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Figure S1: The morphological changes and expression of myogenic markers during C2C12 cell differentiation.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK2][bookmark: OLE_LINK13][bookmark: OLE_LINK14](a) Morphological changes of C2C12 cells that mimic myogenesis. D0 represents cells in growth medium and D2, D4, and D6 represent cells that have been switched  into differentiation medium for 2, 4, or 6 days. (b) Immunofluorescent microscopy analysis of the morphological changes and the expression of myogenesis markers MHC in C2C12 cell differentiation. (c, d) The expression levels of myogenic markers (MyoD, MEF2A, MEF2C, MyoG, and MHC) in C2C12 cells before and after differentiation. (c) qRT-PCR assays test the mRNA expression. (d) Western blotting for protein expression. 
All data are represented as mean ± SEM from results of three replicates.
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[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Figure S2: FACS profiles of quiescent MuSCs.
After digested limb muscle tissues preparations, the mononucleated cells were stained with PE/Cy7 anti-mouse CD45, FITC anti-mouse CD31, V450 anti-mouse Scal1, and efluor660 (APC) anti-mouse VCAM1. Cells in the P4 gate are MuSCs. (a) Profiles of the unstained quiescent MuSCs. (b) Profiles of quiescent MuSCs after antibody staining. (c) The population hierarchy of b is shown under the plots.

Figure S3: Small RNA sequencing and qRT-PCR reveal miRNA expression profiles during myogenesis.
[bookmark: OLE_LINK27][bookmark: OLE_LINK28](a) Small RNA sequencing revealed that a large group of miRNAs was upregulated or downregulated during C2C12 cell differentiation. C2C12 myoblasts cultured in growth medium (D0) and in C2C12 myotubes maintained in differentiation medium (DM) for 6 or 10 days. Heatmap color bar denotes center-scaled expression for each miRNA. (b) The relative expression of some miRNAs was analyzed by qRT-PCR. 
All data are represented as mean ± SEM from results of three replicates.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Figure S4: The increased expression of Ago2 protein together with its specific antibody reaveal that Ago2 PAR-CLIP is feasible in C2C12 cell differentiation.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6](a) Ago2 protein is increased during C2C12 cell differentiation. (b,c) Silver stain (b) and immunoprecipitation (c) by protein-denaturing sodium dodecyl sulfate (SDS) gel electrophoresis showed that the antibody which against Ago2 is specific. The extractd protein from mouse cell lines H9C2 and P19 cells were used as control samples for explaining the antibody specificity. (d) PAR-CLIP of undifferentiated and differentiated C2C12 cells expressing Ago2, which could bind RNA. The indicated panel shows the autoradiograph of radiolabeled RNA crosslinked to Ago2 and resolved after immunoprecipitation by protein-denaturing SDS gel electrophoresis.

Figure S5: Illustration of the Ago2 PAR-CLIP technique 
4SU-containing RNAs are crosslinked to RNAs in growing cells. After lysing the cells, the RNA was trimmed with ribonuclease A, and the protein of interest was purified by immunoprecipitation and SDS-PAGE. The protein-RNA complex was then cut out of the gel, and the RNA was liberated by protease digestion. RNA adaptors were added to each end, and the RNA was then converted to DNA using reverse transcriptase. At this step, the reverse transcriptase misincorporates G opposite the 4SU-amino acid adduct. PCR-amplified cDNA was subjected to deep sequencing and the resulting sequence reads were aligned to the genome. By comparing different clusters of sequence reads, a consensus binding site was obtained.

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Figure S6: Genomic annotation of Ago2 binding tags from PAR-CLIP.
Ago2 binding tags from PAR-CLIP experiments of three stages of myogenisis were categorized into several classes based on their genomic context. C2C12 myoblasts cultured in growth medium (D0) and in C2C12 myotubes maintained in differentiation medium (DM) for 6 or 10 days (D6 or D10).

Figure S7: miRNA profiles changes during myogenisis
(a-c) Proportions of normalized reads of each miRNA in all reads mapped to miRNAs in each dataset. (a) C2C12 cells were cultured in growth medium (D0), (b) C2C12 cells were switched and cultured in differentiation medium for 6 days (D6), and (c) C2C12 cells were switched and cultured in differentiation medium for 10 days (D10).

Figure S8: Typical elevated miRNA reads in PAR-CLIP data. 
(a) Top 20 elevated miRNA reads in PAR-CLIP data. The reads were first normalized to the total sequencing reads of each dataset, and the reads changes were shown relative to those in D0. (b) The expression of five miRNAs (miR-133a-3p, miR-1a-3p, miR-206-3p, miR-101a-3p, and miR-133b-3p) showed consistent elevating trend in both PAR-CLIP and small RNA sequencing data. Read numbers were normalized as in (a).

Figure S9: Analysis of myomiRs binding sites.
(a) Genomic annotations of target tags of myomiRs. (b) T to C positional mutation relative to myomiR seed sequences.

Figure S10: Motif analysis of Ago2 PAR-CLIP reads.
(a) MEME analysis shows top 20 enriched motifs of the Ago2 PAR-CLIP reads. Reads from D0 were used as background. Motifs that match miRNA seed regions were colored red. (b) Motif enrichment representation of four known miRNA families. (c) Distribution of relative distance from the center of seed region of four miRNA families to the center of Ago PAR-CLIP tags mapped to corresponding miRNAs.

Figure S11: Identification of a functional mamiR binding sites in the key factors of JNK/MAPK signaling.
Using the seeds of mamiRs sorted from the PAR-CLIP data, the JNK/MAPK signaling-related seed-matched sequences were identified and aligned to sequences in the target sites. 

[bookmark: OLE_LINK1]Figure S12: Regulatory network and function analysis of mamiRs in C2C12 PAR-CLIP datasets.
Purple and yellow edges indicate miRNA-target interactions and GO-target interactions, respectively.

Figure S13: Inhitition of P38/MAPK signaling blocks myogenesis.
(a) Immunofluorescent microscopy analysis of the morphological changes and expression of the myogenic markers MHC in C2C12 cells at 48 h or 72 h after the cells were treated with SB203580 or DMSO. (b) qRT-PCR assay of the mRNA expression of myogenic markers (MHC, MyoD, MyoG, MEF2A, and MEF2C) in C2C12 cells treated with SB203580 or NC. (c) Western blotting for myogenic markers (MHC, Mef2a) in C2C12 cells treated with SP600125 or NC.
All data are represented as mean ± SEM from results of three replicates. 

Figure S14: MamiRs regulate skeletal muscle differentiation by balancing the JNK/MAPK and P38/MAPK signaling pathways.

[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK29][bookmark: OLE_LINK30]Figure S15: MamiRs target JNK/MAPK signaling pathway to promote rat myoblast L6 cell differentiation.
(a) Protein expression of myogenic markers (MHC and MyoD) in L6 cells before and after differentiation. D0 represents cells in growth medium and D2, D4, and D6 represent cells switched into differentiation medium for 2, 4, or 6 days. (b) Relative expression in d were calculated. GAPDH was the internal control. (c) The activity of the JNK/MAPK and P38/MAPK signaling pathways changes during the differentiation of L6 myoblasts. (d) Protein expression of JNK and its phosphorylated form p-JNK in L6 cells before and after differentiation. (e) Relative expression in d were calculated. (f) The pathway assay revealed mamiRs (1a, 133a, 133b, 206, 128, 351) affected the activity of JNK/MAPK and P38/MAPK signaling. The results are normalized to those of with NC. (g, i) Western blotting showed the effect of overexpression of mamiRs on the protein expression of key factors of JNK/MAPK signaling (MEKK1, MEKK2, p-JNK, and JNK) (g) and of myogenic marker MHC (i). (h, j) Relative expression in g and i were calculated, respectively. (k, l) Protein expression of MHC when konckdown of mamiRs by their specific inhibitors (k) and relative expression was calculated (l). 
Values are means ± SEM. The statistical significance of difference between two means was calculated with the t-test, *p<0.05; **p<0.01.

4

