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Table S1. Optimized MS parameters of the UHPLC-MS/MS-sMRM method for the quantification of marker

metabolites in barley leaves. The first mass transition of each substance served as a quantifier, the

remaining mass transitions as qualifiers. The system was operated in polarity switch mode, in which ESI-

and ESI* are measured simultaneously. IS internal standard, fr retention time, EP entrance potential, CE

collision energy, CXP collision exit potential.

No. Substance name tremz;ii)n R tr window EP CE CXp
Q13 (min) (s) v VW
1 hordatine A 276.1/131.0 7.8 120 11 25 20
1 hordatine A 276.1/265.1 7.8 120 11 27 24
2 hordatine B 291.1/131.1 7.7 100 51 25 16
2 hordatine B 291.1/277.9 7.7 100 51 41 24
3 hordatine C 306.2/131.1 8.1 90 1 25 16
3 hordatine C 306.2/157.0 8.1 90 1 25 18
4 hordatine A glucoside 357.2/276.2 7.8 60 61 23 24
4 hordatine A glucoside 357.2/290.9 7.8 60 61 35 32
5 hordatine B glucoside 372.2/291.2 7.7 60 26 25 24
5 hordatine B glucoside 372.2/295.0 7.7 60 26 37 24
6 hordatine C glucoside 387.2/306.1 8.0 60 61 25 16
6 hordatine C glucoside 387.2/350.9 8.0 60 61 37 40
7 p-CA 277.0/147.0 5.6 60 66 33 18
7 p-CA 277.0/91.0 5.6 60 66 63 10
8 feruloylagmatine 307.0/177.0 6.2 60 61 29 20
8 feruloylagmatine 307.0/144.9 6.2 60 61 43 16
9 sinapoylagmatine 337.0/207.0 6.5 60 76 29 24
9 sinapoylagmatine 337.0/175.0 6.5 60 76 39 20
10 p-CHA 293.0/147.0 4.8 90 111 31 26
10 p-CHA 293.0/275.1 4.8 90 111 21 26
1 p-CHDA 273.0/254.8 4.8 90 136 21 22
1 p-CHDA 273.0/146.9 4.8 90 136 31 16
1 p-CHDA 273.0/126.9 4.8 90 136 25 14
12 p-coumaroylputrescine 235.0/147.0 4.5 60 36 25 16
12 p-coumaroylputrescine 235.0/91.0 4.5 60 36 51 10
13 feruloylputrescine 365.1/177.0 9.5 60 36 25 20
13 feruloylputrescine 365.1/145.0 9.5 60 36 43 18
14 sinapoylputrescine 295.0/207.0 5.7 60 46 21 24
14 sinapoylputrescine 295.0/175.0 5.7 60 46 31 20
15 isovitexin 430.9/310.9 10.0 60 -45 -30 -39
15 isovitexin 430.9/341.0 10.0 60 -45 -32 -19
16 saponarin 593.1/310.9 8.6 60 -240 -50 -17
16 saponarin 593.1/296.9 8.6 60 -240 -60 -25
17 meloside A 593.0/293.0 9.4 60 -160 -46 -17
17 meloside A 593.0/412.8 9.4 60 -160 -34 -35
18 schaftoside 563.1/353.1 8.8 60 -130 -48 -19
18 schaftoside 563.1/382.9 8.8 60 -130 -50 -27
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Table S2. Results of the validation of the UHPLC-MS/MS-sMRM method for the quantification of marker

metabolites in barley leaves (n = 3). Recovery rate (mean values of three spiked concentrations), Cv

coefficient of variation, LOD limit of detection, LOQ limit of quantification.

No. Analyte Internal standard (1S) 'Taet(:aozll;r)y ir?t::r(;/;i/ iri:a(dO/;)y (“;%BL) (plr_‘n%(I?L)
1 hordatine A phenformin (1S1) 113 3.4 2.9 0.119 0.398
2 hordatine B phenformin (1S1) 131 154 6.0 0.053 0.178
3 hordatine C phenformin (1S1) 93 11.0 21 0.056 0.188
4 hordatine A glucoside phenformin (1S1) 98 19.4 3.6 0.002 0.006
5 hordatine B glucoside phenformin (1S1) 100 16.8 3.5 0.021 0.069
6 hordatine C glucoside phenformin (1S1) 90 9.1 5.4 0.012 0.039
7 p-CA phenformin (1S1) 88 0.2 5.0 0.056 0.185
8 feruloylagmatine phenformin (1S1) 105 8.6 6.6 0.030 0.102
9 sinapoylagmatine phenformin (1S1) 93 5.5 41 0.056 0.186
10 p-CHA phenformin (1S1) 93 1.6 45 0.051 0.171
12 p-coumaroylputrescine phenformin (1S1) 93 7.9 5.1 0.013 0.042
13 feruloylputrescine phenformin (1S1) 117 11.3 4.3 0.137 0.456
14 sinapoylputrescine phenformin (1S1) 80 17.0 5.0 0.108 0.360
15 isovitexin puerarin (1S2) 110 134 5.1 0.075 0.250
16 saponarin vicenin 2 (1S3) 102 8.9 6.8 0.011 0.038
18 schaftoside puerarin (1S2) 123 11.3 9.2 0.078 0.101
19 isoschaftoside puerarin (1S2) 100 9.3 6.7 0.053 0.061
20 epiheteroendrin linamarin (1S4) 123 20.5 7.0 0.366 1.220
21 sutherlandin linamarin (1S4) 112 12.2 3.8 0.361 1.205
22 osmaronin linamarin (1S4) 115 9.7 1.4 0.311 1.037
23 dihydroosmaronin linamarin (1S4) 108 26.2 5.9 0.178 0.594
24 epidermin linamarin (1S4) 117 7.9 4.9 0.356 1.186
25 p-coumaric acid o-coumaric acid (IS5) 112 12.6 4.2 0.014 0.045
26 ferulic acid o-coumaric acid (IS5) 114 5.5 4.2 0.009 0.030
27 sinapic acid o-coumaric acid (IS5) 97 14.7 6.3 0.049 0.163
28 tryptophan tryptophan-ds (1S7) 99 8.8 2.0 0.001 0.004
29 tryptamine tryptophan-ds (1S7) 112 14.4 6.7 0.003 0.011
30 oxyglutathione 13C4'N2-oxyglutathione (1S6) 99 15.3 2.9 0.005 0.018
31  5-carboxyblumenol C glucoside abscisic acid-ds (1S8) 88 9.5 6.3 0.011 0.037




Table S3. Calibration functions and coefficient of determination (R?) of the quantitation of marker

metabolites in barley leaves using UHPLC-MS/MS.

No. Analyte Internal standard (IS) Calibration function R?
1 hordatine A phenformin (1S1) y =0.1401x 0.9926
2 hordatine B phenformin (1S1) y = 0.0559x 0.9913
3 hordatine C phenformin (1S1) y =0.0327x 0.9919
4 hordatine A glucoside phenformin (1S1) y =-0.0548x2 + 0.6513x - 0.0141 0.9971
5 hordatine B glucoside phenformin (1S1) y =-0.0960x? + 1.007x - 0.0304 0.9972
6 hordatine C glucoside phenformin (1S1) y =-0.1191x2 + 0.9009x - 0.0234 0.9987
7 p-CA phenformin (1S1) y = 0.9399x 0.9961
8 feruloylagmatine phenformin (1S1) y = 0.0447x 0.9973
10 p-CHA phenformin (1S1) y = 0.2893x 0.9991
12 p-coumaroylputrescine phenformin (1S1) y = 0.1550x 0.9953
13 feruloylputrescine phenformin (1S1) y =0.0019x 0.9969
14 sinapoylputrescine phenformin (1S1) y =0.0270x 0.9975
15 isovitexin puerarin (1S2) y = 0.0992x 0.9956
16 saponarin vicenin 2 (I1S3) y =0.3737x 0.9977
18 schaftoside puerarin (1S2) y =0.0501x 0.9979
19 isoschaftoside puerarin (1S2) y = 0.0638x 0.9985
20 epiheteroendrin linamarin (1S4) y = 0.5280x 0.9985
21 sutherlandin linamarin (1S4) y=0.6656x 0.9952
22 osmaronin linamarin (1S4) y =0.5017x 0.9977
23 dihydroosmaronin linamarin (1S4) y = 1.64365x 0.9924
24 epidermin linamarin (1S4) y = 0.5064x 0.9941
25 tryptophan o-coumaric acid (1S5) y = 0.3828x 0.9942
26 tryptamine o-coumaric acid (1S5) y =0.1254x 0.9995
27 p-coumaric acid o-coumaric acid (1S5) y =1.2875x 0.9997
28 ferulic acid tryptophan-ds (1S7) y =0.4118x 0.9997
29 sinapic acid tryptophan-ds (IS7) y =0.2917x 0.9994
30 oxyglutathione 13C4"5N2-oxyglutathione (1S6) y = 1.5783x 0.9994

31 5-carboxyblumenol C glucoside abscisic acid-ds (1S8) y =0.0352x 0.9996




Table S4. Measured concentrations of marker metabolites in barley leaves of the HEB-25 NAM population

(1)-

Concentration (umol/g FW)

No. Analyte

Averge Natural range
1a hordatine A cis 0.044 <LOD-0.95
1b hordatine A trans 0.015 <LOD-0.35
2a hordatine B cis 0.21 <LOD-2.72
2b hordatine B trans 0.053 <LOD-1.00
3a hordatine C cis 0.093 <LOD-0.84
3b hordatine C trans 0.042 <LOD -0.52
4a hordatine A glucoside cis 0.0044 0.00040 - 0.073
4b hordatine A glucoside trans 0.0034 0.00040 — 0.085
5a hordatine B glucoside cis 0.011 <LOQ-0.082
5b hordatine B glucoside trans 0.0077 <LOQ-0.075
6a hordatine C glucoside cis 0.0041 <LOD -0.056
6b hordatine C glucoside trans 0.0022 <LOD -0.035
7a p-CA cis 0.012 <LOD-0.14
7b p-CA trans 0.0073 <LOD-0.11
8a feruloylagmatine cis 0.065 <LOD-1.78
8b feruloylagmatine trans 0.041 <LOD-10.83
10a p-CHA cis 0.013 <LOD-0.17
10b p-CHA trans 0.014 <LOD -0.099
11a p-CHDA cis 0.0030 <LOD -0.062
11b p-CHDA trans 0.0050 <LOD -0.055
12a p-coumaroylputrescine cis 0.0047 <LOD -0.080
12b p-coumaroylputrescine trans 0.00060 <LOD-0.014
15 isovitexin 0.0080 <LOD -0.085
16 saponarin 1.66 0.055-4.46
17 meloside A 0.10 <LOD-4.12
18 schaftoside 0.041 <LOQ-0.33
19 isoschaftoside 0.00078 <LOQ - 0.0075
20 epiheteroendrin 0.12 <LOD-1.09
21 sutherlandin 0.080 <LOD -1.47
22 osmaronin 0.13 <LOD-1.52
23 dihydroosmaronin 0.0092 <LOD -0.086
24 epidermin 0.080 <LOD-4.09
25 p-coumaric acid 0.0021 <LOD -0.025
26 ferulic acid 0.0091 <LOQ-0.074
27 sinapic acid 0.00045 <LOD-0.016
28 tryptophan 0.079 0.019-1.04
29 tryptamine 0.040 0.0040 - 0.94
30 oxyglutathione 0.059 0.0016 - 0.35

31 5-carboxyblumenol C glucoside 0.012 <LOD-0.15



32 5-carboxydidehydroblumenol C glucoside 0.37 <LOQ-4.85
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Figure S1. Hierarchical cluster analyses (HCA) of the quantitation of marker metabolites in barley leaves of
29 selected genotypes of the HEB-25 NAM population (1). Sampling of infected (inf) and non-infected

control (con) plants was performed (A) 10, (B) 14 and (C) 17 days after inoculation with B. sorokiniana.
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Figure S2. Spearman rank correlation coefficients of the metabolites that most positively (red) and
negatively (blue) correlate with the disease score of the B. sorokiniana infection. Sampling of infected and

non-infected control plants was carried out (A) 10, (B) 14, and (C) 17 days after inoculation with B.
sorokiniana. *** p < 0.001; ** p < 0.01; * p< 0.1 (n = 4).
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Figure S3. Spearman rank correlation coefficients of the metabolites that are correlated with the infected
(red) and non-infected (blue) state. Sampling of infected and non-infected control plants was carried out (A)

7, (B) 10, (C) 14, and (D) 17 days after inoculation with B. sorokiniana. *** p < 0.001; ** p < 0.01; * p < 0.1
(n=29).
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