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Sarco(endo)plasmic reticulum €aATPase (SERCA) proteins are ATP-dependent*@amps located
within the membrane of sarcoplasmic reticulum (SR), and together with phospholamban (PLBN) and sarcolipin
(SLN), are associated with maintenance of intramusculéf [@ameostasis. Skeletal muscle is heterogeneous,
comprised of slow-twitch (MHC 1) andast-twitch (MHC 1IA and 11X) fibres, which are distinct in their
metabolic and contractile properties. In skeletal muscle there are fibre-specific isoforms of SERCA (SERCAL
and SERCAZ2a), whilst PLBN and SLN are differentiathpeessed between fibre types. AdditionalyBN is
present in interchangeable monomeric (mon-PLBNyv@ctnd pentameric (pen-PLBN, inae) forms. In
human single muscle fibres, MHC Il fibres predominantly express SERCA1, and in contrast, MHC | fibres
express predominantly SERCA2a (Lambolet al., 2014). Furtherthe relatve anount of PLBN protein in
human single fibres istwo-fold greater in MHC | than MHC IIA fibres, whereas SLNTsur-fold greater in
MHC IlIA than MHC | fibres (Bjardoet al., 2013). Havever, despite these MHC | and IIA fibre differences in
protein abundances, only minor fibre-type differences in maximuftpaale rate and SR APase rate ha
been shown (Lambaojeet al., 2014, Szentesit al., 2001). InterestinglySzentesiet al., (2001) did find that the
maximum SR APase rate ws[B-fold greater in MHC 11A-X and IIX fibres than MHC IIA fibres. Importantly
the relatve anounts of SERCA, PLBN and SLN proteins in fibres expressing MHC IIX fibres are not known.

In this study segments of indiidual muscle fibres (n= 341) were collected fraastus lateralis muscle
biopsies taken from 19 participants (19-73 years old), taken using the Bergstrom biopsy technigire follo
injection of 1% Lidocaine (Xylocaine) into the skin and fascia. Individual fibgensats were prepared for
Western blotting analysis of SERCA1, PLBN and SLN proteins. Further to this, subcellular localisation of
SERCA, PLBN and SLN proteinas determined using both crude whole muscle fractionation and single fibre
diffusibility followed by Western blotting analysis (Murpkyal., 2012).

SERCAL1 in both MHC IIA-X and MHC IIX fibres as[11.3-fold greater than in MHC IIA fibres, and
[R.5-fold higher than in MHC I-1l fibres, whilst SERCAL was not detectable ynlMAAC | fibres. Both pen-
PLBN and mon-PLBN were detected in all MHC fibre types characterized, where compared with MHC | fibres,
pen-PLBN vas[2.5, 10 and 3-fold less abdant in MHC 1A, [IA-X and 11X fibres, respeegtly, and mon-
PLBN was[1.4, 3 and 5-fold less abundant in MHC IIA, [IA-X and 11X fibres, respelti Interestingly pen-
PLBN was not present in detectable amounts in some MHC IIA-X fibres. SidNalg8o detected in all MHC
fibre types, and was onaageliwo-fold higher in all MHC I fibre types than in MHC | fibres.

As expected, ery little SERCA, mon-PLBN and SLN protein pools were located in thesalic
fractions of skletal muscle using both techniques, and crude fractionation isolated them in membrane fractions.
However this was not the case for pen-PLBN, whicaswound equally in the cytosolic and membrane fractions
using crude fractionation but not seen in tlsolic fraction using single fibre diffusiblity experimentse W
believe the former is artefctual, indicating the necessity for rigorous experimental design and analyses of all
fractions wheneer muscle is fractionated.

This work provides nedl insight into the ratios of pen-PLBN: mon-PLBN: SLN protein amounts in the
different MHC fibre types within human skeletal muscle, giving plausible explanation for the high&PaseA
rates seen in fibrexgressing MHC [IX isoforms, being that those fibreseha @creasing abundance of the
inhibitory protein, PLBN, in both the pentameric and monomeric forms.

Fgardo, V.A., BombardierE., Vigna, C., Devji, T., Bloembgr D., Gamu, D., Gramolini, A.O., Quadrilatero, J.
& Tupling, A.R. (2013). Co-expression of SERCA isoforms, phospholamban and sarcolipin in human
skeletal muscle fibre®LoS One 8: e84304.

Lambolg, C.R., Murply, RM., Mckenna, M.J. & Lamb, G.D. (2014). Sarcoplasmic reticulurfi Gptale and
leak properties, and SERCA isoform expression, in type | and type Il fibres of huetetalskuscleJ
Physiol 592: 1381-95.

Murphy, R M., Xu, H., Latchman, H., Larkins, N.T., GogJdPR. & Stapleton, D.I. (2012). Single fibre analyses
of glycogen-related proteinsvaal their diferential association with glycogen in rat skeletal mustthe.

J Physiol Cell Physiol 303: C1146-55.

Szentesi, P., Zaremba, R., Van Mechelen &\&tienen, G.J. (2001). ATP utilization for calcium upadnd

force production in different types of human skeletal muscle fibf@sysiol 531: 393-403.

Proceedings of the Australian Physiological Society (2017) http: //aups.org.au/Proceedings/48/78P



