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microscopy, whereas restoration of CRUs architecture - i.e. shape and width of
junctional SR (jSR) containing CS1 - was assessed by electron microscopy.
Exogenous CS1 was correctly targeted to CRUs and positioned at the jSR, in
close proximity of Ca®" release sites. Size of the SR lumen was increased.
At proteomic level CS2, Sarcalumenin, Triadin and Junctin did not change
upon CS1 expression. Ca®" transients induced by electrical stimulation were
recorded in mock-transfected , and CS1-transfected fibres: successfully, aver-
age peak height and baseline showed significant increase upon CS1 expression
resembling wt fibres. The present results provide strong evidences that expres-
sion of CS1 directly controls size of jSR terminal cisternae, influences resting
cytosolic Ca®>" and modulates the amplitude of Ca®" transient in response to
electrical stimulation in fast-twitch muscles.

Paolini, C et al. 2007 J Physiol, 583: 767.
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In our recent work (Shen et al., JBC, 282(52), 2007), we examined the role of
triadin in skeletal muscle EC coupling in a pan-triadin null mouse. No contrac-
tile dysfunction was evident during single twitches in vitro, however a reduction
in Ca®" transient magnitude was observed. Analysis of single myofibers re-
vealed a decrease in SR Ca®' content and an increase in sarcoplasmic
[Ca®*], suggesting that triadin is not critical to EC coupling, yet might play
a modulatory role at the RyR. In this investigation, we test our hypothesis
that an increase in functional demands will unmask an EC coupling phenotype
in muscle null for triadin (Tdn). We used tetanic stimulation to examine the
contractile characteristics of EDL muscles in vitro and TA muscles in situ,
as well as global calcium transients. The tetanic force vs. stimulation frequency
(FF) relationship (250msec train; 0.5ms pulse @ 1-300Hz) between WT and
Tdn EDLs was evaluated in vitro. Tdn EDLs were unable sustain the initial
peak achieved during each 250msec train. The magnitude of the tetanic fade
was progressive with increasing stimulation frequency. At peak tetanic stimu-
lation (300 Hz) this tetanic fade resulted in a ~23% decrease in the tension-time
integral; a finding that was replicated with nerve evoked tetanic stimulation of
the tibialis anterior muscle in-sifu. Similarly, our assay of myoplasmic [Ca*"]
in FDB myofibers (MagFluo4AM) demonstrated that the plateau of the tetanic
[Ca®"] was not sustained in triadin null FDBs, even though the peak [Ca*"] am-
plitude during a 250msec tetanic train (80Hz; field stim.) was not different be-
tween genotypes. We believe that the contractility deficits in the Tdn muscles
are due to a decrease in SR Ca®" release. Funded by grants from NIH-NIAMS
to CW.W, RM.L, P.D.A, and C.P.
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Muscle contraction is achieved when an efficient excitation signal at the plasma
membrane triggers intracellular calcium release. This process called ““excita-
tion-contraction (E-C) coupling” relies on a multimolecular protein complex,
spanning the plasma membrane and the sarcoplasmic reticulum (SR), contain-
ing the calcium channel of the SR, the ryanodine receptor (RyR). Triadin is
a member of this complex, present in the SR membrane and interacting with
RyR in skeletal muscle. We have shown that overexpression of triadin in cul-
tured myotubes abolishes E-C coupling, although RyR is still functional. More-
over in knock-out mice, deletion of the triadin gene leads to disorganisation of
SR membranes in skeletal muscles. In the present work, we have expressed tri-
adin in COS-7 cells to dissect its intrinsic properties on membrane organisation.
We show that triadin expression leads to important modification of the endo-
plasmic reticulum (ER) morphology, already observed with the expression of
proteins regulating ER morphology, and known as ‘“‘rope-like structures”.
These modifications of ER morphology are correlated to alteration of the mi-
crotubule network. Indeed, in cells expressing triadin, microtubules are bun-
dled, often running parallel to the plasma membrane, and more stable than in
untransfected cells. Surprisingly, suppression of the cytosolic N-terminal part
of triadin did not reverse this phenotype. Using splice versions of the triadin
protein and C-terminal deletion mutants, we show that ER/microtubules mod-
ifications depend on an intra-lumenal sequence. Altogether, our work lead to
the hypothesis that modifications of ER morphology and microtubule dynamics
observed in cells expressing triadin are mediated by an intermediate protein

currently under investigation. Expression of triadin in COS-7 cells can modify
endoplasmic reticulum morphology. It thus suggests that in skeletal muscle,
triadin could play a role in the structure of sarcoplasmic reticulum to allow
efficient E-C coupling.
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The sarcoplasmic reticulum (SR) of skeletal muscle cells is a continuous net-
work of membranes in which some specific domains (i.e. the longitudinal SR
and the junctional SR) can be clearly distinguished. Although each of these
domains is characterized by a specific protein composition the mechanisms
leading to protein targeting to these domains are still unknown. In particular,
specific targeting mechanisms to the junctional SR are likely to be present in
triadic proteins, yet no specific localization signal has been defined. In order
to investigate this point we expressed wild type and deletion mutant GFP-
tagged triadic proteins in rat primary myotubes and followed their localization
during in vitro development. In parallel the dynamic properties of these pro-
teins were investigated by FRAP technique. Analysis of triadin, junctin, Rya-
nodine Receptor type 1 and junctophilin-1 allowed us to identify specific
sequences that might be responsible for targeting of these proteins to the junc-
tional SR. Furthermore, FRAP analysis showed that deletion of some, but not
all, of these sequences resulted in a significant increase in the mobility of triadic
proteins. This would suggest that some of these regions, in addition to mediate
protein targeting to the junctional SR, could also contribute to the establishment
of protein-protein interactions within the multi-molecular complex associated
with the calcium release channel. Experiments are being performed to further
dissect these interactions.
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The endoplasmic/sarcoplasmic reticulum (ER/SR) plays a crucial role in cyto-
plasmic signaling in a variety of cells. It is particularly relevant for skeletal
muscle fibers, where this organelle constitutes the main Ca®" store for essential
functions, such as contraction. In this work, we expressed the cameleon biosen-
sor DIER by in vivo electroporation in the mouse flexor digitorum brevis
(FDB) muscle to directly assess intra-SR Ca®" depletion in response to electri-
cal and pharmacological stimulation. The main conclusions are: (1) D1ER is
expressed in the SR of FDB fibers according to both di-8-ANEPPs staining
and reductions in FRET; (2) the amplitude of intra-SR Ca”" release evoked
by either 4-CmC or electrical stimulation is directly proportional to resting
SR Ca®", which indicates that intra-Ca®" modulates RyR1-meditated SR
Ca*" release in the intact muscle fiber; (3) intra-SR Ca®" release, as measured
with DIER, is voltage-dependent and follows a Boltzmann function; (4)
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A) The triad striation pattern is evident in FDB fibers
expressing D1ER; B) Calcium release evoked by 30s
exposure to the RyR agonist 4CmC; C) Typical D1ER
response to electrical stimulation to 20mV for 200 ms;
D) Voltage-dependence of intra-SR calcium release
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