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Background: Many skeletal muscle proteins are present in a cell-specific or fibre type-dependent.manner
Stimuli such as »ercise, aging, and diseasevhaeen reported to result in fibre-specific responses in protein
alundances. Thus, fibre-specific determination of the content of specific proteilteprenhanced mechanistic
understanding of muscle ys$iology and biochemistry compared with typically performed whole-muscle
homogenate analyses. This analysisydver, is laborious and typically not performedeVifesent a negl dot
blotting methodology for easy and rapid determination eleikl muscle fibre type based on myosinvigea
chain (MHC) isoform presence, further demonstrating a sample-sparing method of broad fibre type-dependent
protein analyses that should be implemented for future human studies.

Methods: The study participants were hegltimales, non-smokers, and performed structuxetcese 2-3
times per week (n=2). Brieflpamples were obtained from thestus lateralis muscle under local anaesthesia
(1% Xylocaine) using a Bergstrom needle with suction. Samples were freeze-dried for 48 hours, brought to
room temperature, and segments ofvitlial muscle fibres (1-3mm) were collected under a microscope using
jeweller’s forceps in preparation for dot blotting andestérn blotting analysis, as described by Mwurghal
(2011). mllowing confirmation of skeletal muscle fibre type based on myosimyhg@ain (MHC) isoform
presence within indidual fibre sgmentsvia dot blotting, the remaining volume of samples were analyised
Western blotting for the presence of sarco-endoplasmic reticulum calclitasd (SERCA) isoforms, SERCA1
and SERCAZ2a, calsequestrin (CSQ) isoforms, CSQ1 and CSQ2, Actin, AM&extprotein kinase-beta 2
and cytochrome c oxidase sutit 4, demonstrating fibre type-dependent protein abundance between Type | and
Il muscle fibres.

Results and Conclusions:Folowing the prescribed methodolqgthe ability to collect and analyse
skeletal muscle samples for relagiqualitatve and quantitatie measurements of proteins in broad muscle fibre
types is easily accessible. Utilising dot blotting, the rapid determination of muscle fibre type of the collected
s@gments proceeds the pooling of fibrgment samples. Subsequentiyoteins can then be quantified at the
pooled-fibre segment Jel (i.e. Type | or Il) using an inngtive Western blotting technique. Overall, the
significant conclusions from this work are thBt qualitatve determination of muscle fibre type of fibre
seggments from a biopsy can be performed using dot blotting, witlv &dtume of samplei fe. small amount of
protein);2) fibre typing[50 fibre segments using the prescribed methodology reduces thé&@dstd and the
experimental timeB3-fold, compared to traditional &8tern blotting MHC isoform analyse®); breakpoints in
the 95% confidence interval widths occurred between 3 and 9 pooled fijonergs, indicating the correct
number of fibre segments to pool with respect to acgwhprotein quantification. The methodology presented,
and our demonstrated ability to reliably measure thmddnce of proteins of varying abundance in groups of
only a fav fibre sgments, will facilitate impreements in our understanding ofwanuscle fibre type plays a
crucial regulatory role in skeletal muscle physiology.
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