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Each chromosome is made up
of DNA that stores information
to decide our unique traits like
hair color and height.

’\'., Specific sections

of DNA are

called genes. // C
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A gene variantis a

" change to the DNA,
< such as a misspelling,
- addition or deletion
g that can alter the

\ —\ instructions of how
proteins are built or
\ ~)\ work.
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Sometimes this can
even cause disease.




Gene therapy is the use
of genetic material,
such as DNA or RNA, to
treat or prevent disease.

It can address a gene
variant by delivering
genetic material with
instructions to change
how a protein— or
group of proteins—is
produced by the cell.
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For some diseases, the
genetic material could
make changes to account
for too much, not enough,
or incorrect proteins being
produced by cells.




VECTOR

The new genetic
material, such as
a working copy of

agene, is
delivered into the
cell using a vector.

A vector is like a
package and inside
is a specific
message for cells.
Viruses can be used
as vectors because
they have evolved to
be very good at
getting into cells.
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Scientists have learned to remove the viral
genes that could cause iliness, and keep the
virus’s useful parts to treat or prevent

disease.
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Ex vivo (outside the

body) treatment
removes the
person’s own cells
and delivers the
genetic material to
these cellsin a
specialized lab.

The modified
cells are then
returned to the
body to help it
function better.

© American Society of Gene an‘d‘Cell Therapy




In vivo (inside the body)

treatment means the genetic
material is delivered directly
into the person such as through
an injection or infusion.
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CAR T-cell therapy is used
CANCER CELL to treat certain forms of
cancer. A person’s
immune cells, called T-
cells, are removed from
the body and modified by
adding receptors (to find
the bad cells).

RECEPTOR
Once the cells are ’/ ’ “
given back to the ' \\

patient, they can

recognize and Kkill
cancer cells. MODIFIED T-CELL
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Cell and gene therapies
offer hope for serious
disease with little to no
other treatment options.

They aim to slow or
stop disease, and
when given early, may
prevent damage.
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I - Before testing a cell or gene therapy in
' humans, researchers do preclinical
\\ studies in cells or animals in the lab to
help them understand whether the
treatment works and if it is safe
enough to test in a human clinical trial.
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Clinical trials are studies that test the therapy in
a small number of people to see how it works in
the body and whether it is safe and effective.

This part of the research process is complex and
may take years before the U.S. Food and Drug
Administration (FDA) can approve a new treatment to
be ready for more people.

To search for clinical trials, visit clinicaltrials.gov.
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Cell and gene therapies come with unique
risks that are important to understand before
participating. For example, it is not a
guaranteed cure, there may be unknown
effects, and joining a clinical trial could limit
future eligibility for other treatments.
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Informed consent is an
important step before
joining a clinical trial.

During an informed consent
discussion the researchers explain
the study, the participant’s rights,
and what to expect before, during
and after— all to help them decide if
they want to take part in the study.
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Eligibility criteria are rules
about who will be included or
excluded from joining a clinical
trial such as information about
the person’s age, sex, genetic
variant, and medical history.

They help researchers better understand the
results to know if the treatment works.
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People from universities,

biotech companies, 1
hospitals, patient advocacy
groups and the FDA all work together to research,
test, review and deliver safe and effective cell and
gene therapies to patients.
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Today, the FDA has approved many cell and
gene therapies that use special cells or helpful
genes to treat certain cancers, blood disorders,
and many different rare genetic diseases that
affect the eyes, muscles, brain and more.
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