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Figure S1. Validating the miR-1 model against data for Rugli cells. The Rugli cell line does not
express miR-1 but expresses high levels of Pax3*. Parameters were set for high Pax3 (Pax3=1000,
Pax3MRNA=400, Ksynpaxa=6€-5 Mol 7, Kgynpaxamrna=0.08 s™). (a) No miR-1 (MiR1=0, Kgynmirs=0 s,
Ksynmiramyon=0 §™); (D) Addition of miR1 (MiR1=1000, Ksynmiri=1€-4 5™, Ksynmiramyop=5€-4 ™). TWO
individual stochastic simulations are shown.
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Figure S2. Validating the miR-181 model against experimental data. Experimental data shows
that miR-181 affects HoxA11 and Sirt1 protein levels but not mMRNA levels®®. The model was
simulated over a ten day time period with low levels of miR-181 (miR181=10, Ksnmir1s1=6€-6 s'l) or
high levels of miR-181 (miR181=1000, Kymir1s1=6€-4 s'l) and the mean levels of Sirtl and HoxAl11l
protein and mRNA from 1000 time-points were calculated. Stochastic simulation was used and the
mean of 10 runs are shown.
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Figure S3. Simulating the effect of increasing/inhibiting miR-378 in the miR-378 model. (a)
Deterministic model with Kyinmirszsgenemsc Varying from 1e-6 to le-4 mol™s? using logarithmic scale
(default value =1e-5 mol™s™) indicated by increasing thickness of the lines in the plot. (b-c) stochastic
model with Kpinmirs7sgenemsc=1€-6 or 1e-4 mol s respectively, output from 100 simulation, thick lines
show mean values. (d) Deterministic model with Kyinmirs7sgenemyon Varying from 1e-6 to le-4 using
logarithmic scale (default value =1e-5 mol™s™) indicated by increasing thickness of the lines in the
plot. b-c Stochastic model with Kyinmirszsgenemyon=1€-6 or le-4 mol™s? respectively, output from 100
simulations, thick lines show mean values. Range of values of Kyinmirazsgenemsc Nd Koinmirazsgenemyon are
indicated at side of deterministic plots in (a) and (d) respectively. (mol = number of molecules).
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Figure S4. The effect of varying miR-143 synthesis rate when IL-6 signalling is transient or
sustained in the miR-143 model. (a-c) Transient IL-6 signalling (KgegiLs=8€-6 s™1). (d-f) Sustained IL-
6 signalling (Kaegie=1€-6 s™). (a,d) Kyynmir145=56-5 " (D,€) Kyynmir1as=5€-4 s (default value). (c,f)
Ksynmir143=5€-3 s™. Ten individual stochastic simulations are shown.
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Figure S5. Simulation output from integrated model with default parameters. (a-b) MyoD is low,
despite low Pax3 due to high levels of HoxA11. (c) miR-378 is low due to low levels of MyoD. (d)
miR-143 starts to recover at day 10 and is back to basal by 21 days (hot shown).
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Figure S6. Simulation output from integrated model with high levels of miR-181. (a-b) MyoD
and Mafbx is high as Sirtl and HoxA11 protein decline. (¢) miR-378 starts to increase due to higher
levels of MyoD. (d) miR-143 starts to recover at day 10 and is back to basal by 21 days (not shown).
(a-d) miR181=1000, Ksynmiris1=6€-4 ™.
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Figure S7. Simulation output from integrated model with high levels of miR-378. (a-b) MyoD
and Mafbx are low as Sirtl and HoxA11 protein levels are high when miR-181 is low. (c) Higher
levels of miR-378 leads to lower levels of Msc. (d) Output of miR-143 components is not affected. (a-
d) miR181=10, Ksynmiris1=6€-6 s, MiR378=200, Ksynmirazs=0.001 s,
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Figure S8. Simulation output from integrated model with high levels of miR-181 and miR-378.
(a-b) MyoD and Mafbx are high as Sirtl and HoxA11 protein levels are low when miR-181 is high. (c)
Higher levels of MyoD lead to a further increase in miR-378 and lower levels of Msc. (d) Output of
miR-143 components is not affected. (a-d) (miR181=1000, Ksnmir1s1=6€-4 s, miR378=200,
Ksynmira7s=0.001 5_1)-
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Figure S9. Simulation output from integrated model with high levels of Pax3 and low miR-181
and miR-378. (a-b) MyoD and Mafbx are low as Pax3, Sirtl and HoxA11 protein levels are high. (c)
Msc levels are high due to low levels of miR-378. (d) Output of miR-143 components is not affected.
(a-d) Pax3= 1000, Pax3mRNA=400, Kynpax3=6.08-5 s, Keynpaxamrna=0.08 molecules s™, miR181=10,
Ksynmir181=6€-6 S, MiR378=20, Kyynmirsre=16-4 5™
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Figure S10. Simulation output from integrated model with high levels of Pax3 and high levels of
miR-181 and miR-378. (a) miR-1 levels increase leading to inhibition of Pax3 so that MyoD levels
start to increase. (b) Mafbx increases as high levels of miR-181 leads to decrease in Sirtl and
HoxAL1 protein. (c) Msc levels are low due to high levels of miR-378. (d) Output of miR-143
components is not affected. (a-d) Pax3= 1000, Pax3mRNA=400, Ksnpa3=6.0e-5 st Ksynpaxamrna=0.08
molecules s™, miR181=1000, Kynmiris1=6€-4 $™, MiR378=200, Kgynmira7s=0.001 s™.
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Figure S11. Simulation output from integrated model with high levels of Pax3 and high levels of
miR-1, miR-181 and miR-378. (a) Higher miR-1 levels at the start leads to faster inhibition of Pax3
and an earlier increase in MyoD. (b) Components of the miR181 network are not affected by increase
in miR-1. (c) Components of the miR378 network are not affected by increase in miR-1. (d) Output of
miR-143 components is not affected. (a-d) Pax3= 1000, Pax3mRNA=400, Ksynpaxs=6.0e-5 st
Ksynpaxamrna=0.08 molecules s™, miR1=1000, Ksynmirs=1€-4 s, MiR181=1000, Ky,nmir1s1=6€-4 ™,
MiR378=200, Kynmira7e=0.001 ™.
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Figure S12. The effect of varying miR-143 synthesis rate when IL-6 signalling is transient or
sustained in the integrated model. (a-c) Transient IL-6 signalling (Kgeqi.c=8€-6 s™1). (d-f) Sustained
IL-6 signalling (Keegie=1€-6 s™). (a,d) Ksynmir143=5€-5 ™. (0,8) Keynmirias=5€-4 s™* (default value). (c,f)
Ksynmir143=5€-3 s, The mean and standard deviation of ten individual stochastic simulations are shown.
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Figure S13. The effect of varying miR-143 synthesis rate when IL-6 signalling is transient or
sustained with high levels of miR-181 and miR378 in the integrated model. (a-c) Transient IL-6
signalling (KeegiLs=8e-6 s). (d-f) Sustained IL-6 signalling (Kuegic=1€-6 s™). (a,d) Ksynmirias=5€-5s™.
(b,e) Keynmir1a3=5€-4 st (default value). (c,f) Keynmirias=5€-3 s, The mean and standard deviation of ten
individual stochastic simulations are shown. (a-f) miR-181=1000, Kymiris1=6€-4 s, miR378=200,

ksynmiR378=0-001 S_l.
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Figure S14. The effect of varying miR-378 synthesis rate on MyoD, Msc and other miRs. (a,d)
Decreased miR-378 synthesis (Ksynmiraze=1€-5 ). (b,e) Default value (Ksynmirsre=1€-4 s™). (c,f)
Increased miR-378 synthesis (Ksynmirszs=0.001 s'l). The mean and standard deviation of ten individual
stochastic simulations are shown.
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Figure S15 Network diagram of miR-1 model
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Figure S16 Network diagram of miR-181 model
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Figure S17 Network diagram of miR-378 model
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Figure S18 Network diagram of miR-143 model
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Table S1 Details of species in miR-1 model

Species ID Description Initial

Amount
miR1 microRNA-1 20
miR1_gene miR-1 gene 2
miR1_gene_MyoD miR gene bound by MyoD 0
miR1_Pax3_mRNA Pax3 mRNA bound by miR-1 0
MyoD MyoD protein 100
MyoD_gene MyoD gene (MYOD1) 2
MyoD_gene_Pax3 MyoD_gene bound by Pax3 to inhibit 0

transcription

Pax3 Pax3 protein (PAX3) 10
Pax3_mRNA Messenger RNA of Pax3 10

Table S2 Details of reactions in miR-1 model

Reaction ID Reactants and products Kinetic rate law Parameter
Value®

miR1_gene_MyoD_binding miR1_gene + MyoD — Kpinmir1genemyon * MIR1_gene 1e-5 mol s
miR1 gene MyoD * MyoD miR_gene

miR1_gene_MyoD release miR1_gene_MyoD — Krelmir1geneMyo * 0.001s?
miR1 gene + MyoD miR1 gene MyoD

miR1_synthesis_by MyoD miR1_gene_MyoD — Ksynmir1myoD * 5e-4st
miR1 gene MyoD + miR1 | miR1 gene MyoD

miR1_synthesis miR1_gene — miR1_gene + | Kgnmira * MiR1_gene le-8s™
miR1

miR1_degradation miR1 — Sink Kdegmirs * MIiR1 1.6e-6s

Pax3_transcription Source — Pax3_mRNA Ksynpaxamrna * Source 0.002 mol s*

Pax3 mRNA degradation Pax3 mRNA — Sink Kgegpaxamrna * Pax3_mRNA 2e-4 57

miR1_Pax3mRNA_binding miR1 + Pax3_mRNA — Koinmiripaxs * MIRL * le-5 molts?
miR1 Pax3 mRNA Pax3_mRNA

miR1_Pax3mRNA release miR1_Pax3 mRNA — Kreimiripaxa * 0.001s™
miR1 + Pax3_mRNA miR1 Pax3 mRNA

Pax3_mRNA_degradation_by | miR1_Pax3_mRNA — KdegpaxamrnAmiR1 * de-4 5

_miR1 miR1 miR1 Pax3 mRNA

Pax3_translation Pax3_mRNA — Ksynpaxs * Pax3_mRNA 3e-55"
Pax3_mRNA + Pax3

Pax3_translation2 miR1_Pax3 mRNA — Ksynpaxamir * Se-7s*t
miR1 Pax3 mRNA + Pax3 | miR1 Pax3_ mRNA

Pax3_degradation Pax3 — Sink Kgegpaxs * Pax3 2e-5s7

MyoD_gene_ Pax3_binding | Pax3 + MyoD gene — KoinmyoDgenepaxs * Pax3 * le-5 molts?
MyoD_gene Pax3 MyoD_gene

MyoD_gene_ Pax3_release MyoD_gene_Pax3 — Pax3 Krelmyopgenepaxa * Se-4 57
+ MyoD_gene MyoD_gene Pax3

MyoD_synthesis MyoD_gene — MyoD_gene | Ksynuyop * MyoD_gene 0.1s"
+ MyoD

MyoD_degradation MyoD — Sink Kgeamyop * MyoD 2.6e-45T

®mol=number of molecules

11




Table S3 Details of species in miR-181 model

Species ID Description Initial

Amount
FoxO3 FOXO3 protein 400
FoxO3_Sirtl FOXO3 bound by SIRT1 100
HoxA1l HOXA11 protein 500
HoxAll_mRNA HOXA11 mRNA 100
Mafbx Mafbx protein 0
miR181 microRNA-181 10
miR181 HoxAll mRNA HOXA11 mRNA bound by miR-181 0
miR181 Sirtl mRNA SIRT1 mRNA bound by miR-181 0
miR181 gene miR-181 gene 2
MyoD MyoD protein 0
MyoD_gene MyoD gene 2
MyoD_gene_FoxO3 MyoD_gene bound by FoxO3 (activator) 0
MyoD_gene_ HoxA1l MyoD gene bound by HOXAZ11 (inhibitor) 0
Sirtl SIRT1 protein 400
Sirtl_mRNA SIRT1 mRNA 100

12



Table S4 Details of reactions in miR-181 model

Reaction ID Reactants and products Kinetic rate law Parameter
Value®

miR181_synthesis miR181_gene — Ksynmir1s1 * MiR181gene 6e-65"
miR181 gene + miR181

miR181 degradation miR181 — Sink Kdegmirisr * MiR181 1.6e-6s"

Sirtl_transcription Source — Sirtl mRNA Ksynsirtimrna * Source 0.005 mol s*

Sirtl_mRNA_degradation Sirtl_ mRNA — Sink Kaegsirtimrna * Sirtl_mRNA 2e-5st

Sirtl_translation Sirtl_mRNA — Sirtl_mRNA | Kgynsirn * Sirtl_mRNA 2e-5st
+ Sirtl

Sirtl_degradation Sirtl — Sink Kaegsirtn * Sirtl 2.4e-551

miR181_SirtImRNA_binding | miR181 + Sirtl_mRNA — Kpinmirigisirs * MIR181 * 5e-5 mol ™ s
miR181 Sirtl mRNA Sirtl_ mRNA

miR181 SirtImRNA release | miR181_Sirtl mRNA — Krelmirisisiri = 0.001s?
miR181 + Sirtl mRNA miR181_Sirtl_mRNA

Sirtl_mRNA_degradation_by | miR181_Sirtl mRNA — KdegsirtimrnAmiR181 * 2e-557

_miR181 miR181 miR181 Sirtl mRNA

HoxA11l transcription Source — HoxA1l mRNA KsynHoxa11mrNA * Source 0.002 mol s*

HoxAl1l mRNA degradation | HoxAll_mRNA — Sink KdegHoxatimrna * 2e-557

HoxAll mRNA

miR181 HoxA11mRNA miR181 + HoXA1l MRNA — | KpinmirtstHoxatr ¥ MiR181 * 5e-5 mol™s™

binding miR181 HoxAll mRNA HoxAll mRNA

miR181 HoxA11mRNA miR181 HoxAl1l mRNA — | KremirigiHoxatr 0.001s™

release miR181 + HoxAll mRNA miR181 HoxAll mRNA

HoxAll_mRNA_degradation | miR181_HoxAll mRNA — | KgegrioxarimrRNAmiR1sL * 2e-557

_by miR181 miR181 miR181 HoxAl1l mRNA

HoxA1l translation HoxAll mRNA — Ksyntoxa11 * HOXA11l_mRNA 3.2e-55"
HoxAll mRNA + HoxAll

HoxA1l degradation HoxAll — Sink Kaegroxarr * HOXA11 6.4e-6 5"

MyoD_gene_FoxO3_binding | MyoD_gene + FoxO3 — KoinMyoDgeneFoxo3 1e-5 mol™s™
MyoD_gene_FoxO3 MyoD _gene * FoxO3

MyoD_gene_FoxO3_release MyoD_gene_FoxO3 — KrelMyoDgeneFox03 * 0.001 s
MyoD_gene + FoxO3 MyoD_gene_FoxO3

MyoD _transcription MyoD_gene_FoxO3 — KsynMyobmrNa * 0.005s*
MyoD_gene_FoxO3 + MyoD_gene_FoxO3
MyoD_mRNA

MyoD_gene_ HoxA11_ HoxA1l + MyoD_gene — KoinmyoDgeneHoxars * HOXALL * | 1e-5 mol™s™

binding MyoD gene HoxAll MyoD_gene

MyoD_gene_ MyoD_gene_ HoxAll— KretmyobgeneHoxa11 * Se-4 57

HoxA1l release HoxAll + MyoD_gene MyoD_gene HoxA1l

MyoD _translation MyoD_mRNA — Keynmyon * MyoD_mRNA 0.002s*
MyoD_mRNA + MyoD

MyoD_mRNA_degradation MyoD_mRNA — Sink KdegmyoDmrNA * 2e-4st

MyoD_mRNA

MyoD_degradation MyoD — Sink Kdeqmyop * MyoD 2.6e-4st

FoxO3_Sirt1_binding FoxO3 + Sirtl — KpinFoxoasir. * FOXO3 * Sirtl le-5 mol™ s™
FoxO3_Sirtl

FoxO3_Sirtl release FoxO3_Sirtl — FoxO3 + Krelroxoasir, * FOXO3_Sirtl 0.001s™
Sirtl

Fox3_degradation_via_Sirtl FoxO3_Sirtl — Sirtl Kdegroxoasirts * FOXO3_Sirtl 9.6e-55"

Fox3_degradation FoxO3 — Sink Kdegroxos * FOXO3 4.8e-5s"

Fox3_synthesis Source — FoxO3 Ksynroxos * Source 0.038 mol s™

Mafbx_synthesis Fox03 — FoxO3 + Mafbx Ksynmatox * FOXO3 le-4s™

Mafbx_degradation Mafbx — Sink Kaeqmatox = Mafbx 2e-457t

®mol=number of molecules
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Table S5 Details of species in miR-378 model

Species ID Description Initial

Amount
miR378 microRNA-378 20
miR378 gene miR-378 gene 2
miR378 gene_MyoD miR-378 gene bound by MyoD (activator) 0
miR378 gene_Msc miR-378 gene bound by Msc (inhibitor) 0
miR378 Msc_ mRNA Msc mRNA bound by miR378 0
MyoD MyoD protein 500
MyoD_gene MyoD gene 2
MyoD_mRNA MyoD mRNA 20
Msc Musculin protein (also known as MyoR) 500
Msc_gene Msc gene 2
Msc_mRNA Msc mRNA 50

Table S6 Details of reactions in miR-378 model

Reaction ID Reactants and products | Kinetic rate law Parameter
Value?

miR378_gene_MyoD_binding miR378_gene + MyoD Kpinmira7sgeneMyo * le-5 mol™s™
— miR378_gene_MyoD | miR378_gene * MyoD

miR_gene_MyoD_release miR378_gene_MyoD — | Kreimira7sgenemyon * 0.001 s
miR378 gene + MyoD miR378 gene_MyoD

miR378_synthesis miR378_gene_MyoD — | Kgynmirazs * le-4 st
miR378_gene_MyoD + miR378_gene_MyoD
miR378

miR378 degradation miR378 — Sink Kdeqmirazs * MiR378 1.6e-6s"

MyoD _transcription MyoD_gene — Ksynmyopmrna * MyoD_gene 0.005s*
MyoD_gene +
MyoD_mRNA

MyoD mRNA degradation MyoD mRNA — Sink Kdegmyobmrna * MyoD_mRNA 2e-4 57

MyoD_translation MyoD mRNA — Ksynmyon * MyoD_mRNA 0.002s?
MyoD_mRNA + MyoD

MyoD_degradation MyoD — Sink Kdeqmyon * MyoD 2.6e-4s"t

Msc_transcription Msc_gene — Msc_gene | Kynmsemrna * Msc_gene 2.5e-4st
+ Msc_ mMRNA

Msc_translation Msc_ MRNA — Ksynmsc * Msc_mRNA Se-4 st
Msc_mRNA + Msc

Msc_mRNA _degradation Msc_mRNA — Sink Kdegmscmrna * MsCc_mRNA le-5s™

miR378_Msc_binding miR378 + Msc_MRNA | Kyinmirs7amsemrna * MIR378 * le-4 mol™s™
— miR378_Msc_mRNA | Msc. mRNA

miR378_Msc_release mMiR378 Msc mRNA — | Kreimirs7amscmrna * 0.001s™
miR378 + Msc_ mRNA miR378 _Msc_mRNA

Msc_mRNA_degradation_by_mi | miR378_Msc_mRNA — | Kgegmscmrnamirazs * 4e-5 st

R378 miR378 miR378 Msc_ mRNA

miR378_gene_Msc_binding miR378_gene + Msc — Kpinmira7sgenemsc * MIR378_gene | 5e-5 molts?
miR378 gene_Msc * Msc

miR378_gene_Msc_release miR378_gene_Msc — Kreimira7ageneMsc * 0.001s?
miR378 gene + Msc miR378 gene_Msc

Msc_degradation Msc — Sink Kdegmse * Msc 5e-5s7

®mol=number of molecules
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Table S7 Details of species in miR-143 model

Species ID Description Initial

Amount
Akt Akt protein 100
Akt P Phosphorylated Akt 0
Igf2 Igf2 protein 500
Igf2_Igfbp5 1gf2 bound by Igfbp5 0
Igfbp5 Igfbp5 protein 100
Igfbp5_mMRNA Igfbp5 mMRNA 20
Igfbp5_mMRNA_ miR143 Igfbp5 MRNA bound by miR143 0
IL6 IL6 protein 500
miR143 microRNA-143 200
miR143 gene miR-143 gene 2
miR143 gene_IL6 miR143 bound by a TF activated by IL6 0
miR143 gene MyoD miR-143 gene bound by MyoD 0
MyoD MyoD protein 500
Myogenin Myogenin protein 0

Table S8 Details of reactions in miR-143 model

Reaction ID Reactants and products Kinetic rate law Parameter
Value?

miR143_gene_MyoD_binding | miR143_gene + MyoD — Kpinmir143geneMyod ™ 1e-5 mol™s?
miR143 gene_MyoD miR143 gene * MyoD

miR143 _gene_MyoD_release miR143 gene_MyoD — Krelmir143genemyod ™ 0.0015s*
miR143 gene + MyoD miR143 gene_MyoD

miR143_synthesis miR143 gene_MyoD — Ksynmir143 * Se-4 st
miR143 gene_MyoD + miR143 | miR143 gene_MyoD

miR143 degradation miR143 — Sink Kdegmir14s * MiR143 5e-6 5"

IL6_degradation IL6 — Sink Kgeqi * 1L6 8e-65

miR143 gene_IL6_binding miR143 gene + IL6 — Kpinmir143geneiLs * 0.001 mol™s’
miR143 gene_IL6 miR143 gene * IL6 !

miR143 gene_IL6 release miR143 gene_IL6 — Kreimir143geneiLs * 5e-4 s
miR143 gene + IL6 miR143 gene_IL6

Igfbp5_transcription Source — Igfbp5_mRNA Ksynigtpsmrna * Source 0.001 mol s™

Igfbp5_mRNA_degradation Igfbp5_mRNA — Sink Keegigtopsmrna * le-5s™

Igfbp5_mRNA

Igfbp5_mRNA_miR143_ Igfbp5_mRNA + miR143 — Koinmir1431gfbpsmRna * le-4 mol™s™

binding Igfbp5_ MRNA miR143 Igfbp5_mMRNA * miR143

Igfbp5_mRNA_mlRl43_ Igfbp5_mRNA_m|R143 — krelmiRl43Igfbp5mRNA * 0.001 S_l

release Igfbp5_mMRNA + miR143 Igfbp5_ mMRNA miR143

Igfbp5_mRNA_degradation_by | Igfbp5_mRNA_miR143 — KdeglgfbpsmrNAmiR143 * 5e-557

_miR143 miR143 Igfbp5_ mMRNA miR143

Igfbp5_translation Igfbp5_mRNA — Ksynigiops * 19fbp5_mRNA 8e-5s"
Igfbp5_mRNA + Igfbp5

Igfbp5_degradation Igfbp5 — Sink Kdeqigrops * 19fbp5 5e-5s

Igf2_Igfbp5_binding Igf2 + Igfop5 —1gf2_lgfbp5 Koinigraiginps * 19F2 * Igfbp5 | 5e-6 mol™s™

Igf2_Igfbp5_release Igf2_Igfbp5 —Igf2 + Igfbp5 Krengraiginps * 192_lgfbp5 0.001s™

Akt_phosphorylation Igf2_Igfbp5 + Akt — Konosake * 19f2_lgfbp5 * Akt | 5e-4mol™s™
Igf2_Igfbp5 + Akt P

Akt_dephosphorylation Akt P — Akt Kgephosake * Akt_P 0.01s™

Myogenin_synthesis Akt P — Akt P + Myogenin KsynMyogenin * Akt_P le-5sT

Myogenin_degradation Myogenin — Sink KdegMyogenin * Myogenin le-5 s*

2mol=number of molecules
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Table S9 Database Terms of Model Species

Model name Approved gene name Database term
Akt AKT1 HGNC:391
FoxO3 FOXO03 HGNC:3821
HoxAll HOXAL1 HGNC:5101
Igf2 IGF2 HGNC:5466
lgfop5 IGFBP5 HGNC:5474

IL6 IL6 HGNC:6018
Mafbx FBX032 HGNC:16731
miR1 MIR1-1 HGNC:31499
miR143 MIR143 HGNC:31530
miR181 MIR181A1 HGNC:31590
mir378 MIR378A HGNC:31871
MyoD MYOD1 HGNC:7611
Myogenin MYOG HGNC:7612
Msc MSC HGNC:7321
Pax3 PAX3 HGNC:8617
Sirtl SIRT1 HGNC:14929
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