
Figure S1. Chromatograms for all identified metabolites of CCM routes. The sections (1-3) show 

detection of CCM metabolites. The compound names and the ion transition of each compound are 

shown on the extracted ion chromatograms (XICs) 

 

1. TCA cycle 
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Acotinic acid_578.1/425.1.light: -ESI MRM Frag=166.0V CID@17.0 (578.1 -> 425.1) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  

8.935

9.378

8.728
9.851

1 1

5x10

0

2

4

6
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Isocitric acid_596.4/387.1.Light: -ESI MRM Frag=166.0V CID@16.0 (596.4 -> 387.2) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  
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Itaconic acid(methylidenesuccinic acid)_399.1/246.light: -ESI MRM Frag=166.0V CID@14.0 (399.1 -> 246.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  
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Malonic acid_373.2/178.light: -ESI MRM Frag=166.0V CID@21.0 (373.2 -> 178.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  
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Oxaloacetic acid_536.1/137.light: -ESI MRM Frag=166.0V CID@59.0 (536.1 -> 137.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  

9.752

10.951
12.6359.278 10.552 11.663 12.9789.530

1 1

Counts vs. Acquisition Time (min)

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13



 

 

 

 

 

 

 

 

5x10

0

0.2

0.4

0.6

0.8

1

1.2

Latic acid_224.2/152.Light: -ESI MRM Frag=166.0V CID@8.0 (224.2 -> 152.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  

3.358

2.527

1 1

7x10

0

0.25

0.5

0.75

1

1.25

1.5

1.75

Malic acid_403.3/208.Light: -ESI MRM Frag=166.0V CID@16.0 (403.2 -> 208.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  

6.1411 1

5x10

0

0.5

1

1.5

2

2.5

3

Malonic acid_373.2/150.light: -ESI MRM Frag=166.0V CID@25.0 (373.2 -> 150.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  

6.6081 1

5x10

0

0.5

1

1.5

2

2.5
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Pyruvic acid_357.1/178.Light: -ESI MRM Frag=166.0V CID@23.0 (357.1 -> 178.0) 10xdil_Leaf_02_1021_2_Kale_1021_K2.d  
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2. Sugars and selected sugar phosphates 
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3. Phosphometabolites 
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Figure S2. Classification of metabolites involved in CCM route (Calvin–Benson cycle, glycolysis, 

pentose phosphate pathway (PPP), tricarboxylic acid (TCA) cycle and electron transport chain 

(ETC)) in leaves of tomato ‘Scotia’ seedlings treated with pyroligneous acid (PA) under aluminum 

(Al) stress. 

 

 


