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= Spinal Muscular Atrophy (SMA)
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Novartis and AveXis combine, aiming to transform
the care of SMA, the #1 genetic cause of infant mortality’
XXXV XXX

NSNS Novartl_s has completed the acquisition of V\/e are de“gh’[ed to add the
VXV XV XY the clinical-stage gene therapy company . .

BIVEOTOtoNES AveXis, Inc. AveXis leading gene therapy
z g z 5 z g z « The acquisition accelerates the Novartis J[eCI"|I’]O|Ogy to our company
ORI xe strategy to pursue high-efficacy, :
ISToToIVEsTote first-in-class therapies and to deliver and to welcome our AVGXIS
XYXXXLX transformative innovation in areas of high col |eag ues to Novartis.

XXX> XXX unmet medical need. Together, we now have the

XY XXX X « It provides another gene therapy platform, . . .

XXX XXX in addition to our CAR-T platform for potential to bring to children
NECVESEON cancer, and broadens our leadershipin the first one-time gene—based
i treatment for the devastatin
NESIVEONEN « Together, we aim to advance a growing ea e O €aevasialing
MMM pipeline of gene therapies across disease, spmal muscular

VXV XV XY therapeutic areas, including other atroph

OIVEoTotoINES SMA types, cancer, and blindness. pny.

XXXV XXX - Vas Narasimhan, CEO Novartis
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What is Spinal Muscular Atrophy (SMA)?

SEELLLT SMA is an inherited neurodegenerative disease caused by a defect in a single gene, the
SIVESToToIvES survival motor neuron (SMN1). It leads to aloss of motor neurons, resulting in progressive
XXX XXX muscle weakness and paralysis.'
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NECIVEONEoN Genetic Not many survive 1in 10,000 live
MMM cause of beyond 2 years births are affected
e eetoMee: infant with SMA Type 1.! by all types of SMA.2

XX XV XXX death.!

VXVXVXV . L .
MEoVESEoN SMA Type 1typically presents W|th1|n the first More than 90% will die
MMM 6 months of life and those affected p nent
VxVXUxY *Never sit without support 0/ orneec permanen
NIOTVIONSON o . . (0] ventilation support
ooty + Have difficulty breathing and swallowing by the age of 2.3
ISVEsTotonvEs! * Never crawl or walk
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MMM Mechanism of disease and therapeutic strategies
Slotoivistote Normal Individual SMA Patient
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XL EXXLX Time = neurons
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UXVXVXY Newborn screening could transform SMA care
XV XXXVX
XXXV XXX o
UXVXVXY Key Opportunity Specialist Geneticist / Genetic
X ; X ; X ; X referral Counselor (varies)
oRoToNEotote The Journey ) . Management  The Journey
Modete M . Begins... . Symptoms i Diagnosis i & Treatment . Continues...
XXXV XXX 1 1 | | | 1
XV XXXV X Prenatal diagnosis t Pediatrician visit Neuromuscular l Diagposis Approved therapy
NEOIVEONE o Newborn First symptoms Referral confirmed or
VXV XVXY screening Genetic Testing Clinical trial
OIVESTOTONES enroliment
XXXV XXX
NEVESNE o « All available treatments work better when started earlier;
MM MM lost function unlikely to be regained.
MM MM « Clear progress in US Federal and State newborn screening for SMA.
VXV XV XV EU and other countries are also evaluating.
XXXV XXX
XVXXXVX
XXXVXXX
How does the gene therapy work?
VXV XVXV .
XXXV XX X The major steps of gene therapy are**
XV XXXV X Step1 Step 2 Step3
% é % z % é % A modified noninfectious The virus enters neurons and The episomeis transcribed and
; X ; § ; X ; and nonpathogenic forms a DNA satelite called an translated to produce the missing
OxOxx< adeno-associated Virusis episome that is delivered into SMN1 protein that is required for the
X § X ; X § X administered to the patient the nucleus and does not health and survival of the neurons.
XV XXXV X either intravenously or into integrate into the normal
NEIVESNEON the spinal cord. DNA of the cell.
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Looking ahead
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NECVESEOM AveXis has expanded its clinical research to include additional types of SMA and other novel potential
VXV XVXYV gene therapy treatment approaches.
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SIVEORoToNVES VISION ESTABLISH —» EXPAND —» BUILD —

XX XXX | i i I I
NESVESNEON Leader inrare and Foundational Development of Pipeline of gene

VXV XV XV life-threatening presencein AVXS-101into therapy treatments

X ; X ; X ; X neurological SMA Type 1 SMA Type 2

XV XXXV X genetic diseases

VXVXVXV
XXXVXXX

MMM AveXis has built ateam with exceptional depth of expertise
XxTxx and experience, a clinically proven gene delivery platform,
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$x3%xS manufacturing and R&D capabilities, while Novartis has been
MMMV for 70 years aleader in Neuroscience, building on a global
XXX XX footprint and its extensive experience in bringing

oMottty transformational medicines to the clinic stage.

z § z >v< z § z = Paul Hudson, CEO Novartis Pharmaceuticals
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; X ; § ; X ; In addition to SMA, AveXis is also exploring novel gene therapy treatment approaches for Rett
VXV XV XV syndrome and a genetic form of amyotrophic lateral sclerosis (ALS) caused by mutationsin the
odoTo i elode! superoxide dismutase 1(SOD1) gene.
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ONTOIOTONES
XXXV X XX RETT SYNDROME (RTT)

NIV Rare, neurodevelopmental disorder predominantly affecting girls characterized by slowed growth,
YXVXVXY loss of normal movement and coordination, and loss of communication skills.®
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XV XXXV X /)
SIVESToToES o

SVIoTotoIvEe g Typically results in significant disability that
XXXV XXX Onsetof signsand caninclude autistic-like behaviors, breathing
NECVESEOM 1in10,000-15,000 symptoms beginbetween  irregularities, feeding and swallowing

; i ; X ; § ; girls affected.® 6and18 monthsofage.®  difficulties, growth retardation, and seizures.®
XVXXXVX

XXXV XXX SOD1AMYOTROPHIC LATERAL SCLEROSIS (ALS)

XYXXXYX ALS (Lou Gehrig's Disease) is a progressive disease leading to significant disability, including muscle
NSO weakness, that results in loss of the ability to speak, eat, move, and eventually breathe.

SVIoTotoIvEs Caused by mutations in the 40_70 Onset usually occurs in people between
XXATAXX gene that produces the ears 40 and 70 years of age with a median age
RO copper zinc superoxide of diagnosis of 55.8°

z % z ; z % z dismutase 1(SOD1) enzyme.” y

XV XXXV X ) . .
UxVUXUxY Genetic ALS affects 3_ 5 Typically results in death
XXXV XXX

CLOxTKY 1,000-2,000 peoplein within 3-5 years of diagnosis.”®

X VXXXV X the U.S., 12%-20% caused yea rsS
oMW eZotodvte e .

NSNS m by mutations in SOD!.
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