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Descobreixen la proteina que
provoca la perdua de muscul

GIRONA | EFE/DAG

M Cientifics de 1'Institut d'Investi-
gaci6 Biomedica (IRB) de Barce-
lona han descobert que la prote-
ina DOR afavoreix la perdua de
massa muscular en ratolins, cosa
que obre la possibilitat de trobar
una diana terapeutica per preve-
nir-la i combatre-la, sobretot en
malalts de sarcopénia i caquexia.

Segons va informar1'IRB, la per-
dua patologica de massa muscu-
lar és un greu problema biomedic
que actualment no té tractament
adequat. Els principals afectats
s6n les persones grans a través del
diagnostic de sarcopenia, i els ma-
lalts de cancer, sida o d'altres ma-
lalties infeccioses que desenvolu-
pen caquexia.

L'estudi de I'IRB, liderat pel ca-
tedratic de Bioquimia i Bilogia
Molecular de la Universitat de
Barcelona, Antonio Zorzano, va ser
publicar ahir en la revista «Journal
of Clinical Investigation».

En la investigacio, els cientifics
relacionen l'activitat de la proteina
DOR amb la perdua de massa
muscular i l'assenyalen com una

diana plausible contra la qual des-
envolupar un farmac per prevenir
el deteriorament dels musculs
sota condicions patologiques es-
pecifiques.

DOR (Diabetis and Obesity Re-
gulated general), també anome-
nada amb el terme cientific
TP53INP2, és una proteina invo-
lucrada en autofagia, un procés
que funciona com a control de
qualitat dins les cel-lules perque es
mantinguin sanes.

Els investigadors han comprovat
que quan augmenten 'expressio
de DOR en muscul de ratolins
diabetics augmenta 1'autofagia,

cosa que afavoreix la perdua de
massa muscular en els ratolins.

Lavantatge per desenvolupar un
inhibidor contra DOR és que l'au-
tofagia, que és necessaria perala
salut cel-lular, no quedaria total-
ment inhabilitada sense aquesta
proteina perqué DOR no és es-
sencial per a l'autofagia sin6 que
actua com un accelerador.

Aixi, segons els cientifics, la in-
hibicié de DOR només la reduiria
parcialment perque d'altres mo-
lecules involucrades continuarien
funcionant normalment, mante-
nint els nivells d'autofagia en un
rang beneficiés per ales cel-lules.
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Hallan una proteina que favorece la pérdida
de masa muscular

Cientificos del Instituto de Investigacion Biomédica (IRB) de Barcelona
han descubierto que la proteina DOR favorece la pérdida de masa
muscular en ratones, lo que abre la posibilidad de hallar una diana
terapéutica para prevenirla y combatirla, sobre todo en enfermos de
sarcopenia y caquexia.

EFEFUTURO BARCELONA = MIERCOLES 09.04.2014

La proteina DOR (en rojo) en una fibra muscular de ratén. (Autor: D Sala). Imagen cedida por el IRB.

Segun ha informado el IRB, la pérdida patoldgica de masa muscular es un grave problema
biomédico que actualmente no tiene tratamiento adecuado.

Los principales afectados son las personas mayores a través del diagndstico de sarcopenia, y los
enfermos de cancer, sida u otras enfermedades infecciosas que desarrollan caquexia.

El estudio del IRB, liderado por el catedratico de Bioquimia y
Bilogia Molecular de la Universidad de Barcelona, Antonio
Zorzano, ha sido publicado en la revista “Journal of Clinical
Investigation”.

En la investigacion, los cientificos relacionan la actividad de
la proteina DOR con la pérdida de masa musculary la
seflalan como una diana plausible contra la que desarrollar
un farmaco para prevenir el deterioro de los musculos bajo
condiciones patoldgicas especificas.

DOR (Diabetes and Obesity Regulated general), también
llamada TP53INP2, es una proteina involucrada en
autofagia, un proceso que funciona como control de
calidad dentro de las células para que se mantengan sanas.

Antonio Zorzano, del IRB (imagen facilitada
Los investigadores han comprobado que cuando aumentan

la expresién de DOR en musculo de ratones diabéticos
aumenta la autofagia, lo que favorece la pérdida de masa
muscular en los ratones.

por el centro).

La ventaja para desarrollar un inhibidor contra DOR es que la autofagia, que es necesaria para
la salud celular, no quedaria totalmente inhabilitada sin esta proteina porque DOR no es
esencial para la autofagia sino que actia como un acelerador.

Asi, segun los cientificos, la inhibicién de DOR sdlo la reduciria parcialmente porque otras
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moléculas involucradas continuarian funcionando normalmente, manteniendo los niveles de
autofagia en un rango beneficioso para las células.

“Si se pudiera tratar a los pacientes de sarcopenia y caquexia, o en riesgo de padecerlas,
mediante un farmaco que inhibe DOR, podriamos frenar o prevenir la pérdida de masa
muscular”, ha explicado Zorzano, que es el jefe del laboratorio en Enfermedades Heterogénicas
y Poligénicas del IRB, centrado en el estudio de la diabetes y la obesidad.

Zorzano ha destacado que otra derivada del estudio responde a una incégnita biomédica
relacionada con la diabetes.
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Los médicos no entendian por qué los diabéticos de tipo 2, que son los enfermos que generan
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“Interpretamos esta represion natural de DOR como un

mecanismo adaptativo del musculo para preservar la masa

muscular, que permite a los diabéticos de tipo 2 mantener U
una fuerza muscular mejor”, ha sefialado David Sala,

investigador del IRB y que ha iniciado recientemente una

estancia postdoctoral el Sanford — Burnham Medical Research

Institute, en La Jolla, California.

Aparte de trabajar con ratones, los cientificos han hecho los
experimentos con biopsias de musculo esquelético de
pacientes con diabetes y de personas resistentes a la insulina
gracias a la colaboracidn con grupos clinicos de la Université
Lyon 1 (Francia), y de la Universidad Médica de Byalistok
(Polonia), que también han participado en el estudio.
EFEfuturo

David Sala, imagen cedida por el IRB.
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Antonio Zorzano, del IRB-Barcelona.

David Sala, primer autor del estudio.

La DOR, posible diana contra
la pérdida de masa muscular

BARCELONA
REDACCION

Un estudio dirigido por
Antonio Zorzano, del Ins-
tituto de Investigacion
Biomédica (IRB), en Bar-
celona, ha identificado
una posible diana para
combatir el deterioro del
musculo en poblaciones
deriesgo. El primer autor
es David Sala, que reali-
za una estancia en el San-
ford-Burnham Medical
Research Institute,
en La Jolla, Califor-
nia (Estados Unidos).

El estudio, que se
publica en el ultimo
nuamero de Journal of
Clinical Investiga-
tion, relaciona la ac-
tividad de la proteina
DOR -también llama-
da TP53INP2- con la
pérdida de masa
muscular, lo que la
postula como diana

condiciones especificas.

Los investigadores han
comprobado que cuando
aumenta la expresién de
DOR en musculo de rato-
nes diabéticos, se eleva la
autofagia, lo que favorece
la pérdida de masa mus-
cular de los ratones.

La ventaja para desa-
rrollar un inhibidor con-
tra esta proteina es que la
autofagia, necesaria para
la salud celular, no que-

daria totalmente inhabi-
litada sin esta proteina.
Esto se debe a que DOR
no es esencial en este pro-
ceso, sino que actia mas
bien como un acelerador.
Asi, la inhibiciéon de DOR
so6lo la reduciria parcial-
mente, porque otras mo-
léculas involucradas fun-
cionarian normalmente,
manteniendo los niveles
de autofagia en un rango
beneficioso para las célu-
las.

"Si pudiésemos tra-
tar a los pacientes de
sarcopenia y caque-
xia, 0 en riesgo de pa-
decerlas, mediante un
farmaco que inhi-
biera DOR, podria-
mos frenar o prevenir
la pérdida de masa
muscular’, explica
Zorzano, jefe del labo-
ratorio de Enferme-
dades Heterogénicas

contra la que buscar La proteina DOR (en rojo) en unafiboramus- y Poligénicas en el
un farmaco parapre- cular de ratén. En laimagen, en verde, auto-  IRB, centrado en el es-
venir el deterioro de fagosomas iniciando la autofagia, proceso  tudio de la diabetes y
los musculos bajo en que DOR esta involucrada.

la obesidad.
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Un estudio de cientificos del Instituto de Investigacién Biomédica
(IRB), en Barcelona, liderados por Antonio Zorzano, revela una
posible diana para combatir la pérdida patoldégica de masa muscular,
que afecta principalmente a personas mayores con diagndstico de
sarcopenia y a los enfermos de cancer, sida y otras enfermedades
infecciosas que desarrollan caquexia.

En el estudio, publicado en Journal of Clinical Investigation
(JCI),vinculan la actividad de la proteina DOR (Diabetis and Obesity
Regulated gene) con la pérdida de masa muscular, convirtiéndola
asi en una diana plausible contra la que desarrollar un farmaco para
prevenir este deterioro.

DOR, también denominada TP53INP2, es una proteina involucrada
en autofagia, un proceso que funciona como "control de calidad"
dentro de las células para que se mantengan sanas. Los
investigadores han comprobado que cuando aumentan la expresion
de DOR en musculo de ratones diabéticos, se incrementa la
autofagia y por tanto se favorece la pérdida de masa muscular de
los ratones.

La ventaja para desarrollar un inhibidor contra la proteina DOR es
que la autofagia, que es necesaria para la salud celular, no quedaria
totalmente inhabilitada sin esta proteina, puesto que DOR es un
elemento acelerador en este proceso, pero no imprescindible.

"Si pudiésemos tratar a los pacientes de sarcopenia y caquexia, o
en riesgo de padecerlas, mediante un farmaco que inhibiera DOR
podriamos frenar o prevenir la pérdida de masa muscular", declara
Zorzano, jefe del laboratorio en Enfermedades Heterogénicas y
Poligénicas en el IRB, centrado en el estudio de la diabetes y la
obesidad.
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Una cuestion muy importante de este estudio es que resuelve una
incdgnita: porqué los diabéticos de tipo 2 pierden menos masa
muscular que los de tipo 1.

Se debe a que DOR esta reprimida en las células musculares de
modelos animales diabéticos de tipo 2, un estado que permite
conservar la masa muscular.

"Interpretamos esta represion de DOR, que ocurre de forma natural,
como un mecanismo adaptativo del musculo para preservar la masa
muscular, lo que permite a los diabéticos de tipo 2 mantener una
mayor fuerza muscular", sefiala David Sala, primer autor del trabajo
que ha iniciado recientemente una estancia postdoctoral en el
Sanford-Burnham Medical Research Institute, en La Jolla, California.

Ademas de trabajar con ratones, los cientificos han experimentado
con biopsias de musculo esquelético de pacientes con diabetes y de
personas resistentes a la insulina, gracias a la colaboracién con
grupos clinicos de la Université Lyon 1, de Francia, y de la
Universidad Médica de Byalistok, de Polonia, que también firman el
estudio.

El proyecto desarrollado en el IRB se ha realizado con fondos del
Centro de Investigacion Biomédica en Red de Diabetes y
Enfermedades Metabodlicas (Ciberdem), el Ministerio de Economia y
Conocimiento, y el proyecto europeo Diomed del programa Interreg-
Sudoe.
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IRB Barcelona scientists develop new drug target to prevent muscle deterioration in certain diseases

IRB Barcelona scientists develop new drug target to
prevent muscle deterioration in certain diseases

Published on April 10, 2014 at 5:14 AM

In the study published today in the Journal of Clinical Investigation (JCI), one of the journals with highest
impact in experimental medicine, the researchers associate the activity of the DOR protein with muscle
atrophy and point to DOR as a plausible target against which to develop a drug to prevent muscle
deterioration in certain diseases.

DOR (Diabetes- and Obesity-regulated gene), also known as TP53INP2, is a protein involved in autophagy, a quality

control process that ensures cells stay healthy. The researchers have found that increased DOR expression in the
muscle of diabetic mice leads to enhanced autophagy, which in turn favours the loss of muscle mass in these
animals.

The advantage of developing a DOR inhibitor is that autophagy, a process necessary to keep cells healthy, would not
be completely blocked in the absence of this protein. DOR is not essential for autophagy, but acts more as an
accelerator. Thus, the inhibition of DOR would only partially reduce autophagy as other molecules involved would
exert their activity normally, thus maintaining the levels of autophagy in a beneficial range for cells.

"If we could treat patients with sarcopenia and cachexia, or people at risk of these conditions, using a drug to
inhibitor DOR then we would be able to stop or prevent muscle wasting," explains the expert in diabetes and obesity
Zorzano, head of the "Heterogenic and Polygenic Diseases" lab at IRB.

"We are showing pharmaceutical researchers a new possible therapeutic target for two diseases that seriously
impair the quality of lives of those who suffer from them," says the scientist.

An answer to why type 2 diabetic patients lose less muscle than those with type 1

The study also solves a biomedical enigma related to diabetes. Physicians did not understand why patients with type
2 diabetes-who become resistance to insulin or have very low levels of this hormone-are able to maintain muscle
mass or minimize muscle wasting compared to patients with type 1 diabetes-who do not produce insulin-who show
a clear loss of muscle mass. The IRB researchers demonstrate that the repression of DOR in muscle cells of type 2
diabetic animals allows the maintenance of muscle mass.

"We interpret DOR repression, which occurs naturally, as an adaptation mechanism to preserve muscle mass and to
maintain greater muscular strength in type 2 diabetics," explains David Sala, first author of the study, who has
recently started a post-doctoral training period at Sanford-Burnham Medical Research Institute, in La Jolla,
California.

Besides working with mice, the scientists have performed experiments on biopsies from skeletal muscle of patients
with diabetes and patients resistant to insulin, thanks to collaboration with clinicians from the Universit- Lyon 1, in
France, and from the Medical University of Byalistok, Poland, also included among the authors.

Source: Institute for Research in Biomedicine (IRB Barcelona)

Saved from URL: http://www.news-medical.net/news/20140410/IRB-Barcelona-scientists-develop-new-drug-target-to-prevent-mus 1
cle-deterioration-in-certain-diseases.aspx
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A study by scientists at the Institute for Research in
Biomedicine (IRB), headed by Antonio Zorzano, also
full professor of the University of Barcelona, reveals
a potential therapeutic target to tackle muscle
wasting in these risk populations.

In the study published today in the Journal of
Clinical Investigation (JCI), one of the journals with
highest impact in experimental medicine, the
researchers associate the activity of the DOR protein
with muscle atrophy and point to DOR as a plausible
target against which to develop a drug to prevent
muscle deterioration in certain diseases.

DOR (Diabetes- and Obesity-regulated gene), also
known as TP53INP2, is a protein involved in
autophagy, a quality control process that ensures
cells stay healthy. The researchers have found that
increased DOR expression in the muscle of diabetic
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mice leads to enhanced autophagy, which in turn
favours the loss of muscle mass in these animals.

The advantage of developing a DOR inhibitor is that
autophagy, a process necessary to keep cells healthy,
would not be completely blocked in the absence of
this protein. DOR is not essential for autophagy, but
acts more as an accelerator. Thus, the inhibition of
DOR would only partially reduce autophagy as other
molecules involved would exert their activity
normally, thus maintaining the levels of autophagy
in a beneficial range for cells.

'If we could treat patients with sarcopenia and
cachexia, or people at risk of these conditions, using
a drug to inhibitor DOR then we would be able to
stop or prevent muscle wasting,' explains the expert
in diabetes and obesity Zorzano, head of the
'Heterogenic and Polygenic Diseases' lab at IRB.

“We are showing pharmaceutical researchers a new
possible therapeutic target for two diseases that
seriously impair the quality of lives of those who
suffer from them,” says the scientist.

An answer to why type 2 diabetic patients lose less
muscle than those with type 1

The study also solves a biomedical enigma related to
diabetes. Physicians did not understand why
patients with type 2 diabetes—who become
resistance to insulin or have very low levels of this
hormone—are able to maintain muscle mass or
minimize muscle wasting compared to patients with
type 1 diabetes—who do not produce insulin—who
show a clear loss of muscle mass. The IRB
researchers demonstrate that the repression of DOR
in muscle cells of type 2 diabetic animals allows the
maintenance of muscle mass.

“We interpret DOR repression, which occurs
naturally, as an adaptation mechanism to preserve
muscle mass and to maintain greater muscular
strength in type 2 diabetics,” explains David Sala,
first author of the study, who has recently started a
post-doctoral training period at Sanford-Burnham
Medical Research Institute, in La Jolla, California.

Besides working with mice, the scientists have
performed experiments on biopsies from skeletal
muscle of patients with diabetes and patients
resistant to insulin, thanks to collaboration with
clinicians from the Université Lyon 1, in France, and
from the Medical University of Byalistok, Poland,

https://cordis.europa.eu/wire/index.cfm?fuseaction=article.det...
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also included among the authors.

The project developed in Dr. Zorzano’s lab at IRB
has been funded by the Centro de Investigacion
Biomédica en Red de Diabetes y Enfermedades
Metabolicas (CIBERDEM), the Spanish Ministry of
Economy and Knowledge, and the European project
DIOMED, part of the Interreg-SUDOE programme.
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Identified a new possible target to combat muscle
wasting

IRB Barcelona scientists hypothesize that the design of an inhibitor against DOR
would serve to prevent and tackle muscle wasting in patients suffering from
sarcopenia and cachexia

In the study published today in the Journal of Clinical
Investigation (JCI), one of the journals with highest
impact in experimental medicine, the researchers
associate the activity of the DOR protein with muscle
atrophy and point to DOR as a plausible target
against which to develop a drug to prevent muscle
deterioration in certain diseases.

DOR (Diabetes- and Obesity-regulated gene), also
known as TP53INP2, is a protein involved in
autophagy, a quality control process that ensures
cells stay healthy. The researchers have found that
increased DOR expression in the muscle of diabetic
mice leads to enhanced autophagy, which in turn
favours the loss of muscle mass in these animals.

lﬁ IMAGE: This image shows the
The advantage of developing a DOR inhibitor is that ~ Presence of DOR (red) in mouse

autopha a process necessary to keep cells muscle fiber. The picture shows
phagy, a p Y P autophagosomes (green) that start

healthy, would not be completely blocked in the autophagy and DOR (red), which is
absence of this protein. DOR is not essential for involved in the process.
autophagy, but acts more as an accelerator. Thus,
the inhibition of DOR would only partially reduce
autophagy as other molecules involved would exert
their activity normally, thus maintaining the levels of autophagy in a beneficial range for
cells.

Click here for more information.

"If we could treat patients with sarcopenia and
cachexia, or people at risk of these conditions, using
a drug to inhibitor DOR then we would be able to
stop or prevent muscle wasting," explains the expert
in diabetes and obesity Zorzano, head of the
"Heterogenic and Polygenic Diseases" lab at IRB.

"We are showing pharmaceutical researchers a new
possible therapeutic target for two diseases that
seriously impair the quality of lives of those who
suffer from them," says the scientist.

An answer to why type 2 diabetic patients lose less
muscle than those with type 1

The study also solves a biomedical enigma related to
diabetes. Physicians did not understand why patients
with type 2 diabetes—who become resistance to

http://www .eurekalert.org/pub_releases/2014-04/ifri-ian04091...
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K8l IMAGE: Professor Antonio Zorzano
is an expert in diabetes and obesity.

Click here for more information.

recently started a post-doctoral training period at
Sanford-Burnham Medical Research Institute, in La

Jolla, California.

Besides working with mice, the scientists have
performed experiments on biopsies from skeletal

http://www.eurekalert.org/pub_releases/2014-04/ifri-ian04091...

insulin or have very low levels of this hormone—are
able to maintain muscle mass or minimize muscle
wasting compared to patients with type 1
diabetes—who do not produce insulin—who show a
clear loss of muscle mass. The IRB researchers
demonstrate that the repression of DOR in muscle
cells of type 2 diabetic animals allows the
maintenance of muscle mass.

"We interpret
DOR repression,
which occurs
naturally, as an
adaptation
mechanism to
preserve muscle
mass and to
maintain greater
muscular
strength in type
2 diabetics,"
explains David
Sala, first
author of the
study, who has

l’.'i IMAGE: First author, Dr. David
Sala is doing a postdoctoral training at
Sanford-Burnham Medical Research
Institute, in La Jolla, California.

muscle of patients with diabetes and patients

resistant to insulin, thanks to collaboration with

Click here for more information.

clinicians from the Université Lyon 1, in France, and
from the Medical University of Byalistok, Poland, also

included among the authors.
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The project developed in Dr. Zorzano's lab at IRB has been funded by the Centro de
Investigacion Biomédica en Red de Diabetes y Enfermedades Metabdlicas (CIBERDEM),
the Spanish Ministry of Economy and Knowledge, and the European project DIOMED, part

of the Interreg-SUDOE programme.
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La pérdida patolégica de masa muscular es un grave problema biomédico que no tiene tratamiento adecuado.
Los principales afectados son la gente mayor debido a la merma degenerativa de masa muscular y fuerza al
envejecer (sarcopenia) y los enfermos de cancer, sida y otras enfermedades infecciosas que desarrollan extrema
desnutricién o caquexia.

La pérdida patoldgica de masa muscular es un grave problema biomédico que no tiene tratamiento adecuado

Ahora, cientificos del Instituto de Investigacion Biomédica (IRB), en Barcelona, liderados por Antonio Zorzano,
ha puesto sobre la mesa una posible diana para combatir el deterioro del misculo en estas poblaciones de riesgo.

En el estudio, que publica hoy el Journal of Clinical Investigation (JCI), los autores relacionan la actividad de la
proteina DOR con la pérdida de masa muscular y la sefialan como una diana plausible contra la que desarrollar
un farmaco para prevenir el deterioro de los musculos bajo condiciones patoldgicas especificas.

DOR (Diabetis and Obesity Regulated gene), también denominada TPS3INP2, es una proteina involucrada en la
autofagia, un proceso que funciona como control de calidad dentro de las células para que se mantengan sanas.
Los investigadores han comprobado que cuando aumenta la expresién de DOR en musculo de ratones
diabéticos, se incrementa la autofagia, lo que favorece la pérdida de masa muscular de los ratones.

La ventaja para desarrollar un inhibidor contra la proteina DOR es que la autofagia, que es necesaria para la
salud celular, no quedaria totalmente inhabilitada sin esta proteina. Esto se debe a que DOR no es esencial en
este proceso, sino que actia mds bien como un acelerador. Asf, la inhibiciéon de DOR solo la reduciria
parcialmente porque otras moléculas involucradas funcionarian normalmente, manteniendo los niveles de
autofagia en un rango beneficioso para las células.

“Si pudiésemos tratar a los pacientes de sarcopenia y caquexia, o en riesgo de padecerlas, mediante un farmaco
que inhibiera DOR podriamos frenar o prevenir la pérdida de masa muscular”, apunta Zorzano, jefe del
laboratorio en Enfermedades Heterogénicas y Poligénicas en el IRB, centrado en el estudio de la diabetes y la
obesidad. “Estamos revelando a los investigadores farmacéuticos una posible diana terapéutica para dos
enfermedades que afectan seriamente la calidad de vida de quien las sufre”, afiade.

Un misterio descubierto

Otro hallazgo derivado del estudio responde a una incégnita biomédica relacionada con la diabetes. Los médicos
no entendian por qué los diabéticos de tipo 2 —aquellos que generan resistencia a la insulina o tienen muy poca—,
son capaces de mantener o minimizar la pérdida de masa muscular en comparacién con los diabéticos de tipo 1
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—que no generen insulina—, pero si hay una clara pérdida de miisculo esquelético.
Otro hallazgo derivado del estudio responde a una incégnita biomédica relacionada con la diabetes

Los investigadores del IRB demuestran que DOR estd reprimida en las células musculares de modelos animales
diabéticos de tipo 2 y dicha represion de DOR permite conservar la masa muscular.

“Interpretamos esta represion de DOR, que ocurre de forma natural, como un mecanismo adaptativo del misculo
para preservar la masa muscular, lo que permite a los diabéticos de tipo 2 mantener una mayor fuerza en el
miusculo”, explica David Sala, primer autor del trabajo que ha iniciado recientemente una estancia postdoctoral
en el Sanford-Burnham Medical Research Institute, en La Jolla, California.

Ademads de trabajar con ratones, los cientificos han experimentado con biopsias de musculo esquelético de
pacientes con diabetes y de personas resistentes a la insulina, gracias a la colaboracién con grupos clinicos de la
Université Lyon 1, de Francia, y de la Universidad Médica de Byalistok, de Polonia.

Referencia bibliografica:

David Sala, Saska Ivanova, Natalia Plana, Vicent Ribas,Jordi Duran, Daniel Bach, Saadet Turkseven, Martine
Laville, Hubert Vidal, Monika Karczewska-Kupczewska, Irina Kowalska, Marek Straczkowski, Xavier Testar,
Manuel Palacin, Marco Sandri, Antonio L. Serrano, Antonio Zorzano. “Autophagy-regulating TP5S3INP2
mediates muscle wasting and is repressed in diabetes”. Journal of Clinical Investigation (2014) doi:
10.1172/JCI172327

El proyecto se ha realizado con fondos del Centro de Investigacién Biomédica en Red de Diabetes y

Enfermedades Metabdlicas (CIBERDEM), el Ministerio de Economia y Conocimiento, y el proyecto europeo
DIOMED del programa Interreg-SUDOE.
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Identified a new possible target to combat
muscle wasting

23 hours 50 minutes ago

Researchers headed by Antonio Zorzano at IRB demonstrate that the DOR protein promotes muscle mass loss in
mice.

The scientists hypothesize that the design of an inhibitor against DOR would serve to prevent and tackle muscle
wasting in patients suffering from sarcopenia and cachexia.

The pathological atrophy of skeletal muscle is a serious biomedical problem for which no effective treatment is
currently available. Those most affected populations are the elderly diagnosed with sarcopenia and patients with
cancer, AIDS, and other infectious diseases that develop cachexia.

A study by scientists at the Institute for Research in Biomedicine (IRB), headed by Antonio Zorzano, also full

professor of the University of Barcelona, reveals a potential therapeutic target to tackle muscle wasting in these
risk populations.

In the study published today in the Journal of Clinical Investigation (JCI), one of the journals with highest
impact in experimental medicine, the researchers associate the activity of the DOR protein with muscle atrophy
and point to DOR as a plausible target against which to develop a drug to prevent muscle deterioration in certain
diseases.

DOR (Diabetes- and Obesity-regulated gene), also known as TP53INP2, is a protein involved in autophagy, a
quality control process that ensures cells stay healthy. The researchers have found that increased DOR expression
in the muscle of diabetic mice leads to enhanced autophagy, which in turn favours the loss of muscle mass in
these animals.

The advantage of developing a DOR inhibitor is that autophagy, a process necessary to keep cells healthy, would
not be completely blocked in the absence of this protein. DOR is not essential for autophagy, but acts more as an
accelerator. Thus, the inhibition of DOR would only partially reduce autophagy as other molecules involved
would exert their activity normally, thus maintaining the levels of autophagy in a beneficial range for cells.

“If we could treat patients with sarcopenia and cachexia, or people at risk of these conditions,
using a drug to inhibitor DOR then we would be able to stop or prevent muscle wasting,” explains
the expert in diabetes and obesity Zorzano, head of the “Heterogenic and Polygenic Diseases” lab at IRB.

“We are showing pharmaceutical researchers a new possible therapeutic target for two diseases
that seriously impair the quality of lives of those who suffer from them,” says the scientist.

An answer to why type 2 diabetic patients lose less muscle than those with type 1
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The study also solves a biomedical enigma related to diabetes. Physicians did not understand why patients with
type 2 diabetes—who become resistance to insulin or have very low levels of this hormone—are able to maintain
muscle mass or minimize muscle wasting compared to patients with type 1 diabetes—who do not produce
insulin—who show a clear loss of muscle mass. The IRB researchers demonstrate that the repression of DOR in
muscle cells of type 2 diabetic animals allows the maintenance of muscle mass.

“We interpret DOR repression, which occurs naturally, as an adaptation mechanism to preserve
muscle mass and to maintain greater muscular strength in type 2 diabetics,” explains David Sala,
first author of the study, who has recently started a post-doctoral training period at Sanford-Burnham Medical
Research Institute, in La Jolla, California.

Besides working with mice, the scientists have performed experiments on biopsies from skeletal muscle of
patients with diabetes and patients resistant to insulin, thanks to collaboration with clinicians from the
Université Lyon 1, in France, and from the Medical University of Byalistok, Poland, also included among the
authors.

The project developed in Dr. Zorzano’s lab at IRB has been funded by the Centro de Investigacién Biomédica
en Red de Diabetes y Enfermedades Metabdlicas (CIBERDEM), the Spanish Ministry of Economy and
Knowledge, and the European project DIOMED, part of the Interreg-SUDOE programme.

Reference article:

Autophagy-regulating TP53INP2 mediates muscle wasting and is repressed in diabetes

David Sala, Saska Ivanova, Natalia Plana, Vicent Ribas,Jordi Duran, Daniel Bach, Saadet Turkseven, Martine
Laville, Hubert Vidal, Monika Karczewska-Kupczewska, Irina Kowalska, Marek Straczkowski, Xavier Testar,
Manuel Palacin, Marco Sandri, Antonio L. Serrano, Antonio Zorzano

Journal of Clinical Investigation (2014) doi: 10.1172/JCI72327
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Identified a new possible target to combat muscle wasting

Researchers headed by Antonio Zorzano at IRB demonstrate that the DOR protein promotes muscle
mass ...

Drink Milk? Women Who Do May Delay Knee Osteoarthritis

New research from Brigham and Women's Hospital reports that women who frequently consume
fat-free or ...

Ankle fractures could be significant risk factor for subsequent fracture

Study shows that prevalent ankle fractures are associated with low areal BMD and bone
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Identifican una proteina en ratones que facilita la - Videos

pérdida de masa muscular Mas videos de salud: Medita:
Directorio BARCELONA, 9 Abr. (EUROPA PRESS) -

Obesity Cientificos del Institut de Recerca

Relglula’[ed Biomédica (IRB) de Barcelona han

C"”'C?‘ ‘ identificado una proteina en ratones

Investigation que facilita la pérdida de masa

Cientificos

muscular, lo que convierte a dicha
proteina en una posible diana para
combatir esta patologia.

La investigacién, que publica la
revista 'Journal of Clinical
Investigation', identifica la DOR
--Diabetis and Obesity Regulated
gene--y también llamada tp53inp2,
como una de las responsables del
proceso de autofagia, un regulador de

la calidad celular para que el >
Foto: GINALUCA BATTISTA - organismo se mantenga en buen
IRB estado.

La pérdida de masa muscular, ha recordado el IRB en un comunicado, @ Com u nichos
es un "grave problema biomédico" que no tiene tratamiento adecuado y

que afecta especialmente a la tercera edad a través del diagndstico de
sarcopenia y a enfermos de cancer, sida u otras enfermedades
infecciosas.

Los investigadores han comprobado que, cuando aumenta la expresién
de la proteina DOR en el musculo de ratones diabéticos también aumenta
la autofagia, lo que favorece la pérdida muscular, ya que actia como un
acelerador de este proceso.

Desarrollar un inhibidor contra esta proteina reduciria parcialmente el
proceso de pérdida muscular, ya que otras moléculas involucradas
continuarian funcionando normalmente, manteniendo los niveles de
autofagia en el rango beneficioso para el organismo.
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Possible target to combat muscle wasting

Date:  April 9, 2014

Source: Institute for Research in Biomedicine-IRB

The pathological
atrophy of skeletal
muscle is a serious
biomedical problem for
which no effective
treatment is currently
available. Those most
affected populations
are the elderly
diagnosed with
sarcopenia and
patients with cancer,
AIDS, and other
infectious diseases
that develop cachexia.

A study by scientists at
the Institute for

Research in

Biomedicine (IRB),

headed by Antonio Presence of DOR (red) in mouse muscle fiber. The picture shows autophagosomes
Zorzano, also full (green) that start autophagy and DOR (red), which is involved in the process.
professor of the

University of Credit: D Sala, IRB

Barcelona, reveals a
potential therapeutic
target to tackle muscle wasting in these risk populations.

In the study published today in the Journal of Clinical Investigation (JCI), one of the journals with highest impact
in experimental medicine, the researchers associate the activity of the DOR protein with muscle atrophy and
point to DOR as a plausible target against which to develop a drug to prevent muscle deterioration in certain
diseases.

DOR (Diabetes- and Obesity-regulated gene), also known as TP53INP2, is a protein involved in autophagy, a
quality control process that ensures cells stay healthy. The researchers have found that increased DOR
expression in the muscle of diabetic mice leads to enhanced autophagy, which in turn favours the loss of muscle
mass in these animals.

The advantage of developing a DOR inhibitor is that autophagy, a process necessary to keep cells healthy, would
not be completely blocked in the absence of this protein. DOR is not essential for autophagy, but acts more as an
accelerator. Thus, the inhibition of DOR would only partially reduce autophagy as other molecules involved would
exert their activity normally, thus maintaining the levels of autophagy in a beneficial range for cells.

"If we could treat patients with sarcopenia and cachexia, or people at risk of these conditions, using a drug to
inhibitor DOR then we would be able to stop or prevent muscle wasting," explains the expert in diabetes and
obesity Zorzano, head of the "Heterogenic and Polygenic Diseases" lab at IRB.

"We are showing pharmaceutical researchers a new possible therapeutic target for two diseases that seriously
impair the quality of lives of those who suffer from them," says the scientist.
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An answer to why type 2 diabetic patients lose less muscle than those with type 1

The study also solves a biomedical enigma related to diabetes. Physicians did not understand why patients with
type 2 diabetes -- who become resistance to insulin or have very low levels of this hormone -- are able to
maintain muscle mass or minimize muscle wasting compared to patients with type 1 diabetes -- who do not
produce insulin -- who show a clear loss of muscle mass. The IRB researchers demonstrate that the repression
of DOR in muscle cells of type 2 diabetic animals allows the maintenance of muscle mass.

"We interpret DOR repression, which occurs naturally, as an adaptation mechanism to preserve muscle mass
and to maintain greater muscular strength in type 2 diabetics," explains David Sala, first author of the study, who
has recently started a post-doctoral training period at Sanford-Burnham Medical Research Institute, in La Jolla,
California.

Besides working with mice, the scientists have performed experiments on biopsies from skeletal muscle of
patients with diabetes and patients resistant to insulin, thanks to collaboration with clinicians from the Université
Lyon 1, in France, and from the Medical University of Byalistok, Poland, also included among the authors.
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Investigadores del IRB demuestran en ratones que la proteina DOR favorece esta dolencia en
pacientes de sarcopenia.

L

Antonio Zorzano, catedratico de la Universidad de Barcelona y autor principal de la investigacion.

Un estudio de cientificos del Instituto de Investigacion Biomédica (IRB), en Barcelona, liderados por
Antonio Zorzano, también catedrético de la Universidad de Barcelona, ha identificado una probable
diana para combuatir el deterioro del musculo en pacientes de sarcopenia, cancer, sida y otras
enfermedades que provocan caquexia.

En el estudio, que publica el Journal of Clinical Investigation (JCI), los autores relacionan la
actividad de la proteina DOR con la pérdida de masa muscular e identifican esta proteina como una
diana plausible contra la que desarrollar un farmaco para prevenir el deterioro de los musculos bajo
condiciones patoldgicas especificas.

DOR (Diabetis and Obesity Regulated gene), también denominada TP53INP2, es una proteina
involucrada en la autofagia, una especie de control de calidad de las células. Los investigadores han
comprobado que al aumentar la expresion de DOR en musculos de ratones diabéticos, aumenta la
autofagia, lo que favorece la pérdida de masa muscular de los ratones.

Si se desarrollara un inhibidor de la proteina DOR, la autofagia no quedaria totalmente inhabilitada.
Esto se debe a que DOR no es esencial para esta funcidn, sino que actiia mas bien como un
acelerador. Asi, la inhibicién de DOR sélo la reduciria parcialmente, porque otras moléculas
involucradas en el proceso mantendrian los niveles de autofagia en un rango beneficioso para las
células.

“Si pudiésemos tratar a los pacientes de sarcopenia y caquexia, o en riesgo de padecerlas, mediante
un farmaco que inhibiera DOR podriamos frenar o prevenir la pérdida de masa muscular”, explica
Zorzano, jefe del laboratorio en “Enfermedades Heterogénicas y Poligénicas” en el IRB, centrado en
el estudio de la diabetes y la obesidad. “Estamos revelando a los investigadores farmacéuticos una
probable diana terapéutica para dos enfermedades que afectan seriamente la calidad de vida de quien
las sufre”, manifiesta el investigador.

Resuelven la incognita de por qué los diabéticos de tipo 2 pierden menos masa muscular que
los de tipo 1

Otra derivada del estudio tiene que ver con una incdgnita biomédica relacionada con la diabetes. Los
médicos no entendian por qué los diabéticos de tipo 2, son capaces de mantener o0 minimizar la
pérdida de masa muscular en comparacion con los diabéticos de tipo 1. Los investigadores del IRB
demuestran que DOR estd reprimida en las células musculares de modelos animales diabéticos de
tipo 2 y dicha represion de DOR permite conservar la masa muscular.

“Interpretamos esta represion de DOR, que ocurre de forma natural, como un mecanismo adaptativo

del musculo para preservar la masa muscular lo que permite a los diabéticos de tipo 2 mantener una
mayor fuerza muscular”, explica David Sala, primer autor del trabajo, que ha iniciado recientemente
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una estancia postdoctoral en el Sanford-Burnham Medical Research Institute, en La Jolla, California.

Journal of Clinical Investigation (2014): doi:10.1172/JCI72327
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El 50% de los espaiioles mayores de 80 afios presenta sarcopenia

La Sociedad Espafiola de Endocrinologia y Nutricién prevé que en 2025 haya més de 1.200 millones
de personas mayores de 60 afios con esta enfermedad, caracterizada por una pérdida generalizada de
fuerza y masa muscular.
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