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Small heat shock proteins (sHSP), HSP25 aBecrystallin are thought to protecek components in
skeletal muscle such as the myofibrils. Both SHSP canusesiely phosphorylated and this may be important
in regulating the mechanisms that can cause conformational changes to the structure of the protein and as
consequence modify its function. The present stuxdynéned the leel of phosphorylation at Serine 59 oiB-
crystallin (pSer53B-crystallin) and Serine 82 HSP25 (pSer82-HSP25) in control and heat-treated muscles.
Additionally, this study also iwestigated whether the phosphorylation influences théusibility of aB-
crystallin and HSP25 respegady, in particular whether or not the sHSPs are phosphorylated whebititeto
sites within the muscle fibre.

Male Long-Evans hooded rats (6-8 months old) were sacrificed using a letirdbse of isoflurane (4%
volume: volume) with appral of the La Trobe Uniersity Animal Ethics Committee, and tlseleus muscle
was excised. Muscles were either used as a control muscle (unheated) or heated at 40°C for 30 min under
parafin oil. The efect of the heat stress wawéstigated in unfractionated muscle homogenates as well as in
individual fibre segments, both of which were analysed using a quaetitAlistern blotting techniqueTo
determine the le=l of phosphorylation of HSP25 Ser82 aaB-crystallin Ser59, very small aliquots of whole
muscle homogenate were run on zegigel, together with a range of amounts of a pesifor phosphorylated
HSP25 Ser82. Heatingsaleus muscle to 40°C resulted imB fold increase in the Vel of phosphorylation at the
Ser82 site of HSP25 aridl2 fold increase in the Vel of phosphorylation at the Ser59 site aB-crystallin
(n=4). The &tent of phosphorylation of HSP25 at Ser82 was further quantified using a calibratien curv
generated by plotting the density of the phosphorylated HSP25 8e@ the density of HSP25 for each
loaded sample. The slope of each eumas calculated and compared against the slope of thevpofiti
HSP25 Ser82, which as assumed to be 100% phosphorylated and run on the same gel. From this, the mean
percentage of phosphorylation at Ser82 on HSP25 was found[#® %ein the rested (control) muscle and to
increase to[B5% after the heating (n=4). In summatile abee results demonstrate that th&tent of
phosphorylation of both sHSPs was increased vsblens muscles were gen the 40°C heat treatment.

In order to iwestigate whether phosphorylation influences sHSRusithility, individual fibre sgments
were isolated from control and heat-treated muscles and mechanically skinned, wherebyad¢bensemibrane
is remwed, allowing proteins to diffuse out of the fibre and into the bathing solution. Each skinned fibre
segment and corresponding bathing solution were run in adjacent lanessberi\blots, allowing assessment of
the diffusibility of phosphorylated and totaB-crystallin, and phosphorylated and total HSPRbunstressed
muscle fibres, 22 13% (meanz S.D.) of the total HSP25 and 2613% of pSer82-HSP25 remained within the
fibre after a 10 min bathing time (n=20). Similarly in those same fibrasBarystallin, 17+ 12% of the total
and 30+ 10% of the phosphorylated pSer59 form remained within the fleokowing 40°C heat treatment, 85
*+ 12% and 9t 8% of the phosphorylated and total HSP25 remained within the fibre after the heat treatment
(n=12). Likewise in those same fibres, &78% and 85t 10% of the phosphorylated and toteB-crystallin
remained within the fibre after the heat treatment. Lineaessions showed no significant relationship between
the amounts of phosphorylated sHSP and total sHSP remaining in the fibre, in either the 40°C heat treated o
unstressed conditions. These results indicate that phosphorylation at the Ser5% BHerysftallin, or at the
Ser82 site of HSP25, do not noticeably influence the diffusibility of these sHSPs.
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