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NMR Available Software (Commercially):

• TopSpin (Bruker): spectra processing, integration
• AMIX (Bruker): metabolite data library, binning
• WINNMR (Bruker): spectra processing, integration, structure elucidation
• NMR Suite (Chenomx): spectra processing
• Profiler (Chemomx): metabolite identification, binning
• MetaboAnalyst (U Alberta): webbased metabolomics software
• SIMCA‐P (Umetrics): multivariate analyst
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INTEGRATION

MV :
9:I

CNx:Ix
   Cx  




Integral List Date: 29.05.2013    Time: 16:20
File Name: e:\standa~1\1305n2a\1\FID.1R

600 MHz, N2

Integration 
regions 
saved in 
File: -

Metabolite Protons Start(ppm) Start(Hz) End(ppm) End(Hz)
Integral(nor
m)

Integral(ab
s) C of TSP

Myo-
Inositol 1 4.1112 1233.89 4.0126 1204.3 979.93 2.68E+06

0.5102405
27 mM

Creatine 2 3.9841 1195.75 3.8855 1166.15 1838.74 5.03E+06
0.5438506

8

Alanine 2 3.8409 1152.78 3.7116 1113.97 1963.78 5.37E+06
0.5092220

11
Myo-
Inositol 2 3.6736 1102.57 3.5648 1069.9 2265.92 6.20E+06

0.4413218
47

Myo-
Inositol 2 3.5619 1069.03 3.464 1039.65 2109.94 5.77E+06

0.4739471
26

Myo-
Inositol 1 3.3471 1004.57 3.201 960.72 1232.1 3.37E+06

0.4058112
17

Creatine 3 3.1426 943.19 2.96 888.38 2987.35 8.18E+06
0.5021172

61
Glutamine 2 2.5706 771.52 2.3537 706.41 2370.92 6.49E+06 0.4217772

Glutamine 2 2.258 677.69 2.0571 617.4 2348.64 6.43E+06
0.4257783

23

Alanine 3 1.6517 495.73 1.3953 418.77 3225.3 8.83E+06
0.4650730

16

TSP 9 0.0987 29.63 -0.0437 -13.12 900 2.46E+06 0.470
0.0458336

61 mM

TSP Calculation
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SPECTRAL BINNING

4.0 3.5 3.0 2.5 2.0 1.5
Chemical Shift (ppm)

Betaine

Succinate

Carnitine Dimethylglycine

Creatine

trans-Aconitate

Acetoacetate

Creatinine

Trimethylamine N-oxide

Creatine

Betaine

Phenylacetylglycine Dimethylamine

Creatinine

Acetate

Hippurate

Phenylacetylglycine

Alanine

LactateTaurine

Taurine 2-oxoglutarate

2-oxoglutarate

3-Hydroxyphenylpropionic acid

3-Hydroxyphenylpropionic acid

Citrate

Citrate

1H‐NMR on Prostate Cancer Biopsy
(entire spectrum, SW 16ppm)
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#bucket Stectral #1 #2 #3 #4 #5 #6 #7

1 4.7488 20.93 2.618 5.36 ‐0.52 1.32 24.54 2.13

2 4.6984 53.85 49.200 95.65 63.98 27.94 7.96 5.24

3 4.6487 55.74 53.680 258.28 81.18 98.64 130.44 187.88

4 4.599 2.20 ‐1.409 ‐2.67 ‐1.66 ‐3.89 ‐1.69 61.2

5 4.5494 0.03 ‐2.582 ‐0.88 ‐3.01 ‐3.96 5.46 13.16

6 4.4997 0.03 ‐0.222 1.30 ‐0.72 ‐2.75 5.7 ‐0.17

7 4.45 0.03 1.898 0.26 2.68 0.35 13.96 3.29

8 4.3996 0.03 1.364 ‐3.04 1.12 ‐4.78 5.23 0.38

9 4.3492 0.03 0.662 ‐7.12 ‐2.3 ‐3.33 0.98 ‐1.99

10 4.3003 0.03 ‐0.711 ‐1.68 22.19 2.5 4.78 2.21

11 4.2491 0.03 ‐2.818 ‐7.03 5.37 ‐1.07 4.28 1.48

12 4.1987 14.45 10.231 6.03 3.43 1.38 ‐1.38 0.73

13 4.1491 67.30 64.164 257.71 33.07 57.04 30.21 34.95

14 4.0994 22.51 37.342 170.48 24.49 47.58 50.3 69.06

15 4.0483 12.85 0.076 ‐5.92 1.35 2.43 28.97 12.52

16 3.9993 78.17 ‐0.693 0.50 7.35 ‐0.97 3.54 1.6

17 3.9489 250.44 112.391 292.65 162.04 149.45 135.41 108.67

18 3.8992 376.25 230.431 665.59 321.03 292.36 303.33 381.65

19 3.8496 309.97 199.893 650.06 285.15 287.65 276.82 505.42

20 3.7992 256.46 119.231 396.93 204.96 177.03 137.41 407.25

21 3.7495 376.31 277.204 730.28 364.07 348.07 343.59 502.75

22 3.6991 207.47 120.764 404.29 188.5 200.76 388.06 498.37

23 3.6494 49.82 15.676 6.47 63.8 38.97 97.75 162.21

24 3.5997 38.26 45.880 57.71 47.2 19.72 67.56 35.82

25 3.5493 62.10 116.547 438.89 160.1 162.45 282.51 218.93

26 3.4989 118.55 198.689 620.91 323.57 315.26 315.17 450.81

27 3.4493 88.70 165.956 666.28 251.77 224.98 497.69 671.27

28 3.3996 970.25 766.649 362.10 485.28 265.8 374.06 507.48

29 3.3499methanol excluded

30 3.2988 76.92 100.662 237.67 104.64 116.83 85.08 507.28

31 3.2491 126.32 167.027 465.14 230.98 253.11 222.34 193.67

32 3.1995 4.32 0.280 62.10 11.03 21.4 61.81 97.21

33 3.149 0.03 4.338 6.20 10.26 23.68 2.61 10.84

34 3.0994 0.03 7.071 1.13 21.97 15.44 15.7 8.79

35 3.0497 55.53 64.324 60.09 91.07 95.94 127.15 42.72

36 2.9986 33.18 20.142 25.56 70.1 49.75 49.31 63.72

37 2.95 0.00 2.698 2.61 22.85 19.52 22.39 29.13

38 2.9 0.03 1.333 ‐1.18 8.84 3.75 8.24 4.56

39 2.8503 0.03 ‐1.267 ‐7.72 1.78 ‐7.21 2.7 ‐5.48

40 2.7999 0.03 ‐2.511 ‐0.85 2.16 ‐4.27 9.11 ‐2.55

41 2.7495 8.37 0.938 19.06 4.18 3.29 14.45 1.75

42 2.6991 14.34 4.658 41.07 9.47 7.88 25.41 10.55

43 2.6494 6.43 1.556 42.15 0.67 4.36 10.07 5.8

44 2.5997 5.64 2.964 16.60 ‐0.57 3.67 ‐1.18 ‐3.87

45 2.5501 0.03 ‐0.960 21.79 ‐2.92 4.39 0 ‐2.65

46 2.4989 0.03 1.467 29.16 ‐1.27 2.18 2.41 1.21

47 2.4493 27.71 27.391 69.69 17.96 16.83 18.13 21.18

48 2.3996 43.86 27.969 79.99 35.09 18.2 17.68 55.45

49 2.3499 62.50 23.884 78.64 19.4 39.92 24.27 43.2

50 2.2995 16.45 2.524 27.17 8.8 13.52 13.85 26.52

51 2.2491 0.85 2.733 10.39 0.52 0.51 ‐0.94 7.95

52 2.1987 19.26 5.742 9.17 1.93 ‐0.26 14.67 1.65

53 2.1498 89.08 42.098 102.05 35.28 23.31 53.7 27.37

54 2.0994 201.62 110.920 211.73 114.48 103.58 164.17 105.35

55 2.0504 238.44 124.204 363.97 210.41 158.3 308.12 283.53

56 1.9993 27.03 1.369 106.24 28.47 9.39 42.75 137

57 1.9489 11.08 12.378 14.67 15.98 6.55 15.13 28.01

58 1.8992 0.03 5.338 25.06 ‐0.82 ‐5.53 1.88 1.06

59 1.8503 6.63 19.671 15.46 18.66 14.89 12.83 19.05

60 1.7991 5.91 10.698 7.44 40.71 35.01 26.11 30.16

61 1.7487 29.21 35.307 64.44 53.02 47.76 47.81 46.48

62 1.6983 34.24 25.036 68.27 50.78 43.48 52.51 65.51

63 1.6501 0.83 1.529 10.38 13.59 10.99 15.19 33.74

64 1.599 0.03 0.676 5.29 ‐0.22 ‐2.35 ‐0.92 8.73

65 1.5508 0.03 7.880 0.57 12.39 4.65 8.28 5.92

66 1.5004 18.67 49.351 160.28 41.76 19.34 9.17 21.97

67 1.4485 15.24 28.658 85.66 51.36 54 24.62 50.26

68 1.3996 35.38 25.529 15.86 2.4 24.3 1.25 10.14

69 1.3499 246.58 328.382 1279.46 193.6 412.09 278.73 258.99

70 1.2995 7.90 44.436 162.42 71.98 129.18 35.92 127.42

71 1.2491 61.36 156.609 67.28 265.08 281.37 199.5 23.56

72 1.1987 51.48 79.604 15.16 54.63 95.03 88.66 22.39

73 1.1498 3.80 33.871 53.47 34.55 68.52 220.33 9.96

74 1.0986 22.74 6.102 ‐15.57 3.9 19.01 7.58 4.87

75 1.0497 91.78 41.738 86.30 46.38 54.82 36.22 38.01

76 0.9986 151.95 77.907 167.50 87.6 111.16 72.03 85.93

77 0.9489 141.28 56.240 160.78 93.08 119.72 104.53 119.58

78 0.8985 80.00 48.196 78.86 60.79 72.32 81.36 79.16

79 0.8488 22.55 14.427 8.30 24.34 16.52 42.89 43.21

80 0.7991 0.03 3.462 ‐7.58 3.14 ‐3.39 1.83 10.81

81 0.7502 0.03 2.169 ‐6.39 ‐0.52 ‐4.49 1.21 ‐1.79

82 0.6991 0.03 0.964 ‐3.84 ‐1.41 ‐2.4 ‐0.37 ‐3.64

83 0.6501 0.03 ‐1.160 ‐2.30 ‐2.39 ‐6.9 ‐2.11 ‐3.53

84 0.5983 0.51 ‐3.911 ‐1.22 ‐2.44 ‐7.31 ‐2.14 ‐3.54

85 0.5486 8.94 3.974 ‐1.70 ‐1.01 ‐10.1 ‐2.17 ‐4.36

86 0.0643 72 86.66 65 72.2 68.42 65 65

SPECTRAL BINS
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Loadings plot example
For I/R Injury Model

-0.20

-0.10

0.00

0.10

0.20

0.30

0.40

-0.20 -0.10 0.00 0.10 0.20

P
C

2

PC1

9.989.949.99.869.829.789.749.79.669.629.589.549.59.469.429.389.34 9.3
9.26

9.229.18 9.14
9.1

9.069.02 8.98
8.94

8.98.86
8.828.788.748.78.668.62

8.58

8.54

8.5
8.468.428.388.348.38.268.228.18

8.14
8.1

8.06
8.02 7.98

7.94
7.9

7.82

7.78
7.74

7.7
7.66

7.62

7.58

7.54

7.57.46

7.42

7.38

7.34

7.3
7.26

7.22
7.18

7.14
7.1

7.06

7.026.98 6.946.9
6.866.82

6.78 6.74
6.76.66 6.62 6.586.54

6.56.46

4.18

4.14

4.1

4.06

4.02

5.38

3.94 3.93.863.82

3.78

3.74

3.7

3.66

3.62
3.58

3.543.5

3.46

3.02

3.383.34

3.3

3.22

3.183.14

3.1

3.26

3.02
2.98

2.94

2.9

2.862.82 2.78

4.78

2.66

2.622.5

3.06

2.42

2.38

2.34
2.3

2.26
2.22

2.18

2.14 2.1 2.06
2.02

1.98

1.94
1.9

1.86
1.82

1.78
1.741.7

1.661.62 1.581.54
1.5

1.461.42

1.38

1.34
1.3

1.26
1.22

1.18

1.14
1.11.061.020.98

0.94
0.90.86

0.82
0.780.740.7 0.66 0.620.580.540.50.460.420.380.340.30.260.220.180.140.10.06

0.023.04
3.93

4.04

T‐Test
ANOVA

1H‐NMR on Prostate Cancer Biopsy
(low field region, 5‐9 ppm)
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1H‐NMR on Prostate Cancer Biopsy
(aliphatic region, ‐1 to 5 ppm)

TSP (0ppm)
To be added

Lys

Gln
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(ppm)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.5

AVANCE III: 500 MHz

cpmgpr 100ms (NS=128)

Vr=3502Hz T=276.2K

TSP

1H‐MAS‐NMR on 12 mg Liver Biopsy (HCC)

Representative urine spectrum (1D‐1H‐NMR)

DSS
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Representative 500 MHz 1H‐NMR spectrum of healthy human serum

Numbers indicate the following metabolites: 1, imidazole; 2, urea; 3, D‐glucose; 4, L‐lactic 
acid; 5, glycerol; 6, L‐glutamine; 7, L‐alanine; 8, DSS; 9, glycine; 10, L‐glutamic acid; 11, L‐
valine; 12, L‐proline; 13, L‐lysine; 14, L‐histidine; 15, L‐threonine; 16, propylene glycol; 17, L‐
leucine; 18, L‐tyrosine; 19, L‐phenylalanine; 20, methanol; 21,creatinine; 22, 3‐hydroxybutyric 
acid; 23, ornithine; 24, L‐isoleucine; 25, citric acid; 26, acetic acid; 27, carnitine; 28, 2‐
hydroxybutyric acid; 29, creatine; 30, betaine; 31, formic acid; 32, isopropyl alcohol; 33, 
pyruvic acid; 34, choline; 35, acetone; 36, glycerol.

Numbers indicate the following metabolites: 1, imidazole; 2, urea; 3, D‐glucose; 4, L‐lactic 
acid; 5, glycerol; 6, L‐glutamine; 7, L‐alanine; 8, DSS; 9, glycine; 10, L‐glutamic acid; 11, L‐
valine; 12, L‐proline; 13, L‐lysine; 14, L‐histidine; 15, L‐threonine; 16, propylene glycol; 17, L‐
leucine; 18, L‐tyrosine; 19, L‐phenylalanine; 20, methanol; 21,creatinine; 22, 3‐hydroxybutyric 
acid; 23, ornithine; 24, L‐isoleucine; 25, citric acid; 26, acetic acid; 27, carnitine; 28, 2‐
hydroxybutyric acid; 29, creatine; 30, betaine; 31, formic acid; 32, isopropyl alcohol; 33, 
pyruvic acid; 34, choline; 35, acetone; 36, glycerol.
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Numbers indicate the following metabolites: 1, imidazole; 2, urea; 3, D‐glucose; 14, L‐
histidine; 18, L‐tyrosine; 19, L‐phenylalanine; 31, formic acid;  SP: satellite peaks


