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Supplementary Figures 

 

Figure S1. Oxygen consumption and expression of genes of mitochondrial oxidative function are 
not altered by EGFRvIII expression. A, LNT-229 EGFRdk and EGFRvIII cells were incubated in 
medium containing 10% FCS with 25 mM glucose or in glucose restricted (2 mM glucose) serum–
free medium. Oxygen consumption was measured by a fluorescence-based assay (n = 3, mean, n.s. = 
not significant). B, cDNA of LNT-229 EGFRdk and vIII cells was generated. Gene expression of 
PGC-1α and PGC-1β was quantified by qPCR, values are normalized to 18S as well as SDHA 
housekeeping gene expression (n = 3, mean ± S.D., n.s. = not significant). 
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Figure S2. Intracellular metabolic flux of glucose in LNT-229 EGFRdk and EGFRvIII cells measured 
via 13C-flux-analysis. Cells were exposed to glucose restricted (2 mM D-Glucose-13C6) serum-free 
medium under normoxic conditions or 0.1% oxygen. Analysis of amino acid isotopologues was 
performed by HPLC-ESI-MS/MS. Analysis of isotopologues of organic acids from glycolysis and 
TCA cycle was performed by GC-MS. (n = 3, mean ± S.D., n.s. = not significant, * p < 0.05, ** p < 0.01).  
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Figure S3. Intracellular metabolic profiles of LNT-229 EGFRvIII and dk cells. LNT-229 EGFRdk and 
EGFRvIII cells were exposed to glucose restricted (2 mM glucose) serum-free medium under 
normoxic conditions or 0.1% oxygen. Intracellular metabolites were analyzed either by LC-MS-MS 
or GC-MS analysis (n = 3, mean ± S.D., n.s. = not significant, * p < 0.05). 
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Figure S4. Schematic overview of the metabolic changes in TSCsh and EGFRvIII cells. ↑: elevated, 
↔: unaltered, ↓: decreased, n.a.: not analyzed. 

 

Figure S5. Schematic model of metabolic changes in EGFR wildtype (wt) and EGFRvIII cells. 
EGFRwt cells require ligand binding for induction of signaling which can be inhibited 
physiologically by starvation and hypoxia. In contrast, EGFRvIII-mutated cells display 
ligand-independent enhanced EGFR signaling which is less sensitive to physiological inhibition. 
EGFRvIII induces enhanced glucose and reduced serine metabolism. As a potential consequence 
mitochondrial superoxide levels are increased due to a reduction in NADPH culminating in an 
overall enhanced sensitivity to hypoxia-induced cell death. 
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Figure S6: Densitometry readings of immunoblots. Quantification of immunoblot bands was 
performed by measuring the pixel density of scanned films using ImageJ software (NIH). The ratio 
to the housekeeping gene actin is shown. 

Supplementary Materials and Methods 

Table S1. Primer pairs for qRT-PCR analysis. 18S and SDHA were both used as housekeeping 
genes for normalization.  

Gene Fwd Rev 
18S 5′-CGGCTACCACATCCAAGGAA-3′ 5′-GCTGGAATTACCGCGGCT-3′ 

SDHA 5′-TGGGAACAAGAGGGCATCTG-3′ 5′-CCACCACTGCATCAAATTCATG-3′ 
EGFR 5′-GCGTTCGGCACGGTGTATAA-3′ 5′- GGCTTTCGGAGATGTTGCTTC-3′ 

PHGDH 5′-CTGCGGAAAGTGCTCATCAGT-3′ 5′-TGGCAGAGCGAACAATAAGGC-3′ 
SHMT2 5′-CCCTTCTGCAACCTCACGAC-3′ 5′-TGAGCTTATAGGGCATAGACTCG-3′ 

Stable Isotope Tracer Analysis  

For stable isotope tracer analysis, cells were treated with 13C-labelled D-glucose (U-13C6, 99%) 
for 8 hours, before they were washed three times with phosphate-buffered saline (PBS), harvested 
in 80% methanol and stored at −80 °C until further analysis. For analysis, the 80% methanol 
suspension was vortexed and centrifuged (9560 g, 5 min, 4 °C). The supernatant was collected and 
the protein pellet was washed twice with 200 µL 80% methanol and the last wash was centrifuged 
at 13800 g. All extracts were combined and dried in a vacuum evaporator (CombiDancer, Hettich 
AG, Bach, Switzerland). Samples were re-dissolved in 100 µL water and aliquots were used to 
measure organic acids and amino acids. Analysis of amino acid isotopologues was performed by 
HPLC-ESI-MS/MS as previously described [1].The method was modified to monitor an MRM 
transition for each isotopologue. Analysis of isotopologues of organic acids from glycolysis and 
TCA cycle was performed by GC-MS. A sample aliquot was dried (CombiDancer Hettich AG) and 
subjected to methoximation and silylation using the derivatization protocol and instrumental setup 
previously described [2]. Raw data were corrected for natural isotope abundance and tracer 
impurity using the IsoCorrectoR package [3]. 

Quantification of Intracellular Metabolites 

Quantification of intracellular metabolites was performed as described[4]. The sampling and 
processing of the samples were done as previously described [30]. Quantification of metabolites 
was performed by either LC-MS-MS or GC-MS as described [4–6]. 
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