in investigating why

certain mutations are able to initiate leukemia in children but not in adults and for this we are @

utilizing two childhood leukemia models that we recently developed. First, we will utilize a model
of Down syndrome associated leukemia. Children with Down syndrome, who have an extra copy
of chromosome 21, have a 150-fold increased risk of developing AML. Secondly, we will utilize a
model of leukemia with NUP98-NSD1 gene fusions, which are predominantly seen in childhood

2022 ‘A’ Award

cases and are known to be therapy resistant. Using these two models, we aim to characterize the
developmental context of leukemia initiation.

Project Goal: The overall vision of the project is to understand the earliest steps of how and

why childhood AML initiates and to use this knowledge to innovate new therapeutic options. In
order to understand the leukemic development in children, we are proposing to use CRISPR/Cas9
technology in human primary blood stem cells to model the leukemic disease in mice. For this, we
are introducing the same mutations observed in leukemic patients, such as in GATAL and cohesin
genes for Down syndrome associated AML and NUP98-NSD1 for therapy resistant childhood AML,
into human primary blood stem cells and, through this, model the steps of leukemia initiation. By
utilizing blood stem cells from either young or adult individuals, we will systematically profile the
effect of the developmental state towards leukemic transformation. This will allow us to draw a
comprehensive map of which genetic mutations in which cell types are able to induce leukemia

in children versus adults. Importantly, with this model in hand, we will be able to characterize the
molecular mechanism that is responsible for leukemic susceptibility. We believe that this approach
will allow us to identify novel therapeutic targets against Down syndrome associated AML and
NUP98-NSD1 induced AML. Our long-term goal is to discover new drug targets in order to directly
improve the outcome of children with AML in the clinic.

Notes:
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Dong Wang, PhD

dong.2.wang@cuanschutz.edu

Understanding the Role of CDKS8 in Protein Synthesis for Treating MYC-
driven Medulloblastoma

Background: Group 3 medulloblastoma is an aggressive childhood brain tumor. Tumors with high
levels of a protein called MYC are especially difficult to treat. These cancer cells depend on making
large amounts of new proteins to grow and survive. Our project studies how to disrupt this process
and use that weakness to develop better treatments. We identified CDK8, a protein that helps cells
read the instructions in their genes, as an important support for these tumors. Blocking CDK8
reduces the production of proteins and slows tumor growth. Our recent findings suggest that CDK8
helps sustain the activity of MYC and another protein, OTX2, which control genes involved in tumor
growth and cell identity. This gives us a way to interfere with their effects, even though MYC and
OTX2 are difficult to block directly with drugs. We are now studying which proteins are most affected
when CDK8 is blocked. We are also testing the CDK8-blocking drug RVU120 together with TAK-228,

a drug that blocks mTOR, another controller of protein production. In our initial mouse studies, the
combination reduced tumor growth and extended survival more than either drug alone. We will test
this approach in additional models, including tumors derived from patients, and monitor treatment
side effects.

Project Goal: Our goal is to develop a more effective treatment approach for children with
medulloblastoma driven by high levels of MYC. We aim to weaken these tumors by blocking the
processes they rely on to make the proteins needed for growth and survival. First, we will determine
how CDK8 supports the gene activity controlled by MYC and OTX2 and how blocking CDK8 changes
protein production. We will identify the proteins and cell processes most affected and test which
changes help explain why tumor cells stop growing or die. These studies will help us understand
why tumors with high MYC levels are especially sensitive to CDK8 inhibition. Second, we will
determine whether combining RVU120, which blocks CDK8, with TAK-228, which blocks mTOR,
provides a stronger treatment effect than either drug alone. We will complete studies in additional
mouse models of human medulloblastoma, including models made from patient tumors. We will
measure tumor growth, survival, and side effects, and confirm that the drugs affect their intended
targets within the tumors. By the end of the project, we aim to provide evidence showing how this
treatment works, how well it controls tumors, and whether it is tolerated in these models. This
evidence will help determine whether the combination should advance toward future clinical
testing for children with this difficult-to-treat brain tumor.

Notes:
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Yueyang Wang, PhD

ywangl33@mgh.harvard.edu

PI3K-dependent Tunnelling Nanotubes Drive Cooperative
Chemotherapy Resistance in Rhabdomyosarcoma

Background: Rhabdomyosarcoma (RMS) is the most common pediatric soft tissue sarcoma.
Current standard-of-care treatment combines vincristine, actinomycin D, and cyclophosphamide
(VAC) chemotherapy with surgery and radiation. However, approximately 30% of patients develop
relapse disease, which carries a dismal five-year survival rate of only 17%. We recently identified
activation of the PIK3CA/AKT signaling pathway as a key driver of chemotherapy resistance in RMS
by activating NRF2 and transcriptionally upregulating ATP-binding cassette (ABC) transporters that
mediate drug efflux. Using cell mixing experiments with fluorescently labelled treatment responsive
and resistant cells, we found that co-culture led to the unexpected retention of parental responsive
cells after therapy. High-resolution real-time imaging using fluorescently labeled drug revealed the
creation of tunnelling nanotubes (TNTs) originating from resistant cells that extend and contact
adjacent cells to directly facilitate drug efflux. In addition, resistant cells transferred damaged
mitochondria to sensitive cells through TNTs, increasing ROS levels in sensitive cells and promoting
cell survival by upregulating the ABC transport pathway. Treatment with the FDA-approved PI3K
inhibitor Alpelisib inhibited TNT formation and significantly reduced both TNT-mediated drug efflux
and mitochondrial transfer, confirming roles for the PI3K pathway in regulating the creation and
function of TNTSs.

Project Goal: The goal of this project is to define how tunneling nanotube (TNT)-mediated
intercellular communication propagates chemotherapy resistance among heterogeneous
rhabdomyosarcoma (RMS) cells and to determine how PIK3CA/AKT signaling regulates this

process. Specifically, we will investigate how drug-resistant RMS cells use TNTs to promote survival
of neighboring treatment-responsive cells through direct drug efflux and transfer of damaged
mitochondria, which induces ROS-dependent activation of NRF2/ABC transporter signaling in
recipient cells. By defining the molecular mechanisms controlling TNT formation and cargo transfer,
this work will establish TNT-mediated communication as a previously unrecognized mechanism of
collective drug resistance and provide a rationale for targeting PI3K/AKT signaling to disrupt these
interactions and restore chemotherapy sensitivity in RMS.

Notes:

65

Massachusetts General
Hospital, Charlestown, MA

=

2024 Young
Investigator Grant

@ ALSE



Posters

Meghan Ward, PhD

meghan.ward@stjude.org

Modifying CAR T Cell Epigenetic Programs to Improve Therapy Against
Aggressive Pediatric Brain Tumors

Background: Safe and effective treatment options are desperately needed for pediatric brain tumor
patients. Specifically, | am focused on group 3 medulloblastoma, a lethal brain tumor that often
affects infants and has very poor prognosis. The Krenciute lab at St. Jude, in which | do my research,
is dedicated to developing immunotherapy treatment options for pediatric brain tumor patients in
which a patient’s own immune system is re-engineered to fight their cancer in a way that is effective
and safe for all ages. Specifically, we develop T-cell based therapies where the natural ability of

a T cell to kill cancer cells is directed and amplified by the addition of a receptor molecule that
recognizes only tumor cells. This is known as CAR T cell therapy. CAR T cell therapies have been very
successful at curing blood cancers but have struggled against brain tumors. One reason for this is
the inability of the CAR T cells to persist and function long enough to completely clear the tumor or
prevent relapse. The immunotherapy field at large is interested in finding biological drivers of failed
persistence to block or remove negative signals and improve CAR T cell therapy. Many groups have
identified single negative regulators and have removed them via gene editing technology and saw
improvement of CAR T cell therapies. However, it is not yet understood which targets have the most
profound impact on CAR T cell therapy because they have not been directly compared.

Project Goal: The overarching goal of this project is to improve CAR T cell immunotherapy against
highly aggressive group 3 medulloblastoma (G3MB) by genetically modifying the programs that
hinder CAR T cell efficacy. | have prepared a panel of CAR T cells with various genetic modifications
and will compare them head-to-head against G3MB preclinical models. | am specifically testing
which aspects of CAR T cell functionality (initial killing, long-term persistence, and expansion after
encountering tumor cells) are most important for CAR T cell efficacy. Importantly, we will evaluate
the panel of CART cells against G3MB tumor models in mice that both do and do not have fully
functional immune systems. This will allow an in-depth understanding of how the immune system
interacts with the therapy to boost or suppress CAR T cell efficacy. This is highly significant as | will
generate a platform in which the field at large may perform similar experiments so that maximum
information is gained prior to translating new CAR T cell therapies into the clinic.

Notes:
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Gregory Way, PhD
gregory.way@cuanschutz.edu

A Phenotypic Drug Screening Platform for Pediatric Cancer

Background: Science has made impressive leaps in the ability to precisely measure what is unique
about each childhood cancer patient, which has improved our ability to treat childhood cancers.
However, there remain many patients for which treatments do not work, and many more who suffer
from life-long toxic side-effects. We therefore need to develop better and less toxic treatments. One
strategy that is growing in importance is the concept of high-throughput drug screening. In these
experiments, scientists can test cellular responses to many thousands of potential therapeutic
agents. However, these responses are most commonly very simple, consisting of only counting how
many cells are present before and after drug treatment. This will tell us about the drug’s cell killing
effect, but will miss more important impacts drugs can have on cells like promoting a healthier
phenotype without killing. This category of drug screening research is called “phenotypic drug
screening”, which uses powerful microscopes and computers to learn details about cancer cells that
humans cannot see. We are learning that the information gained from these microscope images
provide unique information that may help identify new treatment avenues. With fast, modern
computers and smart algorithms we are only just now able to pursue these experiments. We will
direct all of this power to curing different types of childhood cancers with microscopy, computers,
and phenotypic drug screening.

Project Goal: We will perform drug screening in eight different types of childhood cancers using
drugs that have already been approved for many different diseases by the US FDA, which means
these drugs have low toxicity. This type of experiment is known as drug repurposing, which is a
strategy proven effective in other diseases. Importantly, we will be approaching these drug screens
differently than what’s been done before. In the past, drug screens have only looked at how effective
compounds are at killing cancer cells. Here, we will measure much more detail and learn which
drugs make cells look healthier. We will use automated microscopes to take tens of thousands of
pictures of thousands of cells and apply advanced computational procedures, like the algorithms

in chatGPT, to learn which compounds might be good candidates for follow-up experiments and
clinical trials. We will make all of the data publicly available in an easy to use web application, so
that researchers and anyone else can view the microscopy images to see for themselves how these
treatments are working. By viewing cells under a microscope, we can also learn subtle differences

in the structures within them to ask new questions about how these cancers work to grow, evade
treatment, and cause so much suffering in these children and their families. We will build a pediatric
cancer drug screening platform, which we will apply to many different cancers in the future, to
discover new treatment avenues at a large scale.

Notes:

67

University of Colorado
Denver, AMC and DC,
Aurora, CO

=

2023 ‘A’ Award

@ ALSE



Posters

Daniel Zheng, MD
zhengdl@chop.edu

Characterizing the Role of Measurable Residual Disease (MRD) in
Pediatric Acute Myeloid Leukemia (AML) Survival Disparities

Background: Acute myeloid leukemia (AML) is a rare but very serious type of blood cancer in
children. While treatments for childhood cancer have improved, 20-40% of children of AML still

do not survive. Black and Hispanic children are less likely to survive than White children, which

may be due to delays in getting diagnosed, differences in access to care, or other barriers that
disproportionately affect families from minority communities. Doctors use a blood test called
measurable residual disease (MRD) to see how well a child is responding to their first round of
chemotherapy. MRD looks for tiny amounts of cancer cells left in the body after treatment, and
children who don’t have any detectable cancer cells are more likely to survive. We don’t know if MRD

is different across racial and ethnic groups or if it explains why children in clinical trials tend to have @
better survival rates than those who aren’t in trials. One of the things we think may influence MRD
is how sick a child is when they are first diagnosed, which we think reflects delays in diagnosis and
decreased access to healthcare. Our prior research showed that Black children are sicker compared
to White children when they are first diagnosed and that sicker children seem less likely to enroll on
clinical trials. In this project, we're working with 15 different children’s hospitals across the country
to study a large group of children with AML and the role MRD plays in disparities.

Children’s Hospital
of Philadelphia,
Philadelphia, PA
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Project Goal: This project overall aims to better understand why some children with AML do worse
than others so that we can hopefully improve outcomes for everyone. We are looking at whether
MRD plays a role in survival differences between racial and ethnic groups and between children who
are and aren’t enrolled in clinical trials. We are also planning on exploring whether being very sick
at diagnosis contributes to these differences. This research hopes to uncover ways to provide earlier
and better care, reduce survival gaps, and ensure that every child with AML has a better chance to
beat cancer.

Notes:
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Han Zou, MD/PhD

hanzou@pitt.edu

Exploring the Functions of SMARCD3-reeling Signaling in the
Metastasis Phenotype and in the Subgroups Transition of
Medulloblastoma

Background: Medulloblastoma is the most common cancerous brain tumor in children. It grows

in the cerebellum, the part of the brain that controls movement and balance. Its most aggressive
type, Group 3, spreads through the brain and spinal cord, resists radiation, and is the hardest to
cure; a related type, Group 4, is gentler and has better outcomes. Our project studies a protein
called SMARCD3, which helps control how young cerebellar cells mature into specialized brain cells.
We had previously found that SMARCD3 helps Group 3 tumors spread. This year, using new mouse
models, we made several discoveries. SMARCD3 normally sets the ming of how cerebellar cells
mature, removing it made young cells mature too early. Most importantly, SMARCD3 keeps tumors
locked in the aggressive Group 3 state: when we removed it, tumors took on the gentler Group

4 features and spread less. We also found that the type of cell a tumor starts from helps decide
whether it becomes Group 3 or Group 4. Most encouragingly, the Group 4-like tumors responded far
be er to radiation than the aggressive Group 3-like tumors. Our findings suggest a promising idea:
lowering SMARCD3 might convert hard-to-treat tumors into a gentler form that responds be er to
radiation, one that could someday help children with high-risk medulloblastoma.

Project Goal: This year we discovered that the protein SMARCD3 keeps medulloblastoma in its most

aggressive, radiation-resistant form, and that lowering it can shift tumors toward a gentler type
that responds much be er to radiation. Building on this, our updated goal is to learn exactly how
SMARCD3 controls a tumor’s aggressiveness and to test whether reducing it can make hard-to-treat
tumors more sensitive to radiation, a step toward gentler, more effective treatments for children
with high-risk medulloblastoma.

Notes:
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Liz Scott

Liz@AlexsLemonade.org
Alex’s Mom and Co-Executive Director

Alex’s Lemonade Stand Foundation

Liz Scott is the Co-Executive Director of Alex’s Lemonade Stand Foundation, but she is most proud of
her title of “Mom” to three sons, Patrick, Eddie, and Joey, and daughter Alex. ALSF emerged from the
front yard lemonade stand of Liz’s daughter, Alexandra “Alex” Scott (1996-2004). In 2000, 4-year-old
Alex announced that she wanted to hold a lemonade stand to raise money to help find a cure for other
children with cancer. In her lifetime, Alex would raise over $1 million before she passed away in 2004 at
the age of 8. Since then, Liz and her husband Jay have worked alongside thousands of supporters
across the country to carry on her legacy of hope. To date, ALSF has raised more than $400 million
toward fulfilling Alex’s dream of finding a cure, funding over 1,500 pediatric cancer research projects
across the globe.

Steve Radke

Vice President, Government and Community Relations
President, Northwestern Mutual Foundation

Steven M. Radke is Northwestern Mutual’s Vice President of Government and Community Relations and
President of the Northwestern Mutual Foundation. In this role he leads the company’s lobbying and
public policy formation efforts as well as its national and local strategic philanthropic efforts. A long-
time leader of the company’s government relations work, he added the role of Foundation President in
November of 2021.

Government Relations helps foster Northwestern Mutual’s success by working to defeat legislative and
regulatory proposals that would adversely impact its products, distribution, or the company, and by advocating for proposals that create greater
opportunity for effective financial security planning. This work takes place at international, federal, state and local levels.

The company’s philanthropic initiatives involve working with network offices and non-profit partners to produce long-term, measurable
results in Northwestern Mutual’s focus areas: childhood cancer, education, improving Milwaukee as a destination, and assisting resident-led
improvements in three of Milwaukee’s underserved neighborhoods.

Radke holds a number of leadership positions within the Company and the life insurance industry. He chairs Northwestern Mutual’s Public Policy
Committee and is a member of the Enterprise Sustainability and Impact Council. Radke is one of the company’s main liaisons with industry
groups such as the American Council of Life Insurers (ACLI), the National Association of Financial Advisors (NAIFA), and Finseca (formerly AALU-
GAMA).

Radke joined Northwestern Mutual in 1994 and has worked in Government Relations his entire tenure with the company. Prior to joining
Northwestern, Steve worked in the DC office of Congressman Jerry Kleczka and also managed one of Kleczka’s re-election campaigns. He earned
his bachelor’s and law degree with honors from Marquette University, and he also holds a master’s degree from Georgetown University.

An active community leader, Radke serves on the Board of several organizations including:

«  The Greater Milwaukee Committee - A non-profit comprised of area business, government and non-profit leaders creating a more vibrant,
equitable and prosperous community;

«  City Forward Collective - a Milwaukee-based non-profit comprised of school leaders, educators, and advocates working to eliminate
educational inequity and ensure every child has access to a great school.

«  MKE Tech Hub Coalition - a non-profit organization focused on growing the technology workforce and fostering innovation in the
Milwaukee region.

In the past he has served on the boards of the Wisconsin Policy Forum, the Les Aspin Center for Government at Marquette University, and the
Betty Brinn Children’s Museum.

Steve and his wife Stacey have two daughters. 71
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Audra Brennan
Vice-President, Philanthropy
Northwestern Mutual Foundation

Audra Brennan brings more than 20 years of experience in nonprofit leadership and public policy

at the federal, state, and local levels. She currently serves as Vice President of Philanthropy for the
Northwestern Mutual Foundation, where she leads the team responsible for grantmaking, strategic
partnerships, and employee and field community engagement across the Foundation’s priority focus
areas. Her previous roles include education, health, and tax equity policy positions with the Greater
Milwaukee Foundation, the State of Wisconsin, the City of Milwaukee, Milwaukee Public Schools, and
the Congressional Budget Office in Washington, D.C.

Audra grew up in Peoria, Illinois, as the daughter of two public school educators. She graduated from
Northwestern University with a degree in Mathematics and Economics, was selected as a Harris Fellow
at the University of Chicago, and earned a master’s degree in public policy from the University of
Chicago’s Harris School of Public Policy in 1999. She lives in Milwaukee’s Brewers Hill neighborhood
with her husband, Joel, and is the proud mother of Allison and Conor, who are now in college.

Alejandro Sweet-Cordero, MD

Alejandro.Sweet-Cordero@ucsf.edu
Chief, Division of Pediatric Oncology

Director, Molecular Oncology Initiative
Benioff Professor of Children’s Health
University of California San Francisco, San Francisco, CA

Dr. Sweet-Cordero is a cancer biologist and practicing pediatric oncologist focused on basic and
translational cancer research. He is a Benioff Professor of Children’s Health at UCSF and serves

as the chief of the division of pediatric oncology at Benioff Children’s Hospitals in San Francisco

and Oakland. His laboratory focuses on pediatric sarcoma and lung cancer research. The lab’s
osteosarcoma work is focused on defining mechanisms driving metastatic progression and therapy
resistance. He has extensive expertise in integrative genomic analysis (WGS, RNAseq, ATACseq) and
functional genomic studies using CRISPR/CAS9 as well as lineage tracing studies applied to studying
osteosarcoma. His lab has been funded by several ALSF initiatives including the C8 initiative and more
recently an ALSF innovation award.
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Emily Theisen, PhD

Emily.Theisen@nationwidechildrens.org

Principal Investigator (Nationwide Children’s Hospital)
Assistant Professor (Ohio State University)

Nationwide Children’s Hospital, Columbus, OH

Dr. Emily Theisen is a Principal Investigator at Nationwide Children’s Hospital and Assistant Professor
at The Ohio State University. She received her PhD in Pharmaceutics and Pharmaceutical Chemistry
from the University of Utah College of Pharmacy. Across her training with Dr. Sunil Sharma at

the Huntsman Cancer Institute and Dr. Stephen Lessick she gained experience in experimental
therapeutics, epigenetic targeted therapy, chromatin regulation in pediatric cancer, and the biology
of fusion oncoproteins, with a focus on Ewing sarcoma. She established new next-generation
sequencing approaches to study the structure and function of the low-complexity domain of the
fusion oncoprotein EWSR1::FLI1. These techniques enabled genome-wide structure-function analysis
of the FLI1 DNA-binding domain mutants in subsequent work, revealing novel structural requirements
for fusion oncoprotein activity. Building on these foundations, Dr. Theisen’s current work continues to
study the mechanistic basis for the efficacy of noncompetitive LSD1 inhibitors in Ewing sarcoma and
the biochemical and biophysical basis for EWSR1::FLI1 activity in the genome. She aims to uncover
new strategies to target the fusion oncoprotein directly, as well as other vulnerabilities arising from
the unique biology it drives.

Genevieve Kendall, PhD

Genevieve.Kendall@nationwidechildrens.org

Principal Investigator, Center for Childhood Cancer Nationwide Children’s
Hospital

Associate Professor, Department of Pediatrics

The Ohio State University College of Medicine

Geneveive C. Kendall, PhD, is a principal investigator in the Center for Childhood Cancer at Nationwide
Children’s Hospital and an Associate Professor in the Department of Pediatrics at The Ohio State
University College of Medicine. Dr. Kendall received her PhD in Molecular Biology at the University

of California, Los Angeles (UCLA) before performing her postdoctoral studies focused on pediatric
oncology with Dr. James Amatruda at UT Southwestern Medical Center. Dr. Kendall’s research is
focused on developing basic and translational models of pediatric sarcomas-devastating and
aggressive solid tumors with limited therapeutic options. Specifically, her group studies fusion-
oncogene driven rhabdomyosarcoma using cross-species comparative oncology to delineate the
underlying biology of the disease and then apply that knowledge to identify novel molecular targets.
The Kendall lab’s ultimate goal is to apply their models as discovery-based tools and to derive
mechanistic insights to improve outcomes for children with cancer.
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