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Foreword

As a pharmaceutical industry patient advocate, | have
always believed that collaboration with patients, fami-
lies, and the non-profit organizations (NPOs) that rep-
resent them is critical to advancing research and drug
development. In pediatric cancer, a research landscape
where challenges are numerous and progress has been
slow, this is especially true. A testament to the power of
collaboration is the remarkable journey of tovorafenib,
a drug that, if not for the actions of a small group of
families facing their own children’s cancer diagnoses,
may never have been discovered as a potential treat-
ment for pediatric low-grade glioma (pLGG).

Upon joining Day One in 2021, | began learning about
the long and winding road of the tovorafenib journey and
the collaboration among NPOs, academia, and industry
that have made it possible thus far. The more | learned
about this real-life story, the more | believed that there
were lessons to be learned and applied more broadly.

To that end, in January 2023, Day One Patient Advocacy
convened a workshop with experienced leaders from
NPOs, as well as academia and industry, to explore
the tovorafenib journey to date. With support from
workshop co-chairs Caitlyn Barrett, PhD (Milken In-
stitute), and Donna Ludwinski (Solving Kids' Cancer),
the workshop focused on the people, processes, and
partnerships that advanced tovorafenib from its origins
as a drug studied only for use in adult cancers to a reg-
istrational clinical trial for a pediatric cancer. Although
primarily based on the input and perspectives of the
NPOs, the result of the workshop is a much broader pic-
ture of how three stakeholder groups—NPOs, academia,
and industry—can work together to advance research
and potential new therapies for pediatric cancer.

This white paper brings this picture into focus through
a Framework for Multistakeholder Collaboration in Pedi-
atric Cancer Research and Drug Development (Frame-
work). The Framework, which was developed prior to
the United States (US) Food and Drug Administration's
accelerated approval of tovorafenib, introduces critical
components of collaboration and explores the unique
roles and responsibilities of each stakeholder group. The
Framework and insights that follow are geared primarily
to US-based pediatric cancer NPOs that fund academic
research. However, these learnings are also applicable
to stakeholders in academia and industry and to other
non-pediatric cancers and other rare diseases.

By sharing the Framework, we hope to prompt fur-
ther discussions and greater collaboration to advance
pediatric cancer research and drug development. It
is one step in the right direction. We look forward to
building upon our learnings, evolving the Framework,
and working together to change the outlook for children
with cancer and their families.

On behalf of Day One and the co-authors of this paper,
we hope that these insights will prove beneficial to you
in your efforts, as well.

Sincerely,
CHRISTA KERKORIAN

Vice President, Patient Advocacy
Day One Biopharmaceuticals



Executive
Summary

Pediatric cancer research and drug development have
advanced slowly over the past several decades, with new
treatments developed for and available to children with
cancer lagging far behind those for adults with cancer.

When patients, parents, and families facing a childhood
cancer diagnosis are confronted with this reality, they
are often and understandably shocked and deeply
frustrated by the lack of available treatment options
for their children.

Many barriers and challenges across the research and
drug development ecosystem have contributed to this
historical lack of progress; notably, the limited financial
incentives for pharmaceutical companies (industry) to
invest in and commercialize new therapies, and the
misalignment of objectives between industry and the
academic researchers (academia) who drive much of
our scientific understanding of these diseases and clin-
ical testing of new drugs. In many instances, parents
and families determined to overcome these obstacles
become powerful advocates for change by establishing
non-profit organizations (NPOs) to raise awareness and
fund pediatric cancer research. Ultimately, bringing new
therapies to children with cancer requires collabora-
tion between key stakeholders—NPOs, academia, and
industry—working closely with the health authorities
that establish and administer regulatory requirements
and incentives for pediatric cancer research and drug
development. In recent years, collaborations among
these stakeholders have proven to be effective vehicles
to advance pediatric cancer research.

One such example of high-impact collaboration is re-
flected in the journey of tovorafenib, which began in
2005 when a determined group of parents sought to
address the lack of treatments for pediatric low-grade
astrocytoma (PLGA). They formed the PLGA Foundation
(PLGAF) to fund PLGA research and, in collaboration
with Dana-Farber Cancer Institute (DFCI) and other
family foundations, supported work that led to the
identification of preclinical activity of tovorafenib (pre-
viously known as MLN2480, TAK-580, and DAY101) in
pediatric low-grade glioma (pLGG). This discovery led
to a registrational clinical trial in relapsed or progres-
sive pLGG sponsored by Day One Biopharmaceuticals
(Day One). On April 23, 2024, Day One announced the
United States (US) Food and Drug Administration's
(FDA) accelerated approval of tovorafenib.

Based on the premise that certain aspects of the tovor-
afenib journey could serve as a model to support ad-
vancement of other pediatric cancer research, Day One’s
Patient Advocacy team sought to explore the journey in
more detail. With a focus on the people, processes, and
partnerships that have made the tovorafenib journey
to date possible, on January 27, 2023, Day One con-
vened a workshop focused on exploring the dynamics
of collaboration between three US-based stakeholder
groups: NPOs, academia, and industry. The workshop
was structured to identify and define key elements of this
collaboration and associated roles and responsibilities
of each stakeholder group. Leaders representing each
stakeholder group participated in the workshop, and
their collective contributions resulted in the develop-
ment of a Framework for Multistakeholder Collaboration
in Pediatric Cancer Research and Drug Development
(Framework), highlighting the key characteristics, roles,
and responsibilities of effective collaboration.

The learnings presented in this paper, although ground-
ed in pediatric oncology, are also applicable to non-pedi-
atric cancers and other rare diseases facing similar
challenges in advancing research and new therapies.



Introduction

THE PEDIATRIC CANCER RESEARCH AND DRUG
DEVELOPMENT LANDSCAPE

Despite the fact that cancer is the leading cause of disease-re-
lated death for children and adolescents in the United States
(US)* (see Figure 1), drug development for childhood cancers
has been remarkably slow when compared with advances of new
therapies for adult cancers (see Figure 2). Historically, biotech and
pharmaceutical companies that have successfully brought new
therapies to adult cancer patients have been dissuaded by the
challenges of developing new therapies for children with cancer.

FIGURE 1. Estimated number of children and ad-
olescents in US that will be diagnosed with cancer
in 2024.

9,620 5,290

Children aged 0-14 years  Adolescents aged 15-19 years?

FIGURE 2. FDA approvals for pediatric oncology
indications and time taken for progression from
adult clinical trials to trials involving children.

From 2012 to 2021, the U.S. Food and Drug Administration
(FDA) approved 341 oncology indications.® Of these, only 39
were for pediatric indications (11.4%).2 Moreover, cancer
drugs approved by the FDA typically take approximately 6.5
years to progress from their first clinical trial in adults to the
initiation of the first trial involving children.*

One of the challenges industry has faced is the rarity
of pediatric cancers, which make it difficult to gather
an adequate number of patients from specific subpop-
ulations for enrollment in clinical trials capable of gen-
erating statistically significant efficacy data. Pediatric
cancer drug development may also require investments
in additional pediatric toxicology studies.® Additional
factors that can compound clinical and manufactur-
ing costs include determining dosage adjustments
based on age and weight and differences in formulation
and administration routes, to name a few.® Even with
relatively streamlined clinical trial recruitment and
operations, the complexities and risks coupled with
the difficulties in recouping costs and generating value
for shareholders are strong deterrents for industry-led
pediatric cancer drug development.

While industry-sponsored progress in pediatric cancer drug
development has been minimal, the academic research
community has significantly advanced scientific under-
standing of pediatric cancers through investigator-spon-
sored basic and translational research and clinical trials.
Nevertheless, these studies are generally undertaken with
the goal of publication and to support ongoing research
grant applications, rather than with the intention to file
new drug approvals by regulatory authorities. While new
initiatives (e.g,, fit-for-purpose studies)’ are being discussed
that would make early pediatric clinical trial data more com-
patible with regulatory requirements, the cost of such trials
are often significantly higher than standard academic-led
clinical trials and thus are beyond what most academic
programs can support.

IMPACT ON PATIENTS AND FAMILIES

Due to limited progress in drug development for children and ado-
lescents with cancer, many parents and families discover that the
treatment options available for children today are identical to those
offered to adults over 30 years ago.® For many malignancies, cytotoxic
chemotherapy is a primary component of multi-modality treatment,
despite its severe side effects. For survivors, late effects following
treatment include chemotherapy-induced cardiotoxicity, peripheral
neuropathy, or secondary tumor risk from radiation and many chemo-
therapy agents.® Also, many survivors are susceptible to developing
reproductive disorders, such as primary ovarian failure and male germ
cell dysfunction, significantly impacting their fertility.!° Despite the
decrease in childhood cancer mortality rates, with over 85% of those
diagnosed now surviving for more than five years, 95% of survivors
will face at least one significant health-related issue by age 45.101*
Furthermore, even long after treatment has ended, childhood cancer
survivors may still grapple with health challenges that affect their overall
well-being, including physical, mental, and social aspects of their lives.*?

The entire family is profoundly impacted by a child's cancer diagnosis
and treatment, with parents experiencing significant psychosocial and
emotional distress.’Siblings face their own emotional and psychological
challenges, which can impact them for the rest of their lives.*4*° Adding
to these challenges, the financial burden of caring for a child with can-
cer can be substantial; expenses, such as medication costs, travel for
treatment, childcare, and lost income from needing to take leave from
work, further compound the emotional and physical toll on the entire
family.®*" In such situations, parents and caregivers are driven to do
whatever it takes to provide the best care for their child. For some, this
may involve learning everything they can about their child’s condition,
fully engaging with the medical system, enhancing their knowledge of
their child's condition, and/or actively researching and advocating for
new treatment options, including investigational therapies.



THE POWER OF NON-PROFIT
ORGANIZATIONS AND PATIENT ADVOCATES
The passion and persistence of parents and families
have driven some of the most significant progress in
changing the pediatric cancer drug development land-
scape. In the US, many of the childhood cancer non-prof-
it organizations (NPOs) leading change and funding
research have been established by bereaved parents
in honor of their children or by parents of childhood
cancer survivors.*®1° They actively inform policy, provide
support and education to families, fund research, and
raise awareness of unmet needs for specific pediatric
cancers and for childhood cancer more broadly.

Public policy has been impacted significantly by the
work of NPOs and the families they represent. Recent
federal legislation changes in the US that are directly
attributable to efforts of NPOs include: the Pediatric
Research Equity Act,?° the Research to Accelerate Cures
and Equity for Children Act,? the Best Pharmaceuticals
for Children Act (BPCA),?? and the Rare Pediatric Dis-
ease Priority Review Voucher Program?3 (see Figure 3).
These legislative initiatives have resulted in increased
investments in pediatric cancer research by federal
agencies and industry.

FIGURE 3: Examples of
legislation or programs to
encourage pharmaceutical
investment in pediatric
cancer drug development.

Pediatric Research

Equity Act (PREA)

This Act empowered the US
Food and Drug Administration
(FDA) with the authority to re-
quire drug manufacturers to
conduct studies in children
for the same adult indications
when it is expected that the
drugs will be used in a sub-
stantial number of children.?°

Best Pharmaceuticals
for Children Act (BPCA)
The BPCA encourages phar-
maceutical companies to
conduct pediatric clinical
studies by providing an ad-
ditional 6 months of patent
exclusivity. It also authoriz-
es the National Institutes of
Health (NIH) to prioritize cer-
tain therapeutic areas and
sponsor off-patent drugs for
further study in children.??

Research to Acceler-
ate Cures and Equity
(RACE) for Children Act
This Act amended the PREA
and authorized the FDA to re-
quire pediatric clinical trials
for new oncology drugs that
may target pediatric cancer
growth or progression.

Rare Pediatric Disease
Priority Review Voucher
Program (PRV)

Under PRV, a sponsor who
receives an approval for a
drug or biologic for a "rare
pediatric disease" may qual-
ify for a voucher that can be
redeemed to receive a prior-
ity review of a subsequent
marketing application for a
different product.?®

However, legislation alone is not the answer,
as thus far, very few recent drug approvals
are attributable to the aforementioned initia-
tives.® To date, some of the most significant
progress in pediatric cancer research has been
achieved when NPOs, academia, and industry
have collaborated to advance scientific dis-
coveries in pediatric cancer. Some notable
initiatives that emphasize multistakeholder
collaboration include ACCELERATE, the Chil-
dren’s Tumor Foundation, and the Leukemia
& Lymphoma Society’s PedAL Master Clinical
Trial (see Figure 4).

In recent years, some NPOs have adopted new
approaches to support promising research,
increasing their influence in advancing research
and drug development. Often bolstered by lead-
ers and staff who come to these organizations
with direct professional experience in academia
and/or industry, these NPOs take on more ac-
tive roles in driving the research they support.
This may include funding translational drug
development, acting as project managers to
facilitate research progress, offering physical
space and expertise for researchers to spin out
their work into new companies, providing funds
for preclinical experiments through Contract
Research Organizations (CROs) or acting as a
discounted-rate CRO themselves.°

Some NPOs engage in traditional in-house
research and development, covering activities
from discovery to Phase Il clinical trials, ex-
cluding Phase lll due to financial constraints.
In the venture philanthropy model, NPOs may
also provide financial support to for-profit
companies—both young and established
biotech companies—for translational devel-
opment projects or new programs within their
research and development arms. Such sup-
port is often provided in exchange for equity,
or another vehicle for financial return.

Ultimately, whether an NPO chooses a more
traditional research funding mechanism or
adopts one of these newer, innovative mod-
els, all NPOs play an important role in bringing
the patient and family perspective to the pro-
cess, working with academia and industry to
help bridge the gaps between unmet medical
needs and the research required to bring pa-
tients closer to potential treatments or cures.

FIGURE 4: Notable examples of effective multistakeholder collaborations.
ACCELERATE is an international multistakeholder collaborative platform that brings
together academia, industry, NPOs and regulators (both European and US) to speed
development of innovative therapies for children and adolescents with cancer.

ACCELERATE Working Groups, composed of representatives of key stake-
holder groups, explore and propose solutions for specific pediatric oncology
challenges. Current Working Group efforts include: fostering age-inclusive
research, developing an international registry for long-term follow-up, and
developing best principles for designing and delivering an academic trial
with a dataset that can be included in regulatory filing packages that meet
global regulatory requirements.?*

ACCELERATE Pediatric Strategy Forums are multistakeholder meetings
held in partnership with the European Medicines Agency (EMA) and with
the participation of the FDA. The Forums focus on either a specific malig-
nancy or class of compounds (based on mechanism of action) to facilitate
prioritization and increase feasibility of drug development. At the Forums,
academic experts present the landscape, regulators actively participate
(without providing advice or making regulatory decisions), patient advocates
speak to unmet needs, and pharmaceutical companies present available
data. The 11 Forums held since 2017 have successfully led to global master
protocols and provided information for regulatory discussions and product
prioritization by Industry.?®

Children’s Tumor Foundation (CTF) launched a multistakeholder, interdisciplinary
Synodos research model in 2014 to share previously unpublished data in neurofi-
bromatosis (NF) to accelerate the translation of trial outcomes for a wider clinical
benefit. The Synodos NF2 initiative ($3 million/3 years) has led to the discovery of
assets that are currently in clinical development in the Takeda-CTF co-funded NF2
platform trial.? The NF preclinical initiative teams have completed 116 preclinical
trials in eight years, leading to multiple clinical trials, including the MEK inhibitor
selumetinib registrational trial.?” These studies displayed the power of pooled
resources guided by multispecialty advisors of academia, industry and NPOs.

The CTF is currently upscaling their preclinical services in a preclinical hub and will,
thanks to the funding of the European Innovative Medicine Initiative (EUPEARL),
be able to implement the NF1/ SWN platform trials in Europe.?®

The Leukemia & Lymphoma Society’s PedAL Master Clinical Trial is a ground-
breaking precision medicine clinical trial in acute pediatric leukemia to test new,
safer therapies on children by matching them to treatments based on their unique
tumor biology. It is an international collaboration including the National Cancer
Institute (NCI), the Children’s Oncology Group (COG), the European Pediatric Acute
Leukemia (EuPAL) Foundation, AbbVie, and Kura Oncology, and is available to
children in North America, Australia, New Zealand, and Europe. Additional NPO
funders include the Gateway for Cancer Research and the Lisa Dean Moseley
Foundation. As of February 2024, 256 patients had enrolled in a screening trial
that serves as a single-entry point to two therapeutic trials, with additional trials
in development to study new agents.?®



The Tovorafenib
Journey to Date

Every effort has been made to accurately reflect the
collaborations and partnerships that have supported
the journey of tovorafenib to date. Where appropriate,
abbreviations and simplifications have been made to
the tovorafenib story to remain focused on important
milestones and events.

In 2005, a small group of parents with children diag-
nosed with pediatric low-grade astrocytoma (PLGA),
dismayed by the lack of safe and effective treatments,
approached Dana-Farber Cancer Institute (DFCI) and
several other academic institutions for insights on how
they could support the development of new treatment
options for all children with PLGA. Investigators at DFCI
advised that establishing a dedicated PLGA research
program would be essential to uncovering new treat-
ment options. This endeavor would require a focused
effort to enhance the understanding of the molecular
makeup and biology of the disease. To support such
an initiative, they said, the research program would
require seven-figure funding on an annual basis, sus-
tained over the long term.

With that in mind, these families provided seed fund-
ing to DFCI to kickstart the effort. Soon after that,
they established the PLGA Foundation (PLGAF, now
the PLGA Fund of the Pediatric Brain Tumor Foun-
dation (PBTF)) to expand their base of support and
fundraising capabilities nationwide. In 2007, the
PLGAF committed $5 million over five years, along-
side additional significant funding from other foun-

dations and private donors, to support the formation
of a dedicated DFCI PLGA program. The PLGAF also
sponsored grants and collaborated with several other
academic medicine centers of excellence to advance
scientific discoveries in PLGA. To guide its research
funding decisions, the PLGAF formed an independent
scientific advisory board (SAB). Included in the SAB
were representatives of the following disciplines: the
pharmaceutical industry, neurobiology, pediatric and
adult neuro-oncology, neuroscience, cancer biology,
molecular neuropathology, general medical oncology,
and NPOs. The PLGAF SAB was and continues to be
independent of any cancer institution. Today, as part
of PBTF, the PLGA Fund continues to support PLGA
research at academic institutions worldwide.

At DFCI, supplemented by government-funded grants
(e.g., NCI Specialized Programs of Research Excel-
lence (SPORE)),3! Dr. Mark Kieran (Director of Pediat-
ric Neuro-Oncology) and Dr. Charles Stiles (Co-Chair,
Department of Cancer Biology) initiated a critically
important study to understand the underlying biology
of pediatric-low grade glioma (pLGG; of which PLGA
is a subset) and identify molecular characteristics of
the disease (see Figure 5). Based on findings that
showed the predominance of RAS/RAF/MAPK alter-
ations in pLGG,*° Drs. Kieran and Stiles worked with
a DFCI chemist to synthesize all known compounds
that could be used to study and/or treat the disease.
Importantly, almost all the compounds were not yet
being tested in pediatric cancers.

During the multi-year process of conducting preclinical studies of
the synthesized compounds, the DFCI research team identified
one compound, MLN2480 (also known as TAK-580, DAY101,
and now tovorafenib), as having activity in an array of tumors
harboring a KIAA1549-BRAF fusion or the BRAF V60OE point
mutation, the two most common molecular abnormalities in
pLGG.*° Following this discovery, the PLGA DFCI clinical and re-
search team approached the owner of the compound, Millennium
Pharmaceuticals (Millennium), with the aim of obtaining support
to launch a first-in-pediatrics clinical trial evaluating MLN2480
in pLGG. At the time, Millennium was evaluating the drug in a
clinical trial for adult cancers.

This 2016 trial proposal, in partnership with the Pacific Pedi-
atric Neuro-Oncology Consortium (PNOC), was approved and
initiated in 2018.4* Shortly after initiation of this Phase | clinical
study (PNOCO014), Millennium, which had since been acquired by
Takeda Pharmaceuticals (Takeda), made the decision to cease
development of MLN2480 (TAK-580) in adults. Development of
TAK-580 in pLGG would have been discontinued as well, if not for
a team of committed champions for pediatric cancer at Takeda.
They convinced Takeda leadership to give TAK-580 new life by
out-licensing the drug to a pharmaceutical company interested
and qualified to move the program forward.

Around this same time, venture capitalist Ms. Julie Grant and Dr.
Samuel C. Blackman, a DFCl-trained pediatric neuro-oncologist
who had transitioned to industry many years earlier, co-founded
Day One Biopharmaceuticals. The company’s mission is to develop
new treatments for children with cancer, bringing new hope to them
and to their families.*? Takeda was familiar with Day One and its
co-founders and believed the new company might be interested in
acquiring TAK-580. Coincidentally, Dr. Blackman served as an in-
dustry representative on the PLGAF SAB that had been reviewing the
progress of the DFCI team. When Day One was contacted by Takeda
about their decision to discontinue TAK-580, the company was in
a unique position to consider acquisition of the drug in earnest.

In December 2019, Day One successfully in-licensed TAK-580
from Takeda and renamed the molecule DAY101 (see Appen-
dix). Less than two years later, Day One initiated a registrational
Phase Il study (FIREFLY-1) to evaluate DAY101 (tovorafenib) in
pediatric and young adult patients with relapsed or refractory,
BRAF-altered, pLGG.*3 On April 23, 2024, Day One announced
the FDA's accelerated approval of tovorafenib.**

FIGURE 5: About pediatric low-grade glioma (pLGG).
PLGGs are chronic and may continue growing until patients
reach their early 20s, often resulting in profound tumor
and treatment-associated morbidity that can impact their
life trajectory over the long term.®? Pediatric low-grade
gliomas are the most common central nervous system
(CNS) tumor in children.3® Until recently, for most of these
slow-growing tumors, there were no approved targeted
therapies; the main treatments being surgical resection
and chemotherapy. Prognosis for these tumors is good,
with 10-year overall survival rates of 85-96%.343%36 How-
ever, survivors are at higher risk of suffering profound side
effects from both the tumor and the treatment, which
may include chemotherapy and radiation.®” Despite this,
pLGGs remain understudied and underfunded relative
to adult low-grade gliomas and relative to other rare but
more aggressive pediatric brain tumors.*®

The historical lack of progress in the treatment of pLGG
is multifactorial, including i) concerns by pharmaceutical
companies that inclusion of pediatric patients into clinical
trials could damage the approval process in their adult
indications if any significant adverse events occurred; ii)
lack of a sense of urgency in academia, often related to
the overall good survival of pLGG patients, especially when
compared to most adult and other pediatric cancers; iii)
for reasons not fully elucidated yet, once pediatric patients
enter their 20s, most pLGGs stop growing spontaneously
and never grow again; and iv) the difficulty academic
investigators interested in this area have getting grants
and publications, mostly related to issues ii and iii above.
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Day One Biopharmaceuticals

Upal Basu Roy, MPH, PhD — Executive Director of Research
LUNGevity Foundation

Sung Hee Choe, MPH — Senior Director
FasterCures (a center of the Milken Institute)
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Framework for
Multistakeholder
Collaboration

The outcome of the workshop was a co-created
Framework for Multistakeholder Collaboration in
Pediatric Cancer Research and Drug Development
(Framework). The Framework that follows is based
on both the exploration of the tovorafenib story
and the collective experience of and best practices
identified by workshop participants. It is organized
around five critical components (see Figure 7).

FIGURE 7: Critical components.

A core, multistakeholder group 2 Strategic, long-term,
of individuals dedicated to a *  sustained funding on a
specific therapeutic area focused research program

3 An industry champion 4 A multidisciplinary academic

research program, including
key stakeholders

committed to pediatric cancer

NPO involvement
throughout the journey
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A Core,
Multistakeholder Group of
Individuals Dedicated to a
Specific Therapeutic Area

Characteristics
@

Diversity in Stakeholders Collaborative Spirit Clear Vision and Objectives
Participants with diverse perspectives and A shared commitment to the therapeutic ar- Unwavering pursuit of clearly defined
professional expertise across stakeholder  ea’s advancement and willingness to con- objectives.

groups. sider differing stakeholder perspectives.

-
Z
L
=
o
o
—
L
>
L
(a]
o
=)
[ad
[a]
[a]
=z
<
=
@]
o
<
L
(2
L
a4
o
L
®]
=z
<
(]
<
o
-
=
[a]
L
o
z
P4
o
o
<
[ad
O]
o
<
-
-
O]
(]
o
L
[a]
|
o
2t
L
X
<
iy
o
s
-
2
=

eesoecccccca,

Roles & Responsibilities

i @ L
NPOs Academia Industry
Advocacy and Awareness () Research Field Advancement Scientific Advisory

Raise awareness of unmet needs
through storytelling; independently
rally support for research funding,
and advocate for change on multiple
fronts.

Research Inspiration

Serve as inspiration of the research
program, reinforcing urgent needs of
patients and families; encourage con-
tinued commitment from the research
institution.

Convener of Experts

Leverage extended networks to support
the identification and forming of NPO
SABs to guide research funding; con-
vene experts beyond SABs to explore
research concepts and advances inthe
therapeutic area.

Conduct research that contributes
to understanding the disease; follow
the science wherever it leads to move
the research field forward.

@ Research Champion
Champion the research program
within the academic institution,
raising awareness of its progress and
advocating for essential resources
and long-term funding.

@ Talent Acquisition and
Succession Planning
Recruit top talent to support program
continuity and plan for attrition; provide
support for young investigators,
fostering the next generation of
scientific leaders.

Board Participation

Serve as advisors on NPO SABs,
providing insights and expertise in
drug development to inform research
funding decisions.

Regulatory Requirement Expertise
Advise on study designs to generate
data necessary for potential filing
with health authorities; advise the
core group regarding regulatory re-
quirements related to the research
program.

Innovative Business Models
Implement business models that
support drug development for pedi-
atric and other rare cancers.

Table 1: Core, multistakeholder group of individuals dedicated to a specific therapeutic area; characteristics, roles, and responsibilities.
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Strategic, Long-Term,
Sustained Funding on a Focused

Research Program

Characteristics
@

Multiple Funding Sources

A well-structured funding strategy encom-
passing substantial financial support from
private, public, and government funders.

Risk Management and Expectations
Careful management of funder/donor expecta-
tions, aligning them with long- and short-term
goals built upon well-informed understanding
of financial risks associated with scientific re-
search and clinical drug development.

Roles & Responsibilities

Trust and Communication
Agreements with funders rooted in trust,
supported by regular and transparent
communication.

i
NPOs

[ Research Funding
Lead fundraising efforts for and
commit to multi-year funding of the
research program; identify unmet
needs and funding gaps and invest
resources accordingly.

[l Fundraising Ecosystem
Expansion
Network with other NPOs, patients
and families, large private donors,
and venture philanthropists to ex-
pand and diversify the network of
financial support for the program.

@ Mission Development and

Communication

Articulate clear and compelling pa-
tient-focused mission and serve as
ambassadors for the research pro-
gram; passionately share the pro-
gram’s purpose to generate enthu-
siasm and sustained funding from
an informed and engaged public.
Report funding impact to NPO do-
nors, volunteers, fundraisers.

Table 2: Strategic, long-term, sustained funding on a focused research program; characteristics, roles, and responsibilities.

@
Academia

@® Supplemental Funding
Apply for and leverage federal grants
and supplemental funding from phil-
anthropic organizations and industry.

@ Infrastructure and Staffing
Ensure that the necessary resources
are in place to support the research
program, including facilities, labora-
tories, qualified scientists and clinical
research staff.

@ Data Sharing at
Medical Congresses
Attract attention of the broader scien-
tific community and bolster the case
for additional funding by showcasing
the program’s progress and sharing
data at medical congresses.

s
Industry

A Investigator-Sponsored

Study Support

Provide critical funding and/or in-
kind drug or technology donation for
academia-sponsored preclinical and
clinical research, along with regulato-
ry expertise to support potential drug
development and health authority
approval of new medicines.
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An Industry
Champion Committed to
Pediatric Cancer

Characteristics

Passion and Commitment
Demonstrate authentic passion and stead-
fast commitment to influencing corporate
priorities through strategic problem-solv-
ing and issues management.

*

Influence and Decision-Making

Individual champions must hold decision-mak-
ing authority and/or possess the ability to influ-
ence key decision-makers within the company.

Roles & Responsibilities

Corporate Infrastructure and Capability
Champion companies must have an insti-
tutional commitment to pediatric cancer
drug development, along with the infra-
structure and experience to move the
program forward.

A

L
NPOs

B Industry Relationships
Identify and build strong relationships
with industry counterparts, often start-
ing with the industry patient advocacy
function, to cultivate partnerships that
drive progress.

[l Bridge Research
Awareness Gaps
Bridge the gaps between academia and
industry to raise awareness of promis-
ing and potentially at-risk research and
opportunities for collaboration.

[ Seat at the Table
Secure a seat at the table with indus-
try stakeholders to ensure that the
patient voice is heard and informs
industry decision-making throughout
the drug development process.

@
Academia

@ Compelling Case for Collaboration
Build an evidence-based case for indus-
try collaboration by demonstrating the
research significance and the academic
team’s expertise and capabilities.

@ Inclusive Engagement
Invite NPOs to participate in relation-
ship-building engagement with indus-
try, creating opportunities for the pa-
tient perspective and NPO expertise
to be factored into drug development
considerations.

@ Collaborative Studies
Engage with industry early to confirm
whether a supported clinical trial is
being conducted with intent to file;
if so, collaborate to ensure that the
resulting data set will be fit for filing
with regulatory authorities.

Table 3: An industry champion committed to pediatric cancer; characteristics, roles, and responsibilities.

Industry

A Internal Advocacy
Advocate within the organization for
investment in research in the ther-
apeutic area, and work to ensure
that required financial and human
resources are made available.

A Leveraging Expertise
Apply drug development expertise to
identify opportunities to accelerate
or expand the research into other
therapeutic areas.

A Creative Problem Solving
Identify potential solutions when
faced with competing or shifting
corporate priorities.

A Research and Development
Infrastructure
Possess or acquire the required experi-
ence, infrastructure, and ongoing capital
to take research from bench to bedside
and bring new therapies to market.
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A Multidisciplinary Academic
Research Program, Including
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Key Stakeholders

Characteristics

Institutional Support

Strong multidisciplinary programs are built
upon steadfast support from the research
institution’s leadership, as well as the sci-
entific and industry advisors.

*

Leadership and Governance
Effective program leadership and gov-
ernance are supported by well-defined
operational structures and robust project
management and communications.

Roles & Responsibilities

Goal Commitment and Mutual Respect
Team members share a commitment to
the program’s goals and respect each
other’s areas of expertise.

A

L
NPOs

Bl Mission and Patient Focus
Communicate and reinforce lived
patient experiences and urgency of
addressing unmet medical needs
aligned with the research program.

[ Funding Distribution
Raise and distribute funds to the re-
search program, per agreed-upon
milestones and funding commitments.

@
Academia

@ Research Program Advancement
Provide scientific, medical, and clinical
expertise to support critical decisions in
clinical trial design and investigator-ini-
tiated studies.

@ Institutional Accountability and

Risk Management

Manage and navigate institutional de-
mands, expectations of research pro-
gress, and perception of risk; address
program-related pressures and advocate
for continued funding through risk as-
sessments, data-driven decision-making,
and transparent communications.

@ Identify and Support

Program Champion

Elevate internal champion to lead the
program, secure required resources and
continued institutional support, engage
key inter-departmental teams, and sup-
port training of the next generation of
scientific leaders.

Industry

A Study Design and Drug
Development Expertise
Provide insights regarding fit-for-fil-
ing study design to support poten-
tial filing with regulatory agencies;
provide insights regarding industry
considerations for drug development,
including target validation, paths to
the clinic, and agent availability.

Table 4: A multidisciplinary academic research program, including key stakeholders; characteristics, roles, and responsibilities.
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NPO Involvement
Throughout the Journey

.
4
.

| BEeYrrerre

Characteristics

Mission-Driven Decision-Making

Early and continuous involvement of
NPO(s) ensures decision-making is aligned
with the mission and patient welfare and
supports securement of additional fund-
ing, if required.

*

Thorough Disease and Therapeutic
Landscape Knowledge

NPO representatives should possess and/or
strive for comprehensive knowledge about the
disease and therapeutic landscape, including
past and present research efforts.

Roles & Responsibilities

Collaborative Spirit

All stakeholders should demonstrate a
willingness to collaborate and respect for
each other's contributions and areas of
expertise.

A

L
NPOs

[l Engagement with Academia
and Industry
Engage with academia and industry
early and often, reinforcing urgency of
addressing unmet medical needs and
ensuring alignment of shared objectives.

[l Relationship Building
Cultivate long-term, trusting relation-
ships aimed at achieving shared goals.

[ Landscape Knowledge
Maintain knowledge of research ad-
vances, gaps, and unmet needs, as
well as regulatory requirements.

@
Academia

@ Engagement with NPOs
Engage with NPOs early and often to
build trust, understand each other’s ca-
pabilities, align communications, and
support collaboration.

@ Communication and Reporting
Communicate regularly with NPOs and
adhere to agreed-upon reporting sched-
ules regarding research progress, mile-
stones reached, and other developments.

@ Research Awareness and

Education

Share research findings at NPO-spon-
sored patient conferences and com-
munity meetings; as much as possible,
use patient-friendly language to com-
municate the science and to make the
research more accessible to interested
patients and families.

Table 5: NPO involvement throughout the journey; characteristics, roles, and responsibilities.

Industry

/A Engagement with NPOs

Engage with NPOs early and often
to build long-term, trusting relation-
ships to advance shared goals for the
patient community; ensure that the
patient voice informs decision-mak-
ing throughout the drug development
process.

A Collaboration on Protocols

and Processes

Foster robust dialogue with NPOs as
integral partners to ensure the incor-
poration of the patient perspective
into research protocols and at other
key milestones in the drug develop-
ment process, including regulatory
interactions.



Conclusions

Through the lens of the tovorafenib journey, the power of
collaboration is clear. In essence, collaboration is not just an
option or a preference; it is fundamental to moving a pediatric
cancer research program forward in a meaningful way.

As illustrated in this paper, the most effective collab-
orations are those in which key stakeholder groups
are represented and their unique roles, perspectives,
and expertise are valued and respected. Above all,
these stakeholders share a commitment to improve
the outlook for children with cancer and their families
through research and drug development.

The Framework for Multistakeholder Collaboration in
Pediatric Cancer Research and Drug Development is a
tool to highlight the expertise and strengths of each stake-
holder group and their working relationships with each
other. While the Framework was developed specifically
with pediatric cancer research and drug development in
mind, it is designed to be flexible and adaptable to other
non-pediatric rare cancers and diseases. Importantly, the
complexity of any scientific research and drug develop-
ment program cannot be overstated, and collaboration
to advance scientific research and drug development is
infinitely complex as well. The Framework is a first step
in exploring effective multistakeholder collaboration.

In addition to examination of other case studies of effective
multistakeholder collaboration, important topics for future ex-
ploration include:

Collaboration among international stakeholders —
NPOs, academia, and industry—for pediatric cancer re-
search and drug development

Collaboration with US and international regulatory agen-
cies in drug development, particularly in the context of
the “carrots” and “sticks” they apply

Collaboration with policymakers, and how evolving pub-
lic policy impacts stakeholder roles and responsibilities

Collaboration for improved access to investigational
therapies across the globe

Our hope is that this paper serves as inspiration for future dis-
cussions in pediatric cancer research and drug development that
will further strengthen the field and, ultimately, benefit children
with cancer, their families, and all who love them.

Appendix

ABOUT TOVORAFENIB CLINICAL TRIALS
Tovorafenib is an investigational, oral, type Il RAF in-
hibitor being studied in:

Pediatric patients with recurrent or progressive
low-grade glioma and advanced solid tumors
with RAF alterations (FIREFLY-1)*

Pediatric patients with RAF-altered low-grade gli-
oma requiring front-line systemic therapy, versus
standard of care chemotherapy (FIREFLY-2)*®

Adolescent and adult patients with recurrent or
progressive solid tumors with MAPK pathway
alterations (FIRELIGHT-1)*°

ABOUT DAY ONE BIOPHARMACEUTICALS

Day One Biopharmaceuticals is a biopharmaceutical company
focused on developing targeted therapies for pediatric cancer. Day
One was founded to address a critical unmet need: the dire lack
of therapeutic development in pediatric cancer. The Company’s
name was inspired by “The Day One Talk” that physicians have
with patients and their families about an initial cancer diagnosis
and treatment plan. Day One aims to re-envision cancer drug
development and redefine what’s possible for all people living
with cancer—regardless of age—starting from Day One.

Day One partners with leading clinical oncologists, patient
non-profit organizations, and scientists to identify, acquire, and
develop important emerging cancer treatments. The Company’s
pipeline includes tovorafenib and pimasertib. Day One is based
in Brisbane, California.
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