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Flux analysis with stable isotopes
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Kinetics of stable-isotope labelling

 Experimental analysis (Barbara)

 Computational analysis (Marvin)
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Fluxes versus concentrations
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Stable isotope tracers

Carbon Isotopes
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Dynamic analysis of isotope diluton

Metabolic steady state
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Models become more complex when we look simultanously at the labelling of
multiple metabolites in a branched pathway.




Metabolite flow between organs
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Metabolite flow between organs
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Metabolite flow between organs
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Fluxes of circulating metabolites

Table 1 | Turnover fluxes for different circulating carbon metabolites

IFn::in: Fnirc

Metabolite (nmol g~1min—1)  Metabolite (nmol g~1min—1)
Lactate 3744+1124 Arginine 90+26
Glucose 1509+46.7 Tyrosine 80+22
Acetate 727 +17.5 Threonine 7.6+08
Alanine 702+54 Proline 7.3+29
Pyruvate 57.3+14.2 Isoleucine 6.5+0.7
Glycerol 53.3+21 Asparagine 6.5+0.8
Glutamine 456+4.7 Phenylalanine 59+0.8
3-Hydroxybutyrate 43.3+17.1 2-Oxoglutarate 5.8+0.8
Palmitic acid 246+4.2 Histidine 50+04
Glycine 21.9+4.°2 Methionine 39+16
Taurine 194109 Succinate 3.1x1.1
Serine 19.3+4.2 Creatine 26105
Citrate 16.2+6.6 Tryptophan 23+0.3
Leucine 11.5+1.2 Malate 20+04
Valine 96+04 Betaine 1.6+0.2
Lysine 93+18

n= 24 for lactate; n=22 for glucose; n=5 for glutamine; n=4 for 3-hydroxybutyrate; n="5 for
palmitic acid; n=4 for essential amino acids; n= 3 for others; mean +s.d.

Nature volume 551, pages 115-118 (2017)




Glycogen storage disease type 1
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Residual glucose production in L-G6pc”/- mice
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Quantification of hepatic glucose fluxes in vivo
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Quantification of hepatic glucose fluxes in vivo
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Increased glycogen synthase and
-phosphorylase fluxes in L-G6pc”/- mice
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