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Pathomechanism and therapeutic strategies of myotonic dystrophy.

Among several mis-splicing events observed in DM, an abnormal splicing of skeletal muscle Cl~
channel, which is responsible for myotonia, is shown. CUG hairpin formation of mRNA leads to se-

questration of MBNL or stabilization/increase of CELF1 and results in dysregulation of alternative
splicing of the Cl~ channel. Therapeutic strategies, which target each step of the pathomechanism,

are listed in the right.

Table 1 Abnormal splicing documented in DM tissue.

Skeletal Muscle Heart

TNNT3 Skeletal muscle troponin T TNNT2 Cariac type troponin T

INSR Insulin receptor MTMR1 Myotubularin-related protein
CLCN1 Skeletal muscle Cl channel KCNAB1 Voltage-gated K channel
MTMRI1 Myotubularin related protein LDB3 LIM domain binding protein

RYRI1 Ryanodine receptor TTN Titin
SERCA1 SR Ca?* pomp PDLIM3 PDZ/LIM domain protein
SERCA?2 SR Ca?* pomp DMD Dystrophin

LDB3 LIM domain binding protein DTNA Dystrobrevin
MBNL1 Muscleblind like proteinl

MBNL2 Muscleblind like protein2 Brain

TTN Titin APP Amyloid precursor protein
CAPN3 Calpain 3 GRIN1 NMDA receptor
FHOD1 Formin related protein MAPT Tau protein

GFPT1 Glutamine-fructose-6-phosphate transaminase CAMK2D calcium/calmodulin-dependent protein kinase I delta
NRAP Nebulin-related protein SORBS1 sorbin and SH3 domain containing 1
PDLIM3 PDZ/LIM domain protein

MAPT Tau protein

DMD Dystrophin

DTNA Dystrobrevin

MEF2C Myocyte enhancer factor

BIN1 Bridging integrator 1

Shadow indicates the mRNA missplicing identified by our group.
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Abstract
Myotonic dystrophy—from pathomechanism as a RNA disease to future clinical trials

Masanori P. Takahashi, M.D.
Department of Neurology, Osaka University Graduate School of Medicine

The understanding of the pathomechanism of myotonic dystrophy (DM) has been greatly improved since the
recognition as an mRNA disease. Pre-mRNA containing repeats sequesters or activates proteins such as MBNL
and CELF that bind to an mRNA motif similar to repeat. Consequently, the regulation of mRNA splicing, a normal
function of these proteins, is perturbed. Over 30 miss-splicing events have been documented including muscle
chloride channel which is responsible for myotonia. Such molecular events might serve as a target for therapeutic
intervention.

An important genetic feature of DM is the instability of expanded repeats between generations and organs.
Since pathogenesis is connected to repeat length, manipulation of the repeat expansion size (somatic instability)
might be also a potential therapeutic strategy.

With accumulation of pathomechanistic studies, clinical trials are highly expected. Our recent survey in
Osaka Japan revealed the need of standardized management employing currently available therapies, which
should be prerequisite for trials. Clinical trials for DM will face challenges including lack of reliable outcome meas-
ures and enrolment of highly restricted cohort. Global initiative to form international DM registry have been
taken to facilitate natural history studies and trials. In Japan, the development of DM registry has just started.

(Clin Neurol 2012;52:1393-1396)
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