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Skeletal muscle is a heterogeneous tissue, being comprised afidjer cell or fibre types (Type | or
Type Il) distinct in metabolic and/or contractile properties. gdaproportion of ATP consumption inedktal
muscle is due to the activities of th@Pases, sarcoplasmic reticulum (SR)?GaTPase (SERCA) and the
sodium potassium PPase (NKA). The activities and/or abundance of thesEP#ses are often fibre type
specific, and studies at individual muscle fibresll@re necessary to elucidatevinthese proteins might play a
functional role in skeletal musclevayall. Adding compleity, the functions of theseT®ase proteins are often
related to rgulatory proteins, specifically phospholamban (PLBN) and sarcolipin for SERCA, and
phospholemmen (or FXYD1) for NKA.

We have undertalen numerous studies using segments of single muscle fibres obtained from rat and
human skeletal muscle (Lambyplet al., 2013,2014; Murpi et al., 2009). Force measurements wexarained,
where fibres were mechanically-skinned by removing theaserinembrane (sarcolemma) and exposed to
various solutions. C-release from the SRas irvoked chemically (with caffeine and o [Mg?*]) and the
amount of C&' release ascertained from the time gné of the force response after loading the SR #pious
set periods. &llowing force measurements, fibres were collected for later analyses by Western bliggad.
and Type Il fibres obtained from predominantly fast-twitch orvsliovitch muscles of the rat stodistinctly
different profiles for both Carelease and C&uptale (Murphy et al., 2009). Human muscle fibres also sho
distinct fibre type profiles, although most fibres fromugtus lateralis are oxidatie fibres, being eitherype |
or Type lla. These showed less disparity in properties such as maximal rate ap@@ée by he SERCA and
maximal SR C#& content, as well as in the abundance of thevaateproteins responsible for these functions
(Lamboleyet al., 2013,2014).

In the current work, segments of individual fibres were dissected frorathes lateralis muscle of
humans, obtained by needle biopsy following injection of 1% xylocaine in the skimasaid. V¢ examined the
content of PLBN and FXYD1 in Type | and Type Il muscle fibr&s.muscle from well-trained endurance
athletes, PLBN was present in all fibres that expressed MH@agdtess of whether these fibres ogressed
Type lla MHC isoforms. PLBN was completely absent from filores that expressed MHC IIx isoforrdvhen
a fibre expressed only MHC lla thexpressed up to 25% of the amount of PLBN seen in a MHC | fibre (with
total protein takn into account) (n=43 fibres, N=4 subjects). In a cohort of young, habitually aclividuals,
FXYD1 was [40% more abundant inype | vs Type |l fibres (determined in muscle fibre pools from 12
individuals,P<0.05).

Our work adds to understandingwanuscle fibres are able to differentially regulateQgptale into the
SR. It demonstrates that when muscle is examined at the single fillré is possible to obtain the most
meaningful mechanistic data about the function of ATPases as well as their regulatory properties.
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