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Figure Legends and Tables

Fig. S1.Comparison of the Homogeneous and Heterogeneous options. Comparison of the
results and cartographies obtained by Muscle)2 after fiber morphology analysis on laminin-
stained Tibialis anterior sections after partial injury, with the Healthy option (left) and the
Damaged option (right). Histograms at the bottom show the frequency of fibers with different
cross-sectional areas. The results show that the number of included fibers is higher with the
Damaged option than with the Healthy option where a number of fibers are excluded from
the analysis (black fibers).

Fig. S2. Analysis of the diaphragm with MuscleJ2. (A) Cartography of the extracellular matrix
(ECM) staining representing the diaphragm of the mouse rolled up on itself at the time of
cutting. (B) Comparison of the results obtained by MuscleJ2 after ECM analysis on laminin-
stained diaphragm sections, with the Diaphragm option and the Limb option. The results show
that the total surface area is smaller with the Diaphragm section due to the removal of the
fiberless parts (*), which is not the case with the Limb option.

Fig. S3. Comparison of the Data Acquisition panel between the macro and the plugin
MuscleJ2. Screenshots of the dialog boxes in the initial macro (A) and the plugin (B) showing
changes in the Data acquisition section.

Fig. S4. Perimyonuclei detection with MuscleJ2. (A) Skeletal muscle section from injured
mouse (21days post-injury) stained with Dapi, Pcm1 and laminin antibodies (SB=500um) and
representative cartography of perimyonuclei quantification results obtained with Muscle]2.
Only double Pcm1/Dapi-positive cells in the ROIMB are quantified and represented in the



cartography. (B) The grey table shows the results obtained from the global results file and (C)
the green table a subset of the results obtained from the PeriMyoNucleiDetails file.

Fig. S5. Fiber typing with MuscleJ2. (A) Skeletal muscle section stained with Dapi, Myosin
Heavy chain IIX, IIA, | and laminin antibodies (SB=600um). (B) Representative cartographies
(original image, Fiber morphology and Fiber Typing) of the results obtained with Muscle)2
(SB=300um). (C) Global file results and fiber detail results. All areas are given in pm?.

Fig. S6. Global information associated with a MuscleJ2 batch run. Screenshots of the
BATCH_LOG text file corresponding to the meta data and the analysis performed during the
batch run as well as channel attributions, to keep a printout of options and global information.

Sup Table 1: Main features of tools and software available to perform a fully or semi-
automatic analysis on skeletal muscle immunofluorescence images.

List of abbreviations used: Al: artificial intelligence; DPI: days post injury; EBD: Evans blue dye;
IF: immunofluorescence; IHC: immunohistochemistry; MYH: myosin heavy chain (gene);
NCAM: neural cell adhesion molecule; PFA: paraformaldehyde; ref: reference.

Sup Table 2: List of antibodies and specific protocols used
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FigS2.

Option Diaphragm |Option Limb
Whole Section Area |7785545.0 1.5096652E7
ECM Area Tot 1684250.4 1684294.8
% ECMArea 21.633043 11.156744




FigS3.
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Pcmil

Laminin

Dapi

S0 :  ‘:)

Cartography
Ay | LAA\D{F

£ NS 8%

.i‘§§

‘vg

U
OEAY
0

N

¥l
A\ Y

FileName Whole Section Nb Segmented | Nb Segmented Fiber Nb Real PeriMyoNuclei
Area Fiber
Image 1 7351347.5 3314 3314 9053
Perimynonuclei Area Max Feret | Min Feret |Nuclei GC X|Nuclei GCY | Intensity
details
1 47.32 9.825541 7.8 2253 537 3201.2812
2 71.4025 | 11.830178 | 8.953805 2367 550 4157.487
3 32.638126 | 9.475297 | 5.285623 2304 567 3148.1326
4 15.21 8.604832 3.71222 2297 574 2688.9307
5 26.82875 | 7.914267 | 4.665732 2115 575 3261.9211
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GlobalResults file
FileName WhoI:rZ:ction Segn':‘:nted Nb Type | Thres. | Nb Type IIA | Thres. IIA |NbType lIX| Thres. IIX Nb Type Neg | Nb Type I-IIA | Nb Type I-11X | Nb Type IIA-1IX
Fiber
Image 3.6394256E7 11501 161| 3.1257656 567 9.799161 2848 1.3097754 6553 5 90 1303
FiberDetails file
Fiber
details |Area Intensity Type | Intensity Type IlA |Intensity Type IIX |Fiber Type
3286(1385.0057 |1.1461766 16.572737 1.5782285 IA-11X
3287(1162.2657 |1.0533646 9.317839 2.2394698 X
3288(1499.1063 |0.840229 15.722873 2.899948 HA-1IX
3289|1632.9064 |0.75740564 1.4910415 2.4351408 11X
3290|1040.9486 [18.883455 4.2055464 1.8933858 I-11X
3291(1340.5358 |1.0152771 19.135895 2.5192783 IA-11X
3292(1786.2108 |0.8130596 8.119895 2.3356628 11X
3293(2545.321 0.8429119 2.162912 2.2293487 11X
3294(3860.5012 |0.50881624 1.1416663 0.669277 Neg
3295|1527.5828 [0.5188968 2.1446629 2.5491574 11X
3296|1876.126 0.7485186 1.5382056 1.3699969 11X
3297(2460.282 0.9463295 2.7606628 3.2271285 X




FigS6.

O @ Images_BATCH_LOG.txt

METADATA
Sample Data
Physiopathology:Healthy
Muscle Type:Limb
Acquisition Data
Volume: Single Z
Scanned Area: Entire Section
Artefact Detection limit: 40
PERFORMED ANALYSIS
2 Analysis by Fiber
Fiber Morphology
Centro Nuclei Fibers
CHANNEL ATTRIBUTION
CHANNEL #2 for Fiber shape detection
CHANNEL #1 for Nuclei detection
GENERAL INFORMATION
Image Folder Path: /Users/aml/Desktop/Images/
Result Folder Path: /Users/aml/Desktop/Results/
Nb Sections analysed: 2
Nb Sections rejected: ©



Sup Table 1.

Sample Staining Human Fiber Central Satellite er Myofiber Sarcolemmal Specific
Sofware (ref) Year Image)/Fl)l preparation protocol biopsies morphology Myonuclei nuclei cells Capillaries type staining staining ECM cells Cartography itions tested C
MyoScan (1) 2013 Frozen IFHC X X Healthy and mdx mice Using web-based image
samples analysis system S.CORE
Skeletal Muscle 2013 Frozen IF staining X X NCAM+ Mice (healthy and Using CyteSeer
Algorithm (2) injured), rat, swine and
monkey samples
Algorithm by Beekman 2014 Frozen IF staining X X Dystrophin+, Healthy human samples  Using Definiens, providing
etal.(3) Spectrin+ and patients with a dystrophin and
myopathy sarcolemmal intensities
SMASH (4) 2014 Frozen IF staining X X X X Healthy and mdx mice Using Matlab, providing
capillaries density
MyoVision (5) 2018 Frozen IF staining x Dapi X Mice muscle samples
staining
BySardoneetal.(6) 2018 Frozen IF staining x x Dystrophin+, Healthy human samples  Using Definiens, providing
Spectrin+, and patients with a dystrophin and
Laminin+ myopathy sarcolemmal intensities
Muscle) (7) 2018 x Frozen IF staining X Dapi X X x X X Healthy, notexin-injected
staining (21DPI) and mdx mice
MuscleAnalyzer (8) 2018 Frozen IF staining x x Healthy and mdx mice Using CellProfiler
samples
Open-CSAM (9) 2019 X Frozen IF staining X Healthy, cardiotoxin-
injured (8, 14 and 28DPI),
mdx and old mice
MuscleMap (10) 2019 Frozen IF staining X Dystrophin+ Healthy human samples By Flagship Biosciences,
and patients with a providing also a positive-
myopathy fiber classication and
quantify the number of
myofibers
Macro by Reyes- 2019 X Frozen IF staining X X X X Healthy human samples
Fernandez et al.(11) (young, old, obese) or with
a myopathy
QuantiMus (12) 2019 Frozen IF staining X x X X NCAM+, Healthy and mdx mice; Using Flika (Python), Al
MYH3+, patients with a suspected  algorithm to improve
EBD+ myopathy efficiency and speed
sLov(13) 2019 Frozen IF staining x Healthy mice samples Al algorithm for various
immunostaining qualities
Muscle2View (14) 2019 Frozen IF staining X x Dapi x x X Healthy human samples Using CellProfiler,
staining providing also
capillarization indices
Myosoft (15) 2020 X Frozen IF staining x X X Healthy and mdx mice Could be used with
samples suboptimal stainins
By Scaglioni etal. (16) 2020 Frozen IF staining X x MYH3+,  Dystrophin+, X Healthy human samples  Using Definiens, providing
MYH8+  aSarcoglycan+, and patients with a also a positive-fiber
fDystroglycan+ myopathy classication and a % of
sarcolemmal
circumference coverage
Myosight (17) 2020 X Frozen IF staining X Dapi X X Healthy and mdx mice Single software with
staining samples multiple analyses, using 5
channels
Muscle) modifiedby 2020 X Frozen IF staining X x X Human samples (older
Bonilla et al.(18) aldults to study muscle
aging)
MyoSAT (19) 2020 X Frozen IF staining X X Healthy and after nerve-  For weak or non-uniform
injured mice samples; staining
healthy dogs
Muscle) modifiedby 2021 X Frozen IF staining X X Healthy mice samples
Bindellini et al.(20)
LabelsToRois (21) 2021 X Frozen (+/- IF staining X X Mdx and injury models Coupled to Cellpose (Al
PFA before) (cardiotoxin or glycerol at algorithm) for suboptimal
21DPI) mice stainings
MyoView (22) 2021 Frozen IF staining x Dapi X X Mdx and healthy mice Using Matlab
staining (exercise-induced injury
protocol)
By Vetter et al. (23) 2021 Frozen IF staining X X Dystrophin+, X Healthy human samples Using NIS-Elements
Spectrin+, and patients with a (Nikon), providing also a
Laminin+ myopathy positive-fiber classication
MyoProfiler/SiriusProfiler 2022 Frozen IF/Sirius/Masson X X Dapi X In theory X F4/80+ Healthy and mdx mice Using CellProfiler
(24) staining samples
MyoVision 2.0 (25) 2022 Frozen IF staining x Dapi X Healthy rat (electrical Using U-net
staining +/- imulation and atrophy ion) and neural
second protocols) networks (fiber detection
staining (co- and fiber-type
localization) classification), providing
myonuclear domain size




Sup Table 2.

ECM

uscle sample

Oligosaccharide residues

Vascularization/Capillaries

Wheat Germ Agglutinin Alexa Fluor 555 (#W32464, Invitrogen) 1:1000

Rat samples

Endothelial cells
Laminin

Specific cells

Mouse IgG1 monoclonal Anti CD31 (#ab64543, Abcam) 1:200 ON 4°C

Rabbit IgG polyclonal Anti Laminin (#ab11575, Abcam) 1:200 ON 4°C

Donkey anti Mouse IgG (H+L) Alexa Fluor 594 (#A21203, Thermo Fisher Scientific) 1:500

Goat anti Rabbit IgG (H+L) Alexa Fluor 488 (#A21206, Thermo Fisher Scientific) 1:500

Rat samples

Macrophages
Laminin
Nuclei

Fiber Type

Rat IgG2b monoclonal Anti F4/80 (#MCA497G, Bio-Rad) 1:100 ON 4°C
Rabbit IgG polyclonal Anti Laminin (#L9393, Sigma-Aldrich) 1:200 ON 4°C

/

Donkey Anti-Rat IgG DyLight 550 (#NBP1-75652, NOVUSBIO) 1:200
Donkey Anti-Rabbit IgG DyLight 488 (#NBP1-75285, NOVUSBIO) 1:200

Hoechst H33342 (#B2261, Sigma-Aldrich) 1:1000

Mice samples

Fiber type | (MYH7)
Fiber type IIA (MYH2)
Fiber type IIB (MYH4)

Laminin
Nuclei

Fiber Intensity by ROI MB

Mouse IgG2b BA-D5-s (Developmental Studies Hybridoma Bank) 1:200 45min 37°C
Mouse IgG1 SC-71-s (Developmental Studies Hybridoma Bank) 1:200 45min 37°C
Mouse IgM BF-F3-s (Developmental Studies Hybridoma Bank) 1:50 45min 37°C
Rabbit IgG polyclonal Anti Laminin (#ab11575, Abcam) 1:200 45min 37°C

it

Goat anti Mouse IgG2b Alexa Fluor 647 (#A21242, Thermo Fisher Scientific) 1:500
Goat anti Mouse IgG1 Alexa Fluor 568 (#A21124, Thermo Fisher Scientific) 1:500
Goat anti Mouse IgM Alexa Fluor 488 (#A21042, Thermo Fisher Scientific) 1:500
Goat anti Rabbit IgG (H+L) Alexa Fluor 750 (#A21039, Thermo Fisher Scientific) 1:500

Dapi in mouting medium (#ab104139, Abcam)

Rat samples (not use PFA)

Dystrophin
Laminin
Dystrophin
Laminin

Fiber Intensity by ROI F

Mouse IgG2a MANDYS1(3B7)-s (Developmental Studies Hybridoma Bank) 1:250 ON 4°C

Rat IgG1 monoclonal Anti Laminin a2 (4H8-2) (#sc-59854, SantaCruz) 1:250 ON 4°C
Mouse IgG1 monoclonal Anti Dystrophin (#ab7164, Abcam) 1:200 ON 4°C

Rabbit IgG polyclonal Anti Laminin (#ab11575, Abcam) 1:200 ON 4°C

F(ab")2-Goat anti Mouse IgG (H+L) Alexa Fluor 647 (#A21237, Thermo Fisher Scientific) 1:500
Donkey anti Rat IgG (H+L) Alexa Fluor 488 (#A21208, Thermo Fisher Scientific) 1:500
Goat anti Mouse IgG1 Alexa Fluor 568 (#A21124, Thermo Fisher Scientific) 1:500

Goat anti Rabbit IgG (H+L) Alexa Fluor 488 (#A21206, Thermo Fisher Scientific) 1:500

Mice samples

Rat samples

Embryonic fiber type (MYH3)

Laminin

Mouse IgG1 F1.652-s (Developmental Studies Hybridoma Bank) 1:250 ON 4°C

Rat IgG1 monoclonal Anti Laminin a2 (4H8-2) (#sc-59854, SantaCruz) 1:250 ON 4°C

Capillaries/Fiber Type/Fiber morphology

Donkey anti Mouse IgG (H+L) Alexa Fluor 488 (#A21202, Thermo Fisher Scientific) 1:500

Goat anti Rat IgG (H+L) Alexa Fluor 647 (#A21247, Thermo Fisher Scientific) 1:500

Mice samples

Endothelial cells
Laminin
Fiber type | (MYH7)

Fiber type IIX (MYH1)

Mouse IgG1 monoclonal Anti CD31 (#ab64543, Abcam) 1:200 1h 37°C (1st step)

Rabbit IgG polyclonal Anti Laminin (#ab11575, Abcam) 1:200 1h 37°C (1st step)

Mouse IgG2b BA-D5-s (Developmental Studies Hybridoma Bank) 1:200 45min 37°C (2nd step)

Mouse IgM 6H1-s (Developmental Studies Hybridoma Bank) 1:50 45min 37°C (2nd step)

Goat anti Mouse IgG1 Alexa Fluor 568 (#A21124, Thermo Fisher Scientific) 1:500 (1st step)
Goat anti Rabbit IgG (H+L) Alexa Fluor 405 (#A31556, Thermo Fisher Scientific) 1:500 (1st step)
Goat anti Mouse 1gG2b Alexa Fluor 647 (#A21242, Thermo Fisher Scientific) 1:500 (2nd step)

Goat anti Mouse IgM Alexa Fluor 488 (#A21042, Thermo Fisher Scientific) 1:500 (2nd step)

Rat samples (not use PFA)
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