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Table S1. List of metabolites imaged in common and durum wheat and differentially accumulated in non-infected vs infected kernels. The reference 

column gives cited references for metabolites detected in previous studies on wheat or other plants. The citation details are provided in the reference 

list. 

Subclass Putative identification Formula Adduct 
Detected 

m/z 
Infected kernel Non-infected kernel Ref 

N-acyl amines 

Hydroxyhexadecadienoylcarnitine C23H41NO5 [M+H]+ 412.3057 

Endosperm and 

aleurone 
N.D. 

[1] 

Hydroxy-hexadecenoylcarnitine C23H43NO5 [M+H]+ 414.3214 

Endosperm and 

aleurone 
N.D. 

[1] 

Hexadecanedioic acid mono-carnitine 

ester C23H43NO6 [M+H]+ 430.3163 

Endosperm and 

aleurone 
N.D. 

 [1] 

Unsaturated fatty acid 

Alpha-Linolenic acid C18H30O2 [M+H]+ 279.2318 Endosperm N.D. [2] 

12,13-EOTrE C18H28O3 [M+H]+ 293.2111 Endosperm N.D. [3] 

Linoleic acid C18H32O2 [M+K]+ 319.2033 Endosperm N.D. [2] 

13-HOME C18H34O3 [M+Na]+ 321.2400 Endosperm N.D. [4] 

13-OxoODE C18H30O3 [M+K]+ 333.1826 Endosperm N.D. [3] 

13-HODE C18H32O3 [M+K]+ 335.1983 Endosperm N.D. [4] 

13-HpOTrE C18H30O4 [M+K]+ 349.1775 Endosperm N.D. [5] 

13-HpODE/ 12,13-DiHODE C18H32O4 [M+K]+ 351.1932 Endosperm N.D. [3] 

 12,13-diHOME C18H34O4 [M+K]+ 353.2088 Endosperm N.D. [5] 

2-HpOTrE C18H30O5 [M+K]+ 365.1724 Endosperm N.D.  

TriHODE/ 9,10-Dihydroxy-8-oxo-12-

octadecenoic acid C18H32O5 [M+K]+ 367.1881 Endosperm 
N.D. 

[5] 

TriHOME C18H34O5 [M+K]+ 369.2037 Endosperm N.D. [5]  

Sterol ergosterol C28H44O 
[M+H-H2O]+ 379.3359 Endosperm N.D. [6] 

[M+H]+ 397.3465 Endosperm N.D.  [6] 

Vitamin D3 and derivatives  

Hydroxy-oxo-hexanorvitamin D3 C21H30O3 [M+Na]+ 353.2087 Endosperm N.D. [7] 

Dihydroxy-oxo-hexanorvitamin D3 C21H30O4 [M+Na]+ 369.2036 Endosperm N.D. [7] 

 Vitamin D3/7-Dehydrocholesterol  C27H44O [M+K]+ 423.3023 Endosperm N.D. [7] 

Dihydroxy-epivitamin D3 C27H44O3 [M+K]+ 455.2922 Endosperm N.D. [7] 

Trihydroxyvitamin D3 C27H44O4 [M+K]+ 471.2871 Endosperm N.D. [7] 



Tetrahydroxyvitamin D3 C27H44O5 [M+K]+ 487.2820 Endosperm N.D. [7] 

Dihydroxyl-didehydro-trihomovitamin D3 C30H48O3 [M+K]+ 495.3235 Endosperm N.D. [7] 

Diethyl-dihydroxyl-didehydro-oxavitamin 

D3 C30H48O4 [M+K]+ 511.3184 Endosperm 
N.D. 

[7] 

Carbohydrates and carbohydrate 

conjugates 

Tetra-hexose C24H40O20 [M+K]+ 687.1744 Endosperm N.D. [8] 

Apiosylglucosyl hydroxybenzoate C18H24O12 [M+Na]+ 455.1160 Endosperm N.D.  [8] 

Triterpenoids 

Feruloylcorosocolic acid C40H56O7 [M+H]+ 649.4099 

Pericarp and 

testa 
N.D. 

  

Gibbeellin glucosyl ester C25H34O11 [M+H]+ 511.2174 

Pericarp and 

testa 
N.D. 

 

Methyl-apocarotenoate C33H44O2 [M+Na]+ 495.3233 

Endosperm and 

aleurone 
N.D. 

  

Phenolic glycosides 

Flavonoid glycoside C34H40O22 [M+Na]+ 823.1903 Endosperm N.D. [9]  

Kaempferol rhamnoside C35H42O20 [M+K]+ 821.1901 Pericarp N.D.  

Methyl liquiritugenin rhamnoside C22H24O8 [M+H]+ 417.1544 Pericarp N.D.   

Quinone and hydroquinone lipids Vit D2 hydroquinone C21H26O2 [M+Na]+ 333.1825 Endosperm N.D.  

Purine 2'-deoxyribonucleosides Hydroxy-deoxyguanosine C10H13N5O5 [M+K]+ 322.0548 Endosperm N.D. [10] 

Carbonyl compounds  Falcarindione C17H20O2 [M+H]+ 257.1536 Pericarp and VB N.D. [11] 

Simple Glc series GlcCer (d14:1/20:0(OH)) C40H77NO9 [M+K]+ 754.5230 Endosperm N.D. [5] 

Glycerophosphates PA (42:8)   C45H73O8P [M+K]+ 811.4674 Pericarp N.D.  

Diacylglycerols DG (36:8)   C39H60O5 [M+Na]+ 631.4333 Pericarp N.D.  [4] 

Glycerophospholipids 

PC(24:2) /PE-NMe(36:2) C42H80NO8P 
[M+H]+ 758.5694 N.D. Endosperm  

[M+Na]+ 780.5513 N.D. Endosperm  

PC (24:1)/PE-NMe(36:1) C42H82NO8P [M+H]+ 760.5850 N.D. Endosperm  

PE (20:4/P-18:1) C43H76NO7P [M+Na]+ 772.5251 N.D. Endosperm  

PC (32:0), PE(35:0), PE-NMe(34:0) C40H80NO8P [M+K]+ 772.5253 N.D. Endosperm  

PC (26:4)/ PE-NMe(38:4) C44H80NO8P [M+H]+ 782.5694 N.D. Endosperm  

PE (22:6/P-18:1) C45H76NO7P [M+Na]+ 796.5251 
N.D. 

Aleurone and 

endosperm  

PG (40:6)  C46H79O10P [M+H]+ 823.5448 N.D. Aleurone  

PG (36:2)  C42H79O10P [M+Na]+ 797.5303 N.D. Endosperm  

PE (22:5/P-18:1) C45H78NO7P [M+Na]+ 798.5408 
N.D. 

Aleurone and 

endosperm  



PS (46:7)  C52H88NO10P [M+K]+ 956.5777 N.D. Endosperm  

LysoPC (16:0) C24H50NO7P [M+Na]+ 518.3217 N.D. Endosperm   

Glycosylglycerols   

MGDG (34:2) C43H78O10 [M+K]+ 793.5226 N.D. Endosperm [12] 

DGDG (36:9)   C51H78O15 [M+K]+ 795.5383 N.D. Endosperm [12] 

MGDG (36:9) C45H68O10 [M+K]+ 796.5410 N.D. Endosperm [12] 

Glycerol -(octadecadienoate) -

hexadecanoate-[galactopyranosyl-

galactopyranoside] 

C49H88O15 [M+Na]+ 939.6015 N.D. Endosperm   

 

 

 



 Linoleic acid metabolism 

 
Figure S1. Spatial distribution of linoleic acid and oxylipins in common-wheat cross-sections: 

linoleic acid [M+K]+ m/z 319.2034, 13-HPODE [M+K]+ m/z 351.1932, 13-HODE [M+K]+ m/z 

335.1983, 13-oxoODE [M+K]+ m/z 333.1826. 

MS images were generated with 300 x 220 pixels; 15 µm pixel size; m/z bin width: ± 5 ppm; Scale 

bars: 400 µm. 

 

 

 

 

 α-Linoleic acid metabolism 

 

 

Figure S2. Spatial distribution of α-linoleic acid [M+H]+ m/z 279.2318 and 13-HpOTrE [M+K]+ m/z 

349.1775 in common-wheat cross-sections. 

MS images were generated with 300 x 220 pixels; 15 µm pixel size; m/z bin width: ± 5 ppm;. Scale 

bars: 400 µm. 

 



 

Figure S3. Spatial distribution of lyso-phosphatidylcholine in durum- (A) and common-wheat (B)  

cross-sections. LysoPC (16:0) [M+Na]+ m/z 518.3216 was found accumulated mainly in the 

endosperm of the non-infected seed. Optical image of durum- (C) and common-wheat (D) seed 

section with major morphological features labeled. 

MS images were generated with (A) 336 x 138 pixels; 20 µm pixel size; m/z bin width: ± 5 ppm; 

scale bars: 500 µm; (B) 300 x 220 pixels; 15 µm pixel size; m/z bin width: ± 5 ppm; scale bars: 200 

µm. 

 

 

 

 

 

 



 

Figure S4. Spatial distribution of carbohydrates in durum- (A) and common-wheat (B) cross-sections. 

Trisaccharide [M+K]+ m/z 513.1222 was found accumulated exclusively in the infected seed.  

MS images were generated with (A) 336 x 138 pixels; 20 µm pixel size; m/z bin width: ± 5 ppm; 

scale bars: 500 µm; (B) 300 x 220 pixels; 15 µm pixel size; m/z bin width: ± 5 ppm; scale bars: 200 

µm. 

 

 

 



 
 

Figure S5. Spatial distribution of N-acyl amines in durum- (A) and common-wheat (B) cross-

sections. Hydroxy-hexadecadienoylcarnitine [M+H]+ m/z 412.3057 was found accumulated 

exclusively in the infected seed.  

MS images were generated with (A) 336 x 138 pixels; 20 µm pixel size; m/z bin width: ± 5 ppm; 

scale bars: 500 µm; (B) 300 x 220 pixels; 15 µm pixel size; m/z bin width: ± 5 ppm; scale bars: 200 

µm. 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S6. Spatial distribution of ergosterol in durum-wheat cross-sections. The [M+H]+ image was 

normalized to the total ion count on a 0-60% intensity scale. 

MS images were generated with 336 x 138 pixels; 20 µm pixel size; m/z bin width: ± 5 ppm; scale 

bars: 500 µm.  
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