DNA Methylation Analysis: e IRy

Paving the Way to a Cure

Cure

Making Headway Foundation’s investments have led to revolutionary
new research thatimproves treatment for children with rare brain and
spinal cord tumors.

In just 5 years - extremely quickly by medical standards - these research breakthroughs
have directly helped patients around the world get faster and more accurate diagnoses. It

was all made possible by our funding of the NYU Pediatric Brain and Nervous System Tumor
Research Registry and Tissue Bank.
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Since we started funding the
Tissue Bank, it has collected
2,153 brain tumor samples
from 550 different patients.

These tissue samples
have been studied by
researchers to conduct
innovative research.

Through state-of-the-art research on the tissues collected through the Tissue
Bank, combined with advancements in artificial intelligence (A1), researchers

have developed a powerful diagnostic tool called DNA methylation analysis,
which is already helping patients by:
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. . Mapping tumor progression in the brain?
Treating cancers earlier F= L . N
Predicting changes in tumor cells over time

Individualizing cancer

Identifying differences in DNA methylation
treatment

mechanisms across various cancer genes*

Discovering new tumor subtypes®

. Understanding tumor microenvironments to predict
Developing new drugs —o patient outcomes®

Detecting tumor self-regulatory mechanisms’
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Medical advancements from DNA methylation analysis research are already reducing
toxicity, limiting side effects, and saving lives by making sure patients get the correct

diagnosis and the most effective treatments for their cancer.
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What is DNA methylation?

DNA is the molecule that contains our genetic information inside our cells. Among its key functions, DNA methylation can:

Genes are sequences of DNA. Each gene you DNA methylation is the process of adding 1. Change the activity of a gene 2. Act as marker

have is responsible for a different thing your
body does, from the color of your hair to how
you grow; a gene that is expressed incorrectly
may cause disease, such as tumor growth.

Human cell DNA strand
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molecules called methyl groups onto
DNA strands.

Patterns of DNA methylation can
determine whether or not a gene is
expressed. In other words, these
markers can act as an "on" or "off"
switch for different functions in a cell.
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DNA methylation patterns found in tumor

cells can be analyzed to identify where a tumor
started, providing important information that
tells doctors about what type of tumor it is and
what treatment it requires.
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How is DNA methylation analysis used for cancer diagnosis?"®
Different brain tumors need different treatments, so correctly diagnosing which type of tumor a patient has is very important.

Traditional diagnostic/classification methods
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Patient A Patient B

Visually
identical cells

_: Traditional Diagnosis

Diagnosis: Medulloblastoma

Treatment: Chemotherapy and radiation

Many cancer cells look identical,
which can lead to the wrong diagnosis.
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With DNA methylation
analysis, scientists
can look inside cells
to accurately identify I

cancer cells that are
otherwise difficult or 111
impossible to identify Methyl /'|’m [TT11
using traditional %L‘;”P::; .
methods. d l :

Diagnosis: Medulloblastoma

Treatment: Chemotherapy
and radiation

When a patient receives an accurate diagnosis...

..they can receive the right treatment,
and avoid unnecessary, less effective, and
extremely toxic treatments.
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Diagnosis via Al l

Diagnosis: Low-grade glioma

Treatment: Surgery and

observation

Using DNA methylation analysis for
diagnosis ensures that patients receive
an accurate diagnosis from the start.
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Why is DNA methylation research important?

DNA methylation analysis is shaping:

The way existing cancer The development of new
treatments are used cancer treatments
While new and innovative cancer Identifying new tumor subtypes
medications are always being supports the development of new
developed, these medications can drugs by directing scientists where to
only be fully effective if the diagnosis focus their research.®
is correct.

DNA methylation analysis is paving the way for
patients to get faster and more accurate diagnoses. o

Using DNA methylation analysis as a diagnostic tool is a

recent breakthrough, and it is an important step towards a
cure. These discoveries were made possible in part through
Making Headway’s independent funding of the Tissue Bank.

The Making Headway Foundation is a small, but intensely focused non-profit organization.
Through our funding, we helped build the infrastructure for the development of a
breakthrough diagnostic tool. DNA methylation analysis is not only helping children in
our community, but around the globe. Based on the tissue samples collected, and the
groundbreaking work of NYU Molecular Pathologist Dr. Matija Snuderl, the World Health
Organization (WHO) has begun to change how they classify brain tumors.?

Globally, as many as 40,000 children are diagnosed with a brain or spinal cord tumor
every year,° and Making Headway Foundation has directly contributed to a technology
that could help every one of them. Since 1996, the Making Headway Foundation has been
providing individualized care to children at the hospitals we work with, and now we are
making a positive change across the world.
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There is so much progress to celebrate, but there is

still more research to be done. Your ongoing support
for the Making Headway Foundation makes these
breakthroughs possible. Thank you.
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