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Figure S1 – Illustration of the strategy used to detect deuterium label loss and kinetic isotope effects 

during glucose metabolism in RG2 cancer cells. The metabolic fate of [6,6-2H2, 6-13C]-glucose 

in RG2 cells is similar to that in normal brain, up to and including lactate formation (Fig. 1A). 

However, unlike normal brain the intracellular lactate is expelled to the extracellular space when 

it accumulates linearly over time (A). The 2H label loss can be quantitatively determined from the 

unique spectral patterns of non (x=0), single (x=1) and double (x=2)-deuterated compounds, 

similar to that in rat brain (Fig. 1B/C). However, while the ability to measure kinetic isotope effects 

(KIEs) in rat brain is limited to early time points (Fig. 1B), the ability to measure KIEs in lactate 

produced by RG2 cancer cells improves over time as the extracellular lactate concentration and 

thus the NMR sensitivity increases over time. In the current study, KIEs on lactate were 

determined six hours after the administration of [6,6-2H2, 6-13C] and [5,6-13C2]-labeled glucose.
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Table S1

Table S1. 13C chemical shifts and 2H-13C and 13C-13C scalar coupling constants

chemical moiety chemical shift 
(ppm)

spectral pattern 1 2H-13C coupling (Hz) 13C-13C coupling 
(Hz)

[2-13C]-acetate 24.10 singlet – –
[2-3H2, 2-13C]-acetate 23.39 septet 19.4 –
[1,2-13C2]-acetate 24.10 doublet – 52.2

[6-13C]--glucose 61.26 singlet – –
[6-13C]--glucose 61.40 singlet – –
[6,6-2H2, 6-13C]--glucose 60.63 quintet 21.6 –
[6,6-2H2, 6-13C]--glucose 60.77 quintet 21.6 –
[5,6-13C2]--glucose 61.26 doublet – 43.3
[5,6-13C2]--glucose 61.40 doublet – 43.1

[4-13C]-glutamate 34.20 singlet – –
[4-2H, 4-13C]-glutamate 33.90 triplet 19.3 –
[4,4-2H2, 4-13C]-glutamate 33.60 quintet 19.3 –
[4,5-13C2]-glutamate 34.20 doublet – 51.3

[4-13C]-glutamine 31.70 singlet – –
[4-2H, 4-13C]-glutamine 31.42 triplet 19.1 –
[4,4-2H2, 4-13C]-glutamine 31.15 quintet 19.1 –
[4,5-13C2]-glutamine 31.70 doublet – 48.4

[3-13C]-lactate 21.00 singlet – –
[3-2H, 3-13C]-lactate 20.73 triplet 19.6 –
[3,3-2H2, 3-13C]-lactate 20.46 quintet 19.6 –
[2,3-13C2]-lactate 21.00 doublet – 36.7

1 1 : 1 : 1 triplet intensity ratio, 1 : 2 : 3 : 2 : 1 quintet intensity ratio, 1 : 3 : 6 : 7 : 6 : 3 : 1 septet intensity ratio
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Table S2

Table S2: overview of 2H detection following [6,6-2H2]-glucose and [2H3]-acetate administration 

1 2H detection as percent of theoretical condition without 2H label loss; 2 correction factor to account 

for 2H label loss (= 100/”2H detection %”). 

Table S3

[6,6-2H2]-glucose Number of 2H’s Lactate (%) Glutamate (%) Glutamine (%)

0 6.1 8.6 17.1
1 19.2 58.5 48.9
2 74.7 32.9 34.0

2H detection1 (%) 84.3 62.2 58.5
Corr. Factor2 1.19 1.61 1.71

[2H3]-acetate 0 - 1.9 1.7
1 - 25.0 23.9
2 - 73.1 74.4

2H detection1 (%) 85.6 86.4
Corr. Factor2 1.17 1.16


