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Supplementary methods
Table S1 Data collected in COS 1.

Data Baseline Month Month Month Month Month Month
6 12 24 36 48 60

Gender

Ethnicity

Disease duration

Age at symptom onset

Genetic variants

Residual dysferlin

expression (IB Bx and

Mo, IHC Bx)

Exercise levels as

teenagers

Body mass index

Creatine phosphokinase

NSAD total score and 29

individual subitems (or

converted from

NSAA/MFM)

6MWT (distance and

velocity)

10MWT (distance and

velocity)

TCA4S (time and velocity)

TDA4S (time and velocity)

TRF (time and velocity)

TUG (time and velocity)

Manual muscle testing

(right and left) (UL and

LL)

Handheld myometry

(max value) (UL and LL)

PUL test

MFM 32-p scale

(Domains 1, 2 and 3,

total score)

ACTIVLIM total score

EK total score (NA)

Brooke test

FVC sitting position (L

and %)

FVC lying position (L

and %)

MRI: FF skeletal muscle

(right and left) (LL)*

MRI: cCSA/CSA skeletal

Muscle (right and left) X X X X

(LL)*

MRI: T» water values

skeletal muscle (right X X X X

and left) (LL)*

XX X X X X

XXX X
X

X X X
X X X

X X X
X X X

X X X

XXX XX X X
XXX XX X X
XXX XX X X
XXX XX X X
XXXXX X X
XXX XX X X
XXX XX X X

> X
X X
X x
X X

X X X X
XX X X
XX X X
X XX XX
X X XX
X X XX
X X XX



6MWT: 6 minute walk test, 10MWT: 10 minute walk test, ACTIVLIM: Activity limitatios questionnaire, Bx:
Biopsy, CSA: Cross sectional area, cCSA: Contractile cross sectional area, IB: Immunoblot, EK: Eglen
Klassifikation scale, FF: Fat fraction, FVC: Forced vital capacity, IHC: Immunohistochemistry, LL: Lower
limbs, MFM: Motor function measurement, Mo: Monocytes, MRI: Magnetic resonance imaging, NA:
Non-ambulant, NSAA: Northstar ambulatory assessment, NSAD: Northstar assessment for limb girdle
muscular dystrophy, PUL: Performance of the upper limbs, TC4S: Time to climb four steps, TD4S: Time
to descend four steps, TRF: Time to rise from floor, TUG: Time up and go, UL: Upper limbs.

Table S2 Linear mixed model results comparing muscle strength measure through
manual muscle testing between left and right sides, adjusted for age

Movement Estimate of fixed 95% Confidence p value
effects (left side) interval
Ankle dorsiflexion -0.103 -0.253 - 0.046 0.176
Ankle eversion 0.060 -0.096 — 0.216 0.451
Ankle inversion -0.145 -0.295 - 0.005 0.059
Ankle plantarflexion 0.025 -0.185-0.235 0.816
(knee straight)
Ankle plantarflexion 0.047 -0.105-0.199 0.543
(knee flexed)
Elbow extension -0.003 -0.105-0.100 0.960
Elbow flexion 0.190 0.083 -0.297 <0.001
brachioradialis
Elbow flexion biceps 0.143 0.038 — 0.247 0.008
Hip adduction 0.038 -0.093 - 0.169 0.565
Hip abduction 0.056 -0.095 - 0.206 0.469
Hip extension 0.047 -0.087 — 0.181 0.489
Hip flexion 0.019 -0.099 - 0.137 0.755
Knee extension 0.031 -0.090 - 0.153 0.611
Knee flexion -0.005 -0.110-0.100 0.921
Shoulder abduction -0.010 -0.127 - 0.107 0.865
Shoulder flexion 0.116 0.005 -0.226 0.041
Wrist extension -0.023 -0.110 - 0.065 0.611
Wrist flexion 0.062 -0.049 - 0.172 0.273

Fig. S1 Number of patients with non-missing consecutive visits

100

80

60

40

Number of patients

20

0

12 3 4567
N visits



Supplementary results

Table S3 Highest mean SHAP values for purely clinical models (a) and models
including MRI data (b) individual muscle data and (c) segmental muscle data

a)
Variable Mean SHAP value
Time to climb 4 stairs - velocity 0.0609
Creatine phosphokinase 0.0519
MMT - Shoulder Abduction 0.032
MMT - Ankle Dorsiflexion 0.0318
MFM Domain 2 score 0.0256
MMT - Ankle Plantarflexion (knee straight) 0.0234
HHM - Elbow flexion brachioradialis 0.0232
Time to climb 4 stairs 0.0197
Time to run/walk 10 meters - velocity 0.0186
HHM - Hip abduction 0.0159
MMT - Hip Extension 0.012
Time to descend 4 stairs 0.0118
MMT - Ankle Plantarflexion (knee flexed) 0.0117
MMT - Hip Abduction 0.0105
HHM - Knee extension 0.0095
MFM Total score calculated with imputations 0.0089
MMT - Hip Adduction 0.0087
HHM - Hip adduction 0.0086
HHM - Pinch grip 0.0065
MFM Domain 3 score 0.0065
MMT - Elbow Extension 0.0063
HHM - Knee flexion 0.0058
MMT - Elbow Flexion Brachioradialis 0.0055
MMT - Hip Flexion 0.0053
Muscle biopsy WB 0.0052
Gender 0.0051
MMT - Ankle Inversion 0.005
Ethnicity 0.0046
HHM - Ankle dorsiflexion 0.0046
Age at first muscle symptom(s) 0.0043



b)

Variable

Creatine phosphokinase

FF - Semitendinosus

Time to run/walk 10 meters
HHM - Wrist extension

CSA - Biceps femoris

cCSA - Vastus lateralis

MMT - Elbow Flexion-biceps
MMT - Knee Flexion

CSA - Soleus

Time to rise from floor

6MWT - velocity

HHM - Pinch grip

MFM Domain 1 score

MFM Total score

CSA - Gastrocnemius medialis
Muscle biopsy IHQ

CSA - Adductor magnus

FF - Peroneous

CSA - Extensor digitorum
MMT - Shoulder Abduction
MMT - Ankle Plantarflexion (knee straight)
Time up and go

MFM Domain 2 score

CSA - Semimembranosus
MMT - Ankle Inversion

Age at first muscle symptom(s)
HHM - Ankle plantar flexors (knee straight)
MMT - Ankle Eversion

cCSA - Semimembranosis
MFM Domain 3 score

Mean SHAP value
0.0455
0.0407
0.0287
0.0226
0.0219
0.0207
0.0187
0.0186
0.0176
0.0167
0.0147
0.0145
0.0144
0.0125
0.0123
0.0123
0.0110
0.0105
0.0090
0.0084
0.0082
0.0073
0.0065
0.0052
0.0050
0.0045
0.0044
0.0043
0.0042
0.0038



c)

Variable

Time to climb 4 stairs - velocity
Creatine phosphokinase

MMT - Hip Abduction

FF - Thigh posterior compartment
MMT - Elbow Flexion Brachioradialis
MMT - Wrist Extension

CSA - Lower leg anterior compartment
MFM Domain 2 score

MMT - Shoulder Abduction

Disease duration

Time to descend 4 stairs - velocity
HHM - Hip adduction

MMT - Wrist Flexion

MMT - Knee Flexion

Teen exercise levels

MMT - Hip Adduction

Muscle biopsy WB

MMT - Shoulder Flexion

MMT - Ankle Dorsiflexion

MMT - Hip Extension

Muscle biopsy IHQ

Gender

CSA - Thigh medial compartment
cCSA - Thigh posterior compartment
MFM Total score

HHM - Pinch grip

HHM - Ankle dorsiflexion

6MWT - Total distance

NSAD Total Score

FF - Lower leg posterolateral compartment

Mean SHAP value
0.0531
0.0529
0.0281
0.0246
0.0243
0.0202
0.0199
0.0192
0.0162
0.0145
0.0145
0.0141
0.0136
0.0135
0.0125
0.0112
0.0089
0.0087
0.0083
0.0078
0.0077
0.0075
0.0071
0.0057
0.0054
0.0051
0.0051
0.0048
0.0039
0.0038



Table S4 Mann-Whitney U test p-values comparing patients in the fast stage of
progression vs those in the moderate stage of progression

Baseline variables
(Cross-sectional)

Age at assessment (years)
Disease duration (years)
Creatine phosphokinase (U/L)

HHM - Ankle plantar flexors (knee flexed)
(Ib)

HHM - Ankle plantar flexors (knee
straight) (Ib)

HHM — Grip (Ib)

HHM - Hip abduction (Ib)
HHM - Hip adduction (Ib)

HHM - Knee flexion (Ib)
HHM - Pinch grip (Ib)

HHM - Wrist flexion (Ib)

MMT - Ankle Eversion
MMT - Ankle Inversion

MMT - Ankle Plantarflexion (knee
straight)
MMT - Ankle Plantarflexion (knee flexed)

MMT - Elbow Extension

MMT - Elbow Flexion Brachioradialis
MMT - Elbow Flexion Biceps
MMT - Hip Adduction

MMT - Hip Abduction

MMT - Hip Extension

MMT - Hip Flexion

MMT - Knee Flexion

MMT - Shoulder Abduction
MMT - Shoulder Flexion

MMT - Wrist Extension

Time to run/walk 10 meters (s)

Time to run/walk 10 meters — velocity
(m/s)
6MWT - Total distance (m)

6MWT — velocity (m/s)
Time to rise from floor (s)

Fast stage of
progression
Me (IQR)

29.0 (23.3 —
38.8)
8.0 (6.0 — 14.0)

6630.0 (3577.0
— 9574.5)
11.5 (6.3 — 18.6)

12.9 (7.1 -23.3)

81.0 (47.0 -
112.0)
221 (15.8 —
30.0)
13.8 (9.2 - 20.8)

11.2 (5.4 — 24.5)

27.0 (16.5 —
37.0)
18.3 (12.7 —
24.5)
6.0 (4.0 - 8.0)

7.0 (5.5 - 9.0)
3.0 (2.0 - 7.0)

5.0 (3.0 — 7.0)
8.5 (7.0 - 9.5)
8.0 (7.0 — 10.0)
8.0 (7.0 - 9.5)
3.0(2.0-5.0
6.0 (3.0- 8.0
3.8(3.0-6.4
6.5(3.0— 8.0
6.0(3.0-7.0
7.0 (6.0-8.0
7.0 (6.0 - 8.0)
9.3 (8.0 — 10.0)
8.3 (7.0 — 10.6)
1.2 (0.9 - 1.4)

~— ~— ~— ~— ~—~ ~—

365.0 (297.0 —
425.3)
1.0 (0.8 - 1.2)

5.7 (4.1 - 9.5)

Moderate
stage of
progression
Me (IQR)
35.0 (29.0 —
49.0)
14.0 (10.0 —
19.0)
3486.0 (2501.0
- 5310.5)
15.5 (7.8 — 27.9)

17.5 (7.6 — 32.6)

90.0 (61.0 —
129.0)
25.4 (17.0 -
35.2)
16.5 (10.2 —
26.5)
16.6 (7.5 — 28.4)

31.6 (23.0 -
41.0)
21.0 (16.0 -
26.6)

7.5 (4.0 — 10.0)

8.5 (6.5—10.0)
5.0 (2.0 — 10.0)

6.0 (3.0-9.0)
9.0 (7.0 — 10.0)
9.0 (8.0 — 10.0)
9.0 (7.5 - 10.0)
4.0 (2.0 - 8.0)
7.5(5.5-9.0)
6.0 (3.0 -7.5)
7.5(6.0-9.0)
7.0 (4.0 - 8.0)
7.5(7.0-9.0)
7.5(6.5-9.0)
10.0 (9.0 - 10.0)
7.6 (4.9 - 10.6)
1.3 (0.9 - 2.0)

385.0 (301.0 —
500.0)
1.1 (0.8 — 1.4)

4.6 (3.1-8.0)

p value

<0.001
<0.001
<0.001

<0.001
<0.01

<0.01
0.012
0.012

<0.001
<0.001

<0.01

<0.01
<0.001
<0.001

0.016
0.016
<0.001
<0.001
<0.01
<0.001
<0.001
<0.001
<0.001
<0.001
<0.01
<0.001
0.016
0.016

0.048

0.017
<0.01



Time to rise from floor — velocity (m/s)
FF — Gracilis (%)

FF — Sartorius (%)

FF - Vastus intermedius (%)

FF - Vastus medialis (%)

cCSA - Adductor magnus (cm?)

cCSA - Extensor digitorum (cm?)

cCSA — Gracilis (cm?)

cCSA — Sartorius (cm?)

cCSA - Tibialis posterior (cm?)

cCSA - Vastus intermedius (cm?)

cCSA - Vastus lateralis (cm?)

CSA - Extensor digitorum (cm?)

CSA - Gracilis (cm?)

CSA — Sartorius (cm?)

CSA - Tibialis posterior (cm?)

CSA - Vastus intermedius (cm?)

FF - Thigh anterior compartment (%)
FF - Thigh medial compartment (%)
cCSA - Thigh anterior compartment
(cm?)

cCSA - Thigh medial compartment (cm?)
cCSA - Lower leg anterior compartment
(cm?)

CSA - Lower leg anterior compartment
(cm?)

0.2 (0.1-0.2)
7.9 (6.1 - 12.3)

10.8 (7.6 — 16.3)
17.8 (8.3 — 33.5)

22.3 (11.9 -
33.3)
739.0 (411.6 —
1096.9)
217.4 (168.0 —
252.2)
285.2 (205.4 —
419.8)
286.7 (208.3 —
351.5)
295.7 (220.5 —
360.5)
1000.1 (723.0 —
1351.8)
795.8 (573.9 —
1115.8)
247.8 (208.7 —
284.1)
320.4 (248.5 —
447.2)
329.4 (250.2 —
401.3)
357.8 (280.3 —
433.7)
1252.2 (1097.7
—1634.2)
22.7 (10.9 —
32.3)
15.2 (10.2 -
23.7)
751.8 (571.0 —
1078.6)
452.6 (281.6 —
625.6)
262.2 (204.0 —
322.3)
316.1(270.8 —
366.5)

0.2 (0.1-0.3)
11.3 (6.5 — 21.6)
13.5 (6.5 — 21.6)

39.5 (12.7 —
54.3)
38.2 (12.5 -
50.7)
527.6 (330.5 —
818.6)
163.7 (115.5 —
196.7)
209.8 (149.3 —
263.9)
204.3 (138.9 —
319.5)
246.4 (176.6 —
308.9)
563.8 (365.7 —
990.2)
545.2 (377.9 —
1135.8)
191.8 (156.1 —
241.7)
237.3 (189.0 —
303.8)
248.2 (169.0 —
365.4)
210.5 (260.0 —
371.1)
1025.2 (769.6 —
1432.3)
38.4 (12.5 —
51.4)
26.1 (13.0 -
34.6)
502.3 (332.9 —
1023.1)
336.6 (239.1 —
447.9)
211.5 (132.0 -
281.0)
266.7 (196.5 —
328.3)

0.017
0.048
0.044
<0.001

0.036

0.048

<0.001

<0.001

<0.01

0.023

<0.001

0.042

<0.001

<0.001

0.020

<0.01

<0.01

0.016

<0.01

0.020

<0.01

<0.01

0.137



