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Supplementary Figures
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Fig. S1: Distribution of muscle fat scores before (a) and after (b) processing. Normalized stacked densities are shown for each different scale. The discrete values shown in Fig. 1a are highlighted in the left figure.
[image: ]Fig. S2: Heatmap of the data for ANO5. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
[image: ]Fig. S3: Heatmap of the data for CAPN3. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
[image: ]Fig. S4: Heatmap of the data for CLCN1. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
[image: ]Fig. S5: Heatmap of the data for DMD. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
[image: ]Fig. S6: Heatmap of the data for DMPK. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
[image: ]Fig. S7: Heatmap of the data for DUX4. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.


[image: ]Fig. S8: Heatmap of the data for DYSF. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
[image: ]Fig. S9: Heatmap of the data for FKRP. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S10: Heatmap of the data for GAA. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S11: Heatmap of the data for GNE. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S12: Heatmap of the data for HypoPP. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S13: Heatmap of the data for LMNA. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S14: Heatmap of the data for OPDM. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S15: Heatmap of the data for PABPN1. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S16: Heatmap of the data for PYGM. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S17: Heatmap of the data for SCN4A. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.

[image: ]Fig. S18: Heatmap of the data for SMN1. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.


[image: ]Fig. S19: Heatmap of the data for TTN. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.


[image: ]Fig. S20: Heatmap of the data for VCP. Patient samples are represented in rows and features in columns. Rows are sorted by mean fat score, with late-stage patients in the upper rows and early-stage patients in the lower rows. Asymmetry is calculated as the difference between each left and right muscle, and the mean and standard deviation of all muscles are added as features to each patient. Muscle abbreviations: biceps femoris long head (bflh), biceps femoris short head (bfsh), flexor hallucis longus (fhl), flexor digitorum longus (fdl). The extensor digitorum longus and extensor hallucis longus have been grouped and named “extensors”.
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Fig. S21: Distribution of the average muscle fat score for each disease with median values shown in red.

	Disease
	AUC
	AUPRC
	Precision
	Recall
	F1-score

	ANO5
	0.91647
	0.51185
	0.46269
	0.53448
	0.49600

	CAPN3
	0.93437
	0.64147
	0.59477
	0.65468
	0.62329

	CLCN1
	0.92573
	0.12152
	0.12987
	0.32258
	0.18519

	DMD
	0.95147
	0.71235
	0.67045
	0.65922
	0.66479

	DMPK
	0.97063
	0.81136
	0.68966
	0.70423
	0.69686

	DUX4
	0.94849
	0.86041
	0.81223
	0.76074
	0.78564

	DYSF
	0.96745
	0.90654
	0.87810
	0.77609
	0.82395

	FKRP
	0.92819
	0.64475
	0.63725
	0.58036
	0.60748

	GAA
	0.95675
	0.76402
	0.67500
	0.69828
	0.68644

	GNE
	0.98346
	0.87396
	0.75294
	0.85333
	0.80000

	HypoPP
	0.92031
	0.22655
	0.22222
	0.39024
	0.28319

	LMNA
	0.96032
	0.75044
	0.67089
	0.62353
	0.64634

	OPDM
	0.97135
	0.80089
	0.77941
	0.68831
	0.73103

	PABPN1
	0.97748
	0.91237
	0.87868
	0.82986
	0.85357

	PYGM
	0.96486
	0.73334
	0.72581
	0.67164
	0.69767

	SCN4A
	0.92258
	0.18234
	0.16667
	0.33333
	0.22222

	SMN1
	0.95019
	0.78244
	0.79032
	0.69014
	0.73684

	SarcoG
	0.97720
	0.83292
	0.78363
	0.78824
	0.78592

	TTN
	0.95615
	0.74964
	0.69136
	0.69136
	0.69136

	VCP
	0.95061
	0.59153
	0.61017
	0.62069
	0.61538


Supplementary Table 1: performance of the model ensemble for each disease.
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Fig. S22: Weighted top-N accuracy as a function of N for each classifier. When N=1, the weighted top-N accuracy is equivalent to the balanced accuracy. When N=20, the weighted top-N accuracy achieves perfection and is meaningless, as all classes are considered in the calculation of the metric.
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Fig. S23: SHAP values of the 10 most important features in predicting each disease. Each subplot corresponds to a different disease. Positive SHAP values indicate a positive impact on the prediction (increase in odds of predicting the target disease) and vice versa. Feature values are colour-coded: “high” is equivalent to the maximum feature value, and “low” is equivalent to the minimum feature value.
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Fig. S24: Screenshot of the interactive user interface of the web deployment. The platform offers an interactive representation of the leg muscles, allowing the user to score each patient visually.
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b) Score density after processing

a) Score density before processing

Scale
14
3 synthetic

== 04
=

= FF
== 05
=3 2a2b

ngun g n g
mw ow 9 wg nw ownon ouw o 888 8w an oR 8 n ow g9un on °
8§ 88 888 L 8888 88 85385 88 &8 88 8+ om o8 88 88 88 8
S 66 6 68 & © 000 66 6 600 66 & oo 66 66 oo oo oo oo S
; ; ; ; ; : : : : - : : : : %
o

%

o | | ] |t | = D

B

o [ <

o e <,

o

B 4

~ oy A o] |

I Y

e | S

o - IM | S

. E 4

|

e | e | e e (e s | | | s e )
o S Com @ o6 90 omom 9o oo oo o

S S =288 9 S3 583 585K 8K S XN § 9

3 3338 & 33538 3333 35 88 & 3 V0%

Ausuag Axisuaq Ausuaa Ausuag Aysuaa Ayisuaa Ayisuag Aisuaa Ausuad Ayisuaq Ausuaa Auisuaa Aysuaq Aisuaa Ausuag Auisuaq Auisuaa Ausuag Avisuaa Aysusa
GONV ENdYD TNDTD AW MdWA +XNA 4SA0 dW¥d  VvO  3ND ddodAH YNWT WAdO TNdSvd WOAd V¥NOS TNWS D02IeS NLL  doA

Processed muscle fat score

Muscle fat score




