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Figure S1: Perfusion scheme for 13C NMR acquisition of hyperpolarized data and liver mass. (A) Perfusion scheme shows the timeline for 13C NMR acquisition of hyperpolarized data. Livers were continuously perfused for 60 minutes and data acquired at the 40th minute of perfusion; (B) Weight of Lean control, Lean DKO, DIO control and DIO DKO perfused mouse livers, note that size of perfused DIO control is significantly higher than other studied groups. Bar plot presented as the mean ± SD (n=4 per group) with significance indicated by “*” (P < 0.05) and “**” (P < 0.001).
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Figure S2: Illustration of flux calculations: Equations for the calculations of (A) TCA cycle flux, (B) PDH flux, (C) PC flux and (D) PyC flux. VTCA: TCA cycle flux; PDHrel: Pyruvate dehydrogenase (VPDH) flux relative to VTCA , PCrel: Pyruvate carboxylase (VPC) flux relative to VTCA , PyCrel: Pyruvate cycling (VPyC) flux relative to VTCA.  
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Figure S3: Impact of DKO on gluconeogenesis: Representative 13C spectra shows the relative intensities of MAG from Lean control (top) and Lean DKO (bottom). The highlighted spectra showed the acetone doublet (M1 and M2) and the C6 multiplet of MAG.
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[bookmark: _GoBack]Figure S4: Illustration of metabolic modeling with a representative data-set: Illustration of metabolic modeling and 13C NMR isotopomer analysis with an example of NMR data from tissue extract of perfused isolated mouse liver. Calc: Calculated data; Exp: Experimental data; Diff: Difference between experimental and calculated data; VPDH: Pyruvate dehydrogenase complex flux, VPC: Pyruvate carboxylase flux; VPyC: Pyruvate cycling flux, R2: Coefficient of determination.
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Figure S5: Western blots of mouse livers: Raw images of Western blots shown in Fig. 6, showing protein levels of phosphorylated E1 (left) and total E1 (middle) subunits. Blots (two separate gels) of a loading control GAPDH is shown on the right. The top gel was used in Fig. 6.  The images were acquired using a ChemiDoc MP Imaging System (Bio-Rad, USA).
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Flux Calculations

A. TCA Cycle Flux (V7cs)
Ve = Vo, umol
TCA™ FroRy + FoiRy + F,R, + F R + YR,  min. gww

In this equation, R, values [30] are the proportionality factors
between O, consumption and citric acid flux.

R, = endogenous substrates; 2.90

R, _, = pyruvate/lactate:1:10; [(2.50 x 0.09)+(3.00 x 0.91)] = 2.95
R, = anaplerosis; 0.5

B. PDH Flux* (Vppy)
Voo = Vica ¥ PDH _pmol_

min. gww
C. PC Flux* (Vpe)
umol
Voe=V. PC, =
Pc= Virca* Pl T
D. PyC Flux* (Vpyc)
umol
Voye = Vica * PYCre min. gww

*relative fluxes produced by tcaCALC are relative to CS flux = 1.




image3.png
Lean Control
c1

)

oz C3 C4

111

.

Y

254 250 246

Lean DKO

104





image4.png
A Simplest metabolic model B Best fit metabolic model
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Simulation parameters: Lac123 and Vppy, Simulation parameters: Lac123, Vppy, Ve and Vp,c
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