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Serine synthesis pathway enzyme PHGDH is critical for muscle cell biomass, anabolic metabolism and mTORC1 signaling.
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Description automatically generated]Figure S1. A) Validation of the PHGDH antibody (HPA021241, Merck/Sigma) with western blotting. The image is a merged image of an image showing molecular weight standards and an image of chemiluminescence visualized proteins from the same blot. The strongest band is at the right molecular weight (~55 kDa). B) Protein synthesis measured with SUnSET method after 24-hour treatment with different inhibitors in C2C12 myotubes (n = 3).  C) PHGDH protein content in C2C12 cells, subconfluent and confluent HCT116 cells and subconfluent RD cells. D-E) 24-hour PHGDH inhibition with 50 µM NCT-503 in low glucose (5.5 mM) serine/glycine-free Basal Eagle Medium with and without supplementation of glucose (20 mM) or/and 1 mM serine and glycine. Glucose supplementation rescued the cell viability judged by extracellular lactate dehydrogenase activity (D) but not protein synthesis evaluated with puromycin incorporation into proteins (E). F) Spearman’s rank correlation between protein synthesis and p-S6K1 and p-eIF2α. Both the DMSO controls and 50 µM NCT-503 treated myotubes were included in the analyses. (N = 18, n = 9 per group).
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Figure S2. A) Schematic illustration of extraction of proteins, RNA, and lipids from cells with acid guanidinium thiocyanate-phenol-chloroform extraction in 14C labeling experiments for liquid scintillation counting. B) Validation of the lipid fraction. To validate the extracted lipid fraction identity, [9,10-3H(N)]-labeled oleic acid was spiked into TRIzol lysate of unlabeled C2C12 myotubes before the fractionation. Radioactivity level over background noise was found only from a single fraction and therefore it was the lipid fraction.
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Figure S3. Supplementation of nucleosides, α-ketoglutarate (α-KG), serine, glycine, a combination of ribose, α-KG, and serine or a combination of asparagine and serine did not rescue C2C12 myotubes from the decreased protein synthesis or phosphorylation of S6K1 in PHGDH inhibition with NCT-503. A) Protein synthesis and p-S6K1 levels in rescue experiment with nucleosides (1x), α-KG (2 mM), serine (1 mM), or glycine (1 mM). B) Protein synthesis and p-S6K1 levels in rescue experiment with a combination of ribose (R, 15 mM), α-KG (A, 2 mM), and serine (S, 1 mM). C) Protein synthesis and p-S6K1 levels in rescue experiment with a combination of asparagine (Asn, 0.5 mM) and serine (Ser, 0.5 mM). D) 14C-Valine incorporation in rescue experiment with a combination of asparagine and serine. For the statistical testing 1-ANOVA with Tukey’s test was used. n = 3-6 per group. 
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Figure S4. 48-hour PHGDH inhibition with 50 µM NCT-503 decreased protein synthesis and content of p-S6K1 in primary human skeletal muscle cells. * = P < 0.05, ** = P < 0.01. n = 4
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Figure S5.  PHGDH protein content and Phgdh/PHGDH and Psat/PSAT1 gene expression in C2C12 cells and primary human skeletal muscle (HSkM) cells after 48-hour NCT-503 or vehicle treatment (Basal condition). 
A) Relative basal PHGDH protein contents in C2C12 and HSkM myotubes (n = 3-6).
B) PHGDH protein content in response to 50 µM NCT-503 treatment in C2C12 and HsKM myotubes 
C) Relative basal phgdh/PHGDH mRNA expression in C2C12 myoblasts and myotubes and primary human myoblasts and myotubes (n = 5-9).
D) Relative basal psat1/PSAT1 mRNA expression in C2C12 myoblasts and myotubes and primary human myoblasts and myotubes (n = 5-9).
E)   Phgdh mRNA expression in response to 50 µM NCT-503 treatment in C2C12 cells (n = 5-6). 
F)   Psat1 mRNA expression in response to 50 µM NCT-503 treatment in C2C12 cells (n = 5-6). 
G)  PHGDH mRNA expression in response to 50 µM NCT-503 treatment in HSkM cells (n = 7-9). H)  PSAT1 mRNA expression in response to 50 µM NCT-503 treatment in HSkM cells (n = 6-9).
* = P < 0.05, ** = P < 0.01, *** = P < 0.001, **** = P < 0.0001.
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