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Fig. S1. Correlation between the body weight and the muscle weight, and between the
body weight and the physiological cross-sectional area (pCSA) of the extensor carp
ulnaris (ECU) muscle in normal (n=15) and affected (n=15) dogs.
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Normal Affected

eMyHC + Laminin

Fig. S2. Affected dog extensor carp ulnaris muscle shows low-level fresh regeneration.
Representative embryonic myosin heavy chain (eMyHC) immunofluorescence staining images
from normal and affected ECU muscles. Individual myofibers were outlined by laminin
immunostaining. Yellow arrow, a myofiber containing eMyHC.
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Fig. S3. The twitch (Pt) to tetanic (Po) force ratio in normal (n=14) and affected (n=12) dogs.

MyHC | MyHC lla  MyHC lib

ECU muscle Extraocular muscle
Normal Affected Normal

BA-D5 + SC-71
+ BF-F3 + Laminin

Fig. S4. Type IIb myofiber is absent in the dog ECU muscle. Representative myosin heavy chain isoform
(MyHC) immunostaining photomicrographs from normal and affected ECU muscles, and a normal extraocular
muscle. Type I myofibers (blue) were stained with antibody BA-DS5. Type Ila myofibers (red) were stained with
antibody SC-71. Type IIb myofibers (green) were stained with antibody BF-F3. The muscle cell membrane
(green) was stained with a polyclonal antibody against laminin.
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Latissimus dorsi muscle ECU muscle
Normal Affected

1 .

Normal

BF-35 + Laminin

Latissimus dorsi muscle
Normal

Fig. S5. Evaluation of type IIx fibers in dog muscle. (A) Representative myosin heavy chain
isoform immunostaining using antibody BF-35. The BF-35 antibody stains all myosin heavy
chain isoforms except type IIx. Type IIx fibers can be readily identified in the latissimus dorsi
muscle. No type IIx fiber was detected in the dog ECU muscle. Asterisk (*), a type IIx
myofiber. (B) Representative myosin heavy chain isoform immunostaining of the latissimus
dorsi muscle using antibodies 6H1 and BF-35. The 6H1 antibody cannot identify type IIx
myofibers in dog muscle. Asterisk (*), a type IIx myofiber. Pound sign (#), a non-type IIx
myofiber.
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Fig. S6. Quantification of the average contraction and relaxation rate. (A) The average
contraction rate of twitch contraction in the normal (n=14) and affected (n=12) ECU muscle. The
rate is calculated using the equation Pt/TPT. (B) The average contraction rate of tetanic
contraction in the normal (n=15) and affected (n=15) ECU muscle. The rate is calculated using
the equation Po/TPT. (C) The average relaxation rate (based on 2 RT) of twitch contraction in
the normal (n=14) and affected (n=12) ECU muscle. The rate is calculated using equation (Pt) /
(2 RT). (D) The average relaxation rate (based on ' RT) of tetanic contraction in the normal
(n=15) and affected (n=15) ECU muscle. The rate is calculated using equation (Pt) / (*2 RT).
Asterisk (*), significantly different from each other. P < 0.05, unless noted on the graph.
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Table S1. Optimized stimulation parameters of the ECU muscle

Normal Affected
Sample size 15 15
Gender M M
Min 700 300
Optimal Max 2000 1600
resting tension
(@) Average 1257.53+352.49 728.57+329.17*
Majority" 1000 to 2000 (80%) 600 to 1600 (73%)
Min 20 20
Optimal Max 600 300
stimulation current
(mA) Average 100.67 £ 144 .54 77.33+77.04
Majority" 40 to 80 (73%) 20 to 80 (80%)
Min 500 500
Optimal Max 800 800
stimulation duration
(msec) Average 760.00+105.56 706.67+122.28
Majority" 800 (87%) 800 (60%), 600 (27%)
Min 80 80
Optimal Max 120 120
stimulation frequency
(Hz) Average 101.334+14.07 94.67+14.07
Majority” 100 (53%) 100 (47%), 80 (40%)

ECU, extensor carpi ulnaris muscle; Min, minimum value; Max, maximum value.

*, Significantly different from normal dogs.

a, Optimal condition(s) in most of the dogs in the same column.

Data are presented as mean + SD
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Table S2. Antibodies used in myofiber type immunofluorescence staining

MyHC isoform s .

Antibody name Isotype specificity Dilution Figure
BA-D5 1gG2b MyHC 1 1220 Figs 7, S4
SC-71 IgG1 MyHC Ila 1:100 Figs 7, S4
BF-F3 IgM MyHC IIb 1:40 Figs 7, S4

6H1 IgM MyHC IIx 1:50 Fig. S5B
Allisoforms .
BF-35 IgGl1 e 1:50 Fig. S5
F1.652 IgG1 eMyHC 1250 Figs 3D, S2
Table S3. Primers and probes used in droplet digital PCR

Gene N(Slzu;é:c‘e;e:ce lﬁ}g{; Forward primer (5' - 3") Reverse primer (5' - 3") Probe (5'- 3"
MYH7 NM_001113711.1 1 AGAATGACCTCCAGCTTCAAGTG AGCGCTCCTCTGCATCAG AAGCGGAACAAGACAAC
MYH2 NM_001076795.1 Ila  TCAGTGTGGCTAGCATTGATGATC GTGAGCTTGTAGATGGAGACTTTCT ACAGATAGTGCTATTGATATTT
MYH1 NM _001113717.1 1Ix ACATTGCCGGCTTTGAGATCTT GTTTCTCATTGGTGAAGTTGATGCA CAGGCTGTTAAAATCA
MYH4 NM_001076794.1 1Ib CTGATGAGGGTGGAATTCAAGAAGA  CGGACATTGTACTGGATGCAGAAAA  ATGGAGAGGAGAGAGTCC
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Table S4. Comparison of the current study and our previous study

Current study (Hakim et al. )

Our previous study (Yang et al. )

Normal Affected Normal Affected
Sample size 15 15 7 7
Sex M M M M & F
Min 2.16 2.78 0.74 0.84
Age
Max 3.54 3.65 2.55 2.52
(year)
Average 2.96 + 0.43 313 + 0.41 1.64 + 0.79 1.61 +0.78
. Min 15.38 14.74 13.00 10.90
BOdEIQZ )elght Max 34.47 29.84 32.20 22.30
Average 21.23 £ 4.65 19.28 + 4.05 20.34 = 7.29 16.57 £ 4.10
ECU muscle Min 6.09 4.44 3.60 2.95
weight Max 12.93 11.72 15.46 10.51
@ Average 9.49 + 2.48 749 + 1.95% 8.37 + 4.84 6.08 + 2.47
ECU weight / Body Min 0.32 0.28 0.25 0.27
weight ratio Max 0.60 0.49 0.54 0.51
(gkg) Average 0.45 + 0.08 039 + 0.05% 0.39 = 0.11 0.36 = 0.09
ECU muscle Min 11.34 11.76 9.70 14.00
length Max 16.38 16.38 19.50 19.00
(cm) Average 14.14 + 1.54 14.14 + 1.31 14.48 + 3.71 16.04 + 2.13
Min 10.10 7.86 7.19 439
pCSA
(o) Max 17.07 14.89 19.65 11.51
cm
Average 13.78 £2.35 10.91 + 2.15% 11.37 £ 4.51 7.68 +2.16
Min 113.02 56.23 52.80 24.64
P
(I\?) Max 193.38 130.71 159.70 81.80
Average  147.05 +24.11  97.63 + 21.13* 97.15 + 4338  54.94 + 18.70%
. Min 12.75 8.86 10.33 7.79
Po/ m(’;‘:/lge)welght Max 19.86 16.82 15.54 12.08
Average 15.95 + 2.12 13.30 + 2.41* 12.45 + 2.16 921 + 1.42*
Min 9.26 6.08 6.84 5.62
Po/pCSA
5 Max 12.27 11.97 9.81 8.42
(N/em”)
Average 10.72 + 0.84 9.04 + 1.82% 8.38 + 1.08 7.04 + 0.96*

ECU, extensor carpi ulnaris muscle; M, Male; F, Female; N; newton; Po, tetanic force; pCSA, physiological cross-

sectional area; Min, minimum value; Max, maximum value.
*  Significantly different fiom normal dogs.
Data are presented as mean + SD

Table S5. Comparison of the parameters used in eccentric contraction in the current study and our previous study

Current study (Hakim ez al. )

Our previous study (Yang et al. )

Normal Affected Normal Affected
Min 5.00 5.00 4.99 3.13
Z‘;ﬁfﬁ? Max 5.00 5.00 5.00 5.06
Average 5.00 = 0.00 5.00 + 0.00 5.00 = 0.00 4.56 £+ 0.65
Min 5.67 5.88 6.58 6.05
Stretch rate Max 8.19 8.19 10.19 10.35
(mnv's) Average 7.07 +0.77 7.07 + 0.65 7.90 + 2.00 7.14 + 1.72
Variance 0.59 0.43 3.99 2.98

Min, minimum value; Max, maximum value.
Data are presented as mean + SD
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Dataset 1. Raw data tables

Fig. 2¢

% of Centrally
nucleated fibers

Normal | Affected

0.32 47.26

0.00 31.63

2.81 19.82

0.86 18.98

Average: 1.00 29.42

SD: 1.26 13.22

Sample size (n): 4 4
Statistics Analysis

Test: unpaired 7 -test
P value: 0.0052

Fig. 2D Fig. 2E
eMyHC Mini-Feret
(% Area) diameter % of myofibers
Normal | Affected (um) Normal Affected
0.40 1.78 20 0 0 0 0 0 0 5 1 2 1 2 5 2
0.22 1.38 30 0 7 1 12 2 2 14 15 16 10 14 37 15
0.18 2.38 40 16 38 13 55 28 31 17 34 28 34 35 33 32
0.25 1.22 50 50 34 41 29 48 50 17 31 31 27 29 16 30
0.26 0.92 60 28 16 33 4 20 15 20 10 15 17 14 6 14
0.13 2.56 70 5 5 11 0 2 2 11 6 5 7 4 2 4
0.05 1.31 80 0 0 1 0 0 0 10 2 2 3 1 0 2
0.21 1.83 90 0 0 0 0 0 0 3 0 0 1 0 1 1
0.19 100 0 0 0 0 0 0 2 0 0 0 0 0 0
Average: 0.21 1.67 Mini-Feret Normal Normal
SD: 0.10 0.57 di Average SD Average SD
Sample size (n): 9 8 20 0.00 0.00 2.57 1.59
30 4.00 4.20 17.29 8.24
Statistics Analysis 40 30.17 14.02 3043 5.88
Test: unpaired £ -test 50 42.00 8.14 25.86 6.06
P value: <0.0001 60 19.33 9.37 13.71 4.23
70 4.17 3.53 5.57 2.66
80 0.17 0.37 2.86 3.04
90 0.00 0.00 0.86 0.99
100 0.00 0.00 0.29 0.70
Sample size (n): 6 7

Fig. 2D
Fibrosis (%
Area)
Normal | Affected
7.62 18.65
11.30 15.15
7.25 32.30
12.86 31.66
13.76 19.22
23.07 2233
11.30 18.54
12.82 27.18
9.78 30.34
11.28
Average: 12.10 23.93
SD: 4.41 6.52
Sample size (n): 10 9
Statistics Analysis

Test: unpaired 7-test
P value: 0.0002
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Fig. 3B Fig. 3C Fig. 3D Fig. 3E Fig. 3G Fig. 3H Fig. 31 Fig. 3)
Pt sPt TPT 1/2RT Max df/dt Max -df/dt Time to max df/dt Time to max -df/dt
™) (N/em?) (msec) (msec) (N/msec) (N/msec) (msec) (msec)
Normal | Affected Normal | Affected Normal | Affected Normal | Affected Normal | Affected Normal | Affected Normal | Affected Normal | Affected
19.47 5.65 1.49 0.67 93.70 53.87 66.80 41.41 0.48 0.17 -0.21 -0.09 22.10 23.97 39.40 21.27
12.35 12.77 111 1.09 76.10 62.27 63.12 49.22 0.34 0.36 -0.14 -0.17 19.85 21.10 35.80 25.40
15.73 1091 1.23 0.89 75.40 52.90 73.99 48.14 0.45 0.36 -0.14 -0.16 20.50 21.73 31.20 22.20
14.24 5.53 1.07 0.70 75.27 62.43 60.59 64.68 0.38 0.15 -0.16 -0.06 20.40 24.40 27.37 2530
1332 9.18 1.05 1.16 76.70 65.40 71.49 58.16 0.35 0.23 -0.13 -0.10 21.20 25.60 27.10 24.47
11.93 10.14 0.96 0.75 90.90 62.40 8091 55.27 0.28 0.32 -0.10 -0.12 23.03 20.80 3293 27.87
12.76 731 1.06 0.77 69.93 47.07 54.38 34.78 0.34 0.26 -0.16 -0.14 21.00 21.10 32.70 22.10
16.83 13.04 1.18 1.23 70.17 60.77 58.28 44.61 0.45 0.38 -0.19 -0.19 21.70 2137 28.60 24.07
22.06 8.65 1.29 0.79 72.47 59.33 5238 50.70 0.60 0.27 -0.29 -0.12 20.47 21.50 34.70 2330
12.57 9.13 1.10 0.73 66.17 50.97 52.06 44.04 0.36 0.31 -0.16 -0.14 20.50 19.97 32.83 2533
13.71 9.86 0.81 0.66 71.80 57.63 53.24 45.66 0.35 0.30 -0.18 -0.15 22.53 21.30 27.60 2147
15.92 11.54 0.96 1.30 86.37 57.87 73.59 62.26 0.38 0.36 -0.15 -0.11 21.83 20.73 40.47 26.20
14.85 0.92 80.87 90.00 0.36 -0.11 22.80 35.50
12.74 1.26 59.27 50.61 0.42 -0.16 19.97 28.97
Average:  14.89 9.48 Average: 111 0.90 Average:  76.08 57.74 Average:  64.39 49.91 Average:  0.40 0.29 Average:  -0.16 -0.13 Average:  21.28 21.96 Average: 3251 24.08
SD: 2.94 245 SD: 0.17 0.23 SD: 9.39 5.50 SD: 12.17 8.81 SD: 0.08 0.08 SD: 0.05 0.04 S| 1.06 1.72 S 4.34 2.06
Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 14 12
Statistics Analysis Statistics Analysis Statistics Analysis Statistics Analysis Statistics Analysis Statistics Analysis Statistics Analysis Statistics Analysis
Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test
P value: <0.0001 P value: 0.0146 P value: <0.0001 P value: 0.0022 P value: 0.0019 P value: 0.0548 P value: 0.2249 P value: <0.0001
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Fig. 4B
Po
™)

Normal | Affected
175.11 71.37
160.13 103.00
120.93 72.02
132.15 125.77
141.04 56.23
152.91 85.63
128.56 121.56
123.38 71.92
157.80 112.45
193.38 130.71
113.02 97.99
163.49 80.62
152.97 124.30
173.49 93.76
117.35 111.13
Average:  147.00 97.63
SD: 24.12 23.13

Sample size (n): 15 15
Statistics Analysis

Test: unpaired 7 -test

P value: <0.0001

Fig. 4C
sPo
(N/em®)
Normal | Affected

10.38 9.15

12.27 8.80

10.82 6.08

10.35 10.22

10.60 7.15

12.08 10.86

10.36 9.03

10.25 7.63

11.06 10.59

11.33 11.97

9.92 7.56

9.71 6.43

9.26 8.35

10.73 10.58

11.62 11.15
Average: 10.72 9.04
SD: 0.84 1.82

Sample size (n): 15 15
Statistics Analysis

Test: unpaired 7 -test

P value: 0.0031

Fig. 4D
TPT
(msec)

Normal | Affected
814.20 809.00
811.30 608.90
812.80 493.60
809.60 603.80
790.90 612.40
996.80 513.50
801.60 796.20
772.10 660.00
808.90 786.60
804.00 810.50
944.80 815.50
815.10 762.10
810.60
698.00
798.20
Average:  831.80 705.30
SD: 66.95 114.60

Sample size (n): 12 15
Statistics Analysis

Test: unpaired 7 -test

P value: 0.0024

Fig. 4E
1/2RT
(msec)

Normal | Affected
117.24 95.09
118.68 97.50
102.57 72.35
103.84 84.95
105.49 100.83
110.36 104.17
122.96 106.79
97.89 88.44
110.65 98.35
105.77 91.14
93.84 91.85
117.15 84.52
124.42 95.20
109.91 92.75
100.22 100.89
Average:  109.40 93.65

SD: 9.20 8.78
Sample size (n): 15 15
Statistics Analysis

Test: unpaired 7 -test

P value: <0.0001

Fig. 4G
Max df/dt
(N/msec)
Normal | Affected

0.72 0.40

0.79 0.57

0.67 0.58

0.65 0.70

0.47 0.29

0.58 0.44

0.57 0.60

0.53 0.55

0.69 0.60

0.90 0.58

0.57 0.50

0.68 0.56

0.67 0.55

0.85 0.69

0.68 0.57

Average:  0.67 0.55
SD: 0.12 0.10

Sample size (n): 15 15
Statistics Analysis

Test: unpaired 7 -test

P value: 0.0053

Fig. 4H
Max -df/dt
(N/msec)
Normal | Affected

-2.47 -1.37

-2.37 -1.95

-2.00 -1.74

-2.07 -2.35

-2.47 -0.94

-2.44 -1.37

-1.85 -2.14

-2.23 -1.38

-2.59 -1.94

-3.26 -2.73

-2.20 2211

-2.41 -1.72

-1.68 -2.59

-2.83 -1.81

-2.04 -1.96

Average: -2.33 -1.87
SD: 0.39 0.48

Sample size (n): 15 15
Statistics Analysis

Test: unpaired 7 -test

P value: 0.0089

Fig. 41
Time to max df/dt
(msec)
Normal | Affected
28.60 54.20
26.50 39.60
87.90 28.60
28.10 36.70
30.00 54.20
52.00 53.90
33.30 27.50
57.20 32.80
31.90 48.20
67.90 59.10
66.20 61.50
70.70 30.30
25.60 60.70
34.20
53.80
Average: 46.61 45.02
SD: 21.30 12.56
Sample size (n): 13 15
Statistics Analysis

Test: unpaired 7 -test

P value: 0.809

Fig. 47

Time to max -df/dt
(msec)

Normal | Affected
104.30 84.40
106.50 88.50
89.80 66.00
93.10 74.20
92.40 91.40
98.30 93.80
110.00 94.80
90.10 78.90
101.90 88.40
98.40 83.60
87.10 84.70
107.50 77.00
125.40 87.50
103.70 84.50
90.00 90.60
Average: 99.90 84.55

SD: 10.21 7.81
Sample size (n): 15 15
Statistics Analysis

Test: unpaired 7 -test

P value: <0.0001
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Fig. 5B
Average df/dt (N/msec)
% of Normal Affected
contraction
force Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5 | Dog#6 | Dog#7 | Dog#8 | Dog#9 | Dog#10] Dog# 11| Dog#12| Dog#13 | Dog#14] Dog#15| Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5 | Dog#6 | Dog#7 | Dog#8 | Dog#9 | Dog#10] Dog# 11| Dog#12| Dog#13 | Dog # 14| Dog# 15
0-10 .5 .56 .40 .43 .37 .44 4 .39 4 .65 .39 .46 .44 .49 4 .24 .36 .35 .45 .17 25 .43 33 39 .19 .27 .35 .18 A1 .18
10-2 7 67 52 .57 45 55 5 .53 6 7 .56 64 .63 .74 6 .40 .56 .57 .69 28 43 .57 55 6 29 45 .54 27 .68 28
203 6! 58 47 .54 47 52 4 .50 6 .86 .52 .65 6 .83 5 39 .52 .54 .65 28 ) .56 53 5 28 .48 43 27 .66 27
304 5 50 42 46 4 ) 3 47 .52 .75 A1 58 6 .75 4 35 43 .50 59 24 38 49 49 5 .25 43 35 24 59 24
405 .69 42 57 56 35 42 45 36 47 .66 37 47 5 6 44 3 37 44 55 20 35 43 .40 A .22 38 33 20 43 20
506 .53 34 29 34 30 34 3 .27 38 .52 34 39 3 5 37 31 38 4 .16 29 39 31 34 .19 34 4 .18 39 .17
60-7 39 27 3 31 25 29 2 23 29 37 27 30 2 4 2. 9 24 28 3 .12 22 30 26 5 .15 26 14 29 .13
70-8 30 .19 7 23 .19 22 2 18 23 28 17 23 2 2 1 4 .19 21 2 .09 .16 23 19 9 11 20 .15 11 .19 .10
80-9 21 .13 1 .17 .13 .15 1 .12 .15 .18 .12 .15 1 1 1 9 .13 .14 1 .06 11 14 .12 3 .07 .13 .10 .07 .13 .06
90-100 11 .05 .03 .08 .04 .04 .0 03 03 .05 03 04 .04 .03 0. 02 .04 03 05 .02 .04 .03 .02 3 .01 .02 .02 .01 .02 .01
Sample size (n): 15 15
Statistics Analysis
Test: unpaired -test
% of Normal Affected % of
i contractio| P Value
force Average [ SD | Average | SD nforce
0-10 46 .07 30 .10 0-10 .00
10-2 61 11 43 .15 10-2 .02
203 .59 .13 46 14 203 .02
304 .52 .12 A1 .12 304 .02
405 49 11 35 11 40-5
50-6 37 .08 29 .09 50-6(
60-7 29 .05 .22 .07 60-7
70-8 .22 .04 .16 .05 70-8 I
809 .15 .03 11 .03 80-9 .0093
90-100 .05 .02 .02 .01 90-100_| 0.0155
Fig. 5D
Average -df/dt (N/msec)
% of Normal Affected
relaxation
foree Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5 | Dog#6 | Dog#7 | Dog#8 | Dog#9 | Dog#10] Dog# 11| Dog# 12| Dog#13 | Dog#14] Dog#15| Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5 | Dog#6 | Dog#7 | Dog#8 | Dog#9 | Dog#10] Dog# 11| Dog# 12| Dog#13 | Dog# 14| Dog#15
0-10 0.00 20.02 2001 2001 2001 2001 20.04 0.00 2001 2001 0.00 2001 0.00 2001 2001 0.00 0.00 2001 0.00 0.00 0.00 2001 0.00 0.00 0.00 2001 2001 0.00 0.00 0.00
1020 059 0.64 045 018 0.16 018 041 044 0.67 094 0.64 032 065 057 054 028 042 045 036 018 025 042 040 040 017 041 031 024 041 020
2030 AT 119 087 079 2076 077 0385 094 118 155 105 -1.06 114 129 096 0.64 079 082 075 041 061 2090 0.68 086 053 092 0.63 051 074 043
3040 145 150 -1.06 117 119 124 110 137 -1.60 212 147 155 149 192 129 2089 113 116 123 0.60 2090 123 088 121 084 137 102 078 1.09 061
40-50 184 181 134 155 162 1,70 135 181 207 272 -1.86 198 -1.66 246 162 110 151 146 172 077 112 155 109 154 L1 176 138 104 145 077
50-60 224 2.16 172 -1.90 2.09 2.16 -1.66 212 246 315 213 230 164 278 189 127 166 211 089 129 189 127 181 129 2.02 162 122 171 091
60-70 245 236 196 2.06 240 241 183 221 258 323 2.18 240 142 277 2.02 136 173 232 094 136 2.10 137 193 2.10 171 129 181 097
70-80 232 222 193 191 242 232 172 2.01 232 2385 199 2.16 T 238 194 132 163 227 088 129 2.08 132 183 198 162 122 1,70 094
8090 171 159 151 133 2.00 172 125 142 154 1.89 143 146 092 156 53 108 131 -1.86 20.67 102 1.69 .06 141 158 129 20.96 132 074
90-100 0.9 0.8 20.16 20.16 0.7 0.9 012 0.7 0.9 025 20.16 0.9 2020 022 20.16 0.1 013 020 007 011 015 011 016 015 012 0.10 013 0.08
Sample size (n): 15 15
Statistics Analysis
Test: unpaired 7-test
% of Normal Affected % of
i contractio| P Value
force Average | SD | Average [ SD n force
0-10 001 0.01 0.00 0.00 0-10 | 0.0342
1020 049 022 033 0.10 1020 | 0.0342
2030 104 022 0.68 0.16 2030 | 0.0002
3040 143 029 -1.00 023 3040 | 0.0008
2050 183 037 129 031 4050 | 00011
50-60 2.16 041 152 038 50-60 | 0.0009
60-70 229 042 162 042 60-70_| 0.0010
70-80 2.1 039 155 041 70-80 | 0.0027
8090 152 0.26 123 034 8090 | 0.0342
90-100 018 0.03 012 0.03 90-100_| 0.0002
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Fig. SF Fig. SH
FWHM at contraction FWHM at relaxation
(msec) (msec)
Normal Affected Normal | Affected

150.50 170.80 49.00 45.70

127.70 142.70 55.90 35.30

141.90 104.40 46.70 38.20

260.30 100.70 40.70 36.30

231.30 152.90 44.10 48.60

155.00 100.00 57.00 34.30

135.80 121.00 45.60 46.30

191.40 108.10 55.60 40.10

174.20 128.30 47.00 41.30

165.90 109.00 52.40 45.30

168.10 135.80 88.50 47.30

153.70 132.60 45.50 45.60

174.10 151.50 40.80 51.50
155.00 141.10 41.10 41.00 S
175.10 141.00 46.40 48.00 g
e
Average: 170.70 129.30 Average:  50.42 42.99 é
SD: 35.14 21.56 SD:  11.83 5.32 ‘g
Sample size (n): 15 15 Sample size (n): 15 15 &
Q
Q
Statistics Analysis Statistics Analysis "3’
Test: unpaired ¢ -test Test: unpaired ¢ -test é
P value: 0.0006 P value: 0.0347 5
E
&
2
=
b
b
2z
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Fig. 6A
Muscle foree (N)
Normal Affected
frequency
(Hz) Dog# 1] Dog#2[ Dog#3| Dog#4| Dog#5] Dog#6| Dog#7| Dog#8| Dog#9 [ Dog # 10] #11] Dog # 12] Dog # 13[ Dog # 14] Dog # 15| Dog# 1| Dog#2[ Dog#3| Dog#4| Dog#5[ Dog#6| Dog#7[ Dog#8| Dog#9 10] #11 Dog # 12 Dog # 13 Dog # 14|
25 2071 | 1374 | 1852 | 6. 1702 | 15 14 18, 2233 | 1231 | 1ol 1831 | 1881 | 14 1349 | 1375 | 613 | 12 Ik 14| 15 10.56 |10 1146 | 117 X 10,1
102 6 718 | ® 9331 | 7431 | 7 9 10333 9% | o 8829 | 9301 | 5. 5919 0 5 3 540 | 64 5217 3916 | 530 510
150 44 3 3 163.42 | 99,6 9 [ 13 2 | 93 X 593 7 9479 | 10254 74 | 102 57
169. 4 04 54 | 15454 | 1 6 64 10856 1012 [ 10820 | 122.60 81| 120. 105.72 |
175, 5 19139 | 1 7 .67 | 114,53 103 5 | s 11245 | 12957 70 | 124 110,
I 175 ] 19338 | 1 9 18 [ 17256 | 11735 95.9: 3 | s 11040 | 130.76 6@ [ 122 11
120 | 1666 6 193.25 | 11035 B 97 [ 17349 | 11735 | 7684 | 9203 5176 7 105,50 |_130.30 19 [ 116 109.50
Sample size ( 15 14
Statistics Analysis
Test: unnaired 1 -test
% of Normal Affected %of
i contracti| P Value
force | Average| SD [ Average| SD on force
1757 | 35 | 102 | 25 I 0000
§5.71 4947 5 0000
- 0000
] 40 |_0.0000
5 Y X X 50 | 0.0000
I 4 ¥ . X 0000
120 4 5 0000
Fig. 6B
Muscle foree (N/em')
Normal Affected
frequency
(H2) [ Dog# 1] Dog#2| Dog#3| Dog# 4] Dog#5| Dog# 6| Dog#7] Dog#8| Dog# 9| Dog# 10] Dog # 11 Dog # 12| Dog # 13 Dog # 14] Dog # 15| Dog# 1] Dog#2| Dog#3| Dog# 4| Dog#5| Dog# 6| Dog# 7] Dog#8| Dog#9| Dog# 10] Dog # 11 Dog # 12 Dog # 13] Dog # 14
1 ) ) ) 135 2 13 131 0 L1 143 12 4 09 5 7 0
3 9 3 737 I 63 605 6 s 594 47 . . 4. 1
X 4 92 | o7 95 5 . ¥ 927 . Z 7 . . . . . 9 7
10, E X 10. 97 | 10 1081 1 1077 Gl 1 4
I 4 20 [ I a1 I 134 2 I
100 I 7 35 | 1054 7 25 | T I L6l .15 11 15
120 X 15 . .15 | 1052 X 29 |0 10, 1 Y .6 ¥ 10 1162 91 7 93 | 1. 98
Sample size (n): 15 1
Statisties Analysis
Test: unpaired 1 test
% of Normal Affected %of
i contracti| P Value
force | Average| SD | Average| sD on force
2 17 X ¥ I 0055
5 0016
- 0017
40 | 0.0055
X ¥ ¥ ¥ - 0084
100 67 |0 X ¥ 60| 0.0055
120 54 0. 91 ¥ 5 0055
foree
Normal Affected
frequency
(Hz) D Dog#2[ Dog#3| Dog#4| Dog#5[ Dog#6| Dog#7| Dog#8| Dog# 9| Dog # 10] Dog # 11] Dog # 12 Dog # 13[ Dog # 14] Dog # 15| Dog# 1| Dog#2| Dog#3 | Dog#4| Dog#5| Dog#6| Dog# 7| Dog#8| Dog# 9| Dog # 10] Dog # 11] Dog # 12 Dog # 13 Dog # 14|
12 36 Ik 7 E 9.79 97 54 I 09 [ 1094 91 9.4 0 4. 9.46 X I
78 5 2. 1 565 47 | 4376 70 7 5. 4267
71| 91 ) 55 0 §6.7 74 | 1999 a4 827
57 | 96 77 100 3] 96.0 33 | 9506 13 X 96.7:
100.00 | D) 9. 10 I 9932 | 100.01 5 10 100.00 | 100.00 | 10 9887 | 100,01
100 | 9998 | 10000 | 10000 | 1 99. .66 | 9 9926 | 1 I 100.00 | 99.4 I I 9 9934 | 9609 | 9646 I .63 | 10000 | 983 I
120 | 9515 | 99.04 | 9959 | o 9931 | 100.00 | 100, 31 | 949 976 954 100, 59,3 00 | 984 | 896 100, 47 4
Sample size ( 15
Statistics Analysis
Test: unnaired 1 -test
% of Normal Affected %of
i contracti| P Value
force | Average| SD | Average| SD on force
24 [ 11 I
34| 49, 5
.70 -
37 4
.74
I 58
120 .02 5
Fig. 6D
Muscle foree (% of initial)
Normal
ECC cycle
Dog #7] Dog #8] Dog#9| Dog #10] Dog # 11] 14] #15 Dog#1] 3
100.00 |_100.00 | 100.00 | 100.00 | 100.00 | 100, 0 [ 10000 | 100
7 I
11 9. K
54 a2 | 77
. 71|44 76
s 1 1 113 2 | 4L 75
9 1 9. 04 | 029 9 | 6461 | 39 7
10 2 7 1] s 0 4| 004 9 9 | 38 5 7
Sample size ( 15
Statisties Analysis
Test: unpaired 1 test
Normal Affected
ECC cydle ECC | p value
Average| SD | Average| sD cyele
100, X 100, 0
X X 4. 0000
79 9. 0002
0000
0000
0000
0000
s B} E 0000
9 8 3 0000
10 19 7 10| 00000
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Fig. 7B
% of myofibers
MyHC Normal Affected
isoforms
Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5| Dog#6 | Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5 | Dog#6 | Dog#7 | Dog#8
1 71.68 65.74 76.16 61.86 68.30 57.81 28.37 34.90 37.87 25.92 27.95 24.94 23.71 15.83
I/Ila 0.48 0.00 1.02 0.00 0.94 0.48 19.61 12.89 6.84 14.95 20.07 2.68 2.85 14.29
1la 27.84 34.26 22.82 38.14 30.76 41.71 52.02 5221 55.28 59.13 51.98 72.38 73.44 69.88
Sample size (n): 6 8
Statistics Analysis

Test: unpaired ¢ -test

Affected

Normal
’MfyHC ’MzHC P Value
isolorms Average SD Average SD isolorms
1 66.93 6.63 27.44 6.79 1 0.0000
I/Ila 0.49 0.44 11.77 6.91 I/Ila 0.0019
Ila 32.59 6.90 60.79 9.55 Ila 0.0001
Fig. 7C
Relative percentage (%)
MyHC Normal Affected
isoforms
Dog#1 | Dog#2 | Dog#3 | Dog#1 | Dog#2| Dog#3
I 55.55 55.54 47.69 28.60 33.97 44.62
1la 44.45 44.46 5231 71.40 66.03 55.38
Sample size (n): 3 3
Statistics Analysis
Test: unpaired ¢ -test
MyHC Normal Affected MyHC
isof isof P Value
isolorms Average SD Average SD isolorms g
1 52.93 4.54 35.73 8.15 1 0.0331 "g
Ila 47.07 4.54 64.27 8.15 Ila 0.0331 S
—
[e]
Fig. 7B b=
Transcript copy (copy/ng) =
_
. Normal Affected E
Transcript 5
Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5| Dog#6 | Dog#1 | Dog#2 | Dog#3 | Dog#4 | Dog#5 | Dog#6 | Dog#7 £
MyHC7 | 1.4E+05 | 7.5E+04 | 1.3E+05 | 5.6E+04 [ 1.1E+05| 8.3E+04 | 4.8E+04 | 4.0E+04 | 2.9E+04 | 3.4E+04 | 7.7E+04 | 5.0E+04 | 9.0E+04 9
MyHC2 | 9.0E+04 | 5.9E+04 | 1.0E+05 | 5.4E+04 | 4.6E+04 | 4.6E+04 | 1.1E+05 | 6.4E+04 | 2.7E+04 | 7.1E+04 | 1.2E+05 | 1.5E+05 | 1.3E+05 &
MyHC1 | 8.4E+02 | 5.2E+02| 1.3E+03 | 43E+02 | 4.8E+02| 3.5E+02 | 4.6E+02 | 4.6E+03 | 9.9E+02 | 3.1E+03 | 2.0E+03 1.4E+03 =]
MyHC4 | 1.0E+00 | 1.0E+00 | 0.0E+00 | 0.0E+00 [ 0.0E+00| 0.0E+00 | 2.0E+01 | 2.3E+01 | 1.8E+01 | 9.0E+00 | 4.0E+00 | 1.6E+01 | 3.1E+01 ‘?
Sample size (n): 6 8 g
e gs . (%]
Statistics Analysis c
Test: unpaired ¢ -test E
Normal Affected 8
Transcript Transcript | P Value s
Average SD Average SD 1%,
MyHC7 | 1.0E+05 | 3.5E+04 | 5.2E+04 | 2.3E+04 MyHC7 0.0208 %
MyHC2 | 6.7E+04 | 2.4E+04 | 9.5E+04 | 4.2E+04 MyHC2 0.2547 o
MyHC1 | 6.6E+02 | 3.7E+02 | 2.1E+03 | 1.5E+03 MyHCl1 0.0177 §
MyHC4 | 3.3E-01 | 5.2E-01 | 1.7E+01 | 8.9E+00 MyHC4 0.0021 )
7]
©
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Table 1
ECU
Age Body weigh ECU fnuscle weight/body ECU muscle pCSA
Dog name weight . lenght 2
(Year) (kg) @ weight (cm) (cm”)
(g/kg)
2.16 34.47 12.93 0.38 15.96 16.86
2.28 19.50 9.22 0.47 14.70 13.06
2.50 17.24 6.09 0.35 11.34 11.18
2.62 18.51 8.50 0.46 13.86 12.77
2.82 20.41 9.40 0.46 14.70 13.31
2.82 20.41 8.94 0.44 14.70 12.66
2.82 15.38 7.26 0.47 12.18 12.41
Normal 3.07 16.92 6.80 0.40 11.76 12.04
3.09 22.72 10.36 0.46 15.12 14.26
3.19 23.59 12.40 0.53 15.12 17.07
3.20 21.45 7.13 0.33 13.02 11.40
3.40 20.41 12.23 0.60 15.12 16.84
3.42 20.46 12.00 0.59 15.12 16.52
3.47 27.22 12.72 0.47 16.38 16.16
3.54 19.73 6.32 0.32 13.02 10.10
Min 2.16 15.38 6.09 0.32 11.34 10.10
Max 3.54 34.47 12.93 0.60 16.38 17.07
Average 2.96 21.23 9.49 0.45 14.14 13.78
SD 0.43 4.65 2.48 0.08 1.54 2.35
2.48 15.24 5.63 0.37 13.86 8.46
2.55 21.59 7.32 0.34 13.02 11.70
2.75 20.09 8.13 0.40 14.28 11.85
2.78 20.09 9.44 0.47 15.96 12.31
2.86 15.83 4.44 0.28 11.76 7.86
2.90 15.20 5.09 0.33 13.44 7.88
3.02 19.87 9.78 0.49 15.12 13.46
Affected 3.02 14.88 6.09 0.41 13.44 9.43
3.22 20.41 7.50 0.37 14.70 10.62
3.47 22.90 8.37 0.37 15.96 10.92
3.48 22.13 8.63 0.39 13.86 12.96
3.49 17.41 7.59 0.44 12.60 12.54
3.50 29.84 11.72 0.39 16.38 14.89
3.65 14.74 5.72 0.39 13.44 8.86
3.73 19.00 6.84 0.36 14.28 9.97
Min 2.78 14.74 4.44 0.28 11.76 7.86
Max 3.65 29.84 11.72 0.49 16.38 14.89
Average 3.13 19.28 7.49 0.39 14.14 10.91
SD 0.41 4.05 1.95 0.05 1.31 2.15
P value 0.2913 0.2318 0.0206 0.0225 1.0000 0.0016
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Fig. S1
Body weigh ECU fnuscle pCSA
Dog name weight 2
(kg) ( (cm®)
g)
34.47 12.93 16.86
19.50 9.22 13.06
17.24 6.09 11.18
18.51 8.50 12.77
20.41 9.40 13.31
20.41 8.94 12.66
15.38 7.26 12.41
Normal 16.92 6.80 12.04
22.72 10.36 14.26
23.59 12.40 17.07
21.45 7.13 11.40
20.41 12.23 16.84
20.46 12.00 16.52
27.22 12.72 16.16
19.73 6.32 10.10
15.24 5.63 8.46 5
21.59 7.32 11.70 ‘g
20.09 8.13 11.85 g
20.09 9.44 12.31 3
15.83 4.44 7.86 2
15.20 5.09 7.88 £
19.87 9.78 13.46 3
Affected 14.88 6.09 9.43 ?
20.41 7.50 10.62 a
22.90 8.37 10.92 =
22.13 8.63 12.96 $
17.41 7.59 12.54 =
29.84 11.72 14.89 o
14.74 5.72 8.86 é
19.00 6.84 9.97 v
©
&
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Fig. S3
Pt/Po
Normal | Affected
0.12 0.07
0.10 0.12
0.12 0.09
0.10 0.10
0.09 0.11
0.09 0.08
0.10 0.10
0.11 0.12
0.11 0.07
0.11 0.11
0.08 0.08
0.10 0.12
0.09
0.11
Average: 0.10 0.10
SD: 0.01 0.02
Sample size (n): 14 12

Statistics Analysis
Test: unpaired ¢ -test
P value: 0.4575
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Fig. S6A Fig. S6B Fig. S6C Fig. S6D
Pt/TPT Pt/1/2RT Po/TPT Po/1/2RT
Normal | Affected Normal | Affected Normal | Affected Normal | Affected
0.21 0.10 0.29 0.14 0.20 0.10 1.49 0.81
0.16 0.21 0.20 0.26 0.15 0.17 1.35 1.06
0.21 0.21 0.21 0.23 0.17 0.15 1.18 1.00
0.19 0.09 0.24 0.09 0.19 0.21 1.27 1.48
0.17 0.14 0.19 0.16 0.16 0.09 1.34 0.56
0.13 0.16 0.15 0.18 0.16 0.17 1.39 0.82
0.18 0.16 0.23 0.21 0.24 0.15 1.05 1.14
0.24 0.21 0.29 0.29 0.15 0.11 1.26 0.81
0.30 0.15 0.42 0.17 0.20 0.14 1.43 1.14
0.19 0.18 0.24 0.21 0.19 0.16 1.83 1.43
0.19 0.17 0.26 0.22 0.18 0.12 1.20 1.07
0.18 0.20 0.22 0.19 0.14 0.11 1.40 0.95
0.18 0.17 0.15 1.23 1.31
0.21 0.25 0.13 1.58 1.01
0.14 1.17 1.10
Average: 0.20 0.17 Average: 0.24 0.20 Average: 0.18 0.14 Average: 1.35 1.05
SD: 0.04 0.04 SD: 0.07 0.05 SD: 0.03 0.03 SD: 0.19 0.24
Sample size (n): 14 12 Sample size (n): 14 12 Sample size (n): 12 15 Sample size (n): 15 15
Statistics Analysis Statistics Analysis Statistics Analysis Statistics Analysis
Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test Test: unpaired 7 -test
P value: 0.0470 P value: 0.0785 P value: 0.0036 P value: 0.0009
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Table S1
Optimal f)ptim&.xl (.)ptim&.xl F)ptim&.xl
. . stimulation Stimulation stimulation
Dog name |resting tension .
current duration frequency
® (mA) (msec) (Hz)
1100 20 800 80
1100 60 800 80
1300 600 500 80
1500 40 800 100
1600 40 800 100
1400 50 500 100
900 60 800 100
Normal 1463 60 800 100
700 80 800 100
800 100 800 100
1000 200 800 100
1000 40 800 120
1500 40 800 120
2000 40 800 120
1500 80 800 120
Min 700.00 20.00 500.00 80.00
Max 2000.00 600.00 800.00 120.00
Average 1257.53 100.67 760.00 101.33
SD 352.49 144.54 105.56 14.07
600 60 500 80 -
1000 20 600 80 =
600 60 600 80 g
600 80 600 80 5
600 100 600 80 €
1600 20 800 80 >
400g 40 500 100 g
Affected 1100 20 800 100 0
700 20 800 100 g
300 40 800 100 a
500 80 800 100 =
500 200 800 100 .
500 300 800 100 £
900 40 800 120 2
700 80 800 120 =
Min 300.00 20.00 500.00 80.00 ]
Max 1600.00 300.00 800.00 120.00 5
Average 728.57 77.33 706.67 94.67 “
SD 329.17 77.04 122.28 14.07 g
o
P value 0.0003 0.5855 0.2115 0.2052 é
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Table S4
ECU
Age Body weigh ECU Enuscle weight/body ECU muscle pCSA Po/ECU weight| Po/pCSA
Dog name weight . lenght 2 Po (N) 2
(Year) (kg) @ weight (cm) (em”) (N/g) (N/em”)
(g/kg)
2.16 34.47 12.93 0.38 15.96 16.86 175.11 13.54 10.38
2.28 19.50 9.22 0.47 14.70 13.06 160.13 17.37 12.27
2.50 17.24 6.09 0.35 11.34 11.18 120.93 19.86 10.82
2.62 18.51 8.50 0.46 13.86 12.77 132.15 15.55 10.35
2.82 20.41 9.40 0.46 14.70 13.31 141.04 15.00 10.60
2.82 20.41 8.94 0.44 14.70 12.66 152.91 17.10 12.08
2.82 15.38 7.26 0.47 12.18 12.41 128.56 17.71 10.36
Normal 3.07 16.92 6.80 0.40 11.76 12.04 123.38 18.14 10.25
3.09 22.72 10.36 0.46 15.12 14.26 157.80 15.23 11.06
3.19 23.59 12.40 0.53 15.12 17.07 193.38 15.60 11.33
3.20 21.45 7.13 0.33 13.02 11.40 113.02 15.85 9.92
3.40 20.41 12.23 0.60 15.12 16.84 163.49 13.37 9.71
3.42 20.46 12.00 0.59 15.12 16.52 152.97 12.75 9.26
3.47 27.22 12.72 0.47 16.38 16.16 173.49 13.64 10.73
3.54 19.73 6.32 0.32 13.02 10.10 117.35 18.57 11.62
Min 2.16 15.38 6.09 0.32 11.34 10.10 113.02 12.75 9.26
Max 3.54 34.47 12.93 0.60 16.38 17.07 193.38 19.86 12.27
Average 2.96 21.23 9.49 0.45 14.14 13.78 147.05 15.95 10.72
SD 0.43 4.65 2.48 0.08 1.54 2.35 24.11 2.12 0.84
2.48 15.24 5.63 0.37 13.86 8.46 77.37 13.74 9.15
2.55 21.59 7.32 0.34 13.02 11.70 103.00 14.07 8.80 _S
2.75 20.09 8.13 0.40 14.28 11.85 72.02 8.86 6.08 ®
2.78 20.09 9.44 0.47 15.96 12.31 125.77 13.32 10.22 E
2.86 15.83 4.44 0.28 11.76 7.86 56.23 12.66 7.15 '-g
2.90 15.20 5.09 0.33 13.44 7.88 85.63 16.82 10.86 E,
3.02 19.87 9.78 0.49 15.12 13.46 121.56 12.43 9.03 8
Affected 3.02 14.88 6.09 0.41 13.44 9.43 71.92 11.81 7.63 5
3.22 20.41 7.50 0.37 14.70 10.62 112.45 14.99 10.59 g
3.47 22.90 8.37 0.37 15.96 10.92 130.71 15.62 11.97 a
3.48 22.13 8.63 0.39 13.86 12.96 97.99 11.35 7.56 %
3.49 17.41 7.59 0.44 12.60 12.54 80.62 10.62 6.43 (?
3.50 29.84 11.72 0.39 16.38 14.89 124.30 10.61 8.35 g
3.65 14.74 5.72 0.39 13.44 8.86 93.76 16.39 10.58 g
3.73 19.00 6.84 0.36 14.28 9.97 111.13 16.25 11.15 8
Min 2.78 14.74 4.44 0.28 11.76 7.86 56.23 8.86 6.08 5
Max 3.65 29.84 11.72 0.49 16.38 14.89 130.71 16.82 11.97 b
Average 3.13 19.28 7.49 0.39 14.14 10.91 97.63 13.30 9.04 ﬁ
SD 0.41 4.05 1.95 0.05 1.31 2.15 23.13 2.41 1.82 g
o
P value 0.2913 0.2318 0.0206 0.0225 1.0000 0.0016 0.0000 0.0034 0.0031 %
©
2
[a)
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Table S5
[}
Dog name 7 :tfrgtirlllgth Stretch rate
5.00 7.98
5.00 7.35
5.00 5.67
5.00 6.93
5.00 7.35
5.00 7.35
5.00 6.09
Normal 5.00 5.88
5.00 7.56
5.00 7.56
5.00 6.51
5.00 7.56
5.00 7.56
5.00 8.19
5.00 6.51
Min 5.00 5.67
Max 5.00 8.19
Average 5.00 7.07
SD 0.00 0.77
5.00 6.93
5.00 6.51 -
5.00 7.14 _g
5.00 7.98 ‘E"
5.00 5.88 ‘§
5.00 6.72 <
5.00 7.56 %’
Affected 5.00 6.72 £
5.00 7.35 g
5.00 7.98 %
5.00 6.93 =
5.00 6.30 2
5.00 8.19 ‘g
5.00 6.72 K7}
5.00 7.14 &
Min 5.00 5.88 9
Max 5.00 8.19 =
Average 5.00 7.07 S
SD 0.00 0.65 2
2
P value 1.00 o
©
@
[a]
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