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Figure S1. Conventional 1D 1H presaturation spectra of LNCaP (blue) and PC-3 (red) cells labeled with A, 15 
[U-13C]glucose and B, [U-13C]glutamine. Zoomed region indicates glutamate C4 region with vertical scale 16 
increased by 2-fold. 2D 1H-13C HSQC of LNCaP and PC-3 cell extracts labeled with C, [U-13C]glucose and 17 
D, [U-13C]glutamine. E, 2D 1H-1H TOCSY of [U-13C]glutamine-labeled extracts of LNCaP and PC-3 show 18 
peaks associated with glutamate (grey), glutamine (pink), and glutathione (green). Dotted lines indicate 19 
13C-satellites. Arrows indicate unenriched metabolite peaks. Metabolite peaks are labeled as follows: 1. 13C-20 
Lactate, 2. Lactate, 3. 13C-Alanine, 4. Alanine, 5. 13C-Glutamate, 6. Glutamate, 7. 13C-Glutamine, 8. 21 
Glutamine, 9. 13C-Glutathione, 10. 13C-Aspartate, 11. 13C-Malate, 12. 13C-Citrate, 13. Glutathione. 22 
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 23 

Figure S2. Representative 1D 1H presaturation with (pink) and without (green) 13C-decoupling 24 
in PC-3 cells labeled with A, [U-13C]glucose and B, [U-13C]glutamine. Metabolite peaks are labeled 25 
as follows: 1. 13C-Lactate, 2. Lactate, 3. 13C-Alanine, 4. Alanine, 5. 13C-Glutamate, 6. Glutamate, 7. 26 
13C-Glutamine, 8. Glutamine, 9. 13C-Glutathione, 10. Glutathione. 27 

 28 

 29 
 30 



Figure S3. TRAMP tumor changes with onset of castration-resistance. A, Changes in tumor volume (cc) in 31 
ADPC and CRPC TRAMP mice from baseline to 5 days (± 1 day) post castration. B, Lac/Pyr ratio of the 32 
TRMAP tumors at baseline depict no significant difference between the ADPC and CRPC tumors. C, Bar 33 
graph showing the differential staining of Ki67 between the ADPC and CRPC TRAMP tumors.  34 
 35 

 36 
Figure S4. Change in volume of ADPC and CRPC TRAMP tumors one-week post-orchiectomy used for 37 
glucose and glutamine labeling studies. 38 
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Table S2. 2D 1H-13C HSQC chemical shifts and JCH constants used for quantifying 13C-labeled 40 

metabolites 41 

F2 (ppm) F1 (ppm) Compound JCH (Hz) 
0 0 TSP  

1.31 22.9 Lactate C3 128 [1]  
1.49 19.02 Alanine C3 130 [1] 
2.08 29.82 Glutamate C3 130 [1,2] 
2.12 29.29 Glutamine C3  131 [2] 

2.15 29.06 
Glutathione C7 
(Glutamate C3) 132 

2.34 36.36 Glutamate C4  127 [1,2] 
2.34 45.46 Malate C3  
2.44 33.92 Glutamine C4 128 [2]  
2.52 48.71 Citrate C2,4 128 

2.55 34.05 
Glutathione C6 
(Glutamate C4) 130 

2.65 45.46 Malate C3  
2.66 48.71 Citrate C2,4 128 
2.71 39.33 Aspartate C3 129 [1,2]   
2.8 39.48 Aspartate C3 130 [1,2]  

3.23 76.96 Glucose C2b  144 [3,4]  
3.39 72.34 Glucose C2a  144 [3,4] 
3.46 78.57 Glucose C3,5b  144 [3,4] 
3.52 74.2 Glucose C2,4a  144 [3,4] 
3.55 44.3 Glycine C2 143 [1] 
3.7 75.64 Glucose C3a  143 [3], 145 [4] 

3.74 63.35 Glucose C6 144 [3] 
3.74 63.35 Glucose C6 144 [3] 
3.74 63.35 Glucose C6 144 [3] 
3.74 57.64 Glutamate C2  145 [2] 
3.78 57.23 Glutamine C2 145 [2] 
3.77 53.56 Alanine C2 – 

3.77 57.17 
Glutathione C8 
(Glutamate C2) 143.5 

3.82 74.14 Glucose C2,4a 144 [3, 4] 
3.83 63.41 Glucose C6 144 [3] 
3.83 63.41 Glucose C6 144 [3] 
3.9 63.47 Glucose C6 144 [3] 

3.91 55.08 Aspartate C2 144 [2]  



4.1 71.37 Lactate C2 – 
4.29 73.24 Malate C2 – 
4.63 98.71 Glucose C1b  162 [4] 
5.22 94.93 Glucose C1a  169 [4] 

 42 
 43 
Table S3. 2D 1H-1H TOCSY chemical shifts of unlabeled metabolite peaks and 13C-satellites used for 44 
quantifying extracts labeled with [U-13C]glutamine 45 

Compound 
1H-12C (F2, F1) 
Main peak 

1H-13C (F2, F1) 
Satellite peaks 

Glutamate C4  (2.34, 3.75) (2.27, 3.67), (2.27, 3.85), (2.42, 3.66), (2.42, 3.85) 
Glutamine C4 (2.45, 3.78) (2.37, 3.69), (2.37, 3.87), (2.53, 2.69), (2.53, 3.87) 
Glutathione C3  (2.54, 3.78) (2.47, 3.70), (2.47, 3.88), (2.62, 3.70), (2.62, 3.88) 

 46 
 47 
Table S4. Correction factor for absolute concentrations of metabolites (+ indicates over-estimation and 48 
– indicates under-estimation of the metabolite concentrations). 49 

Metabolites  
% Error 

Glucose -10.7 
Lactate +17.5 
Alanine +7.2 
Glutamate -21.8 
Glutamine -7.7 
Aspartate 19.2 
Choline -1.5 
Phosphocholine -23.8 
GPC -20.8 
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