SRR
SRR
SRR
EEE
SRR
SR
SRR
SRR
EEE
SRR
SR
SRR
SRR
EE R
SRR
SEEEE
EREE
R
ERERE
SRR
SRR
EEE
SRR
SR
SRR
SRR
EREEE
SRR
SR
SRR
SRR
EEEE
SRR
SRR
BEEEE
SRR
EE R
SRR
SRR
ERER
SRR
ERERE
BEEEE
SRR
EEE
SRR
SR
BEEEE
SRR
EEE
SRR
SRR
BEEEE
SRR
SR
SRR
SRR
EREE
SRR
ERERE
SRR
SRR
EEE
R
SEEEE
SRR
SRR
EEE
R
SR
SRR
SRR
EEE
SRR
SRR
EREE
SRR

The Novartis Gene
Therapies AAV9 Platform

Whatis Gene Therapy?

Gene therapy addresses the root cause of a genetic disease by More than

restoring the function of a missing or faulty gene with anew
working copy (the transgene) — or by blocking the function of a
harmful mutant gene.! ,

Gene therapy is an especially useful approach to treating diseases  human diseas%s are knownto
caused by mutations in a single gene (monogenic diseases).? be monogenic

Viral Vectors for Gene Therapy

Modified viruses are an efficient way to transport therapeutic genetic material to affected cells. When
modified, viruses (called vectors) act as “delivery trucks,” capable of transporting genetic material to
where it is needed within the body.*5¢ In gene therapy, the virus’ normal cargo is removed to prevent the
virus from causing harmful infections.”

The capsid is the outer shell of ™ i< th .
the virus; it is covered with e cargois the genetic
molecules that allow the virus W material inside the capsid
to penetrate cell walls

The vector includes the capsid and the modified contents within the virus

The Novartis Gene Therapies AAV9 Platform

At Novartis Gene Therapies, our current gene therapy

platform s built around a specific type of adeno-associated Spinal muscular atrophy
virus (AAV) called AAV9. This vector has unique properties
and is versatile enough to yield potential treatments for a
variety of rare monogenic diseases using the same Rett syndrome
underlying science and technology.”

Friedreich's ataxia

Characteristics of the AAV9 Vector

AAV9 has certain qualities that make it especially useful for targeting certain types of monogenic
diseases.

» AAV9 vectors can cross the blood-brain barrier to treat cells of the central nervous system (CNS)”
« AAV9 vectors yield high levels of therapeutic genes and protein expression in targeted tissues?

« AAV9 vectors can be delivered directly in vivo to the tissue of interest; for diseases of the CNS,
transgenes may be administered via intrathecal or systemic administration®

» The packaging capacity, or the size of the genetic material that can be packaged inside AAV
vectors, is relatively small®

d NOVARTIS | Reimagining Medicine
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Making the Medicine Efficient:
Ways We Modify the Cargo Within

The genetic cargo within the capsid can be adjusted to ensure consistent, persistent gene expression,
enhance efficiency, and regulate expression levels.

- Once inside the target cell, the genetic cargos within the AAV9 capsid form circular units called
episomes that do not integrate into the host DNA and remain in the cells, potentially providing
long-lasting benefits in non-dividing cells®

- The process of making the protein can be “jump-started” with the use of double stranded,
self-complementary recombinant AAV (scAAV) vectors, making the process quick, consistent, and
efficient™

« The amount of gene product being made by the vector can be controlled by adding certain “promoter”
sequences to the DNA sequence®

Recombinant 1
AAV9
Capsid Shell I\M/’@m@”@al
scAAVITR Specialized Transgene scAAVITR
Promoter (or space holder)

We Have Built an End-to-End Gene Therapy Platform

Gene Therapy Platform

Key Success Factors

Patient Access

Manufacturing
« Flexibility in cargo and - Analytical methods for » Core commitment to
vehicles to address multiple product characterization working with patient
disease areas advocates and regulators

- Ability to efficiently scale-up
and adapt production to
match populations and
pipeline diversity

« Preclinical models and
system to rapidly progress
therapeutic candidates

«Long-term commitment to
each disease area backed
by ongoing innovation
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