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Distrofia Miotonica de tipo 1




Distrofia Miotonica de tipo 1 (DM1)

...|la DM es, probablemente, la enfermedad humana mas
variable en sus sintomas...

...afecta de algun modo a virtualmente todos los sistemas
del cuerpo...

...|la DM puede presentarse en cualquier momento durante
la vida del individuo...

Prevalencia de 1/8.500 nacimientos vivos. Prevalencia mayor
en algunas areas como Quebec (Canada)



Cuadro clinico basico de la enfermedad

Major Effects of Myotonic Dystrophy Type 1

Cognitive Function: Intellectual
impairment, behavioral and
psychological disorders, excessive
daytime sleepiness

Vision: Cataracts, retinal damage

Endocrine System: Diabetes, low
thyroid hormone levels

Respiratory System: Breathing
difficulties, aspiration, sleep apnea,
high risk pneumonia

Skin: Pilomatrixomas

Immune: Hypogammalobulinemia
Reproductive System in Men:
Low testosterone levels, erectile

dysfuntion, testicular failure and
gonadal altrophy.

DM afecta a multiples organos y sistemas

Bone: Anomalies

Cardiovascular System:
Heart condition abnormalities,
arrhymias, cardiomyopathy

Gastrointestinal Tract: Swallowing
issues, abdominal pain, irritable bowel
syndrome, constipation/diarrhea, poor
nutrition and weight loss, chronic
infections

Muscle: Weakness, wasting (atropy),
myotonia, pain

Reproductive System in Women:
Weakened uterine muscle,
pregnancy-related complications, and
gynecological problems.




Cuadro clinico basico de la enfermedad
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— Chromosomes
Your genome is divided
into 23 pairs of
chromosomes that make
up the DNA. Most of them
hold thousands of genes.

La mutacion responsable de la DM1 se
localiza en el gen DMPK, en el _ :
cromosoma 19 77 Genes TN S0

basesAand T

always face each
other, and so do
CandG.

A = Adenine




Base genética de la DM1
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Base genética de la DM1: inestabilidad somatica y germinal

El numero de repeticiones CTG en el gen
DMPK varia:

« Entre 5y 37 repeticiones de padres a hijos
sanos

« Aumenta mucho de padres afectados a
hijos afectados

 Laenfermedad suele aparecer antes y ser
MAs grave en generaciones sucesivas

« De unacelulaaotraen los pacientes

» Probablemente contribuye a la variabilidad en
los sintomas




De los tripletes CTG a los sintomas
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De los tripletes CTG a los sintomas
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Mecanismo de patogenesis
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Mecanismo de patogenesis

CT6 CTG CTG CT6 CT6G CT6 CT6 CTG

DOCEED) omec

(CT6)s_30

D 200

Formacion de foci




Mecanismo de patogéenesis
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Mecanismo de patogenesis
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Mecanismo de patogenesis: splicing alternativo
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Mecanismo de patogenesis: splicing alternativo _
A nivel molecular la DM es un problema en el “splicing -
alternativo” de muchos genes I
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La importancia de Mbnl1 en DM1

Pacientes
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La DM1 es una enfermedad muy compleja

Cis-effect

Gene transcription
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La DM1 es reversible en ratones

Podemos ser optimistas: la distrofia miotonica es reversible en ratones

Normal 1 T(CTG)s _____ Revertido

Uninduced 5-313 Induced #3067 Induced #2130 Reverted #3074 Reverted #2090
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Nuevas estrategias terapeuticas

DNA MRNA Protein Q
s o " 0 0 0 o™ o
‘}? ;f‘ i -,1’ H —— . ﬁ NN COH \‘ X u,OH N*NXO)VOH K/N P ) N;K[,g
4:"' a Vo o H;NJI\N') S ﬁ)\\" N
3 D) I
Ant | sense All-trans retinoic acid Trichostatin A 5-Azacytidine Reversine
\L Oligo

ORI

o
e G a J o
! O\NH HO HO, HQ W i Aon NH

o]
= N Z NN OCHS
\L RNase H O { . . { )

o
Sy Purmorphamine 16,16-Dimethyl prostaglandin E; Forskolin Qsn BIX 01294
PN gy T %
S o Y PRIV g IO o
/ ~ pg
B Yt SO
SNTON NS WS LI N H—nn
1 )‘4 N NN —

BIO Cyclopamine Neuropathiazol Pluripotin Y-27632




Avances en la investigacion en DM1

Por el momento, el tratamiento actual se basa en
paliar cada uno de los sintomas......

....... Sin embargo se ha avanzado mucho en la
comprension de la enfermedad vy se esta trabajando
sobre diferentes estrategias terapeuticas, algunas de
ellas con resultados prometedores en las fases
oreclinicas.......

Mahadevan et al. (2011)Muscle Nerve 44:160-169 V



Diferentes estrategias.....

RNA splicing .
corrected Down-regulation ]
Antisense of CUGBP1
3 sequences

Splicing Defects:
insulin receptor
cardiac troponin T
muscle chloride channel
dystrophin
microtubule

L verexpression

5 .5 | of MBNLI -

CAG CAG AG

Biology of the Cell (2010 )102, 515-523 — Mastroyiannopoulos P. et al. Vl;' BIOPH



Diferentes estrategias
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RNAs antisentido

Se unen al RNA haciendo que se degrade

mRNA
R i daasasasad ’

antisense RNA

DM1: eliminan el RNA toxico




RNAs antisentido

Reversal of RNA Dominance

by Displacement of Protein INVESTIGADOR PRINCIPAL:
Sequestered on Triplet Repeat RNA Charles Thornton

Thurman M. Wheeler,* Krzysztof Sobczak, John D. Lueck,? Robert ]. Osbome,*
(Universidad de Rochester)

Xiaoyan Lin,* Robert T. Dirksen,? Charles A. Thornton*

Genomic expansions of simple tandem repeats can give rise to toxic RNAs that ntain expanded repeats.
In myotonic dystrophy, the expression of expanded CUG repeats ((UG™#) a@uses abnormal regulation
of alternative splicing and neuromuscular dysfunction. We used a transgenic mouse model to show
that d its of ic dystrophy are reversed by a morpholino antisense oligonucleotide,
CAG25, that binds to CUG™ RNA and blocks its interaction with muscleblind-ike 1 (MBNLYD), a
CQUG™*-binding protein. CAG25 disperses nuclear foci of CUG™® RNA and reduces the overall burden
of this toxic RNA. As MBNL1 is released from sequestration, the defect of alternative splicing regulation
is corrected, thereby restoring ion channel function. These findings suggest an alternative use of
antisense methods, to inhibit deleterious interactions of proteins with pathogenic RNAs.

yotonic dystrophy type 1 (DM1) isrep-  of a toxic RNA leads to neuromuscular degen-
Mmsmmlivc of a group of dommantly eration (/-3). A feature common to these path-
inherited disorders in which expression  ogenic RNAs is the presence of an expanded

336 17 JULY 2009 VOL 325 SCIENCE www.sciencen

MOLECULA: RNA morpholino antisentido (CAG),¢

DIANA: l|a repeticion CUG en las moléculas de RNA -

—

MECANISMO DE ACCION: Bloquea el secuestro de MBNL1. Los resultados muestran —

disminucidn de la cantidad de RNA téxico que desencadena la reduccidn de fenotipos e =

de la enfermedad (foci, splicing y miotonia). Resultados terapéuticos observables -

tras 6 meses de la administracion (sin publicar). -
—

MODELOS UTILIZADOS: raton HSARR (ruta intramuscular).
DESARROLLO: Mejorando el antisentido para que funcione a nivel sistémico =



RNAs antisentido

LETTER

) . , INVESTIGADOR PRINCIPAL:
Targeting nuclear RNA for in vivo correction of
myotonic dystrophy Charles Thornton

Thurman M. Whet !erl Andrew Jleger Sanjay I\!‘ad \Rbe MacLeod®, Masayuki Nakamori'?, Seng H. Cheng’,
Bruce M. Wentworth®, C. Frank Bennett* & Charles A. Thor

R | (Universidad de Rochester)
:mim;“"’““r s EMPRESA: Genzyme, Isis Pharmaceuticals

r ", These

correat RNAgum-o[fu nction effects and to modulate d‘cup{t_w
n of expanded repeats, IncRNASs and other transcripts withpro-  ribonudeoy
Wiged mnclese resideace:

MOLECULA: RNA-gapmer antisentido (29-O-methoxyethyl (MOE) modifications) !

DIANA: regiones de RNA flanqueantes a la regidon expandida CUG —
]

MECANISMO DE ACCION: Activacion de su degradacion por RNAsa H (enzima que —

degrada doble cadena de RNA). Los resultados muestran disminucion de la cantidad —

de RNA téxico que desencadena la reduccion de fenotipos de la enfermedad (foci,

splicing y miotonia). Resultados terapéuticos observables tras un afo de la —

administracion.

MODELOS UTILIZADOS: raton HSARR (efecto sistémico por injeccidon subcutanea). -
DESARROLLO: Genzyme apartado del proyecto. Acuerdo entre Isis y Biogen. Elsloymhﬁ



El futuro de los RNA antisentido

Mejorar el mecanismo de administracion: Utilizacion de vectores
adenovirales (poca experiencia de su aplicaciéon en humanos)

Mejorar la biodisponibilidad: Conseguir que lleguen al cerebro

Mejorar la via de administracion: Por el momento no se podria
tener una administracion oral

Tecnologia en constante evolucién: Varias Universidades vy
empresas estan trabajando en ello

Previsto un ensayo clinico durante el 2013 (Biogen+ Universidad

de Rochester




Small molecules

Pentamidine reverses the splicing defects associated u
with myotonic dystrophy

M. Bryan Warf2', Masayukl Nakamori®-!, Catherine M. Matthys?, Charles A. Thornton®, and J. Andrew Berglund?2

*Department of Chemistry and Institute of Molecular Biology, Universtty of Oregon, Eugene, OR 97403; and *Department of Neurology, University of
Rochester School of Medicine and Dentistry, Rochestar, NY 14642

Edited by Jennifer A Doudna, University of California, Berkeley, CA, and approved September 9, 2009 (recelved for review March 25, 2009)

Myotonic dystrophy (DM) is a genetic disorder caused by the expres-  Results

sion (as RNA) of expanded CTG or CCTG repeats. The altemative  dentification of Small Molecules That Disrupt an MBNL1-CUG Repeat
splicing factor MBNL1 is sequestered to the expanded RNA repeats,  Complex in Vitro. Twenty-six small molecules that are known to bind
resulting in missplicing of a subset of pre-mRNAs linked to symptoms  structured nucleic acid (Ta hlc $1) were screened to identify com-
found in DM patients. Current data suggest that if MBNL1 is released  pounds that would disrupt a protein-RNA complex using & pres
from sequestration, disease symptoms may be alleviated. We iden-  ously characterized MB‘\'LI—(_U( repeat gel shift assay (Fig. Li)
tified the small molecules pentamidine and neomycin B as com- (3) The CUG RN\((UG ) used in this screen contains 4 repeats,
pounds that disrupt MBNL1 binding to CUG repeatsinvitro. Weshow  which were stabilized into a stem-loop structure by using the
in cell cuiture that pentamidine was able to reverse the missplicing of  ultrastable UUCG loop (Fig. 14). The molecule that most effec-
2 pre-mRNAs affected in DM, whereas neomycin B had no effect.  tively disrupted the complex was pentamidine, which competed
Pentamidine also significantly reduced the formation of ribonudear  with MBNL | and disrupted the protein-RNA complex with an ICso
fodiin tissue culture cells, releasing MBNL1 from thefod inthe treated o 58 = u\{ (Fig. 1 B-D). Neomycin Bwas the next best molecule
cells. licing defectsof 2 with an I of 280 + 40 uM (Fig. 1 B-D). The small molecules
pre-mRNAs in mice expressing expanded (UG repeats. cthi d ium br mldc and thi: iazol ole o orange also dnvupmd the VIBNII

IS PNAS DPNASN

MOLECULA: pentamidina

DIANA: la repeticion CUG en las
moléculas de RNA

MECANISMO DE ACCION: Bloquea la
interaccion con proteinas como MBNLI.

DESARROLLO: En el ultimo congreso de
DM1 (2012) presentaron la heptamidina
(modificacion)

S M a RT Small Molecule approach to RNA Targeting

MOLECULA: bis-benzimidazole y
modificaciones

DIANA: la repeticion CUG en las moléculas

de RNA

MECANISMO DE ACCION: Bloquea
interaccidon con proteinas como MBNLI.

DESARROLLO: empresa SMaRT therapeutics

de reciente creacion
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La estrategia de Valentia Biopharma

( > 15,000 small molecules \
screening analyisis C
and validation
30-35 hits

Modelo DM1

VLT002

VLT001
VLT003
VLT004

Secondary assays C
validation
\_ 1 lead (VLT002) )

Research Development

S . Hit Validation & P lini Clini
creening Identification =~ Optimization re-clinic inic
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Compuestos VLT002

* Familia de 13 compuestos
* Presentacion de patente Europea (Diciembre 2013)

. . - _<
Identification after

Drosophila screening

Medical chemistry
approach

aéllé




Resumen de la actividad de los compuestos de VLT

Mejoran diferentes fenotipos de DM1

Drosophila Raton
- Aumento de area - Supresioén de defectos
muscular histoldgicos musculares
- Supresioén de fenotipos - Supresion de fenotipos
moleculares moleculares

- Supresion de fenotipos
funcionares (reduccion de
miotonia)

Altamente eficaces

=l

Cultivos celulares

humanos
- Supresion de fenotipos
moleculares




Resumen de la actividad de los compuestos de VLT

Baja toxicidad

e Por el momento, todos los estudios de toxicidad realizados muestran la
baja toxiciad de los compuestos y su amplia ventana terapéutica.

Excelente perfil farmacociéntico

e Efecto terapéutico dependiente de dosis
e Gran ventana terapéutica
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El futuro de los compuestos VLT002

Mejora de la solubilidad e identificacidon del vehiculo adecuado

Medida de la eficacia por via de administracion intravenosa




Plan de desarrollo

A

3Q2013 3Q 2014 4Q 2014

Estudios
de eficacia
y ADME-

Tox

Dosier de

Preclinica Inicio fase

: preclinica .
regulatoria : clinica
regulatoria

Designacion
Huérfano




nsayos clinicos

CT Search of: myotonic dystr X

€ - C [ dinicaltrialsgov/ct2/results?term=myotonic+dystrophy&Search=Search < =
L%E Esta pagina esté escrita en [ Inglésv] ;Quieres traducirla? [Tradu(irl [Nu traducir nunca del |ng|és] [Cunflgura[ldn v] x
. = - Example: "Heart attack” AND "Los Angeles”
ClinicalTrials.gov Searh for sudies: |

A service of the U.S. National Institutes of Health Advanced Search | Help | Studies by Topic | Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site
Home > Find Studies > Search Resulis Text Size v
16 studies found for:  myotonic dystrophy
Modify this search | How to Use Search Results
List ByTopic OnaMap  Search Details
+ Show Display Options T Download S Subscribe to RSS

[Tinclude only open studies [l Exclude studies with unknown status
Rank Status Study
1 Recruiting  Clinical Efficacy Trial of Mexiletine for Myotonic Dystrophy Type 1

Condition: Myotonic Dystrophy
Interventions: Drug- Mexiletine; Drug Placebo

2 Completed Postural Spirometry Changes in Ambulatory Myotonic Dystrophy Patients

Condition:  Myotonic Dystrophy
Intervention: Other: Suping spirometry

MG o s

www.clinicaltrials.gov

Solo compuestos paliativos: mexiletine, DHEA, IPLEX (rhIGF-1/rhIGFBP-3)




Valentia Biopharma

9 profesionales,
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cientifico

 |Instalaciones de mas
de 100m?




Noticias sobre investigacion en DM1

Foro del paciente

www.valentiabiopharma.com
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Noticias sobre investigacion en DM1

Facebook

www.facebook.com/distrofiamiotonica
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Gracias por vuestra atencion!

www.valentiabiopharma.com




