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Appendix Figure S1 
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A) Atrogin-1 expression in C2C12 murine myotubes treated with vehicle or dexamethasone 

(Dex) to induce atrophy (n=3 each cluster, p=(Cluster 1=0.0012, Cluster 2= 0.007, Cluster 3= 

0.0001)). Expression was measured using RNA Seq. TPM=transcript per million. Box plots 

represent the distribution of Atrogin-1 expression levels. The center line indicates the median 

(50th percentile, Q2), representing the middle value of the dataset. The box bounds correspond 

to the interquartile range (IQR), extending from the 25th percentile (Q1, lower bound) to the 

75th percentile (Q3, upper bound). Whiskers extend to the smallest and largest values within 

1.5 × IQR from Q1 and Q3, representing the minimum (lower whisker) and maximum (upper 

whisker) values within this range. Data points that fall beyond this range are considered outliers 

and are displayed as individual points outside the whiskers. n represents biological replicates 
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Appendix Figure S2 

 

 

A) Western blot analysis of DUSP22(p=0.05), MuRF-1(p=0.017), atrogin-1(p=0.015) and 

UBR2(p=9E-05) levels C2C12 myoblasts transfected with a DUSP22 CRISPR activation plas-

mid (DUSP22endoOE) or control plasmid (CONendoOE) after 96 h culture in DM (n=4).B) 

Quantification of expression. GAPDH was used for the normalization of protein levels. 

*=p<0.05, **=p<0.01 ****=p<0.0001 indicate significantly increased or decreased. n repre-

sents biological replicates analyzed by Student’s t test. Error bars represent the standard error 

of the mean (SEM). 
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Appendix Figure S3 

 

 

A) Western blot analysis of FOXO3a(p=0.0177), FOXO3a phosphorylation(p=0.0592), 

atrogin-1(p=0.0075) and MuRF-1(p=0.0309) in C2C12 myotubes treated with control or 

FOXO3a siRNA (n=3). B) Quantification of FOXO3a phosphorylation, FOXO3a, atrogin-1 

and MuRF-1 protein levels compared to GAPDH. *=p<0.05, **=p<0.01 ****=p<0.0001 indi-

cate significantly increased or decreased. n represents biological replicates analyzed by Stu-

dent’s t test. Error bars represent the standard error of the mean (SEM). 
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Appendix Figure S4 

 

 

A) Western blot analysis of atrogin-1 and DUSP22 in C2C12 myotubes treated with control or 

two distinct DUSP22 siRNAs (termed siDUSP22-1 and siDUSP22-2) (n=6). B) Quantification 

of DUSP22(p=(siDUSP22-1=0.0006,siDUSP22-2=0.0002) and atrogin-1(p=(siDUSP22-

1=0.0004,siDUSP22-2=0.002) protein levels compared to GAPDH. **=p<0.01 

****=p<0.0001 indicate significantly increased or decreased. n represents biological replicates 

analyzed by Student’s t test. Error bars represent the standard error of the mean (SEM). 
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Appendix Figure S5 

 

A) Phosphatase activity assay for DUSP22 and inhibition by BML-260. The assay is based on 

the 6,8-difluoro-4-methylumbelliferyl phosphate (DiFMUP) reagent and GST-tagged-

DUSP22. (n=4) B) CB-Dock2 molecular docking analysis of BML-260 binding to the active 

site of DUSP22, DUSP22 with an active site mutation (at C88S), and DUSP15, which is a 

DUSP member with the highest homology with DUSP22 (as assessed by sequence alignment). 

DUSP2 (C88S mutation) and DUSP15 DUSP2 (C88S mutation) and DUSP15 showed altered 

BML-260 binding. BML-260 bound DUSP15 at the interface of the A and B chain, distinct 

from the predicted active site at position 85. n represents technical replicates analyzed by Stu-

dent’s t test. Data are presented as mean ± standard deviation (SD). 



8 
 

Appendix Figure S6 

 

A) Fast myosin (MYH2) immunostaning of C2C12 myoblasts cultured as follows: (1) DM for 

120 h (vehicle alone)(p=2.17E-06); (2) DM for 96 h and DM plus 10 μM Dex for 24 h; (3) DM 

for 96 h and DM plus 10 μM Dex and 12.5 μM BML-260 for 24 h(p=0.0002); (4) DM for 96 

h and DM plus 10 μM Dex and 20 μM SP600125 for 24 h(p=4.11E-06); (5) DM for 96 h and 

DM plus 10 μM Dex and 12.5 μM BML-260 plus 20 μM SP600125 for 24 h(p=5.88E-08).(n=6) 

B) Mean myotube diameter. ****=p<0.0001 indicate significantly increased or decreased. n 

represents biological replicates analyzed by Student’s t test. Error bars represent the standard 

error of the mean (SEM). 
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Appendix Figure S7 

 

A) Type 1 myofiber and laminin staining in the TA and gastrocnemius muscles (5M=5 months-

old)(p=(5M=0.9444,Aged+BML-260=0.9236)). Scale bar=100 µm (n=3). B) CSA of the type 

1 myofibers. n represents biological replicates analyzed by Student’s t test. Error bars represent 

the standard error of the mean (SEM). 
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Appendix Figure S8 

 

A) Photographs of the kidneys, liver, and heart after 6 weeks treatment with 5 mg/kg in 15 

month-old mice. (n=4) B) Kidney(p=0.4403), liver(0.5545), and heart(0.5349) mass. ns=not 

statistically significant. n represents biological replicates analyzed by Student’s t test. Error 

bars represent the standard error of the mean (SEM). 
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Appendix Figure S9 

 

A) Expression changes for genes linked to PI3K-Akt signaling. B) Gene set enrichment analy-

sis (GSEA) combined with GO analysis of genes involved in the negative regulation of muscle 

hypertrophy and response to inactivity. The rankings for atrogin-1 (Fbox32) and MuRF-1 

(Trim63) are indicated. C) (GSEA) combined with GO analysis of genes involved in the regu-

lation of skeletal muscle differentiation and proliferation. The rankings for Six1 and Six4 are 

indicated. 
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Appendix Figure S10 

 

qPCR analysis of A) atrogin-1(p=(Vehicle=2.12E-08, BML-260=0.0001, siDUSP22=0.2716, 

siDUSP22+Dex=0.0127)), B) MuRF-1(p=(Vehicle=0.0001, BML-260=0.1671, si-

DUSP22=0.0396, siDUSP22+Dex=0.0196)), and C) DUSP22 (p=(Vehicle=0.0036, BML-

260=0.3213, siDUSP22=9.77E-06, siDUSP22+Dex=9.24E-06)) expression in dexame-

thasone-treated C2C12 myotubes treated with BML-260 alone, DUSP22 siRNA, or DUSP22 

siRNA plus BML-260 (n=5). *=p<0.05, **=p<0.01, ***=p<0.001 and ****=p<0.0001 indi-

cate significantly increased or decreased. ns=not significant. n represents biological replicates. 

Error bars represent the standard error of the mean (SEM). 
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Appendix Table S1 

Primary antibodies used in this study 
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Appendix Table S2 

Secondary antibodies used in this study 
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Appendix Table S3 

Primers used for qPCR – part 1 
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Appendix Table S4 

Primers used for qPCR – part 2 
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Appendix Table S5 

siRNAs used for gene knockdown 

 


