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Outline/Objectives

Overview of current understanding of myotonic dystrophy
Progress and ongoing needs
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What is Myotonic Dystrophy?

“Myotonic” muscle + tone
“Dystrophy” degeneration

Two types

Myotonic dystrophy type 1 (DM1)-later and early onset
forms (congenital myotonic dystrophy)

Myotonic dystrophy type 2 (DM2)
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Myotonic dystrophy is much more than a
“muscular dystrophy”

Heart/Cardiac
Usually a rhythm problem, not a pump problem
Can be asymptomatic until it isn’t
Routine screening is critical

Breathing/Pulmonary

Apnea

Weak cough (weak muscles)
Eyes

Cataracts

Gastrointestinal
Swallowing, constipation, gallstones, IBS like symptoms

Endocrine

Central Nervous System
Cognitive problems, fatigue

[W THE OHIO STATE UNIVERSITY
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Genetic Problem in DM1

One copy of a genetic mutation in the DMPK gene
Inherited from one parent

Trinucleotide repeat Expansion

Expanded Cytosine, Thymine, Guanine (CTG) nucleotide repeats in DMPK gene

Cytogenetics: 19q13.3

(CTG)n

Juvenile and congenital DM1
Adult DM1
Late onset DM1

DMPK

DMWD

M
po— so(i —
Normal E

Intergenerational
instability

Somatic
instability

Brook et al., 1992
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Effects of higher #'s of CTG repeats in DMPK gene

Up to 37 No DM1

37-49 No Symptoms but can pass on mutation
50-150 Mild symptoms

>150-1000 Typical “Classic” adult onset DM1
>1000+ Congenital DM1
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How do increased #s CTG repeats cause DM1?

To understand how we might work on treatments for DM1,
let’s first review a bit about genetics and DNA

“Everything must be made as simple as possible, but not
one bit simpler” --A. Einstein
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Genes and DNA

= Genes-instructions for cells how to make proteins or
perform biological processes

= About 20,000 genes but not all make proteins

= Each cell has two copies of each gene
= one from father, one from mother

= One copy of a DMPK gene mutation results in DM1
= Inherited from one parent

= Autosomal dominant: means that having only one faulty
copy of a gene results in a problem
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The Best Chocolate Chip

Cookie Recipe Ever )) WA a)

This is the best chocolate chip cookie recipe ever. No

funny ingredients, na chilling time, etc. Just a simple, \w

straightforward, amazingly delicious, doughy yet still fully

cooked, chocolate chip cookie that turns out perfectly & Print @ Pin
every single time! Aok

483 fom 810 votes
@ Course Dessert

D Cuisine American

R Keyword best chacolate chip cookies, chacolate chip cookie
recipe, chocolate chip cookies no chilling, easy chocolate chip cookie recipe
# Prep Time 10 minutos

& Cook Time &
§3 Total Time 30 m

1 servings .
¥ Calories 183ucal
# Author Laura
Equipment

* 2large eggs
= 3 cups allp
* 1 isp bak
® 1 tsp baking
= 1 1sp sea salt™™*

« 2 cups chocolate chips (or chunks, or chopped chocolate)

-Gene: a “recipe” for making a proteins or performing a cellular process
-Each cell has the whole “cookbook” or genome but only uses certain genes
-Genes are made up of DNA

-A gene can make different versions of a particular protein

THE OHIO STATE UNIVERSITY
https://joyfoodsunshine.com/the-most-amazing-chocolate-chip-cookies/#wprm-recipe-container-8678 @ WEXNER MEDICAL CENTER



Genes to Proteins: How does it work?

11 H L]
Cookie gene
Exon 1 Exon 2 Exon 3 Exon 4 Exon 5

DNA  m=—

MRNA s RNA
J Binding
Proteins
° 9
Chocolate  Sugar Peanut

Chip Butter



12 |

What causes DM1?

How do increased (expanded) CTG repeats in the DMPK
gene cause DM17?
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RNA Foci and Trapped RNA binding proteins

— e 3

DNA —s
Pre-mRNA °— ——
! }
MRNA { 1
A © O %ﬂ Binding
oS 19,04 9 Proteins
RNA repeats-
hairpin structures 4 doi.org/10.1016/).drudis.2018.08.004

Pettersson et al. 2015



What happens to the “cookie” gene recipe in DM1?

The Best Chocolate Chip

Cookie Recipe Ever

This is the best chocolate chip cookie recipe ever. No g,

funny ingredients, na chilling time, stc. Just a simple,

straightiorward, amazingly delicious, doughy yet stll fully A\

cooked, chocolate chip cookie that turns out perfectly & Print @ Pin

every single time! ok
493 trom 810 vales.

® Course Dessert

D Cuisine American

@ Keyword  best chocolate chip cookies, chocolate chip cookie

recipe, chacolate chip cookies no chilling, easy chocalate chip cookie recipe
£ PrepTime 10 miwies

& Cook Time 8 minutes

§3 Total Time 30 minutes

¥{ Servings 36 cookies.
¥ Calories 183ucal
® Author Laura
Equipment

* measuring spoons

» measuring cu
s KitchenAid Mixe:
* spatula

= baking sheet

Ingredients

2 large eggs
3 cups all-pur

¥ 1sp b
11tsp sea

* 11tsp baking s
« 2cups cf

https://joyfoodsunshine.com/the-most-amazing-chocolate-chip-cookies/#wprm-recipe-container-8678



Transcription: (making an RNA copy of DNA)
Splicing: Trimming the copy (RNA)

Translation: making the protein

\nstraction s
M \. Prebhead own fo 315
PAN Witk pachmobnt
L. \na separnde ool mi
Yaling pouder  Sek
. Leam Yoqtiner 3o

I o Seprotebad

Y { S and Ve s
Chlealh SRR % m\‘\\hqpou)dcr

B Mix fa e doy fagf
L. Add 20T packagt @ !
‘VW'; ®

D el % TBS Ldepe e
me infe balls and

Novr Coottes) of o\o.‘3
place yem tuly 5p Noor  preparad
Cook it Sheers, (alvfattly) use asmall cectie
5ceop ko make \ou teokies)!

6. Wake 1aa prhited oven For uvprcn(nmah"\‘ ¥
610 minuteS Talt them 0ot whea they are
HSY Barly -shmm.) Yo turn brown,

Q. et vem Sit on the babms pan for 2
Minvkes bfore (uw’oulr\t) o (ecling rack,

)

Mis-splicing
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Multisystem effects:

Mis-splicing of different targets in

different tissues
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Other possible mechanisms of DM1

RAN translation

Loss of DMPK gene function
Inactivation of other nearby genes
Others?
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Possible Strategies for Genetic Treatments

Decrease (or stabilize) CTG repeats in DNA

Decrease RNA Foci
Decrease transcription of RNA repeats

Block interaction between RNA binding proteins and RNA
repeats

Break up RNA repeats

Others
Increase levels of RNA binding proteins
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Ongoing Needs/Gaps

Better animal models

Ideal models will replicate multisystem problems to allow testing of
preclinical treatments on problems that matter most.

Natural history studies
Understanding the variability between individuals

Are there factors (genetic or otherwise) that improve
outcomes/prognosis?

Better understanding the different symptoms of DM1?

What symptoms matter most and how can we best track these
symptoms in a reliable way (in clinical trials)?
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DM RESEARCH NEWS

Study & Trial
Resource Center

Myotonic Dystrophy: Study & Trial Resource Center

Our community is involved in the first clinical trial of a targeted therapy for myotonic dystrophy, and a number of other critical studies are
underway. Click on the links below and to the right to learn more about the clinical trials process, important do's and don'ts for current trial
participants, and more. A list of current studies and trials can be accessed below.

Myotonic community members have been active partners in bringing the research to this point, by supporting and participating in studies, joining
registries, responding to surveys, and funding patient advocacy organizations like Myotonic. The progress achieved would not be possible without
the commitment and participation of people living with DM, their families, caregivers and friends.

Myotonic Dystrophy News

March 23, 2020

Respiratory Care Recommendations for Myot

Dystrophy Patients During the COVID-19 Pandemic
We understand that this is a very challenging time and we
would like to provide tips for patients, caregivers, and
medical providers on the use of noninvasive positive
pressure ventilation (NIPPV) if you have been exposed to
this virus or have symptoms of COVID-19 infection.

March 20,2020

A Message from Myotonic's CEO about COVID-19

Residents of the Bay Area in California, including Myotonic
staff, are under strict Public Health orders to Shelter in
Place for the next several weeks. We want to be sure you
know that all Myotonic staff are prepared for this shift and
have been successfully working from home. Myotonic is
open, our website is active, and our resources are available.

March 20,2020

Muyotonic Publishes C ical Care

Recommendations for Cardiologists

10 leading DM1 cardiologists in Canada, Japan, Western
Europe, the United Kingdom, and the United States joined
Myotonic to create the Consensus-based Care
Recommendations for Cardiologists Treating Adults with
Myotonic Dystrophy Type 1.

March 20,2020

20 Congressional Leadership Award & Advocacy

Update

The 2020 Myotonic Congressional Leadership Award was
presented to Rep. Adam Schiff, an early supporter of our
efforts to add myotonic dystrophy to the DoD's Peer
Reviewed Medical Research Program (PRMRP) who recently

https://www.myotonic.org/study-trial-resource-center
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Nutrition study

[l Muscle weakness, difficulty swallowing
and gastrointestinal effects of the
disease put people at risk for nutritional
deficiencies

U This study evaluates the nutritional
status in people with myotonic
dystrophy versus age-matched controls




What does the study involve?

Fasting labs

Food questionnaire

Resting energy expenditure calculated
DEXA scan to evaluate lean body mass

Takes ~3 hours to complete, one-time visit
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Who can be involved? ’
¢ Age 18-60

® Must have someone living in the same
house willing to do the study who does

not have myotonic dystrophy (to serve
as a ‘control’) %

o
f &
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