Supplemental material
Hyperpolarized probe preparation and dissolution
The hyperpolarized [2‐13C]pyruvate product was produced from the polarization of 641 mg of [2‐13C]pyruvic acid (density, 1.26 g/mL) mixed with 15 mM AH111501 (trisodium salt of tris[8‐carboxyl‐ 2,2,6,6‐tetra[2‐(1‐methoxyethyl)]‐benzo(1,2‐d:4,5‐d')bis(1,3)dithiole‐4 ‐yl]methyl acid; MW = 1595 g/mol) in a sterile polarizer (GE SpinLab, GE Healthcare) for 2.5 h at 5 T and 0.8 K, to ensure a reproducible polarization of >40% on average. Dissolution was performed with 29 mL of de‐ionized (18.2 MV) water in a receiver syringe, containing 13 mL of 360 mM sodium hydroxide (NaOH) and 181 mM tris(hydroxymethyl)aminomethane (TRIS) for neutralization of the pyruvic acid.
The time from dissolution to injection was on average 15 seconds. A bolus of 24 ml hyperpolarized [2‐13C]pyruvate was given in the femoral vein and immediately flushed with 10 ml saline water. Injected at 5 ml/s.
MRI protocol – 1H and 13C
MR was performed on a clinical 3T GE Discovery 750 MR scanner (GE Healthcare, Milwaukee, WI, USA). Proton images were acquired using a modified 8‐channel cardiac array receiver coil (GE Healthcare) with carbon traps. For the 13C slice-selective spectroscopy a transmit Clampshell coil with a 16-channel array receive coil (Rapid Biomedical Gmbh, GE) was used. All coils were positioned on the subject during the entire scans session.
The location of the heart position was ensured using a 3-plane localizer. To acquire functional images CINE images were acquired free-breathing. CINE sequence parameters were: TE 2.4 ms, TR 5.1 ms, FA 55°, acquisition matrix 200x160, FOV 400 x 400 mm2, in-plane resolution 2 x 2.5 mm2, slice thickness 8mm, recon matrix 512 x 512, cardiac phases 30, averages = 2.
Bloch-Siegert experiments were performed prior to the 13C-pyruvate injection to estimate the centre frequency and RF power for the 13C spectrum. 13C-spectral acquisition parameters were: slice selective radiofrequency pulse with a bandwidth = 9000 Hz, spectral acquisition bandwidth = 10.000 Hz, number of samples = 4096, cardiac triggered in the diastolic phase, time points = 120, flip angle = 15° and slice thickness = 120 mm.
AMARES prior knowledge
In the interests of reproducibility, detailed prior knowledge for the quantification of 2-13C pyruvate spectra are provided below. 


Table S1: Bounds for AMARES Quantification
	Peak Name
	Chem. Shift (ppm)
	Linewidth (Hz)
	Amplitude
	Phase (°)
	Chem. Shift Delta
	Amplitude Ratio

	C2_13C_Pyruvate
	[-1, 1]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C5_13C_Glutamate
	[-25, -23]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C1_13C_Acetylcarnitine
	[-33, -31]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C1_13C_Pyruvate_NA1/NA2
	[-37, -33]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_Impurity_1
	[-58, -56]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_13C_Pyruvate_Hydrate
	[-120, -100]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_Impurity_2
	[-121, -117]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_13C_Lactate_1/Lactate_2
	[-139, -135]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_13C_Alanine_1/Alanine_2
	[-152, -148]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_Impurity_3
	[-174, -170]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	C2_Impurity_4
	[-178, -174]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–

	Phantom
	[-50, -38]
	[0, 40]
	[0, ∞]
	[0, 360]
	–
	–



Table S2: Initial Values for AMARES Quantification
	Peak Name
	Chem. Shift (ppm)
	Linewidth (Hz)
	Amplitude
	Phase (°)
	Additional Linewidth

	C2_13C_Pyruvate
	0
	10
	5
	0
	0

	C5_13C_Glutamate
	-24.1
	5
	1
	0
	0

	C1_13C_Acetylcarnitine
	-32.7
	5
	1
	0
	0

	C1_13C_Pyruvate_NA1/NA2
	-35.8
	5
	3
	0
	0

	C2_Impurity_1
	-57.4
	0.5
	0.01
	0
	0

	C2_13C_Pyruvate_Hydrate
	-111.2
	5
	1
	0
	0

	C2_Impurity_2
	-119.8
	0.5
	0.01
	0
	0

	C2_13C_Lactate_1/Lactate_2
	-137.8
	5
	1
	0
	0

	C2_13C_Alanine_1/Alanine_2
	-150.8
	5
	1
	0
	0

	C2_Impurity_3
	-172.6
	0.5
	0.01
	0
	0

	C2_Impurity_4
	-176.6
	0.5
	0.01
	0
	0

	Phantom
	-42.62
	0.5
	0.01
	0
	0



Table S3: Prior Knowledge for AMARES Quantification
	Peak Name
	Multiplet
	Chem. Shift Delta
	Amplitude Ratio
	G Linewidth
	G Amplitude
	G Phase
	G Chem. Shift Delta
	Baseline Linewidth
	Reference Peak

	C2_13C_Pyruvate
	–
	–
	–
	[1]
	–
	1
	–
	1
	1

	C5_13C_Glutamate
	–
	–
	–
	[2]
	–
	1
	–
	0
	0

	C1_13C_Acetylcarnitine
	–
	–
	–
	[3]
	–
	1
	–
	0
	0

	C1_13C_Pyruvate_NA1/NA2
	[1,1]
	58/32.13218
	[1]
	[4]
	–
	1
	–
	0
	0

	C2_Impurity_1
	–
	–
	–
	[5]
	–
	1
	–
	0
	0

	C2_13C_Pyruvate_Hydrate
	–
	–
	–
	[6]
	–
	1
	–
	0
	0

	C2_Impurity_2
	–
	–
	–
	[7]
	–
	1
	–
	0
	0

	C2_13C_Lactate_1/Lactate_2
	[1,1]
	146/32.13218
	[1]
	[8]
	–
	1
	–
	0
	0

	C2_13C_Alanine_1/Alanine_2
	[1,1]
	141/32.13218
	[1]
	[9]
	–
	1
	–
	0
	0

	C2_Impurity_3
	–
	–
	–
	[10]
	–
	1
	–
	0
	0

	C2_Impurity_4
	–
	–
	–
	[11]
	–
	1
	–
	0
	0

	Phantom
	–
	–
	–
	[12]
	–
	–
	–
	0
	0



