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Extended Data Fig. 10 | See next page for caption.
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Extended Data Fig. 10 | Functional separation of Rag-dependent and 
-independent mTORC1 activities. (a) De novo protein synthesis (OPP 
incorporation) assay with WT and RagA/B KO HEK293FT cells, analysed by flow 
cytometry. Cycloheximide (CHX) used as control to block protein synthesis. Cell 
counts: nWT = 9306, nABKO = 9317, nWT+CHX = 9572, nABKO+CHX = 8869. Representative 
data from one out of three independent experiments are shown. (b) Gating 
strategy for the flow-cytometry-based OPP incorporation assay in (a). (c-d) 
TFE3 localization analysis in WT and RagC/D KO HEK293FT cells, using confocal 
microscopy. AA starvation (–AA, 1 h) was used as control. Nuclei stained with 
DAPI. Magnified insets shown to the right. Scale bars = 25 μm (for insets, 5 μm) 
(c). Scoring of TFE3 localization in (d). Individual cells were scored for nuclear or 
cytoplasmic TFEB localization as indicated in the example images. nWT(Ctrl) = 81 
cells, nWT(–AA) = 92 cells, nABKO = 103 cells. Representative data from one out of three 
independent experiments are shown. (e-f ) LC3B staining in WT and RagA/B KO 
MEFs. Nuclei stained with DAPI. Scale bars = 25 μm (e). Quantification of LC3B 

signal in (f). n = 50 individual cells from 5 independent fields per condition. 
Representative data from one out of two independent experiments are shown. 
(g) Gene expression analyses from RNA-seq experiments comparing rapamycin- 
to control-treated HEK293FT cells (Rapa/DMSO) or RagA/B KO to WT HEK293FT 
cells (Rag KO/WT) indicate SREBP activity is not consistently affected by loss 
of the Rags. Dot plot showing the changes in the expression of selected SREBP 
target genes in each of the two datasets. For each dot, colour and size indicate 
log2-transformed fold change (Log2FC), and outline colour indicates significance 
(black: adj. p-value < 0.05; grey: adj. p-value ≥ 0.05). (h) As in (g), but for selected 
HIF1 target genes. (i) As in (g), but for selected ATF4 target genes. ( j) As in (g), 
but for selected TFEB target genes. Note the specific upregulation of lysosome-
related genes in the RagA/B KO vs. WT comparison, whereas no such changes are 
observed in the respective Rapamycin vs. DMSO comparison. Data in (f) shown as 
mean ± SEM. **** p < 0.0001. Source numerical data are available in source data.
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