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73 

 74 

Isolation of primary myoblasts: Isolation of primary skeletal muscle myoblasts 75 

was performed as recently published[12]. Briefly, 6-8 weeks old mice were sacrificed 76 

by cervical dislocation and hindlimb muscles were dissected and collected in sterile 77 

ice-cold 1x PBS. Muscle tissue was minced and digested by adding digestion buffer 78 

(DMEM containing 1.0g/L glucose, collagenase II 1,15mg/ml, dispase II 1,6mg/ml) 79 

for 1h at 37°C in a water bath. Following centrifugation at 1500g for 10 min the cell 80 

pellet was dissolved in plating medium (DMEM containing 1.0g/L glucose, 10% 81 

horse serum) and filtered through a 40µm Cell Strainer, following another round of 82 

centrifugation the cell pellet was again dissolved in plating medium and the cell 83 

suspension was preplated on a 10 cm dish for 2 h at 37°C in a CO2 Incubator. The cell 84 

containing medium was then removed from the plate and centrifuged at 1500g for 3 85 

min and the resulting pellet was then dissolved in 1 ml growth medium (400ml 86 

DMEM, 1.0 g/L glucose, 20% FBS, 10% horse serum, 2.5ng/ml bFGF, 1% 87 

Penicillin/Steptomycin). 50,000 cells were plated onto a Geltrex coated 8-well IBIDI 88 

slide. Two days after isolation the growth medium was changed and three days after 89 

isolation growth medium was changed to differentiation medium (DMEM, 1.0g/L 90 

glucose, 2% horse serum, 1x Penicillin/Steptomycin). 91 
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205 
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208 

 209 

 210 

211 

212 

and 10% of the lysates were used 213 

for input controls. Lysates were immunoprecipitated (IP) 214 

. Lysates and immunoprecipitates were 215 

 216 

 217 

218 

219 

 220 

 221 

COS-7 cells were transfected as indicated. After 42h cells were treated with MG132 222 

(25µM) or DMSO (0.25%, vehicle) for a further 6h and then lysed 223 

224 

225 

% of the lysates were used for input controls. Lysates were 226 
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immunoprecipitated (IP) 227 

. Lysates and immunoprecipitates were 228 
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Supplementary Tables 230 

 231 

Primer Name 

(restriction site) 

 

(restriction site underlined) 

FLAG-SPSB1-F (EcoRI) CTCATCGAATTCATGGGTCAGAAGGTCACAGG 

FLAG-SPSB1-R (NotI) TCATCGCGGCCGCTCACTGGTAGAGGAGGTAGGCT 

SPSB1-Myc-F (NotI) ATCGCGGCCGCAATGGGTCAGAAGGTCACAGG 

SPSB1-Myc-R (EcoRI) ATCGAATTCGCTGGTAGAGGAGGTAGGCTTTG 

FLAG- -F 

(EcoRI) 

CATCCGAATTCATGGGTCGGGGGCTGCTC 

FLAG-T RII(/ Exon2)-R (NotI) CATCGCGGCCGCCTATTTGGTAGTGTTCAGCGAGC 

232 

 233 
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 234 

Primer Name 

(restriction site) 

 

(restriction site underlined) 

FLAG-SPSB1-F (NotI) GCGCGCGGCCGCATGGACTACAAAGACG 

FLAG-SPSB1-R (NotI) TCATCGCGGCCGCTCACTGGTAGAGGAGGTAGGCT 

Myogenin-F (NotI) GAATGCGGCCGCATGGAGCTGTATGAGACATCCC 

Myogenin+Myc-overlap-R TGAGATGAGTTTTTGTTCGTTGGGCATGGTTTCGT 

Myogenin+Myc-overlap-F GACGAAACCATGCCCAACGAACAAAAACTCATCTC 

Myc-R (EcoRI) CCGGAATTCCTCAATGATGATGATGATGATGGTCGA 

  235 
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236 

 237 

Primer Name  

FLAG-SPSB1-Y129A-F CAAAGTTGGGGCCACACGTGGACTGCATG 

FLAG-SPSB1-Y129A-R CCCCTGATGGCGTCCGTG 

FLAG-SPSB1-TYAA-F GCCAAGTAAAGCCGCCCCAGCCTTTCTGGAG 

FLAG-SPSB1-TYAA-R TGGTTCTTGCCGTCGTGG 

FLAG-SPSB1- -F TGAGCGGCCGCTAAGCTT 

FLAG-SPSB1- -R ATCAAGTCCGTTCAAGTAGCGC 

  238 
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 239 

Primer Name  

Mm_Spsb1-F GGTCAGAAGGTCACAGGAGG 

Mm_Spsb1-R GTGATCTGCCATACATGCAGTC 

Mm_Spsb2-F AAGAAGAGTGGAGGAACCACAAT 

Mm_Spsb2-R CAAAGGCAGAGTGGATATTTGAC 

Mm_Spsb3-F GCAGCTCTAACTGGGGCTATGACTC 

Mm_Spsb3-R ACAGGCACAGCACTGGGGATGGATG 

Mm_Spsb4-F GAGTGCTGTGTGGGGTCA 

Mm_Spsb4-R AGGGCTGAGCGGATGGAT 

Mm_Il6st-F CCCATGGGCAGGAATATAGA 

Mm_Il6st-R CATAATCCAAGATTTTCCCATTG 

Mm_Fbxo32-F AGTGAGGACCGGCTACTGTG 

Mm_Fbxo32-R GATCAAACGCTTGCGAATCT 

Mm_Gapdh-F ATGGTGAAGGTCGGTGTGA 

Mm_Gapdh-R AATCTCCACTTTGCCACTGC 

Mm_Myog-F GCGATCTCCGCTACAGAGG 

Mm_Myog-R GCTGTGGGAGTTGCATTCA 

Mm_Myod-F AGCACTACAGTGGCGACTCA 

Mm_Myod-R GGCCGCTGTAATCCATCA 

Mm_Myomaxin-F CCGTCGGATGTCAAGACAAC 

Mm_Myomaxin-R GAGAGTAGAGGTCTTCCAAGG 

Mm_Mymk-F ATCGCTACCAAGAGGCGTT 

Mm_Mymk-R CACAGCACAGACAAACCAGG 

Mm_Mymx-F CAGGAGGGCAAGAAGTTCAG 

Mm_Mymx-R ATGTCTTGGGAGCTCAGTCG 

Mm_Myh1-F AATCAAAGGTCAAGGCCTACAA 

Mm_Myh1-R GAATTTGGCCAGGTTGACAT 

Mm_Myh3-F GGATGGGAAAGTCACTGTGG 

Mm_Myh3-R GTCCTCTGGCTTAACCACCA 

Mm_Myh4-F TGGCCGAGCAAGAGCTAC 

Mm_Myh4-R TTGATGAGGCTGGTGTTCTG 

Mm_Myh7-F CGCATCAAGGAGCTCACC 

Mm_Myh7-R CTGCAGCCGCAGTAGGTT 

Mm_Smad7-F TGCAAAGTGTTCAGGTGGCCG 

Mm_Smad7-R ATCCCCAGGCTCCAGAAGAAG 

Mm_Tgfb1-F TGGAGCAACATGTGGAACTC 

Mm_Tgfb1-R GTCAGCAGCCGGTTACCA 

Mm_Trim63-F CCTGCAGAGTGACCAAGGA 

Mm_Trim63-F GGCGTAGAGGGTGTCAAACT 

Hs_SPSB1-F AGTACATGGGAGTGGCTTTTC 

Hs_SPSB1-R ACAAATCCATGAGCGGCAG 

Hs_SPSB2-F ACCCTCTATCCGGCAGTAAG 
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Hs_SPSB2-R GGTGCAGAAGGGAGTGTG 

Hs_SPSB3-F TCTAGCAGGCTCCACTAACT 

Hs_SPSB3-R CCCAGCACAGTCACAGAAG 

Hs_SPSB4-F CGAGGTCTCAAGGGCAAG 

Hs_SPSB4-R GGCACAGGTCCATCAGTG 

Hs_GAPDH-F GAAGGTGAAGGTCGGAGTCA 

Hs_GAPDH-R AATGAAGGGGTCATTGATGG 

240 

241 

242 

243 

244 

245 

246 

  247 
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Supplementary Figures 248 

Figure S1. Quantitative RT-PCR (qRT-PCR) analysis of Spsb1, Spsb2, Spsb3, and 249 

Spsb4 from the tibialis anterior (TA), gastrocnemius plantaris (GP), soleus (Soleus), 250 

and extensor digitorum longus (EDL) muscle of 12-week-old male C57BL/6J mice 251 

subjected to cecal ligation and puncture (CLP, n = 5, 24 h; n = 5-9, 96 h) or sham 252 

surgery (sham, n = 3, 24 h; n = 3-5, 96 h). Data in were analyzed with two-way ANOVA 253 

-hoc test. *p < 0.05, **p < 0.01, ***p < 0.001. 254 

Figure S2. Immunofluorescent staining of mouse TA muscle using anti-SPSB1 (red), 255 

anti-MyHC-2A (green), anti-MyHC-2B (cyan), and anti-Laminin (white) antibodies. 256 

Stars indicate enrichment of SPSB1 and in MyHC-2A containing cells. Arrowheads 257 

 5  Data in were 258 

analyzed with two- -hoc test. *p < 0.05, **p < 259 

0.01, ***p < 0.001. 260 

Figure S3. qRT-PCR of SPSB2 (A), SPSB3 (B), and SPSB4 (C) from the vastus 261 

lateralis muscle of patients with intensive care unit-acquired weakness (ICUAW, n = 262 

7) compared to healthy subjects (controls, n = 12). mRNA expression was normalized 263 

to GAPDH. Data were analyzed with two- t-test. ***p < 0.001. 264 

Figure S4. (A) qRT-PCR of Spsb1 from five-day-differentiated C2C12 myotubes 265 

(MT5) that were treated with TNF (10 ng/ml), IL-266 

for indicated time points. (B) qRT-PCR analysis of Spsb1 from five-day-differentiated 267 
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C2C12 myotubes treated with  (C) qRT-268 

PCR analysis of Spsb1 from C2C12 myotubes that were treated with 269 

ng/ml) for 24 h and 72 h, as indicated. 270 

Figure S5. Immunofluorescent staining of TA muscle from sham or CLP operated mice 271 

after 96 h using anti- -MyHC-2A (green) antibody. Nuclei were 272 

273 

membrane. Scale bar  274 

Figure S6. Heat map of significantly regulated genes (p < 0.05) contained in Gene 275 

276 

, where they were significantly enriched (p 277 

= 8.84E-05, FDR 0.002), in tibialis anterior muscle of septic wildtype mice 24 h and 278 

96 h after surgery (n = 3 for each condition).  279 

Figure S7. (A) Heat map of significantly regulated genes (p < 0.05) contained in Kyoto 280 

Encyclopedia of Genes and Genomes (KEGG)- Transforming growth factor-281 

, where they were significantly enriched (p = 282 

5.4E-04, FDR 0.0038), in tibialis anterior muscle of septic wildtype mice 24 h and 96 283 

h after surgery (n = 3 for each condition). (B) Position of significantly regulated genes 284 

in KEGG-pathway mmu04350. Regulated genes are shown in red. 285 

Figure S8. (A) Subcellular distribution of SPSB1-Myc, FLAG-  or FLAG- -286 

transfected C2C12 cells as detected by immunofluorescence using 287 
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anti-Myc antibody together with A555-coupled secondary antibody (red) or anti-FLAG 288 

antibody together with A488-coupled secondary antibody (green). (B) Subcellular 289 

distribution and co- -Myc in transfected 290 

C2C12 cells. Anti- -coupled secondary antibody (green) and 291 

anti-Myc antibody together with A555-coupled secondary antibody (red) were used. 292 

Nuclei were staine C) Cells were transduced 293 

with a retrovirus encoding GFP (control), SPSB1 or SPSB1-  for 48 h and then 294 

Western blot analysis of cell 295 

lysates. Anti-FLAG antibody shows over-expressed FLAG-SPSB1. GAPDH was used 296 

as loading control. Densitometric analysis. 297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

 309 
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Figure S10. C2C12 cells were transduced with control GFP or SPSB1 retrovirus and 310 

differentiated for 1, 3 or 5 days. (A) qRT-PCR analysis of Spsb1 from C2C12 cells at 311 

indicated timepoints. (B) Direct imaging of transduced C2C12 cells at indicated 312 

timepoints. GFP signals denote transduced cells (C) qRT-PCR 313 

analysis of Myog, Mymk, Mymx, Myh1, Myh3, and Myh7. mRNA expression was 314 

normalized to Gapdh. Data were analyzed with two-315 

post-hoc test. *p < 0.05, **p < 0.01, ***p < 0.001. n = 3 biologically independent 316 

experiments; data are presented as Mean ± standard deviation. 317 

Figure S11. (A) Analyses of single-cell RNA sequencing data from the Tabula Muris 318 

Consortium show an enrichment of Spsb1 but not Spsb2, Spsb3, or Spsb4 in satellite 319 

cells and mesenchymal stem cells. (B) Provided legend for Cell Ontology Class 320 

showing satellite cells (pink) and mesenchymal stem cells (cyan). 321 

Figure S12. C2C12 cells were transduced by control GFP, SPSB1 (WT) or mutants 322 

(SPSB-Y129A, -TYAA or - for 5 days. (A) qRT-323 

PCR analysis of Myog, Mymk, Mymx, Myh1, Myh3, and Myh7. mRNA expression was 324 

normalized to Gapdh. (B) Western blot of lysates from above cells with anti-Fast 325 

MyHC and anti-Slow MyHC antibody. GAPDH was used as loading control. (C) 326 

Densitometric analysis of (B). Data were analyzed with one-way ANOVA followed by 327 

-hoc test. * indicates significant differences between SPSB1 (wildtype or 328 

mutants as indicated) and the GFP control group, *p < 0.05, **p < 0.01, ***p < 0.001; 329 

# denotes a significant difference between indicated SPSB1 mutants and the SPSB1 330 
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wildtype group, #p < 0.05, ##p < 0.01, ###p < 0.001. *p < 0.05, **p < 0.01, ***p < 0.001. 331 

n = 3 biologically independent experiments; data are presented as Mean ± standard 332 

deviation. 333 

Figure S13. (A) Western blot analysis of proteins isolated from undifferentiated C2C12 334 

myoblasts (MB) and different stages of differentiation as indicated using anti-335 

and anti-Fast MyHC antibody. GAPDH was used as loading control. (B) C2C12 cells 336 

were differentiated for 1, 3 and 5 days. qRT-PCR analysis of Tgfb1 at indicated 337 

timepoints. (C) Immunofluorescent staining of three- and five-days differentiated 338 

C2C12 myotubes with anti- -Fast MyHC (green) antibodies. Nuclei 339 

were stained with DAPI (blue). (D) C2C12 cells were differentiated in the absence or 340 

presence of ITD-1 ( ) for indicated timepoints. qRT-PCR analysis of Myog, Mymx, 341 

and Mymk at indicated timepoints. (E) qRT-PCR analysis of Myh1, Myh3 and Myh7 at 342 

indicated timepoints. mRNA expression was normalized to Gapdh. Data in (B) were 343 

analyzed with one-way ANOVA followe -hoc test; data in (D) and (E) 344 

were analyzed with two- -hoc test. * indicates a 345 

significant difference between ITD-1- and vehicle-treated cells, *p < 0.05, **p < 0.01, 346 

***p < 0.001; n = 3 biologically independent experiments; data are presented as Mean 347 

± standard deviation. 348 

Figure S14. (A-F) Cells were differentiated in the absence or presence of ITD-1 349 

( ) for 5 days. Cell lysates were analyzed by Western blot with anti-350 

 (A) and anti-phospho Akt antibody (Ser473) (B), respectively. Total Akt was 351 
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used as control for phospho Akt (Ser473) and GAPDH was used as loading control. 352 

 (Ser473) 353 

abundance. (C) C2C12 myotubes described were incubated with OP-puro labelling 354 

for 1 h. Red fluorescence (upper panel) corresponds to de novo synthesized 355 

D) Immunofluorescent staining of C2C12 myotubes 356 

described with anti- -fast-twitch MyHC (green) antibodies. Nuclei 357 

were stained with DAPI (blue). (E) Differentiation index, Fusion index, and Nuclei 358 

distribution in each myosin+ cell were quantified from images in panel (D). (F) 359 

Western blot analysis from cells lysates with antibodies as indicated. GAPDH was 360 

used as loading control. Data in (A), (B), (E; Differentiation and Fusion index), and 361 

(F) were analyzed with one-way ANOVA followed by Tukey`s post-hoc test; data in 362 

(E; myosin+ cells) were analyzed with two-way ANOVA follow -363 

hoc test. * indicates a significant difference between ITD-1- 364 

compared to vehicle-treated cells, *p < 0.05, **p < 0.01, ***p < 0.001; # indicates a 365 

significant difference between both ITD-1-  -1, 366 

#p < 0.05, ##p < 0.01, ###p < 0.001. n = 3 biologically independent experiments; data 367 

are presented as Mean ± standard deviation. 368 

Figure S15. Cells were transduced by control GFP, SPSB1, Akt-Myr, respectively, or 369 

co-transduced by constitutive active Akt-Myr and SPSB1 retrovirus and differentiated 370 

for 5 days. (A) qRT-PCR analysis of Myog, Mymk and Mymx from cells differentiated 371 

for 1 day and Myh1, 3 and 7 (B) from cells differentiated for 5 days. mRNA expression 372 

was normalized to Gapdh. Data were analyzed with one-way ANOVA followed by 373 
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-hoc test. * indicates a significant difference between SPSB1-, Akt-Myr- 374 

or SPSB1 and Akt-Myr-treated groups compared with GFP control treated cells, *p < 375 

0.05, **p < 0.01, ***p < 0.001; # indicates a significant difference between SPSB1- 376 

and SPSB1 + Akt-Myr-treated cells, #p < 0.05, ##p < 0.01, ###p < 0.001. n = 3 377 

biologically independent experiments; data are presented as Mean ± standard deviation. 378 
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