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Fig. 1. Sema3A-cKO abolishes slow-fiber generation upon CTX-injection injury

(A) Demonstration of quadruple myosin heavy chain (MyHC)-immunofluorescence. Merged and slow-MyHC views
of calf muscles of control mice without tamoxifen or CTX. Gas, gastrocnemius; Pla, plantaris; Sol, soleus muscles.
(B) Fiber-type proportions of gastrocnemius (lateral and medial head regions) assayed at day-28 after injury. First
row, representative low-magnification views; lower micrographs, magnified views of boxed areas. Slow fibers (type
D and fast fibers (types IIa, IIx, and IIb) were counted and expressed as relative ratios (panel B graph). (C)
Fiber-type-related gene expression profiles of whole gastrocnemius assayed by RT'qPCR at day-28. Bar data are
represented as mean + SEM; * and **, p<0.05 and p < 0.01, respectively. NS, not significant at p< 0.05.
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Fig. 2. Sema3A-cKO abolishes slow-fiber generation (supplemental assay at day-5 after CTX-injection injury)
(A) Fibertype proportions of gastrocnemius (lateral and medial head regions) assayed by quadruple
MyHC-immunofluorescence. Slow fibers (type I) and fast fibers (types Ila, IIx, and IIb, and IIa, b hybrid) were
counted and expressed as relative ratios (panel A graph). (B) Fiber-type-related gene expression profiles of whole
gastrocnemius. Bar data are represented as mean + SEM; * and **, p < 0.05 and p < 0.01, respectively. Note that
day-5 immuno-stained myofibers were typically thinner than day-28. Thicker fibers were also seen (may be
CTX-resistant fibers, not generating fibers), typically indicated by arrowheads in panel A first row and included for

the counting.
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Fig. 3. Sema3A-cKO alters muscle contractility

(A) Maximum plantar-flexion force (0-sec) and endurance (time-course of the decline with fatigue by a 100-s train of

electrical stimulation of the tibial nerve under anesthesia) at day-0 and day-28 after CTX injection. (B) Muscle

weight of tibialis anterior and gastrocnemius muscles (day-28). (C) Rotarod performance (day-0 and day-28). Data

are represented as mean + SEM; * and **, p < 0.05 and p < 0.01, respectively. NS, not significant at p < 0.05. (D)

Views of regenerated muscles at day-28. Experiments included two control strains, Sema3A-loxP mice (black open

bars and circles) and Pax7CreERT™-Sema3Afox mice (red open bars and circles) in which the Sema3A gene was not

truncated by tamoxifen treatment.
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Fig. 4. Sema3A impacts slow-fiber generation in postnatal muscle growth

@,

(A) Experimental design (left) and status of Sema3A-cKO by tamoxifen ip. at 1-wk (right). Evaluated by genome
PCR of Sema3A in satellite-cell preparations from control Sema3A-loxP (Lox) and Pax7CreERT2-Sema3Aflox
(CreLox) mice at 1-wk (just before tamoxifen i.p.) and 15-wk-old. See 650-bp truncated bands (indicated by white
arrowhead) of lox-inserted Sema3A genes (1600 bp, black arrowhead). S, DNA ladder markers. (B) Quadruple
MyHC-immunofluorescence; merged and slow-MyHC views of calf muscles of CreLox mice without tamoxifen. Gas,
gastrocnemius; Pla, plantaris; Sol, soleus muscles. (C) Representative magnified views at 1-wk and 15-wk after
birth. (D) MyHC isoform expression levels in soleus assayed by RT-qPCR and represented as mean = SEM; * and **,
p<0.05 and p<0.01, respectively. NS, not significant at p< 0.05.
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Fig. 5. A Model for time-coordinated progression of slow-fiber commitment and maturation in muscle

regeneration and postnatal growth

((Left-half) Sema3A ligand is secreted from early-differentiated myoblasts (in a HGF/syndecan2, 4-dependent
manner, shown in dashed-line box) and impacts slow-fiber commitment through neuropilin2-plexinA3 —
myogenin (and MEF2D/HDAC7) — slow MyHC. A paracrine source of HGF release may be activated
anti-inflammatory macrophage population (CD206-positive M2) in muscle regeneration. The model includes
additional elements to suppress fast-MyHC expression and hence enhance slow-fiber formation (red-dotted lines).
(Right-half) At the subsequent growth-phase, slow-MyHC-positive myotubes establish the motor innervation that
contributes to fiber-type maturation through a calcium/calcineurin signaling pathway, along with configuration of
regenerated capillaries and transcriptional PGC1 «/PPAR 6 -circuitry (not depicted here). Presumed changes in

extracellular Sema3A and innervation status are indicated by the black-to-white gradations in the bars.
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