MyoGrowth

Chase Vickery

Campbell Muscle Lab

Department of Physiology and Muscle Biology
University of Kentucky




*Goal

*Muscle Growth Overview
*Software Considerations
*Program Details

*Working with the Program

*Future Possibilities




Goal

Muscle Regeneration Concepts

Agent-Based Model

Predictive Model
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https://en.wikipedia.org/wiki/Skeletal_muscle
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https://www.ncbi.nlm.nih.gov/books/NBK26853/



Mx:!:l’j!sl

Myi5MyoD-

I

Expansion
(symmetric
Suision)

Myofitril

Hemalof)olem%

: ] Quiescent sC Activated SC
Endothedial Basal lamina Pax7 Pax?-
cell i - Myl5*NyoD-

Asymmmncj
Activation _ division ,

Return to qusescence

Myccyte
MyoD-
Fusion and differentiation

Pericyte

Arteriole and
capillaries

Intersiitial
cell

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2798695/
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Myoblast Development
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http://www.meatscience.org/docs/default-source/publications-resources/rmc/1994/mechanisms-of-

myofibril-assembly.pdf?sfvrsn=983ebbb3_2

Muscle Growth




Choosing the Software
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the breve simulation environment
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http://www.spiderland.org/s/ https://www.mathworks.com/help/matlab/examples/creating-the-matlab-logo.html https://netlogoweb.org/



http://www.spiderland.org/s/
https://www.mathworks.com/help/matlab/examples/creating-the-matlab-logo.html
https://netlogoweb.org/
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class objects
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Classes
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https://brilliant.org/wiki/classes-oop/



Code Organization

asimulationSpace

aSatelliteCellList alyoblastList aMuscleFiberList
asatelliteCell aMyoblast aMuscleFiber
aNucleusList aMyofibrilList

aNucleus alMyofibril




Satellite Cells
Move  —

Divide O—090

Stick l




Myoblasts
Move o—

Fuse with myoblasts ® O—

Fuse with muscle fibers




Myofibrils

Grow —_—
Pack —_—
Divide —_—



Nuclei

Move —p




Muscle Fiber
Gets boundary

Contains nuclei

Pushes other fibers




Parameters:
Changing the
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Simulation

Behavior?




Parameters:
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Lab

( "Data® \I
Optimization

More Tweak
Accuracy Values
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Example Hypothesis

Fast: Migrates Slow: Blocked




http://www.campbellmusclelab.org




Next Steps

Change constants

Add mechanics

Better data collection
Better parameter setting
Fit model to data

Test predictive capabilities



Questions?
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