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e based upon an enzymatic process implying several proteolytic systems (Sentandreu ef al., 2002).
sation 15 have been and are still extensively investigated by meat scientists. Besides the implication of

; calp:«lm;]e imeat tenderising process, some recent investigations provide contradictory findings about a

-0 of muscle specific calpain 3 (Parr et al., 1999; Ilian et al., 2000; Geesink et al.,, 2005).

ﬁ,’,“lm]:ll ain 1 and calcium are colocalised at N1- and N2-line levels (Raynaud ef al., 2005; Vignon et al.,
i l;. ;aspbeen also localised at the N1 and N2 levels of the sarcomere (unpublished data). Hence, the
sin is: what relationship between these different partners, i.c. calcium, calpains and titin may exist? The
h re.sent study was to provide partial answers to that question by investigating the identification of the
& e at the N1 line region of titin and the consequences of calcium binding on titin itself and

LAl
i

ing sit
| interactions.

‘and Methods .
it ﬁ::gmerﬁ preparatton.: . . y ) : )
{ titin fragment spanning 79 to Il domains of titin and located in the Nl-line region of the protein was
i Escherichia coli using the pET vectors.
g tion of the recombinant Z9-11 titin fragment: )
titration of the recombinant fragment was cartried out as described previously by Johnson and Tikhunova
| nereasing concentrations of calcium were added, from a 2M stock solution to the recombinant fragment and
s if the intrinsic tryptophan fluorescence recorded using a Perking Elmer LS50 spectrofluorometer (Aexc 305 nm
8nm): The fluorescence data were fit to the one-site model of the non-linear Hill equation: y= ymax
*(Kd-pCa))
zution of the titin fragment in the presence of calcium:
y mﬁght treatment of the Z9-11 recombinant fragment with Chelex-100 resin, the mixture was run on a Superose
10/30 column. The monomeric form eluted at a Mr of about 53000 Da was collected and used for the calcium-
polymerization study. The fragment was incubated at room temperature without calcium (control) or with 0.1
M calcium for 30 min. An aliquot of each mixture was then loaded on a Superose 12 10/30 column. Proteins
ted 4t a flow rate of 0.3 ml/min and fractions of 0.3 ml were collected.
alpain 1 interaction
assays were carried out with both bovine or porcine calpain 1 and Z9-11 titin fragment by using solid phase
hether in presence 4mM calcium or 4mM EGTA.

and Discussion
dh titration of the recombinant Z9-11 titin fragment:

j{)d7ﬂ}u—4.ﬂ
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Figure 1: Calcium titration of Quin-2 (open squares) and of the Z9-I1 titin fragment (open circles).
iy imd!?igurc I, increasing concentrations of calcium causes a sharp increase in the Trp fluorescence and half-
- HdIng was found to occur at pCa 10,31+0.03 giving a Kd value of 4,92x10"" M.
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The fiee calcium concentration was calibrated by titrating Quin-2 in similar conditions (Aexc 330 niy,

The Kd value of 6 1nM obtained for Quin-2 was identical to the value of 60nM reported by the supplier g M 4gs.
the free calcium concentrations are accurate up to the nM range. “ggeslini
Calcinm induced polymerization of the Z9-11 titin fragment

Caleium induced the spontaneous polymerization of the recombinant fragment at the expense of ¢
disappears almosl totally at a higher calcium concentration. These findings suggest a calcium-dey
titin strands to form the end-(ilaments package at least in the N1-line region.
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; T - ] Figure 3: ELISA binding assays carried out with
Figure 2: Elution profile of the recombinant  pocine calpain land 7Z9-11 titin fragment whether

fragment from a Superose 12 HR colunm after presence of 4mM calcium or 4mM EGTA
incubation for 30 min at room temperature,

without calcium (inset and thick line) or with
either 0.1 pM free calcium (open circles) or 1 (M
free calcium (close circles). Fractions of 0.3 ml
were collected.

Calcium increases the amount of titin fragment bound to coated calpain however with a comparable affinity)
presence (Kd=2,851M) or absence(Kd=7,38uM) of calcium. Theses conslants affinities are weaker than those gbs
with a 150kDa titin fragment corresponding to Z8-15 domains (Raynand et al., 2005), Thus, calpain 1 probably interae
strongly in a calcium-dependent manner with a region including 12-15 domains. i

Conclusions

This study provides possible answers to the physiological significance of tightly bound calcium in skeletal musiss
fibres. A calcium-dependent aggregation of titin molecules would allow a better cootdination of the stretchin
shortening of each titin strand and would ensure a better force transmission between adjacent sarcomeres as wel
calcium induced-aggregation could have beneficial effect upon titin-calpain interactions increasing the amou
calpain bound to titin.
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