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1. Clinicopathology of muscle-specific Dag1
knockout mice and effects of systemic
transduction with AAV

Takahiro Yonekawa"?, Sara El-Hattab”, Kevin P. Campbell”

1 Howard Hughes Medical Institute, Department of Molecular Physiology and
Biophysics, Department of Neurology, University of Jowa Roy J. and Lucille A.
Carver College of Medicine, Iowa City, IA 52242 USA

2) Department of Pediatrics, Mie University School of Medicine, Tsu, Mie Japan

Abstract

Aim: To characterize clinicopathologic features of muscle-specific dystroglycan (DagI) knock-out
(KO) mice and to test effects of systemic transduction with AAV2/9CMVDagl (AAVDagl) on
development of muscle phenotypes.

Methods: Muscle-specific Dagl KO mouse models were generated by breeding floxed Dagl
mice to those expressing Cre recombinase controlled by the Myf5 (Myf5-Dagl KO) or muscle
creatine kinase (MCK-Dagl KO) promoters. AAVDagl was systemically administered to Myf5-
Dagl KO pups and growth, grip strength, spontaneous locomotion activity, and serum CK levels
were assessed at 4, 8, 12, 16, and 20 weeks of age. Skeletal muscle pathology, biochemistry, and
immunohistochemistry were also evaluated at the end point.

Results: MCK-Dagl KO mice showed a mild muscle phenotype and maintained regenerative ca-
pacity. In contrast, Myf5-Dagl KO mice displayed growth retardation and severe muscle weak-
ness with consistently elevated CK levels that declined with age. In addition, end-stage pathology
was observed in quadriceps and diaphragm muscles and expression of a - and S -dystroglycan
(DG) was decreased to very low levels. Systemic delivery of AAVDagI restored DG expression
and was followed by significant improvement in muscle weakness and pathology at 20 weeks of
age.

Conclusions: Myf5-Dagl KO mice exhibit clinicopathologic features compatible with congenital
forms of a-dystroglycanopathies, however administration of AAVDagl prevented the develop-

ment of pathologic muscle phenotypes.
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Real world data D&

Safety and effectiveness of nusinersen in SMA type 2 and 3:
Assessment of the real world data
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Efficacy of corticosteroids therapy for Fukuyama congenital
muscular dystrophy
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The level of urinary titin of SMA patients is higher than that
of healthy control
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Therapeutic Era of Spinal Muscular Atrophy:
Opportunities and Challenges

Yuh-Jyh Jong (& FH&)
Professor & Dean, Departments of Pediatrics and Laboratory Medicine,
Kaohsiung Medical University Hospital, Kaohsiung, Taiwan

Spinal muscle atrophy (SMA) is an autosomal recessive neuromuscular disease caused by
mutations in survival of motor neuron (SMN1) gene that results in loss of SMN protein. To
date, SMA is the leading genetic cause of infant mortality in the world. SMA is manifested as
generalized hypotonia and muscle weakness, classified as type 1, 2, 3, and 4 by the age of onset
and maximum motor function achieved. Infants, whose onset before 6 months are unable to sit
unsupported (type 1) have the highest severity, and mostly die before 2 years.

Until recently FDA has approved nusinersen, an antisense oligonucleotide designed to target
an hnRNP-A1/A2-dependent splicing silencer (ISS-N1) in intron 7 of the SMN pre-mRNA, the
first treatment drug for children and adults with SMA in US (December, 2016). Successful
clinical trials with nusinersen and gene-replacement therapy produced statistically significant
increases in the motor function of infants and older children (NEJM 2017;377:1713-22 & 377:1723-
32, and 2018;378:625-35). However, careful analysis of SMA animal models and patients has
revealed some limitations that need to be taken very seriously, including a limited time-window
for successful therapy delivery, making newborn screening (NBS) of SMA is mandatory.

In this presentation, we will outline the updated SMA treatment strategies, NBS that are

currently developing in evolving SMA standard of care, and existing gaps in SMA therapeutic

era.
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