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Abstract

DuchenneEFH A RO 7 1 —(DMD)IX BHEF DA ST OHMBEEEEND LN ASITSH
V., DEMREBRGMEEE DEBZRESHICTRIET, REOHBARORREEREL TL
%, BRFOBRMRTHIHEEMRELSE, BECBLBACHI2/HEEICRISLESL- BE-
ML, FFHEREETREUNABRFHERESY), HREL TOBEKFEZE>TVS, C
OFEEMBI RAESRFERAMLT I LOICXERDFANZALE, HEHEMRORRT
—N—TH% Pax7THGFPEM L B2 BEFRENVAZAVTE ML X)L THMICHEFTET
2z, Pax7-GFPIBMNIEEFREN TV AIZ, 5 ( Cardiotoxin;

CTX) TEEEZSALETI., BRUOH ZARNAT A —EEFINTA (mdx X TRA) ZEA L #F
MEfT 21z, BEBRTRY) . HEEMIEZPax7-GFPREHMAizE L TFACSZER W THEL, &
T )L EIRNA-seqfftT 21TV, BE—HRELARILTOBEGCFREABTOGER. RECFOHE
EfRTORIICEEL TV, B, BERSS., XY ND—UBHZAVWVTUAY RER
AEORAKAOEEEL, ThICEEIZIEER T EGTHENTZHE&HLE, HFROHG AL
07 1 —EOERRENDOEEEZT >, REOEMBERL S, NIVOAT7—Jedhbe LERE
HREOZBECHY., HFHREEEFARZELLELTZEOMBEERBRICE>TVS S
ENFHBALE, BICCDMUENLED T TN GEEMRE MR DERBICAKZE<EDLOITVLS
CENHIBAL =, CDA4RHEFMROBEEE SLIFBHEICEEL THY) . COHURBEESREHRF
THIENTTICASNTVRA, R OBEFTOFBRICKY) BEN MR PRESTHi2E
DEBEEN BB ENFMIRE NIz, SERESICChSOERBBEFMICHTTAZ L
&2T, FAOREHRICSFTABEORALIZIDBEFTVLL,

Acute sterile injury models, such as CTX-induced injury, have afforded the ability to study the
cellular, molecular, and immunologic responses that govern the normal regenerative process.
Furthermore, devastating diseases such as inflammatory myopathies, muscular dystrophies, and
age-related sarcopenia are similarly characterized by elements of chronic inflammation.

The robust regenerative potential of skeletal muscle is imperative for the maintenance of tissue
function across a host of potential insults including exercise, infection, and trauma. The highly
coordinated action of multiple immune populations, especially macrophages, plays an
indispensable role in guiding this reparative program.

However, it remains unclear how skeletal muscle repair proceeds chronically. To address this
question, we used a cardiotoxin injury model to challenge the reparative potential of muscle.

In a mouse with Pax7-GFP positive, a skeletal muscle exhibited multiple indicators of delayed
muscle repair including a divergent morphologic response to injury and dysregulated expression of
myogenic regulatory factors.

Further, using a single-cell RNA sequencing approaches, we show that macrophage heterogeneity
due to the emergence of restorative subsets underlies tissue repair. These data suggest that
myoblast migration and differentiation are closely linked and CD44 is a key regulator. Our findings
highlight how the environment within tissue alters reparative immunity and ultimately the quality of
tissue regeneration.
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Single—cell analysis of skeletal muscle satellite cells in regenerative conditions

1. BIERREEOMUE

Duchenne L XAT74—(DMD) X BHRFDAHE5T DHMELEEINSILAMONTEY., DFHEEERHMLDERE
BALMZTHIET KREDOFHABROEFEZBHRL TV, BEHO®ME CTHIMAZMMEIL. EE X LBICHEILHIEEIC
RIGLEMSE - 1858 - e L. HiEFHRE R TRAE LA T EHMELTGY . RALLTOMEEHFEE-TWS, COMmBEMEN
BREABEHHBEAMETE=HICBEBELEDSFAN-X L% HEEMBOREERE Y —h—ThH S Pax] ¥ GFP [GiELELEEFHE
T IORAEAWNTE—MEL AL CEMICETE T o=z, Pax7-GFP G DEEFRE T X, #83E (Cardiotoxin; CTX) TIEE% 5
ZEETI.BLUBPAMOT—EETILIDR (mdx ¥TIOR) #EALENZT oz, EEERH LY. BT EMAZ%E Pax7-GFP
G E LT FACS ZHWLTHIHL, 225 /L)L RNA-seq T Z1TUL BE—HIEL RIILTOBIEFRRBTOER. HiRERE
FOHFEMBTORIISEALTNS, B BIFTEELIS, RN T—IBRZRVTIAVREZEFORBEHEADEEE. £
NIZEE5T 3 EERFOEEFRTZHEASHHE . TROHC A I —ED RBEEMDR EEToT-. BEDBITHENIDS. T
IRIF—U L EL- REMBE ORI, HFMIEILRESFMEZICHELTESEOMBBEERBRICE TSI &N
BALT=. I CDM ZN LT FIILA G E EME St L O ERE I KECEH> TSI EMNHIBALT-, CD44 (XA FMAEDEE
EMEITBHEICEELTHY., CD4M4 [FEELFHRF THACEAT TIZHONTNDA, B2 DBITOERICEY BRI KR
OB MO REEND D ENFMITRENT-, SEIOIZINSOEEMELZFMICHBIT T 22EI2& T HRDOKIE
BB T5EOMR EIZDEITTL,

2. MIRERAEEOBE R

Acute sterile injury models, such as CTX-induced injury, have afforded the ability to study the cellular, molecular, and immunologic
responses that govern the normal regenerative process. Furthermore, devastating diseases such as inflammatory myopathies,
muscular dystrophies, and age—related sarcopenia are similarly characterized by elements of chronic inflammation.

The robust regenerative potential of skeletal muscle is imperative for the maintenance of tissue function across a host of potential
insults including exercise, infection, and trauma. The highly coordinated action of multiple immune populations, especially
macrophages, plays an indispensable role in guiding this reparative program.

However, it remains unclear how skeletal muscle repair proceeds chronically. To address this question, we used a cardiotoxin injury
model to challenge the reparative potential of muscle.

In a mouse with Pax7-GFP positive, a skeletal muscle exhibited multiple indicators of delayed muscle repair including a divergent
morphologic response to injury and dysregulated expression of myogenic regulatory factors.

Further, using a single—cell RNA sequencing approaches, we show that macrophage heterogeneity due to the emergence of
restorative subsets underlies tissue repair. These data suggest that myoblast migration and differentiation are closely linked and
CD44 is a key regulator. Our findings highlight how the environment within tissue alters reparative immunity and ultimately the quality
of tissue regeneration.
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