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Spinal-cord injury causes loss of function and neusdrophy, which is especially severe when lowetan
neurons (LMN) are involved. A longitudinal study #5 Europeans suffering of complete Conus Cauda
Syndrome from 0.7 to 8.7 years compared thigh neugobperties before and after two years of homedas
daily Functional Electrical Stimulation (FES). Miles were stimulated by large surface electrodes and
custom-designed stimulator. Muscle poor excitabis first improved by twitch contraction trainiribetanic
contractions without and, later on, with increasiogd were then elicited. Finally, standing-up eisss were
daily performed. The bulk of thigh muscles werdneated by transverse CT scan and force measurements
Needle muscle biopsies were harvested before dadtafo years of FES and analyzed by light micrpgco
Two years of home-based daily FES: 1. Induced ammiuscle recovery in both legs, as shown by Ch sca
(+35%), biopsy morphometry (+76%, and the comparisiofiber size profiles shows that this is theutesf a
shift toward larger-size muscle fibers) and forceasurements (+ 900%); 2. Improved cosmetic appearan
and muscle cushioning effect of thighs; 3. Despite additional two years of denervation, none of 20
compliant subjects worsened, while 5 (25%) improwgnd to allow standing-up. The EU Project Rise
demonstrates that FES is an effective home-basgdh that may maintain life-long motivation to fioem
activeexercise (electrical stimulation is the only optfor denervated muscle) and training of leg vamched

as an adjuvant measuredecubitugprophylaxis.

MOLECULAR MECHANISMS REGULATING SKELETAL MUSCLE HOM  EOSTASIS: EFFECTS
OF Vla AVP RECEPTOR OVER-EXPRESSION.
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The maintenance of a working skeletal musculatareonferredy its remarkable ability to regenerate after
pathological or mechanical damage. However mostcleysathologies, such as cachexia, are charaatebize
the progressive loss of muscle tissue due to sibesaof healthy skeletal muscle homeostasis. Axgepressin
(AVP) is a potent myogenesis promoting factor kndarinduce myogenic differentiation and hypertropty
vitro.

Here we demonstrate that local over-expression d XXVP receptor (V1aR) in injured muscle results in
accelerated differentiation, early activation ajgaeration markers and satellite cells, increas#ihopulation
expressing hematopoietic stem cell markers ancbitsersion to the myogenic lineage. Moreover iraaimal
model of cachexia, induced by elevated TNIevels in muscle, V1aR over-expression is ableoimneeract the
negative effects of cachexia. In this conditionaRlover-expression results in increased Pax-7, enjiagand
myosin expression levels. The positive effects bR on muscle homeostasis are due to the stimulatithe
calcineurin-IL-4 pathway and to the inhibition oftr@gphic genes expression, mediated by FOXO
phosphorylation.

This study highlights a novat vivorole for the AVP-dependent pathway which may repné a potential gene
therapy approach for many diseases affecting minsiecostasis.



THE BLOCK OF CA-DEPENDENT K *CHANNELS REDUCES MYOTONIA IN STEINERT
DISEASE: AN IN VIVO PHARMACOLOGICAL STUDY.

Chisari C., Licitra R., Rossi B.
Neurorehabilitation, Dept of Neuroscience, UnivPida.

Many studies have been carried out to clarify trecimanism underlying the abnormalities of sarcolennma
Myotonic Dystrophy typel (MD) but univocal resuttave not been reported.

The first clinical evidence of specific channelgdlvement was suggested after the observationtiigatocal
treatment of muscle with apamin, a specific bloake€a-activated K-channels (SK), reduced the “myotonic
runs” in MD (Beherens et al.,1994). Recently wevaba a characteristic surface EMG pattern, strilethked

to myotonia, in MD patients (Chisari et al.,2001).

In this study we evaluated the effect of the laghinistration of apamin on sarcolemma excitabaitgration
recorded through surface and needle EMG.

We applied a stimulation protocol to 8 MD patieatsd recorded an amplitude parameter (ARV) of serfac
EMG before and after the local injection of plOof 10 uM apamin. Moreover, to verify the reliability of ou
approach, in two patients we recorded the needI&EMyotonic runs” before and after the local injeatof
apamin.

According to Beherens et al., we observed a ckguation of myotonic discharge recorded by meanmseetlle
EMG. On the other hand, in 2 out of 8 patients eesved a complete but transient normalizationhef t
characteristic surface EMG pattern.

This work confirmed the role of SK in sarcolemmastability” represented by the needle EMG “myotonic
runs” and did not rule out the hypothesis that SKild play a specific role in the genesis of phepity
expression of myotonia in MD. Of course furtherdé®s need to validate this hypothesis but we cendius
approach a good starting-point to studyivo muscle functional alteration in Myotonic Dystroptypel.

RyR1-Y522S/+ MICE: A NEW ANIMAL MODEL TO STUDY CORE S MYOPATHIES IN
SKELETAL MUSCLE.
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Malignant hyperthermia (MH) and central core digeSCD) are closely related diseaseslaletal muscle
linked to mutations in the ryanodine receptor (RyR&ne. Heterozygous mice harbouring a human MH
mutation (Y522S), which is linked MH susceptibiligfHS) with cores, were shown to display a typith
phenotype (Durham et al., 2008; Cell: 133, 53).eHee show that RyR1??>> fibers developcoreswhich
mimic, in the later stages, the structural alterai described in several human examples of CCD. By
examining mice at various ages (2 m - 1 y), wetfified crucial steps in the formation of coresgeatfthat has
never been possible in the humans. The earliestravsd obvious event in the formation of “core rewdis

the swelling and patrtial disruption of mitochondfTdis defect quickly leads to disarray of closalsociated
structures, such as sarcoplasmic reticulum (SR) @icdum release units (CRUs), and eventually cause
complete disorganization and dissolution of botlyaoelles in confined areas. Once SR, CRUs, and
mitochondria are absent, the “core regions” lossrthbility to efficiently re-uptake the &awhich diffuses
from neighbouring areas. Prolonged accumulationCef* in restricted areas causes, first, prolonged
contractures and, second, hydrolysis of the cotilgamaterial and formation of amorphous cores. tGated

and amorphous cores closely mimic the cores destiibhumans.



STEM CELL HOMING AND REGULATION: NEW INSIGHTS FROM  MUSCULAR DYSTROPHY.
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Sampaolest.

Translational Cardiomyology & Stem Cell Institut¢,U.Leuven, Gasthuisberg Hospital, Leuven Belgium;
’DiMeS Human Anatomy, University of Pavia, Italy.

In muscular dystrophies a cardiac involvement regmés a complication leading the patients to a more
dramatic worsening of health condition. Limb-girdteuscular dystrophy type 2E (LGMD 2E) is caused by
mutations in thelJsarcoglycangene. The expression of the sarcoglycan complexesessary for the
stabilization of dystrophin at the sarcolemma ledepletion of this complex results in degeneratbskeletal
and cardiac myofibres. Recently, we showed that lassc of vessel associated stem cells, named
mesoangioblastdsolated from muscle biopsies of mice, dogs amshdns [1] can regenerate skeletal muscles
in dystrophic subjects. Moreover, wild-type cardiaesoangioblasts can efficiently differentiatevitro anin

vivo into cardiomyocytes. We isolated and characterizattiac mesoangioblasts (cdMABs) from heart
biopsies of a dystrophic mouse model of LGMD 2Epéaticular, we characterized the expression diaser
markers and transcription factors and we quantitfesl ability to migrate into heart and filter orgarafter
intravenous delivery into cardiomyopathic mice. pigs their ability to home and differentiate into
cardiomyocytes, cdMABSs fail to regenerate necratieas of the myocardium. By real time expressioayar
their transmigration and transdifferentiation dbilseems affected by signal-transduction pathwaysh as
NotchandWnt signalling, that drive cell fate. Exploring theldracing patterns of these molecular signals will
probably shed new light on myogenic program andrdpgy therapy.

References
Cossu G, Sampaolesi Mlew therapies for Duchenne muscular dystrophy:lehgks, prospects and clinical
trials, Trends Mol Med. 2007 Dec;13(12):520-6. Epub 280¥ 5. Review
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MIGF-1 MODULATES CASPASE AND CDK5 EXPRESSION IN SKELETAL MUSCLE OF A
MOUSE MODEL OF ALS.
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The functional connection between muscle and nésveften altered in several neuromuscular diseases,
including amyotrophic lateral sclerosis (ALS). Krledge about the molecular and cellular mechanisms
involved in the restorative reactions is importénot our understanding of the processes involved in
neuromuscular maintenance. We previously repoitedl muscle-restricted expression of a localizedllgf
isoform maintained muscle integrity, stabilized rgnuscular junctions, reduced inflammation in tpénal
cord and enhanced motor neuronal survival in SOB&9mice, delaying the onset and progression of the
disease. In this study, we analysed potential nutdeqathways that are modulated by migf-1 to ceratt
muscle wasting and to preserve motor neurons fctiie performed molecular and morphologic analysis
address the specific proposed questions.. Ubigekpression and caspase activity resulted markaedigased

in SOD(G93A) muscle but maintained at very low levan the SOD(G93A) x MLC/migf-1
(SOD(G93A)/mligf-1) transgenic muscle. In additi@DK5 expression, a serine-threonine protein kirthat
has been implicated in a number of physiologic esses in nerve and muscle cells, was reduced in
SOD(G93A) muscle but increased in SOD(G93A)/mligirluscle. Notably, while the toxic p25 protein
accumulated in SOD(G93A) muscle, no accumulatios wadent in the SOD(G93A)/migf-1 muscle. The
maintenance of muscle phenotype was also associatlednaintenance of a normal peripheral nerve, and
greater number of myelinated axons. These obsenswffer novel insights into the role of migf-1 tine
attenuation of muscle wasting in the mouse mod@lL& disease.

CDKO9-55: A NEW PLAYER IN MUSCLE REGENERATION.
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Adult skeletal muscle contains a specialized pdjpraof myogenic quiescent stem cells, termed
satellite cells, which contribute to repair myofibafter injury. During muscle regeneration, sateliells exit
their normal quiescent state, proliferate, actngtMyoD and Myf-5 expression, and finally differeé and
fuse to reconstitute the injured muscle architectWe have previously reported that cdk9 is reguficr
myogenesisn vitro by activating MyoD-dependent transcription. In rolasts induced to differentiate, MyoD
recruits cdk9 on the chromatin of muscle-speciéigulatory regions. This event correlates with clatim
modifying enzyme recruitment and phosphorylationcdk9-specific target residues at the carboxyl-teain
domain of RNA polymerase Il. Here we report thatsecond cdk9 isoform, termed cdk9-55, plays a
fundamental role in muscle regeneration and diffea&on in vivo. This alternative form is specifically
induced in injured myofibers and its activity isidly required for the completion of muscle regeximn
process.



CARDIAC MESOANGIOBLASTS ARE COMMITTED, SELF-RENEWAB LE PROGENITORS,
ASSOCIATED WITH SMALL VESSELS OF BOTH ADULT NORMAL AND CARDIOMYOPATHIC
MOUSE VENTRICLE.
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Different cardiac stem/progenitor cells have bestently identified in the post-natal heart (1,2)e \éscribe
the identification, clonal expansion and charaztgion of self-renewing progenitors that differrfrall those
previously described for high spontaneous cardifferdntiation. Unique co-expression of endothebald
pericyte markers identify these cells as cardiasaargioblasts (Mabs) and allow prospective isatatad
clonal expansion from the adult mouse ventriclad@a Mabs express many cardiac transcription faciod
spontaneously differentiate into beating cardionyyes that assemble mature sarcomeres and exprekacca
ion channels. When injected into the ventricleradtonary artery ligation, cardiac mesoangioblafisiently
generate new myocardium in the border of the necrohe.

Based upon these results we also demonstrate dhdiac mesoangioblasts could be isolated from be#rt
beta sarcoglycan (SG) null mice affected by cardmmaghy but they may fail in the myocardium repajrin
because of an impairment in their differentiatisogess. In particular we show that atrium and veletclones
express both cardiac early markers, such as NK&AFA 4 and Isl1l and muscle specific trascriptfantors,
such as MyoD and Myf5. It's our interest to invgate a possibile signalling activity of beta $@tein in
muscular differentiation process.

1. Oh H. et al. PNAS, 2003

2. Laugwitz K.L. et al. Nature, 2005

IN VIVO DELIVERY OF NAKED AND LIPID-COMPLEXED ANTIS ENSE OLIGOS IN MDX MICE:
EFFECTS ON SKELETAL AND CARDIAC MUSCLE.
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Antisense-mediated exon skipping holds great piatefdr the treatment of DMD. In mdx mice, functain
recovery of skeletal muscle has been reported gystemic delivery of “naked” oligonucleotides orali

vectors encoding for antisense snRNAs.

However, only one study achieved dystrophin resitmman cardiac muscle (using an adeno-associatetby).

Here we report the in vivo delivery of morpholinligos in aged mdx mice, both in skeletal muscle, intra-

arterial injection, and in cardiac muscle, via @amuscular injection. Intra-arterial delivery yiettleevels of
dystrophin restoration comparable to those reparidtie literature with the intra-venous approdati, with

smaller amounts of oligonucleotides. Intra-cardigections, on the other hand, showed that thellane

duration of the skipping effect found in cardiacstle were greatly decreased compared to skeletatleu
This latter finding provides the first direct evide that antisense-mediated dystrophin restoratiarardiac
muscle might suffers from limitations that do nrisein skeletal muscle.

All data published so far have indicated that systedelivery via the vasculature requires large amoof

naked oligos to achieve therapeutically significasults. Here we also report that the use of lgaidiers has
the potential to greatly improve the delivery affitcy; in particular, we found that the use of dipi
encapsulated oligo RNA allowed to detect dystropkiexpression with a single dose of wpof oligos per
adult mdx mouse. Importantly, dystrophin restoratould be seen not only in skeletal and but afime(t to a
smaller extent) in cardiac muscle.



ANTIOXIDANT TREATMENT OF MOUSE IN VIVO DOES NOT PREVENT HINDLIMB
UNLOADING-INDUCED MUSCLE ATROPHY.

Dinardo M.M?!, Desaphy J.-E. Liantonio A%, Giannuzzi \*, Pierno S, Digennaro G, Brocca L?, Pellegrino
M.A.2, Bottinelli R, Conte Camerino D.
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Oxidative stress has been observed in various tiondiof muscle atrophy, but it is not known ifdta cause

or consequence of muscle wasting. The rodent mrodlinloading (HU) is a model of severe atrophythiis
study, 6 month-old mice were hindlimb-unloaded ¥drdays (HU14) and the properties of slow-twitclegs
(Sol) and fast-twitch gastrocnemius (Gas) musclesevstudied. A number of animals received dailyoo
injections (HUTRO) one week prior HU and during tia® weeks of HU to verify if a potent and seleetiv
antioxidant may be an efficient countermeasurersgaiisuse-induced muscle atrophy. Muscle-to-bodiglt
ratio indicated significant atrophy in Gas and &bér HU14, not prevented by trolox. A reductiortloé cross-
sectional area (CSA) was observed in both MHC-1 BiC-2A positive fibres of HU14 Sol muscle. The
MHC isoform distribution in Sol muscle changed to#isa faster phenotype after HU14 but less in HUTRO
mice, indicating that trolox prevented partiallyetBshift of Sol muscle phenotype. After HU14, thetirgy
chloride conductance of sarcolemma (gCl) increasgdificantly in Sol and Gas muscle fibres. Rembhka
HUTRO mice did not show any change in the gCl ahb®ol and Gas muscle fibres with respect to CTRL
mice, indicating that trolox fully prevented thesa$e-associated change in gCl. RestCa decreas8dl in
muscle after HU14 but remained unchanged in theGas muscle. Trolox reduced restCa in both mus@les
Sol and Gas muscle levels of malondialdehyde (MBAJ reduced glutathione (GSH), indicators of oxicat
stress, were increased and decreased, respectinellJ mice but not HUTRO mice. In conclusion, the
prevention of oxidative stress by trolox was abl@tevent, at least partially, the changes in MH&Eridbution
and gCl, but did not prevent restCa changes amglayt suggesting that in muscle disuse, oxidatixess is
rather a consequence than a cause of muscle atr@impported by ASI-OSMA).
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GENE EXPRESSION PROFILE OF GTP-DEPENDENT DIFFERENTIATION OF C2C12.
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In our previous studies we characterized the efféaxtracellular guanosine 5’ triphosphate (GTR)Q@&*
homeostasis of mouse skeletal muscle cell line @2@4 specific binding sites for GTP on plasma-meank
(Pietrangelo et alJMRCM 2002). 500uM GTP is able to increase [Eh and hyperpolarize myoblasts via
intermediate Cd-activated K channels (Pietrangelo et al.,Physiol, 2006).

In the present study we focus our attention omtleulation of gene expression profile (using micray and
Real Time-PCR techniques) induced by 500 GTP on the C2C12 differentiation process.

Our data indicate that cells differentiated for @d &4 h in a synthetic media (Dulbecco’s modifiegigle
medium with 1% of bovine serum albumin) and in prez of 50QuM GTP show an increased expression of
Pax7 and MyoD, genes involved in myogenic regulatiamcam-180and v-cam, genes involved in cellular
adhesion;nectidin that inhibits cell proliferation interacting withpoptotic factor E2F1galreticulin, a
multifunctional protein that acts as a major@anding protein in the lumen of the endoplasmiticréum:;
MARCKS a substrate of PKC, important for cellular adbesand reorganization of cytoskeletal ac@@8K-3

a protein serin kinase that modulate trascriptibNB-kB (Saa3); genes for enzymes lik@x7h cox7al gapd
and mitochondrial enzymes.

Using Real Time-PCR technique we confirm the upilgiipn of GSK35, Pax7 andcalcineurin after 24 h of
differentiation in GTP-stimulated C2C12 myotubes.

Considering the data here presented, we suggeshthapecific GTP-binding sites on C2C12 cell meanks
is capable to accelerate the myogenesis via madulaf the gene expression pattern.



SPHINGOSINE KINASE/SPHINGOSINE 1-PHOSPHATE AXIS IS IMPLICATED IN THE
TRANSFORMING GROW TH FACTOR- B-DEPENDENT MYOFIBROBLASTIC
DIFFERENTIATION OF MYOBLASTS.

C. Bernacchioni F. Cencetti, C. Donati, E. RapikziNincheri, P. Bruni.
Dipartimento di Scienze Biochimiche, Universit&denze, Firenze Italy

The pleiotropic cytokine transforming growth facfor(TGH3) has been reported to impair myoblast
differentiation during myogenesis (1) and favourseia fibrogenesis (2). Although it has been dematesd
that the canonical SMAD-dependent signalling casc#&l implicated, the precise signalling pathways
downstream of TGFaccounting for its biological activity are largalpknown.
Recent studies have established the occurrence difeat functional interaction between the T&FRand
sphingosine 1-phosphate- (S1P) regulated signghaibways. Since we have already provided evidérca
role of sphingosine kinase (SK)/S1P axis in myadbkdifferentiation (3), here to gain insights intbet
mechanism of action of T@Fin myoblasts, the effect of the cytokine on Spha& bbeen examined together
with its possible implication in the evoked biologi response.
Our results show that T@Fexerts a biphasic effect on SK: the enzymatiovagtivas indeed inhibited within
the first 4 h of incubation whereas it was enhanaednore prolonged times of incubation (18-72 MeT
enhancement of SK activity was accompanied by theegulation of SK1, indicating that TBFexerts a
transcriptional control of SK1. Interestingly, tipeo-fibrotic effect of TGR, monitored by detection af-
smooth muscle actin expression, was attenuated V@pdnK1l was pharmacologically inhibited or down-
regulated by specific short interfering RNA. Moreovby employing selective agonists and antagofiists
S1P receptors, as well as RNA interference teclgyolid was shown that the T@Hegulated expression of
fibrosis marker was downstream of S1P3. These diat@onstrate that SphK/S1P axis is exploited by fr @&F
transform skeletal myoblasts into myofibroblasts.

1. Liuetal. Genes Dev 15, 2950 (2001)

2. Lietal. Am J Pathol. 164, 1007 (2004)

3. Bruni P, Donati C. Cell Mol Life Sci (2008) in thess.

BISPEROXOVANADIUM, A PHOSPHO-TYROSINE PHOSPHATASE | NHIBITOR,
REPROGRAMS MYOGENIC CELLS TO ACQUIRE A PLURIPOTENT, CIRCULATING
PHENOTYPE.

L. Castaldt, Serra C-?, P. Smeriglid, F. Morett?, M. Sampaole$j M. Molinard", G. Cosst; Sassoon D.A,
M. Levrero®, andBouché M*

! Dept. of Histology and Med. Embriology, UniversiffRome “La Sapienza”, Rome, ItaRDept. of
Medicine, Boston Medical Center, Boston, USA&pndazione A. Cesalpino, CRS Regina Elena Cancer
Center,*Stem Cell Research Institute, H. S. Raffaele, Mikzty, 5Myology Group, UMR S 787 Inserm,
Université Pierre et Marie Curie Paris VI.

Satellite cells are considered to be the main swfcmyogenic progenitors in post-natal skeletal
muscle. However, their use in cell therapy for nheistisorders is limited because these cells caieot
delivered through circulation and they are rapiekhausted in severe myopathies. We have recenbhyrsh
that Bisperoxovanadium (BpV), a phospho-tyrosinegpatase inhibitor, induces myogenic cells (both
C2C12 and muscle primary cells) to acquire a geaqpeession profile and a differentiation potentiahsistent
with the phenotype of a circulating precursor, whihaintaining their myogenic potential. Moreovehen
BpV-treated C2C12 cells are injected into the feahairtery ofa-sarcoglycan null dystrophic mice, they are
able to circulate and reach muscle tissue; imptytathey contribute to muscle repair, as shownthy
expression ofi-sarcoglican in some fibers (Castaldi etraseb J.21: 3573-3583, 2007).

Whether a similar gene expression profile and bieliavs activated in all the BpV-exposed cells, or
whether different cell sub-populations arise upg@VBreatment, is not clear. To address this questie are
currently comparing gene expression profiles follmpvBpV treatment of freshly FACS-purified satallitells
vs. PICs. PICs are PW1-expressing interstitiascellnewly described source of myogenic progeniiResults
of this screen are expected to identify the mokecplayers responsible for BpV’'s de-differentiatieffect on
myoblasts and the effect of BpV-induced signaling muscle cell phenotype. These and other ongoing
preliminary data will be discussed.



DIFFERENTIAL ENGAGEMENT OF RAGE AND FGFR1 IN MUSCLE SATELLITE CELLS BY
S100B PROTEIN: INVOLVEMENT OF RAGE IN SATELLITE CEL L ACTIVATION AND OF
FGFR1 IN SATELLITE CELL EXPANSION.

Riuzzi F., Sorci G., and Donato R.
Dept Exp Med & Biochem Sci, I1IM, Univ Perugia, Pgiay Italy

S100B inhibits myoblast differentiation and apopaand stimulates myoblast proliferation via adiiwa of

the mitogenic MEK-ERK1/2 and inhibition of the prgagenic p38 MAPK (1,2). However, a short-term (24
h), but not long-term treatment of low-density (LBiyoblasts with S100B resulted in enhanced myogenic
differentiation via the simultaneous activation @88 and ERK1/2. These differential effects of S100B
depended on engagement of RAGE (receptor for a@agtycation end products) in LD myoblasts and of
bFGF receptor (FGFR) 1 in high-density myoblast® $t%iow that intramuscular injection of S100B causes
activation of muscle satellite cells (SCs) and station of their proliferation, as inferred by ticreased
numbers of Pax7-positive cells and BrdU-positivisceespectively, compared with sham-injected ressc

By contrast, no such effects can be observed ugention of S100B into muscles of RAGE null mic&08B

is expressed in mature myofibers and is presentushed muscle extract (CME). Blocking S100B in CME
with an S100B neutralizing antibody results in restli ability of CME to stimulate myoblast prolifaat.
Also, a short-term (24 h) treatment of LD myoblesttures with S100B on day 4 after their switchDiiv!
results in enhanced myotube formation and myotuylgetrophy likely due to S100B-induced activatidn o
guiescent myoblasts and stimulation of their peoéifion. Indeed, S100B accelerates the prolifematd
myoblasts upon their switch from quiescence medianDM. Collectively, our results suggest that S100B
released from damaged muscles might activate SCRMNGE engagement. However, S100B enhances the
proliferation of RAGE null primary myoblasts, anfesft that is blunted in the presence of an FGFR1
neutralizing antibody. Thus, S100B might activatesoie SCs via RAGE engagement and expand activated
SCs via FGFR1 engagement.

1. Sorci et al (2003) Mol Cell Biol 23:4870-81;Riuzzi et al (2006) J Cell Physiol 207:461-70.

EXPRESSION OF THE GAP JUNCTION PROTEIN CONNEXIN43 REGULATES SPHINGOLIPID
METABOLISM IN SKELETAL MUSCLE CELLS.

Bini F.1, von Maltzahn 3, Wulf, V.2, Willecke K2and Meacci E
'Department of Biochemical Sciences, Universityloféhce, Italy;

2Institut fir Genetik, Abteilung Molekulargenetikpildersitat Bonn, Germany;
%Interuniversity Institute of Miology elisabetta.ncea@unifi.it

Although muchremains to be learned on the molecut@chanisms involved in the myogenesis, it is well
establishedthat diverse intercellular signaling pathways mayfluence the regulation of myoblast
differentiation and regeneration of skeletal mus@me of them is mediatday gap junctions, specialized
membrane regions formed by the conjunction of temichannels composed mainly by connegix) 43.
Cx43 expression appears to be up-regulated dutietetal muscle regeneration and required for normal
myogenesisn vivo. In agreement with these evidence, we recentlyvahibat the regulation and assembly of
connexins into gap junctions and Cxpgftein per se represent critical eventsripoblast differentiation
elicited by sphingosine 1-phosphate (S1P), a hiwadipid implicated in this process and in theiaation of
muscle stem cells.

Here we investigated the possible cross-talk betw€x43 expression and function and sphingolipid
metabolism in primary cultures of myoblasts obtdifrem wilt type and Cx43-knockout (Cx43KO) newborn
mice. Interestingly, we found that sphingolipid atstlism is significantly altered in Cx43KO cellsngpared

to wild type and Cx43 cells.

These findings suggest that the ability of thesctdlshare information and/or the signalling payswaediated
by Cx43 per se are required for the correct balétereen sphingolipids, in particular ceramide S, two
messengamolecules that act in opposite manner in the coetiin and guide of the interactingyoblasts to
their final differentiation.

(Grant from Fondazione Cassa di Risparmio di PastdPescia, Programma Vigoni)



THE ROLE OF NICOTINIC ACETYLCHOLINE RECEPTOR CLUSTE RS IN CALCIUM SPIKING
AND TWITCHING IN DIFFERENTIATING MOUSE SKELETAL MYO  TUBES.

Lorenzon P., Bandi E., Tognon E., Bernareggi A.
Department of Life Sciences and Centre for Neuersxd BRAIN, University of Trieste, Italy

During myogenesis, clusters of embryonic muscleotme acetylcholine receptors (NAChRs) are present
before the arrival of the motor neuron. Autocringtiveation of nAChR contributes to the spontaneous
oscillations of intracellular concentration of and to twitches characteristic of developing moms®tubes
before innervation. The present work was aimeestirtg if the aggregation of the nAChRs could matiuthe
c&" spiking activity during myogenesis.

Mouse myoblasts were differentiatedvitro up to 12 days. The distribution of the nAChRs waalgsed by
confocal microscopy. The €aspikes were measured by videoimaging and the siclig@nel properties of
NAChRs by patch clamp.

Clusters of NAChRs were observed starting from2lay differentiation. Their number was the highafter 11
days, when clusters were detected in 39.85 + 2.58 #he cells (1 cluster per cell; mean length §1+70.50
mm). The nAChR labelling showed that 75.75 + 3.870%4tthe cells with clusters exhibited spiking and
twitching. A 24 h incubation with STI 571 10M, a specific inhibitor of Abl (nonreceptor tyrositkinases
which control the nAChR clustering) significantlgaeased the number of cells with clusters (to943.2.40
%). The pharmacological treatment decreased atsaumber of spiking and twitching cells (from 239%.81

% to 7.40 = 0.91 %). Patch clamp recordings shothatl STI 571 did not affect amplitude and kineti¢ghe
NAChRs.

In conclusion, our results indicate that the foiorabf NAChR clusters could favour spontaneou$’ Gpiking
and twitching during myogenesis. These data suggpsssible new role for the so-called “prepattérA€hR
clusters” before the arrival of the nerve.
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SESSION IV
FROM THE ELECTRICAL IMPULSE TO THE SR Ca*"* RELEASE

AGRIN CHANGES THE ELECTRICAL PROPERTIES OF DEVELOPI NG HUMAN SKELETAL
MUSCLE CELLS.

Sciancalepore M, Fumagalli G, Grubic Z3, Jurdana M, Lorenzon P, Mars T3

'Department of Life Sciences and Centre for Neuesss B.R.A.I.N., University of Trieste, Itaffpepartment
of Medicine and Public Health, University of Veroritaly; 3Laboratory for Molecular Neurobiology, Institute
of Pathophysiology, Faculty of Medicine, UniversifyLjubljana, Slovenia.

Agrin is a heparan sulphate proteoglycan, knownitiinvolvement in the organization and maintergant
postsynaptic structures at the neuromuscular jongfNMJ). Recent investigations suggest that tiectf of
neural agrin might not be only synaptogenic; ottmrects of muscle development might be promoteatybip.
To investigate the role of agrin in the modulatiminthe electrical properties of single muscle ¢elle did
whole-cell patch clamp recordings on cultured neaeervated human myotubes derived from satelli@iésc
Changes in the negative direction of the restinghbrane potential in the agrin-treated muscle cedise found.
Such modifications were correlated to a higher ioation of the strophantidin-sensitive M&" ATPase in
establishing the resting membrane potential anduntitative modification in the amount of thé anda2
subunits of the NaK* ATPase.

A down-regulation of the small-conductance (SK) ¢hannel activity has been reported during devetagm
after innervation; we also observed a significaetlithe of SK channel activity after agrin applicatiin the
culture medium.

In conclusion, our results show that, besides itdl wecognised synaptogenic effects in skeletal ateys
alternative effects can be induced by agrin alsonirscle itself where they are not limited only t€H#R
clustering and NMJ formation, but extended alsother aspects of muscle differentiation.

IMPAIRED MUSCLE OXIDATIVE METABOLISM IN INFLAMMATOR Y MYOPATHIES
EVALUATED IN VIVO THROUGH LACTIC ACIDAEMIA ASSAY.

Chisari C*, Stampacchia G., Cianferotti V., NeriRMosca M2, Rossi B".
! Neurorehabilitation, Dept. of Neuroscience, Unif/Pisa
?Reumatology , Dept of Medicine, Univ. of Pisa

Polymyositis and Dermatomyositis (PM/DM) are inflaatory myopathies of unknown aetiology. Muscle
weakness, myalgias and generalized fatigue leaddaise and decreased use of striated musclesioBsev
works showed impaired oxidative metabolism in PMl &M. Moreover some authors described a reduced
muscle mitochondrial function.

In a PM/DM group we assessed the lactic acidaemiast and after an aerobic exercise, to irestivo the
muscle oxidative metabolism efficiency.

Method. A group of 14 PM/DM pts performed a submaximakré@mental exercise on a treadmill. The exercise
consisted of: 11 steps, each of 2’ of durationa anstant speed (3 Km/h) with a grade that waat@he
beginning and increasing of 2.5% at each step.id.acidaemia was assessed at rest and after 1105’and

30’ from the end of exercise.

Results Lactate at rest was not significantly differemtwo groups. At the end of exercise and duringvecy
PM/DM showed a significantly higher rise of lactagspect to controls. A decreased mean time oftidaraf
exercise and a precocious fatiguability was obgkrvéinally, no correlation among disease activity,
pharmacological treatment, physical activity antdée was found.

Conclusion. The data obtained in this study can be referred defective muscle oxidative metabolisnin
patients with Polymyositis and Dermatomyositis.

This metabolic abnormality can play a role in &xeessive fatiguabilityobserved in these patients.

A specific aerobic training may be advisable for these patients to improventbscle performance and to
reduce the symptom fatigue.
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EFFECTS OF ELOCALCITOL ON L-TYPE Ca * CHANNELS OF SMOOTH MUSCLE CELLS
FROM HUMAN BLADDER.

G. Luciant, R. Squecch A. Morelli?, M. Maggf, F. Francir.
Department of Physiological Sciences, UniversityFlafrence, Florence 1-50134, Italy, and Interunisity
Institute of Myology, Italy’Department of Clinical Phisopathologyniversity of Florence

Elocalcitol is a Vitamin D receptor agonist knovenihibit RhoA/Rho kinase signalling in human bladdnd
has been demonstrated to improve the symptoms @factive bladder, that is an uncoordinated myogenic
activity. The smooth muscle contraction in humaadder mainly depends on two mechanisms: L-typ& Ca
channels activation and a Tmdependent RhoA/Rho-kinase pathway. First of ale observed that
Elocalcitol (10*-10'M) was able to induce a dose-dependent increaseracellular [C&] in smooth muscle
bladder cells (hBCs), with maximal effect at"M. The pre-treatment with the specific L-type’Cahannel
antagonist verapamil as well as the absence ofesttular C&" abolished such Gatransients, strongly
suggesting an influx through L-type €ahannels. Thus, we addressed our study to inastifje effects of
Elocalcitol on L-type C& channels. Accordingly, we performed electrophysjatal analysis by the whole-
cell patch-clamp and we showed that our cells étddbvoltage-activated T-type and L-type*Caurrents
(Icay). Isradipine and verapamil only blocked the slewi| which was enhanced by the selective L-typé' Ca
channel agonist Bay K8644. The adding of Elocalqit®’ M) caused an increase ig.| size and specific
conductance (FC,,), by inducing a faster activation and inactivatidnetics than control and Bay K8644, and
determined a significant negative shift of the atibn (V) and inactivation curves ¢y, as Bay K8644. In
long-term treated (48h) hBCs Elo (1M,) caused a further significant shift of,\and V, towards more
negative potentials and a significant increase ath bz, amplitude and G/C,, which were abolished by
verapamil. In long-term-treated hBCs Elocalcitolsweapable to induce mRNA and protein expressignood
forming L-Type [Iic subunit, as revealed by real time RT-PCR and wedtot analysis. In conclusion,
Elocalcitol was able to upregulateantry through L-type Cachannels in hBCs, counteracting its inhibitory
effect on RhoA/Rho kinase pathway. This may provike basis for the possible use of this drug in the
treatment of overactive bladder.

YIP1 ISOFORMS IN SKELETAL MUSCLE.

E. Mazzoli, V. Barone, J. Kunic, S. Tronnolone,@Garrado, V.Sorrentino.
Dep. Neuroscience, Sez. Molecular Medicine, Unityeds Siena, Italy

The internal membrane system of skeletal musclis,celcluding the endo/sarcoplasmic reticulum, fhe
tubules and the Golgi apparatus, presents a vexgigar spatial organization with respect to the rityibs.
Within the endo/sarcoplasmic reticulum, the traosal endoplasmic reticulum (ER) is localized te thlines
and at the perinuclear region, the “canonical ERMainly located in the terminal cisternae, whethasGolgi
appears in spots along the fibers and around tbkeinu

In the effort to identify genes involved in the é&pment and/or maintenance of this highly regmambrane
organization, we isolated a cDNA encoding a prot@mologous the yeast Yiplp, named YiplB. Yiplpis
protein important for the biogenesis of ER-deriv@@PII transport vesicles. The mammalian homolog of
Yiplp includes two members, YiplA and YiplB. Yipi#\ubiquitously expressed and is enriched in the ER
exits sites. YiplB represents a muscle-specififoiso.

By RT-PCR, we found that striated muscle exprebséis the Yipl isoforms. To unveil the function oip¥B
with respect to the ubiquitously expressed YiplAe mroduced polyclonal antibodies against YiplB. By
Western blot, the antiserum was able to recogigeshdogenous protein in striated muscle and difteated
C.Cy, cells, but not in undifferentiated,C,, and other tissues, as expected. Moreover, theiprotsulted
enriched in the skeletal muscle microsomal fragti@monfirming its association to the membrane.
Immunofluorescence experiments on skeletal musslealed that the YiplB protein is localized bothha Z
band and in spots along the fiber. The Z-band ipatbn is in overlay with the Sec23 marker, wheréze
spots are in overlay with the cis-Golgi marker G113
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CALSEQUESTRIN-1 CONTROLS CA* RELEASE UNIT ARCHITECTURE AND MODULATES
THE AMPLITUDE OF THE CALCIUM TRANSIENT INDUCED BY ELECTRICAL
STIMULATION IN FAST-TWITCH MUSCLE FIBRES .

M. Tomasi , M. Canato, C. Paolini, M. Dainese, @ggiani, F. Protasi, P. Volpe, A. Nori.
Dept of Biomedical Sciences and Dept of AnatomyRdniology, University of Padova. Dept. Basic and
Applied Medical Sciences, CeSl - University of Ghitaly.

Amplitude of calcium (C&) transients and structure of Caelease units (CRUs) are significantly altered in
Calsequestrinl (CS1)- null mic®4dolini et al 2007. Structural alterations induced by lack of CSH an
differences in expression of CS2, Triadin, Junatere detected in CS1-null FDB muscles in compari®
wild type (WT). To verify if these modificationsethe direct result of CS1 ablation, exogenous Gf&s
expressed in adult FDBs by vivo electroporation. CS1 identification and correcgéting to CRUs was
verified by confocal microscopy, whereas restoratid CRUs architecture - i.e. shape and width atjional

SR (jSR) containing CS1 - was assessed by eleatioroscopy. Exogenous CS1 was correctly targeted to
CRUSs and positioned at the jSR, in close proxinitZa" release sites, the ryanodine receptors. At proteom
level CS2 and both the CS-binding proteins Triadimd Junctin did not change upon CS1 expression.
Moreover, C&" transients induced by electrical stimulation wezeorded in mock-transfected , and CS1-
transfected fibers: average peak height and Imesshowed a significant increase upon CS1 expressid
“rescued” transients resembled those of control Md@rs. In conclusion, the present results prowstteng
evidence that expression of CS1 directly contrizls ef jSRterminal cisternae, influence resting cytosoli¢‘Ca
and modulates the amplitude of’Ctransient in response to electrical stimulatiofest-twitch muscles

HEAT- AND ANESTHETIC-INDUCED SUDDEN DEATH IN CALSEQ UESTRIN-1 KNOCKOUT
MICE.

M. Dainese?M. Quarta,*Alla D. Lyfenko, 'C. Paolini,’M. Canato Robert T. Dirksen’C. Reggiani, and
'F. Protasi.

!Ce.S.I. — Dept of Basic and Applied Medical Scisntimiversity G. d’Annunzio, 1-66013 Chieti ItafRept.
of Anatomy and Physiology, University of Padova51:31 Padova, Italy’Department of Pharmacology and
Physiology, University of Rochester Medical CenRachester, NY 14642.

Malignant hyperthermia (MH) and exceptional/envirental heat stroke (EHS) present as life threatenin
crises triggered by volatile anesthetics and swaswexercise and/or high temperature, respectiily.and
EHS episodes are characterized by uncontrollecattms in core body temperature, rhabdomyolysis aned
observed to a greater extent in males. Many, buatofamilies (70-80%) diagnosed with MH suscbjbitly
(MHS), and a few with EHS, are linked to mutatiémshe gene that encodes the'Qalease channel (RyR1)
of muscle. Thus, other MH gene loci remain to dentified. In the present paper, we investigatbetiver a
MH/EHS-like phenotype results from deficiency irekkal muscle calsequestrin (CASQ1), a SR"®ding
protein that modulates RYR1 function. Strikingbgth halothane and heat challenge trigger lethal/BBHS-
like episodes characterized by elevated core testyner and rhabdomyolysis in male CASQ1-null mideede
episodes are prevented by prior dantrolene admtiish, the standard treatment for MH episodesuimdns.
Skeletal muscle from CASQ1-null mice exhibit irmsed contractile sensitivity to caffeine, tempamtu
dependent increases in resting?'Cand an increase in the magnitude of depolarizdtiduced C# release.
Together, these findings validate CASQ1 as a catelidene for linkage analysis in MH and EHS farsilie
where mutations in RYR1 are excluded.
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SESSION V

SKELETAL MUSCLE MECHANICS

STRUCTURAL CHANGES IN THE MYOSIN MOTORS DURING ACTI VATION AND FORCE
GENERATION OF MUSCLE.

E. Brunelld? M. Reconditt®, M. Linari*®, P. Biancd® T. Narayanah P. Paning G. Piazzesi, V.

Lombardi*, M. Irving®.

PhysioLab, DBE, Univ. di Firenze, ltalyfCNR-INFM-OGG, Grenoble, FrancéCNISM, Univ. di Firenze;
“CRS-SOFT, INFM-CNR, Univ. “La Sapienza”, Roma, \WitalTESRF, Grenoble, France’King's College
London, U.K.

Structural changes undergone by the myosin mofoos @ctivation of muscle are investigated by X-ray
interference during the transition from the restsigte to the isometric contraction of single medibres.
Isolated intact fibres from frog skeletal musclel(Bn sarcomere length, 4°C) were mounted verticatlthe
beamline ID2 of the ESRF synchrotron (GrenoblenEex between a loudspeaker motor and a capacitarae
transducer. 2D diffraction patterns were collecteda CCD detector with 5ms time resolution durihg t
development of the isometric tetanus.

After the start of stimulation, the intensity oetM3 reflection, originating from the 14.5nm axiapeat of the
myosin motors, first decreases to 30% (at 50 ms)safesting value, then increases to a steadyevad¥o of
that at rest. The fine structure of the M3 shows orajor peak at rest and two peaks of comparatdesity at
the tetanus plateau (Linaet al, 2000,PNAS 97:7226). The structural model of the thick fiemhthat best fits
the X-ray signals assumes that: (1) the motorsadiffcoherently (rest-active transition occurstoamgame thick
filament); (2) the number of active motors increase the expenses of the number of rest-like mators
proportion to the isometric force (Brunelé al, 2006,J. Physiol, 577:971); (3) the conformation of active
motors is independent of the level of force andiston the thick filament.

Supported by MiUR, CNISM, MRC, EMBO, ESRF, EMBL.

MECHANICAL PROPERTIES OF THE ACTOMYOSIN BOND DURING THE QUICK FORCE
RECOVERY IN SINGLE FROG MUSCLE FIBRES.

M. Nocella, G. Cecchi, B. Colombini, G. Benelli, M.Bagni.
Dip. Scienze Fisiologichand Istituto Interuniversitario di Miologia (IIM)Universita di Firenze, Viale G.B.
Morgagni 63, 1-50134 Firenze, Italy.

It is assumed that in muscle contraction, forceegation at molecular level occurs in two stepselatively
slow attachment of myosin heads to actin withoutdofollowed by a fast process, the myosin “posteske”,
which stretches the elastic component of the raifemere and develops force. We characterized the
mechanical properties of the actomyosin bond byyamp to intact activated frog muscle fibres, fasetches
(~25 nmh& amplitude and ~350 ps duration) which forciblyaéted the crossbridges. Stretches were applied
before and after a conditioning stretch or reldasgth change (~4 nmhsamplitude), during the quick force
recovery which it though to represent the synclreshipower stroke of the crossbridges. The ruptomeefof

the crossbridge ensemble (critical forég) and the sarcomere elongation Rat(critical length,L.) were
measured. Experiments were performed at 5°C; farmk sarcomere length were recorded with a faseforc
transducer (~40 kHz natural frequency) and a giriatollower device. In contrast with the data obéal
previously on the tetanus rise (Bagni et al., 20B5)vas almost independent of the tension developethdy
fibre at the time of the stretch ahg was not constant but changed with a characteristie course. In
agreement with the theory we show that the crodgbritate at the end of the quick recovery is chearaed

by a lower potential energy respect to isometiatestThe individual crossbridge rupture force doatschange
significantly. The forced rupture of the actomyobiond produced by fast ramp stretches occurs throlug
reversal of the process leading to force generation
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THE MOLECULAR BASIS OF MUSCLE BRAKING.

L. Fusi, V. Lombardi, G. Piazzasi.
PhysioLab, DBE, Univ.di Firenze; CRS-SOFT, INFM-CNER Sapienza”, Roma

The braking action of active muscle consists inah#ity to resist an increase in load up to twice isometric
force, by quite small increases in lengthening eiyoKatz, J. Physiol 96:45,1939. During muscle stretch the
half-sarcomere (hs) stiffness increases suggestatgorce enhancement by stretch is related toatiitment

of an additional elastic structure (Linari et, al. Physial 526:589, 2000 X-ray interference changes indicate
that the stiffness increase is accounted for bgrg vapid attachment to actin of the second motonain of
the myosin molecules with the first motor domaireatly attached in the isometric contraction (Brianet al,
PNAS, 104: 20114, 20R7The mechanism is further investigated here biggusingle frog fibre mechanics
(Rana esculentad °C, 2.1um sarcomere length). Stretches between 2 and 8sfipcbmplete within 10Qss,
were applied at the tetanus plateat) @nd the fraction of new motors relative to thenigtric numberf() was
determined either at the peak of the force respomssretch (T) or at the end of the quick phase of force
recovery, 2 ms after the stretch,\,TWe show that: 1) for stretches <5 nm, indepetigdai the phase of the
force response to stretdirlepends solely on the size of the axial distortitz) of the attached motors; 2) at T
f saturates at 0.3 for stretches >5nm; 3) aff Tincreases witlhz up to a maximum value of 1; 4) the
dependence dfon Az remains the same even after halving the isomfetri@ and the number of actin attached
motors with the addition of 0.mM BTS to the bathing solution. These results supplog idea that the
distortion of the attached motors promotes thechttent of the partner motors and indicate an uppet
(n0*sY) for the rate of the recruitment process. SupgidokeMiUR, NIH (USA).

MECHANICAL PROPERTIES OF SINGLE INTACT SKELETAL MUS CLE FIBRES ISOLATED
FROM WILD-TYPE AND MLC/mIGF-1 MICE.

G. Benellt, M. Nocelld, B. Colombint®, A. Musaré® G. Cecchi® and M.A. Bagni®,
!Dip. Scienze Fisiologiche, Universita di Firenze

“Dip. Istologia e Embriologia Medica, Universita Bbma “La Sapienza”

3stituto Interuniversitario di Miologia (1IM)

In this comparative study we analyzed the most imamd mechanical properties of single intact mufibliees of
wild-type (WT) and MLC/mIgf-1 (TG) mice, in whichhé localized Igf-1 transgene expression sustains
hypertrophy (Musaro et alNat. Genet2001). In additional to the classical mechani@abmeters, we focussed
on “static stiffness” (SS), a non crossbridge catcidependent stiffness previously identified inivaded frog
muscle fibres (Bagni et alJ, Physiol.2002). Single fibres were dissected with the inflasmatic membrane
from flexor digitorum brevis muscle and mounted hwihicroclips gripped on tendons in an experimental
chamber (~23°C) between a force transducer andeatr@nagnetic motor to apply fast stretches. Sasre
length was measured by means of a videocamerareBudts showed that TG fibres exhibited an increase
diameter and absolute force, but specific force f@nce-velocity relation were not significantly fifent than
WT fibres. The plateau of length-tension relaticaisvin agreement with the length of the myofilameaforted

in literature. SS was present either in WT or in fildes but its characteristics were slightly diffet. These
data show that the only significant mechanicaledé#hce between WT and TG fibres is in the SS ptigger
This may be related to a different compliance diedent calcium response of the structure respdmsibthe
SS. In addition, these experiments show that simgfiect fibres could be successfully used to sttily
mechanical properties of WT and transgenic mousgchawnder various conditions such as aging oades
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TEMPERATURE DEPENDENCE OF MGATP AND MGADP SENSITIVI TY OF SLIDING
VELOCITY ON FAST AND SLOW RAT MYOSIN ISOFORMS.

E. Longa, M. Canepari, R. Rossi, M. Maffei, M.A.&ves* And R. Bottinelli.
Department of Experimental Medicine, UniversityRalvia, Italy,*Department of Biosciences, Universitfy
Kent, Canterbury, UK

It has been suggested that the rate of ADP refeaseacto-myosin and the rate of acto-myosin diggam by
ATP may play different relative roles to define asdled shortening velocity (Vo) of slow and fast sigpe
(Nytray et al. 2006) and their role might changehwiemperature. In this study we have useditheitro
motility assayto study the effect of MgGATP and MgADP on the slglvelocity of actin (Vf) on slow and fast
skeletal myosin isoforms from rat at 15, 20, 25 8B8C. MgATP concentrations varied in the rangelpl
and 2mM in the absence and in the presence of 2ngfDP. The ATP sensitivity of Vf was higher in fast
than in slow myosin at all temperatures and in@eascreasing temperature in both isoforms. Theegree of
MgADP decreased Vf of both isoforms at all tempamd. In slow isoform the inhibitory effect of ADP
increased from 15 to 25°C and remained constamh 26 to 35°C. On the contrary, in fast isoforms the
inhibitory ADP effect increased from 15 to 25°C ahecreased from 25°C to 35°C. These results suggest
different role of the rate of acto-myosin dissdciatby ATP and of the rate of ADP release in motingaVVo

of slow and fast myosins.
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SESSION VI
SKELETAL MUSCLE ADAPATATIONS AND EXERCISE |

IDENTIFICATION OF 2B, 2ZEO AND LARYNGEAL MYOSIN HEAV Y CHAIN ISOFORMS IN
HUMAN PRE-SOMITIC SKELETAL MUSCLES.

Maccatrozzo L%, Toniolo L2, Patruno M., Reggiani C.and Mascarello E.
'Department of Experimental Veterinary Scienéesiman anatomy and Physiology, University of Padua,
Italy.

In this work we compared “specialized” muscles assticatory (nassete);, extraocular rectus laterali$ and
laryngeal (vocalis portion dfyroaritenoideusinterarytenoideuscricothyroideusand the posterior portion of
cricoarytenoideuswith vastus lateralisatrial myocardium and fetal psoas muscle (21 wpewkich are used
as internal controls since their specific MyHC eqsion profile (1, 2A, 2X[J-cardiac and developmental
isoforms, respectively). Combining isoform-speciftyHC TagMan probes with SDS-PAGE electrophoresis
we provided a reliable MyHC classification in allustles studied, both in term of mRNA and protein
expression. However, we encountered a high MyHCesgion diversity depending on the sampling sitliwi
the muscle and individual variability. Our restitidicate that specialized muscles express skastfdrms (1,
2A and 2X) together with MyHC peculiar isoforms: agseter expresses-cardiac and perinatal/neonatal; -
laryngeal muscles express-cardiac, laryngeal, perinatal and embryonic; @tular muscles express all
MyHC isoforms except for the perinatal. Overalistetudy shows that the flux of MyHC mRNA examirsd
Real Time PCR is very irregular compared to therasponding protein confirming that it is essentil
investigate both molecules to gain consistent tesul

Interestingly our data show for the first time thepression, at protein level, of the 2B isoformrattus
lateralis muscle and confirm the presence of a novel larylngetorm.

DIFFERENT INTRINSIC PROPERTIES OF YOUNG AND AGED HU MAN SATELLITE CELLS.

Beccafico $2 Riuzzi F, Puglielli C? Fulle S?, Sorci G, and Donato R.
'Dept Exp Med & Biochem Sci, IIM, Univ Perugia, Pginy Italy
2Dept Basic & Appl Med Sci, CeSl, IIM, Univ G d’Amazio, Chieti, Italy

During aging, skeletal muscles undergo a declinfuimttional capacity due to loss of regenerativiitglof
satellite cells (SCs), the quiescent stem cellaitext beneath the basal lamina surrounding eachileyof
There is debate about the influence of age-relatddnsic factors on SC efficiency (the SC niche)age-
related intrinsic cellular properties of the SCk (1
In the present work we analyzed several parameteé8€s derived from biopsies frovfastus Lateralisnuscle
from both healthy non-trained young and aged hur@age and female, divided into young (mean agé 31.
3.6 years; n=5) and aged (mean age 77.3 + 5.8;ye=ry|.
Aged SCs showed impaired differentiation abilitye]i lower extent of fusion into myotubes and rediic
expression of myogenin and myosin heavy chain, whetured in differentiation medium (DM)], compared
with young SCs, and were characterized by the viatlg: i) a stronger expression of S100B, & ‘@zanding
protein the overexpression of which has been fdondterfere with myoblast differentiation (Tubatoet al.,
submitted for publication); ii) undetectable levelsfull-length RAGE (receptor for advanced glycatiend
products) protein, a multiligand receptor the emgagnt of which enhances myoblast differentiatiof 2
growth medium (GM), and cytosolic instead of memierdocalization of RAGE in DM; and iii) lower
expression levels of MyoD and Pax7 transcriptiandes, in both GM and DM.
These data point to an important role for intrinfsictors, besides extrinsic factors, in defectie f8nction
during aging.

1. Gopinath SD & Rando TA. 2008. Aging Cell, Doi:10111].1474-9726.2008.00399.x

2. Sorci G et al. 2004. Mol Cell Biol 24:4880-94
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AGE-DEPENDENT CHANGES OF SIGNALING PATHWAYS OF MUSCLES FROM o-
SARCOGLYCAN-DEFICIENT MICE.

E. Germinarid“?, S. Perort, D. Sandond, S. Franzosd, R. Betto>* and D. Danieli-Bettd:?
! Dip. di Anatomia e Fisiologia Umana, UniversitaRidova,1IM,> Dip. di Scienze Biomediche, Universita di
Padova’ Istituto di Neuroscienze C.N.R. - Padova

The dystrophic muscle originated from defects efdlgstrophin-glycoprotein complex is usually cloteazed
by muscle hypertrophy and altered fiber-type pesfilin order to reveal the signaling pathways nesibte for
these events, we investigated a number of key elmmavolved in the control of muscle diversity and
plasticity. The study was performed in EDL, solearsg diaphragm isolated from control addcanull mice,
the [J-sarcoglycan-deficient mouse model of type 2D ligiale muscular dystrophy, a progressive muscle
wasting disorder. Changes of morphological, phygjmlal and biochemical properties in adult (6 mshtnd
old (18 months) mice were correlated with the espien and activity of different factors and enzymes
Muscles of adulSgcanull mice show a significant larger mass compdoedontrols. The mean CSA of adult
EDL fibers was 40% smaller than age-matched canbial returned within control values in old miceheT
mean CSA of diaphragm fibers was about half thatasftrols, independently of age. Clear-cut changfes
MyHC composition were evident between dystrophigd eontrol muscles and during aging. The mean lefel
activated Akt and calcineurin, the key signal pirigecontrolling muscle mass and diversity, is higineadult
dystrophic diaphragm than in control. Cytochrom&dex of mitochondrial content, increases with agboth
control and dystrophic muscles, while PGC;Xegulator of oxidative metabolism, decreases aging. This
preliminary study shows that both aging and dystygperturb the expression of muscle signaling pmste

FOXO3 AND FOXO1 CONTROLS DIFFERENT ATROPHY-RELATED GENES.

Milan G.™ and Sandri M®.
"Dulbecco Telethon Institute arfitfenetian Institute of Molecular Medicine, via Or2185129 Padova, Italy.
SDepartment of Biomedical Science, university ofd¥a Padova, Italy

Fox0O1, 3 and 4 belong to the superfamily of Forkh&anscription factors and are expressed in sielet
muscles. FoxOs are involved in several cellulacfioms including activation of an atrophy prograrhieh
leads to muscle loss. FoxO factors are under IGF3K/AKT control and in physiological conditionsear
phosphorylated by AKT and sequestered into the ptggon. On the other hand, in many pathological
conditions FoxOs are dephosphorylated, translomdte the nucleus and interact with promoters ofjear
genes. Since it is known that FoxO1 and FoxO3 oyeassion causes muscle atrophy we asked wheteer th
control the same set of atrophy-related genes atlven every FoxO member regulates a peculiar sudfset
genes. To address this question we used Chronmatmunoprecipitation (ChIP) approach. First we deteet
which are the FoxO1 and FoxO3 binding site on pitemof Atrogin-1, the critical atrophy-related ubitin
ligase. ChIP was performed on endogenous FoxO3 anditrophying adult muscles during fasting. Wevsh
that FoxO3 binds to specific regions of Artogintbmoter and induces histones acetylation. Surgigithese
sites are specific for FoxO3, since FoxO1l does arotveakly interacts. Using dual-luciferase-assag, w
confirmed the preferential FoxO3-mediated transatitin of Atrogin-1 promoter. All these results gegt that
FoxO members potentially control different subseatbogenes. To identify these genes, we appliedP ©m
Chip technique that extends the analyses of pr@®&A binding to promoter regions of whole genomg. B
different ChIP on Chip experiments we identifie@ #ioxO3-dependent and FoxO1l-dependent atrogenes. Th
overlap of these two groups shed a light into tleemanisms of FoxO-mediated muscle atrophy and eléfie
critical genes that are required for the atroprogpam.
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VARIATIONS IN CROSS SECTIONAL AREA AND MYOSIN CONTE NT IN SINGLE HUMAN
MUSCLE FIBRES FOLLOW ING FIVE WEEKS BED REST.

E. Borina, M.A. Pellegrino, G. D’antona And R. Bodlli.
Dept. of Experimental Medicine and Interuniversitgtitute of Myology (IIM), University of Pavia, /i
Forlanini 6, 27100 Pavia

Following bed rest (BR) and in general disuse lsltletal muscles in vivo and single muscle fibresitro
can loose disproportionately more force than siz, a decrease in specific force can occur. Irergid
immobilized subjects one of the determinants ohsplacenomenon is a larger loss of myosin content tifa
CSA, i.e. a decrease in myosin concentration. Ta gf this study was to assess whether disuseenmine

a similar phenomenon in young healthy subjectsp8jcsamples were taken from the vastus lateralsctawf

10 healthy young subjects pre-5wk BR and post-5WkaBd divided in small bundles which were stored at
20°C in skinning solution plus glycerol 50%. Indlual fibres were dissected from muscle bundlesdivided

in two portions. The first[{0.2mm long) was used for fibre typing based on Mis&@orm determination by
SDS-PAGE; the second part (average length 2.8mm)usad for volume and myosin content determination
using a refinement of a previously developed tapimibased on quantitative electrophoresis (D’Antenal
2003). Biopsy samples of 4 subjects have beenestigt far (20 fibres per subject pre-BR and post-BSA
was found to be significantly lower post-BR thar-®&R in both type 1 (332915 SEM n=17 post-BR vs
49021752 n=25 pre-BR; -31%) and type 2A (439863 n=22 pre-BR vs 561%352 n=24 post-BR; -22%)
fibres. In the same fibres, myosin concentratios feaind to be significantly lower post-BR (13 uM) than
pre-BR (17&72.17 uM) in type 1 fibres only. No difference wasserved among type 2A fibres. The analysis
of a large percentage of the fibres which were igyéaind of the myaosin actin ratio of all fibres argoing.

ANY ROLE FOR HOMER 2 IN SKELETAL MUSCLE ATROPHY AND PLASTICITY?

E. Bortoloso, F. NicolazzdA. Megighian,?C. Millino, *B.a Celegato,’G. Lanfranchi, L. Gorza, M. Sandri
and P. Volpe.

Dipartimento di Scienze Biomediche Sperimentatitut® Interuniversitario di Miologia,'Dipartimento di
Anatomia e Fisiologia Uman&Dipartimento di Biologia, Universita di Padova.

Homers represent a family of scaffolding proteihgvbich are known three genes and many splicinfpisas.
Several lines of evidence point to Homers as mddidaof C&'signalling in skeletal musclélhe EVH1
domain of Homers interacts with and regulates tiiity of several proteins within Gasignaling complexes
in an isoform specific manner. In skeletal musctertdr 1 appears to interact with RYR1.

It is known thata) In C2C12 myotubes, Homer 2b modulatesRiPand RyR-mediated &arelease to enhance
NFAT transcriptional responses thus enhancing trgotion of slow-twitch muscle specific genég;Homer 2,
but not Homer 1, physically interacts with NFATHHEK cells and modulates NFAT nuclear translocatiom
cells, ancc) NFAT is known to be a regulator of muscle diffdiation. Based on the foregoing, we studied the
relationship between Homer 2 and NFAT in slow-tWigkeletal muscles, in order to assess whether Ha@me
plays a causative role in slow-twitch fiber typeesiplization and in the atrophy process evoked ibyee
denervation or disuse.

We found that: a) Homer 2a/b is present only inglogv-twitch phenotype of skeletal muscle; b) Horgafb
aggregates with NFAT, and c) denervation atrophy dinuse atrophy of slow-twitch muscles are accarigoh
by a marked and early down-regulation of Homer 2ath at the protein and mRNA level. Based on prese
and recent data, it appears that transition in Haomposition plays a role in skeletal muscle aatéqt.
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COMBINED BIOPHYSICS, GENETIC AND PROTEOMIC ANALYSIS OF THE EFFECT OF
STATIN AND FIBRATE TREATMENT ON RAT SKELETAL MUSCLE

Camerino G.M, Pierno S, Digennaro C, Pellegrino M.A% Conte Camerino B).Bottinelli R?
'Section of Pharmacology, Dept. of Pharmacobioldggculty of Pharmacy, University of BarfHuman
Physiology Unit, Dept. of Experimental Medicinegddnteruniversity Institute of Myology, UniversidjPavia

Statin and fibrate can produce a variety of muselated complaints in treated patients. We prewous
demonstrated that lipophilic statins and fibratéfech skeletal muscle function by reducing restaigoride
conductance (gCl) (Pierno et &y J Pharmacol2006). The gCl sustained by the CIC-1 chloridencieh
controls the sarcolemma electrical stability arsdréduction can produce myotonia-like symptoms.eHee
analysed the time-dependent effects of fluvasté®® mg/kg) and fenofibrate (60 mg/kg) on Extensor
Digitorum Longus (EDL) muscle gCl measured by twiznmelectrode current clamp method. We observed a
gCl decrease in a time-dependent manner, beingfisatly lower after 1 week (248466 [1S/cnf, n=46 and
251053 [1S/enf, n=50 in fluvastatin and fenofibrate treated ratih respect to 2783 [1S/cnf, n=27 of
control). To address the causes of gCl reductioralse investigate the effect of statin and fenafierchronic
treatment on CIC-1 gene expression by real-timentjiaéive PCR. The results showed a marked decrease
CIC-1 mRNA expression in both fluvastatin and fezite treated animals which contributes to gCliotidn.
We hypothesize that statins or fibrates can maittiéyexpression of proteins which can be essemtiahiiscle
function. At this aim we analysed the proteomic nm&dpEDL muscle from rat treated with fluvastatin
(20mg/kg), atorvastatin (10mg/kg), fenofibrate (@@kg) and with combined fluvastatin (5mg/kg) plus
fenofibrate (30mg/kg) by two-dimensional gel eleptioresis (Gelfi et alJ Proteome Ref006). The
comparison of the proteome maps showed 40, 74n@076 protein spots differently expressed in thevab
mentioned treated groups, with respect to confrok identification of each spot by mass spectroymistin
progress. The proteomic analysis will hopefullyritiy the protein targets of the myopathic procasd help

to clarify the mechanisms underling such major siffiect of the therapy.

ACTIVATION OF AN ATROPHIC PROGRAM BY C-FLIP OVER-EX PRESSION IN MOUSE
SKELETAL MUSCLE.

C. Giampietri, S. Petrungaro, P. Coluccia, F. Aatggeli, F. Padula, K. Giannakakis, T. Faraggiama,
Filippini, E. Riparo.

c-Flip is a known anti-apoptotic molecule inhib@ifras signaling. A transgenic (Tg) mouse over-esging c-
Flip (Tg-c-Flip) under trSra8 promoter has beervimesly constructed and a reduced heart-hypertropay
reported. In the present study we demonstratettB&@a8 promoter is activated bathvivo andin vitro in
undifferentiated skeletal muscle cells and thatsphorylation of both Akt and GSK3is strongly reduced the
Tg-c-Flip mouse. We thus hypothesized an impairn@dnthe skeletal muscle physiology in the Tg-c-Flip
mouse. In fact, a marked decrease of both fib@sscsectional areas (43% inhibition) and musclesn(a0%
inhibition), an evident mitochondrial proliferatioas well as a two-fold increase of proteins oxidati
modifications were shown in the Tg-c-Flip mousewild type (WT). The GSK3 activity targetl-catenin
was also decreased, correlating with apoptosissigoh as citochrome c release and caspase-3atitated
outside the myofibers, where satellite cells lamliThe concomitant reduction of the satellite gfwemarker
Pax-7 (30% inhibition in the adult mouse) led ushipothesize that the marked skeletal muscle ayroph
observed in the Tg-c-Flip mouse may be related riedaction of the satellite cells pool. Altogetllieese data
demonstrate a novel role for c-Flip in regulatikglstal muscle physiology and remodeling.
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SESSION VI
SKELETAL MUSCLE ADAPATATIONS AND EXERCISE ||

EVALUATION OF HRR IN RELATION TO DIFFERENT POSITION IN PROFESSIONAL SOCCER
PLAYERS.

Bonaiuto M., Di Mauro D., Pagano F., Speciale granza G., Trimarchi F., Magaudda L.
Dipartimento di Biomorfologia e Biotecnologie

Scuola di Specializzazione in Medicina dello Sport

Istituto Interuniversitario di Miologia

Universita degli Studi di Messina

The valuation of Heart Rate Recovery (HRR) aftegreise represents a simple and minimal invasiveesys
used for the valuation of vagal activitym@ai 1994. The autonomic contribution in HRR after exercise
described in literatureHarun 2006) Many authors have noted better HRR values in walhed athletes
compared to sedentary ones, they have also eviddtR® correlation with exercise capaciyole 1999).In
Sport Medicine HRR was already considered as aroitapt parameter for the valuation of cardiovascula
fitness, but there are no informations on the datign between HRR and professional sportsmen.

The aim of our study was the valuation of the aatoie cardiac function (vagal-sympathetic balanae) i
professional soccer players, with particular attanto the differences between keepers and otlageps.

In our study we have measured HRR after 1 and afiminutes of active recovery (HRR1 and HRR2) from
exercise stress test, in 87 professional soccgrea HRR1 was significantly slower (22,0) in kespan
comparison with other roles (28,34) (p<0.01). Kesg®d also an HFr (65.25) significantly highemtiwdher
players (57,84) (p<0.05). There weren't significatifferences between other roles (forwards 25,92;
midfielders 30,27; defenders 27,92).

These data show a better autonomic function irsralgh an alternate aerobic-anaerobic activity carad to
roles with prevalent anaerobic alactic metaboli$imese results, novel in the matter of the examatbtbtes
typology, agree with other data in literature sugipg the positive action of aerobic-anaerobic ptaisactivity

on autonomic cardiovascular system adjustment.

ELECTRICAL AND MECHANICAL RESPONSE OF FINGER FLEXOR MUSCLES DURING
VOLUNTARY ISOMETRIC CONTRACTIONS IN ELITE ROCK-CLIM  BERS.

E. Limontd, E. C&® M. Gobbg, A. Veicsteina§ C. Orizid, F. Esposith

!nstitute of Physical Exercise, Health and SpomijJérsity of Milan, Via Colombo 71, 1-20133 Mildtaly;
“Department of Biomedical Sciences and Biotechnefguniversity of Brescia, V.le Europa 11, 1-25123
Brescia, Italy.

3Center of Sport Medicine, Don Gnocchi Foundatioiah Italy.

To determine the differences between rock-climlagrd controls in finger flexor motor units (MUs) feges
and activation strategy, eleven climbers and tantrots volunteered for the study. After maximal watary
contraction (MVC) assessment, 5 levels of isomatdntractions at 20%, 40%, 60%, 80% and 100% MVC
were performed. During contractions, EMG and meoharogram (MMG) were recorded, from which the root
mean square (RMS) and mean frequency (MF) werailleadr]. Climbers showed significantly higher MVC
values. EMG rms was statistically higher in climbénan in controls from 60% to 100% MVC. In climber
MMG rms increased up to 80% MVC, whereas in costiblncreased only up to 60% MVC. MMG MF was
higher in climbers than in controls at all exerdigensities (p<0.05). EMG-MMG combined analysigseaed
significant differences in MU activation strateggtiveen the two groups. The results are compatilitie av
shift of climbers’ muscles toward faster MUs.
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DETERMINATION OF LACTATE THRESHOLD DURING INCREMENT AL WORKLOAD IN
SALIVA.

Valenzano A, Basanisi SE) De Rosas M D’Arienzo G, Di Bari ', Ajazi A', and Cibelli G.
'Dept. Biomedical Sciences, Foggia University, tt&ept. Medical and oAL Sciences, Foggia University,
Italy

Aim: the aim of the present study was to determinestiwary lactate threshold.T) and to compare the
anaerobic thresholdA[) values based on computerized calculations oudfit respiratory gas indices with
those obtained from salivary lactate measuremamntsysically active subjects.

Methods. Fourteen healthy male subjects (age, 19.5 + 8&s) performed a stepwise incremental cycle
ergometer test until exhaustion. The Respiratosegavere measured continuously, and salivary sanngee
drawn every 2 min for subsequent determinatiorlagiaite concentration.

Results: At rest,HR was 89.8 + 6.8 bpm\/O,, 6746 + 184.7 mL x mify the respiratory exchange ratRER),
0.8 £ 0.01 VCQVO,; lactate, 0.2 £ 0.1 mM. Th&T was determined, based BER> 1. Subjects reached the
AT at the workload intensity of 162.1 + 36.0 W. WithheAT, HRwas 151.1 + 11.1 bpn¥O,, 2240.4 + 494.8
mL x min™; lactate, 0.5 + 0.2 mM. At exhaustiéiR was 170.8+14.8 bpmy/O,, 2928.0 + 505.6 mL x mih
RER 1.1 £ 0.01VCG, /VO;; lactate, 1.3 + 0.7 mM. As expected, the curveasgnting measurement data of
salivary lactate run flat at the beginning untifliriduals reached thAT. Significant correlation between gas
exchange indices and salivary lactate was foun/@®, at R5’ (r = 0.56 p < 0.05), forRERat 230 W (r =
0.49, p < 0.05) and forg/VO, at 230 W (r = 0.55, p < 0.05).

Conclusion salivary LT correlated well with ventilatory and gas exchabgsed determination OAT.
Therefore, salivary lactate-basAd determination represents a reliable, non-invaaive simple method able
to correctly predict the onset of anaerobic metaboturing exercise.
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Muscle Disease and Therapies

CACHECTIC MUSCLES EXHIBIT BOTH AN INCREASED SUSCEPT IBILITY TO DAMAGE AND
A REPARATIVE DEFICIT.

E. Berardi, P. Aulino, V. Cardillo, M. Molinaro, 8damo and D. Coletti.
Dept. Histology and Medical Embryology, Sapienzavesity of Rome, and Interuniversity Institute of
Myology

Cachexia is a severe skeletal muscle wasting symegl@ifecting most cancer and other chronic patiéiis
analyzed different muscles in colon carcinoma-C2éring mice and controls. We also compared micesHos
in standard versus wheel-equipped cages. We gigghtiiuscle damage with multiple methods (histolalyic
evaluation of EBD+ fibers, fluorometric quantifigat of EBD uptake, CK serum levels) and found titnegt
tumor burden induced a statistically significantrease of skeletal muscle damage. We noted thagiqaty
exercise increased the degree of fiber damageugthto a different extent in different muscle. Téwent of
fiber damage linearly correlated with fiber necsogshown by immunohistochemistry for macrophage
markers). This phenomenon resulted in a significd@trease in the total fiber number in C26-bearing,
exercised mice. We investigated the regeneratipaaty of cachectic muscles and found that, irtespf
elevated Pax7 and MyoD expression in C26-bearirgemncreased damage is not accompanied by efficien
regeneration (shown by fibers with centrally lodateuclei). No modulation of later markers of muscle
regeneration (such as desmin, myogenin and EmhkrydhiC) occurs in C26 bearing mice. In addition, we
found that the C26 burden altered the percentagateflite cells in S phase suggesting a pertwbati their
activation. In conclusion, we propose that uncouplbetween increased muscle fiber necrosis ancheeggon
can lead to muscle wasting through loss of mufiodes.

MAGIC FACTOR-1, A PARTIAL AGONIST OF MET, INDUCES M USCLE HYPERTROPHY BY
PROTECTING MYOGENIC PROGENITORS FROM APOPTOSIS.

F. ROFIZOFIZI, M. Cassanlé3, M. Quattrocelﬁ, L. Benedetﬁ R. Boratté, V. Gasbarrll, G. Cusella De Angelzls

P. Michieli4, G. Cosst_and M. Sampaolels'zl-

1Translational Cardiomyology, SCIL KULeuven, Befgjl2 Department of Human Anatomy, University of
Pavia; 3 Department of Histology and Medical Embogy, University of Rome Sapienza: 4 Division of
Molecular Oncology, Institute for Cancer Researcld dreatment (IRCC), I-10060 Candiolo; 5 Stem Cell
Research Institute, H.S. Raffaele, Milan

Abstract

Hepatocyte Growth Factor (HGF) is a pleiotropicokyte that mediates a characteristic array of Igickal
activities including cell proliferation, survivalnd morphogenesis. The unique receptor for HGF ig, Me
expressed by a wide range of tissues. Followingcheumjury, HGF-Met stimulation plays a key role in
promoting activation and early division of satelliells. In culture, HGF stimulation promotes fesktion of
muscle precursors thereby inhibiting their diffaration.

Magic-F1 (Met-Activating Genetically Improved Chine Factor-1) is an HGF-derived, engineered protein
that contains two Met-binding domains repeatedamdem. It has a reduced affinity for Met and itiedi
activation of the AKT but not the ERK signaling paiy. Magic-F1 protects myogenic precursors against
apoptosis, increasing their fusion ability and ewiag muscular differentiation. Magic-F1 transgeniece
displayed constitutive muscular hypertrophy, img@vrunning performance and muscle regeneration.
Crossing of Magic-F1 transgenic mice witksarcoglycan knock-out mice or adenovirus-medidtiedjic-F1
gene delivery resulted in amelioration of the dyshic phenotype. Thus Magic-F1 represents a novel
molecular tool to counteract muscle wasting in majauscular diseases such as cachexia or muscular
dystrophy.
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ROLE OF IL-6 IN SKELETAL MUSCLE ATROPHY.

Berardinelli M.G?, Pelosi L, Rizzuto E*, Nicoletti C2, Molinaro M2, Musaro A.
Dipartimento di Istologia ed Embriologia Medica, Wersita di Roma “La Sapienza”, Italy.

IL-6 cytokine is involved in several pathologiesachcterized by a progressive loss of muscle tissueh as
aging, cachexia and musculdystrophy, revealing an important role of this éyte in skeletal muscle
homeostasis.

Recent studies, demostrated that IL-6 local infusiotibialis anterior muscle of healthy rodentsuls in a
decrease of muscle total and myofibrillar fractmotein content, contributing to the developmenstbngly
atrophic phenotypgHaddad F et al., 2005)

Moreover, the NSE/h-IL6(+/+) transgenic mice shawwgth defects associated willigh circulating levels of
IL-6 expressed since birtfDe Benedetti F et al., 1997)

Terminally, IL6 deficiency abrogated satellite sefiroliferation and myonuclear accretion in theegrsting
myofibers by impairing STAT3 activation and expieasof its target gene D{Serrano AL et al; 2008)

In our laboratory, preliminary results showed ttét days old NSE/h-IL6 tibialis anterior and quardps
muscles present a strong atrophic phenotype comhpaid/t muscle.

In addiction, we performed molecular and histomorpbtric analysis on trangenic NSE/h-IL6 mice of, BS
and 6 months old, to clarify the role of this cyitekin muscular atrophy during postnatal growth.

In addition we observed in NSE/h-IL6 transgenic enat 3.5 and 6 months of age a maintenance oftatrop
phenotype characterized by a decrease of tota$ @@stional area, by a reduction of myofibers aize by a
minor total number of fibereompared to Wt muscles. These results demonstnai@@ortant role of IL-6 in
skeletal muscle atrophy and suggest an involverogilhis cytokine in the modulation of postnatal wles
growth.

24



Cell Biology and Myogenesis

PKC THETA EXPRESSION/ACTIVITY IS REQUIRED FOR MUSCL E MAINTENANCE AND
REMODELLING.

P. Smeriglio, L. Madaro, P. Carrarelli, E. Rizzufo,Stanganello, A. Musaro, M. Molinaro and M. Bbéc
Dept. of Histology and Med. Embriology, UniversiffRome “La Sapienza”, Rome, Italy

Skeletal muscle maintenance is allowed by the Iseldretween different intracellular signalling patlys,
regulating muscle cells growth and differentiation.

Protein kinase @ (PKC 60) is a member of the “novel” calcium-independenirse#threonin kinases PKCs
(nPKC subfamily) and it is the PKC isoform predoamtly expressed in skeletal muscle.

We have previously shown that inhibition of P&@&ctivity specifically in muscle (MPKECK/R mice) results
in insulin-resistance associated to obesity, duaéoimpairment of insulin signal transduction (Seet al.J.
Cell. Physiol.2003); moreover, PK@to-operates with calcineurin in the activation lmws muscle genes in
culture (D’Andrea et all. Cell. Physiol2006).

We now observe that ablation of PEK@xpression (PKE& KO mice) or activity (mPKEBK/R mice) leads to a
significant reduction of muscle mass. Indeed, Pke&pression is reduced in various models of musealgting.
Moreover, when PKE& mutants were crossed with a transgenic model afctauthypertrophy (MLC/mIGF-1
mice) limb muscle mass and cross sectional argaustcle fibresvere clearly reduced in mIGF1/PKRGwll
mice, compared with mIGF1 littermates, suggestingt tPK® expression is required for IGF-1-induced
muscle hypertrophy.

We are currently employing differeit vivo (i.e. muscle regeneration, mechanical overload)iarvitro (i.e.
starvation and refed) models to dissect the ®dE€pendent signalling pathways responsible for gmpw
maintenance and adaptation of skeletal muscle.

MESOANGIOBLAST REPROGRAMMING: PLURIPOTENCY VS MULT IPOTENCY IN
MUSCULAR DIFFERENTIATION.

G. Coppielld, V. Gasbarfi M. Bongid, B. Bosi? T. Shimizd, B. Di Stefand, V. Broccol? and M.
Sampaolesi*

Translational Cardiomyology &Stam Cell Instituut K.U.Leuven Gasthuisberg Hodpit@uven Belgium;
3Stem Cell Research Institute HSR, Milan It4iMes Human Anatomy, University of Pavia, Italy.

Mesoangioblasts (Mabs) are a novel class of atleri €ells originally isolated from the mouse embdgosal
aortd, that have been isolated also from adult skefatadcle in mouse, dog and human. Stem cell theraiy w
donor mesoangioblasts has produced dramatic ammtiorin dystrophic mice and dogs. However, thédin
life span and replication capacity, limit the pdiehof genetic modifications and relative poteriocymuscle
differentiation and homing. Recently, Induced Riatent Stem Cells (iPS) have been generated bgdiopic
expression of a combination of transcription fast@@ct3/4, Sox2, c-Myc, and Klf4 or Oct3/4, SoxZandg
and Lin28), in both mouse and human fibrobfastae iPSs reproduce unique features of embrydeio sells.
Our attempt is to reprogram Mabs to overcome tlimitations and obtain a large amount of progendeis
and evaluate their ability in muscular differeritat These cells could offer tremendous promise for
developmental, pharmacological, disease specifidiss, and not last for regenerative medicine. Aayw
major challenges must be faced before medical egifns can be considered. Besides the specific
competences still we need to refine the knowledgecerning stem cell biology. Improving migration,
differentiation and immune modulation ability cagally make the difference to achieve efficaciousnies
adult stem cell therapies.

1 Cossu & Sampaolesi Trends Mol Med. 2007 13(12):6

2 Yamanaka S. Philos Trans R Soc Lond B Biol 868 363(1500): 2079-87
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From the electrical impulse to the SR C¥ release

PHYSIOLOGICAL ROLE OF NG2 IN SKELETAL MUSCLES: INVIVOAND IN VITRO STUDIES.

R. Tiozzo Fasiolo, M. Canato, B. Blauw, M. Scorzé&loReggiani.
Dept of Human Anatomy and Physiology

The NG2 chondroitin sulfate proteoglycan is a meanbrassociated molecule of approximately 500 kDh wi
a core glycoprotein of 300 kDa. It is expresseharily by glial, muscleand cartilage progenitor cells. It is
assumed to play the role of connecting the inteaimdt exterior environments of the cells. On thedmsNG2
may interact with cytoplasmic or cytoskeletal pnosewhile, on the outside, it may interact with the
extracellular matrix. In particular, there is ewide that NG2 binds to type VI collagen via a progeiotein
interaction. The interaction of NG2 with extrac@dluand intracellular ligands also regulates simgakvents
that are important for both cell proliferation acall migration.

In this study, functional parameters of skeletakol@ contraction were determined in NG2 null miteivo
andin vitro.

Force development was measuradvivo (grip test) andn vitro (intact isolated muscles) and resistance to
fatigue was examineth vivo (treadmill) andin vitro (intact isolated muscles). In addition the exaitat
contraction coupling, was studied by recording'@ansient in single fibres of FDB.

The results obtained showed that in NG2 null mieeability to develop force was preserved whilestasce

to fatigue was clearly reduced.
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Muscle Mechanics

THE EFFECT OF PHOSPHATE ON THE MECHANICS AND ENERGE TICS OF THE ISOMETRIC
CONTRACTION OF SKELETAL MUSCLE.

M. Caremanli V. Lombardt? M. Linari‘
PhysioLab, DBE3CRS-SOFT, INFM-CNR, University “La Sapienza”, Rottedy and*CNISM, University of
Florence, ltaly.

We study the relation between chemical and mechhgteps of the myosin-actin ATPase cycle in mubgle
applying fast, sarcomere-level mechanics to skirfil@ds of rabbit psoas muscle. We have demonstitiizt

the increase in [Pi] decreases the isometric fancéhe half-sarcomere by decreasing the numbercoh a
attached myosin motors, without change in theayeforce exerted by each motor (Caremani eBalphys.

J. in press).

A ‘conventional’ five-step scheme of the myosiniadATPase reaction (Dantzig et al., Physiol.451:247-
278, 1992), that implies myosin detachment fromnagpon release of hydrolysis products and bindih@
new ATP, is able to fit the results, but is conictetl by the finding that the isometric ATPase iatdecreased
by Pi (Potma et alBiophys. J69:2580-2589, 1995; Potma and StienkrRhysiol.496:1-12, 1996) much less
than in proportion to the reduction of the numbéraotin attached motors. This feature of the chemo-
mechanical coupling can be fitted with a reactichesne that provides that the myosin motor under the
isometric load can detach at an early stage oAffease cycle, with Pi still bound to its catalysite, and then
release the hydrolysis products and bind anothelP. Al this way the model predicts that in fast etal
muscle the ATPase rate per myosin motor and theiettergetic cost of the isometric contraction iases
with [Pi]. Supported by NIH (RO1 AR049033), MiURITB-CNR

EFFECTS OF CONSTANT LOAD ON THE WORKING STROKE OF S KELETAL MYOSIN.
M. Maffei, M. Capitanio, M. Canepari, D. BenevieS. Pavone, and R. Bottinelli.

Myosin Il drives muscle contraction through intéiaegs with an actin filament. In each cycle an AmBlecule

is split and a filament displacement (or workingpké,WS) is generated. The WS produced by a simgltesin
head has been previously measured in isolated myasiecules, but the effects of the high loadsgctin the
myosin molecule during muscle contraction could bet investigated. In fact, current single molecule
techniques apply force with a delay of few milliseds after actin-myosin binding, when the WS ofletied:
muscle myosin has already been completed. We desel@a new single molecule technique in which a
constant force is continuously applied to the a@itament, so the delay between myosin binding &orde
application is abolished. This method resolvesdineelopment of the myosin WS under different loaith a
high time resolution and detecting events as s®f&00us due to a very high signal-to-noise ratio. We fbun
that under loads in the range 1 to 10pN myosinfolow two distinct pathways in its interaction Wwitctin: a
population of very fast events (1Q& — 1 ms) in which myosin detaches from actin eforoducing any
movement (duration does not depend on ATP cond@ntjaand a second population of events where imyos
steps and remains bound to actin for a time loagidower ATP concentration. The amplitude of theosig
WS is smaller at increasing loads and vanishebkeatsometric force[(BpN). The reduction in the mean WS
amplitude is due to an increase in the populatibevents that do not produce movement, rather thaa
reduction in the amplitude of the events that poedmovement. Otherwise the rise time of the WS ineso
longer as the force increasd®00 ps at 1.5pN,[600 ps at 4pN). Above the isometric force, only the fast
events that do not step remain.
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IN VITRO STUDY OF MECHANICAL AND KINETIC PROPERTIES OF MYOS IN Il FROM FROG
SKELETAL MUSCLE.

R. Elangovah M. Capitanid, V. Lombardt?
'PhysioLab, DBE, Univ.di FirenzéEuropean Laboratory for Non-linear Spectroscopyehize;*CRS-SOFT,
INFM-CNR, “La Sapienza”, Roma

We provide for the first time the protocol for efint extraction and conservation (one week) ofosiy Il
from frog skeletal muscle, a methodological achieset that makes it possible to apply single molkecul
techniques to frog myosin Il. With the vitro motility assay, we estimate the sliding velocityagtin on frog
myosin Il and its modulation by temperature andstalbe concentration. Thie vitro parameters are integrated
with thein situ mechanical and kinetic parameters of frog musgtesim working as an ensemble in the half-
sarcomere. By comparing the sliding velocity of #etin filament on a bed of frog myosingg[ with the
shortening velocity determined in intact frog mesfibres under different loads and their dependemte
temperature, we identify the mechanical conditidre explains the differences betwdarnvitro andin situ
measurements. With the integrated approach wedefine fundamental kinetic steps of the acto-myosin
ATPase cyclan situand their relation with mechanical steps. In patéic we clarify the relation between the
rate of ADP release and the rate of detachment yism from actin and their temperature dependence.
Supported by MiUR, NIH (USA).

THE INTENSITY OF THE 2.73NM REFLECTION USED TO DETE RMINE THE NUMBER OF
ATTACHED MOTORS IN THE ISOMETRICALLY CONTRACTING M USCLE.

Reconditi M* and Irving T.C?
!Lab. di Fisiologia-DBE and CNISM, Univ. of Florendaly
BioCAT, Dept. BCPS, IIT, Chicago, U.S.A.

The number of myosin motors generating the isomdirce is a fundamental constraint for the
definition of the kinetics and mechanics of musobatraction. Mechanical measurements on single l@usc
fibres indicate that 30% of the available myosinton® are attached in the isometrically contractimgscle
(Piazzesi etil. 2007,Cell 131:784). This number relies on the estimate efciimpliance of the myofilaments.

We have used a structural approach to obtain apemtient estimate of the number of attached motors.
Whole sartorious muscles from the frB@na pipienswere mounted at rest length in a chamber contginin
Ringer's solution at 10°C at the BioCAT beamlined¢anced Photon Source, Argonne, IL-U.S.A.). The
muscles were activated through electrical stimaotatind the force was recorded with a muscle leystem
type 300B (Aurora Scientific). X-ray patterns wemlected out to 0.5 nihin the reciprocal space, using 1s
total exposures under both resting and isometyicaihtracting conditions.

The meridional reflection originating from the 2.8 repeat of the actin monomers along the thin
filament is expected to increase in intensity whgrosin motors attach to actin in order to genefartee. We
observed that during the isometric contraction ititensity of the reflection increases by a factdt+P.2
relative to rest. This intensity change is repradudy a structural model based on crystallograpiic-
coordinates for the acto-myosin complex (Holmeal e2003,Nature425:423) if the fraction of myosin motors
attached to the actin filament during the isometmtraction is 0.4, a value somewhat higher théatw
indicated by mechanical measurements.

Supported by CNISM (Italy) and NIH (U.S.A.)
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Skeletal Muscle Adaptations and exercise

UNILATERAL HINDLIMB IMMOBILIZATION: A SIMPLE MODEL OF PROTEASOME-
DEPENDENT ATROPHY IN MICE.

L. Madaro, P. Smeriglio, M. Molinaro and M. Bouché.

Dept. of Histology and Medical Embryology, CE-BEMNH Interuniversity Institute of Myology, Univeysaf
Rome Sapienza, 00161 Rome, Italy.

We describe a new simple protocol of immobilizattorinduce muscle atrophy in lower hindlimb musdles
mice. Hindlimbs of C57BL6 mice were unilaterallyrimobilized for 7 days. Morphological analysis reeshl
that immobilization resulted in a significant retlan in muscle fiber size in all the muscles anatyzsoleus,
anterior tibialis and EDL. By contrary, no signditt changes in muscle fiber type content was dsdects
measured by NADH-TR staining. At the molecular lettee expression of the muscle-specific ubiquitiases
MAFbx/Atrogin-1 and MuRF1 genes was induced upomaonilization in all the muscles examined. Atrogines
up-regulation was paralleled by down regulationP&C-Jn expression. PGCelis a well-know negative
modulator of Atrogenes, as being protective to @tyoprocesses. In addition, immobilization indudbd
expression of the autophagy marker Bnip3. The elsecharacteristics makes it a reliable model fascre
atrophy; its availability in mice may be instrumanfior future studies on therapeutical intervengiof muscle
atrophy in transgenic and mutant mice strains. VWecarrently applying this model to the PK&nock out
mice, as compared to WT mice, to investigate thesiate role of this kinase in the intracellularrsding
regulating skeletal muscle response to varioughltyratimuli: immobilization, denervation and fasfin

TEMPERATURE EFFECTS ON CONTRACTILE PARAMETERS OF FE LINE MUSCLE FIBRES.

P. Cancellara, L. Toniolo, C. Reggiani, L. Maccapm, M. Patruno, F. Mascarello.
Dept of Anatomy and Physiology, University of Padov
Dept of Veterinary Experimental Scinces, UniversitfPadova

Contractile properties of mammalian skeletal muditiees are mainly determined by myosin isoformsl an
among myosin subunits by the the isoforms of MylAydsin Heavy Chain). Several MyHC (Myosin Heavy
Chain) isoforms are expressed in skeletal musbiedi a) fast or type 2 isoforms (2A, 2X, 2B); lydiac
isoforms (beta/slow MyHC and alpha MyHC; ¢) spéized isoforms expressed in restricted muscle ggou
such as Extraocular and Masticatory or M MyHC geasticatory or M-MyHC is a isoform only expressed
in muscles derived from the first branchial archthe first place, jaw closer muscles, with a cieter-species
variability. Only sparse information is available the contractile properties of M fibres, i.e. masfibres
expressing M-MyHC.

In this study we compared the contractile propertiethe fibres expressing common skeletal muscle myos
isoforms, slow and fast (2A, 2X) and the speciaifibres expressing M-MyHC in a species of donesti
carnivore: the cat. This species is of great irstefi@r biology as well as for veterinary mediciiiée cat fibres,
mainly glycolytic and fatigable, reflect its tipidacomotion and behaviour.

In this study, in each muscle fibre isometricsien (Po), unloaded shortening velocity (Vo) antk raf
tension development (Ktr) were determined duringimal calcium activation. To evaluate temperatufecs,
Po and Kitr were determined at two different tempees (12°C and 24°C). Fibres were then classiiedhe
basis of the MyHC isoforms expressed, separatgelielectrophoresis.

The results obtained showed that Vo and Kitr irsgdaregularly from slow to 2A to 2X fibres and tihat
fibres had Vo and Kir values similar to 2A fibrés.fibres showed Po values significantly greatemttany
other fibre type. Temperature-sensitivity was samiln all fibre types. Densitometric analysis skdw
significative differences in myosin content betwéfibres and other fibre types .
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THE SMALL HSP oBCRYSTALLIN PLAYS A KEY ROLE IN THE RESISTANCE TO O XIDATIVE
STRESS DETERMINED BY VEGF IN SKELETAL MYOBLASTS.

|. Dimaurd, N. Mercatellf, S.A.Ciafr@ M.G. Farac® D. Caporoséi
®Department of Human Movement and Sport SciencespeRUniversity of Movement Sciences, and
®Department of Experimental Medicine, “Tor Vergatdhiversity, Rome, Italy.

Recent studies suggest that Vascular Endothelalv@rFactor (VEGF) and its receptors could havegmtive
potential, as for example in preventing neurondldeath from ischemia and promoting neurogenesigtio
and in vivo. Indeed, it is well known that in diféat cellular types, as vascular smooth cells, tkavaytes, rat
heart endothelial cells, VEGF expression is triggeupon the influence to different injuring factoesg.,
hypoxia, UV light, reactive oxygen species (ROSjnachanical injury.

Regarding this hypothesis, we have already sednntlzagenic cell line, stably transfected with hVEIGBS
cDNA (C2C12%°h), has an enhanced cell survival and resistancptptosis after exposure to cytotoxic
concentrations of D, (100-700uM). Moreover, we identifiedB-Crystallin @BCry), a member of the small
Hsp family, as possible mediator of the anti-aptipteffect exerted by VEGF.

In this work, we additionally investigated aboue tfole ofaBCry in the resistance to apoptosis induced by
H,0, in the myogenic C2C12 cells exposed to VEGF, &edntolecular pathways involved in this process. To
this aim, we first analysed the cellular and molacuesponse towards.8,-induced apoptosis in C2C12
myoblasts exposed to different concentrations aigexous VEGF (0-10ng/ml), and then we verifiedhi t
specific silencing ofaBCry by RNA interference (RNAIi) could modify the @gtotic response of the
C2C12F¢F cell line.

The supplementation of culture medium with VEGFLQLhg/ml) determined a decrease of susceptibitity t
apoptosis induced in C2C12 myoblasts by cytotoriocentration of KO, (up to 50% reduction in respect to
control, p<0.01). This reduction was paralleledanyincrease in the expression of #8Cry protein, but not of
the anti-apoptotic proteins Bcl-2 and BclsXvhich levels were not significantly modified. &ddition, after
specific aBCry silencing in the C2C12°F cell line, the anti-apoptotic effect of VEGF dipaared, with a
rescue of apoptosis susceptibility back to coreetls.

Together, our data provide that VEGF, beside igiagenic properties, is also involved in protectingscle
cells against apoptotic stimuli caused by freeaaldi Moreover, we demonstrate thBCry plays a key role in
the molecular mechanism underlying the anti-apaptdfect of VEGF in myoblasts.
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METABOLIC AND PRO-APOPTOTIC EFFECTS OF SALMETEROL T REATMENT ON C2C12
AND L6C5 SKELETAL MUSCLE CELLS.

G. Duranti, P. La Rosa, |. Dimauro, P. Parisi, &a&ini, D. Caporossi.
Integrated Laboratory of Biology and BiochemistfyMovement, Department of Human Movement and Sport
Science, University of Rome “Foro Italico”, Italy

Salmeterol is a long-actingr2 adrenergic receptor agonist, producing smoativagi muscle relaxation and
bronchodilation (1), that is usually prescribed tloe treatment of asthma and chronic obstructidenpnary
disease.

B-adrenergic receptor agonists were demonstratedndoce muscle hypertrophy with still unknown
mechanisms (2), suggesting a possible substanice&edy the athletes. To prevent the doping effd#&DA
decided to forbid the free use of Salmeterol inrspotivity, still allowing its and others analogo®lecules
utilization under medical exemption. Salmeteroberin improving muscle mass and performance aritie
asthma-related death is still an open question (3).

The aim of this work was to investigate the possibktabolic and citotoxic effect of Salmeterol &3C5 and
C2C12 myoblasts.

Proliferant L6C5 and C2C12 cells were exposed tiemint Salmeterol concentrations (0,1 1) for 6 - 72
hours, and analysed for cell growth and survivataholic enzymatic activities and apoptosis pathway

2,5uM, Salmetorol induces an high statistical incregse: 0,01) of MTS signal which is already detectabl
after 6hrs of exposure, maintained up to 24hrs,thed dramatically reduced after 48hrs.

At maximal MTS effect, Salmeterol induces an insee®f glyceraldehydephosphate dehydrogenase,ecitrat
synthase, 3-OH acylCoA dehydrogenase activities, @rdecrease of lactate dehydrogenase activityy wit
significatively higher response in L6C5 myoblagis 0,01). Interestingly, the anabolic effect of rBalerol,
not paralleled by increase of cell growth (MI), waaither related to increase in cell resistancegesithe
expression of the Bcl-xI anti-apoptotic proteinuiésd unaffected.

Nuclear fragmentation, TUNEL assay and the Trypasiusion test, showed the statistical increase(jd)

of apoptosis in both L6C5 and C2C12 myoblasts s&gofor 48 and 72hrs at the highest Salmeterol
concentration.

This pro-apoptotic effect was confirmed trough pinesence of cleaved PARP and the lack of its nétitra on
C2C12 differentiated myotubes.

In conclusion these results indicated a possibkitipe effect at low Salmeterol exposure towardséasing
oxidative metabolic pathways and showing a cledotoxic and pro-apoptotic effect at high Salmeterol
exposure on both proliferating and differentiatkelstal muscle cells.

1. Timothy B Op’t Holt EDD RRT AE-C FAARC. Inhaldgeta Agonists.Respiratory Care 2007; 52:7

2. Diane M Spurlock, Tara G McDaneld, Lauren M Mgte. Changes in skeletal muscle gene expression
following clenbuterol administration. BMC Genomi2806; 7: 320

3. Martinez FD. Safety of long-acting beta-agonatsurgent need to clear the air. N Engl J Med 2383:
2637-9
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PROTEOME ANALYSIS OF PROTEIN EXPRESSION IN SKELETAL MUSCLES OF HINDLIMB
UNLOADED MICE.

M.A. Pellegrind?® L. Broccd, J.F. DesapHtyD. Conte CamerirfoR.Bottinelli?.

'Department of Experimental Medicine, Human Physgjglonit, University of Pavia, 27100 Pavia, Italy;
“Department of Pharmaco-Biology, Pharmacology Uditjversity of Bari, 70125 Bari, Italy.
3Interuniversitary Institute of Myology (IIM)

We used the model of 14 days Hindlimb Unloading JHtmice to study the mechanisms underlying disuse
induced skeletal muscle atrophy by proteomic amalys

We analyzed soleus and gastrocnemius as an exaplslow and a fast hindlimb muscle respectively.
soleus, a marked slow to fast shift of MHCs isoferamd a significant decrease of CSA of both slod fast
fibres was found following HU. The proteome mapsoleus of control and HU mice was defined and a
differential proteome analysis was performed. Mtran 800 protein spots on each gel were detected by
fluorescent staining. Only a little percentage efegted spots were differentially expressed in Hidenin
comparison with control animals. Most of the diffetially expressed spots were implicated in oxigastress
(Hsp, SOD1, PRDX6, CAH IIl). Data showed an up-fagan of SOD1 and a down-regulation of other
defence systems: Hsp, PRDX6, CAH llI, suggesting phesence of oxidative stress in hindlimb suspgnde
mice and a damage of defence system against osedsttiess.

Gastrocnemius muscle showed a lower degree of Hluced atrophy and few changes in protein pattern.
SOD1, PRDX6, CAH Il were up-regulated , whereaschanges were found in HSPs. Since data target the
oxidative stress as one of the main mechanismsrlimidg disuse induced atrophy, the HU14 mice were
treated with an antioxidant (30 mg/kg/day Trolax)cbunteract the effects of oxidative damage affdrdntial
proteome maps of soleus and gastrocnemius muselesabtained.

FUNCTIONAL AND PROTEOMIC ANALYSIS OF HUMAN SKELETAL MUSCLE FOLLOWING
NEUROMUSCULAR ELECTRICAL STIMULATION.

L. Brocca®, J. Gondin*, E. Bellinzona®, F. Caligrb. Maccatrozzg G. D’Antona®, M.A. Pellegrino®, and R.
Bottinelli°.

°Dip di Medicina Sperimentale e Istituto Interunmisiario di miologia, Universita di Pavia, Via Fahini 6
2710 Pavia, ltaly;’Dip di Scienze Veterinarie, Universita di Padg¥zentre de Resonance Magnetique
Biologique et Medicale, UMR CNRS, Marseille FRANCE;

Transcutaneous neuromuscular electrical stimula(MMES) exerts significant effects on skeletal mesc
phenotype and function through increase in mus@ssmforce and exercise capacity. NMES has beahasse
a tool for muscle strength training in athletes,aidition to a conventional conditioning routingydain
rehabilitation programs. NMES reduces the riskratiinatic lesions and falls in subjects with higlgrée of
sarcopenia and standardizes training. The impabtMES on muscle mass and function has been dedciibe
detail, but no information are available on the esolar mechanisms underlying such adaptationshimn t
study, ten, young (18-35 years), healthy, male estibjwere subjected to 24, 18-min sessions of is@ne
(bilateral) NMES of the quadriceps muscle over agakeof 8 weeks with 3 sessions per week. Needlgssies
were taken from the vastus lateralis muscles pmé- @ost-training. Maximum voluntary contraction (K@Y
and neural activation were found to be significamigher post-training (+20% and +9% respectiveiyHC
isoform distribution showed a significant shift MFH&X — MHC-2A — MHC-1. Real-time PCR analysis of
changes in MHC expression showed the same pattenardiac, embrional and perinatal MyHC isoforms,
considered as transitional isoforms, were expressdg at the levels of mRNA. Fluorescently stained
proteomic maps showings00 spots were obtained pre- and post-trainingdiffierentially expressed proteins
were identified and subdivided in different catéger
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