
Supplementary Table S1. Primer sequences for qPCR

Primer name sequence(5'→3')

Gln1;1-RF (Ishiyama et al. 2004 ) CATCAACCTTAACCTCTCAGACTCCACT

Gln1;1-RR (Ishiyama et al. 2004 ) ACTTCAGCTGCAACATCAGGGTTGCTA

Gln1;2-RF (Ishiyama et al. 2004 ) TGTTAACCTTGACATCTCAGACAACAGT

Gln1;2-RR (Ishiyama et al. 2004 ) ACTTCAGCAATAACATCAGGGTTAGCA

Gln1;3-RF (Ishiyama et al. 2004 ) CGTTAACCTCAACCTCACCGATGCCACC

Gln1;3-RR (Ishiyama et al. 2004 ) TCCTCCTTGGCAACGTCGGGGTGGCTG

NADH-GOGAT_F ATCGTCATTTTCCGCTGTTC

NADH-GOGAT_R TTGCTCTCACAACCACAAGC 

GLN2_F CACCAAACCTTACTCTGACAGG

GLN2_R CACTATCTTCACCAGGTGCTTG

qGLU1_ forward (Takabayashi et al. 2016 ) TTGGGACAGGATGTTGTTGA

qGLU1_reverse (Takabayashi et al. 2016 ) GCCTTCACCCAGAAAGACAA

qGLU2_ forward (Takabayashi et al. 2016 ) GCTGGGATGACAGGTGGATTG

qGLU2_reverse (Takabayashi et al. 2016 ) AAGCTGTGTTTGTCCCACTGG

AT3G55410_F AGGATGTCGAACGAGGAACA

AT3G55410_R TAACCCAATTCGAACCCAAG

UBQ2_F (Ishiyama et al. 2004 ) CCAAGATCCAGGACAAAGAAGGA

UBQ2_R (Ishiyama et al. 2004 ) TGGAGACGAGCATAACACTTGC



Supplementary Table S2. Lev el of 237 metabolite in Col, C24 and F1 hybrid at 13, 15, 17 DAS. 
Data was transferred to log2 for two-way ANOVA following Tukey’s test. MPV between Col at 13 DAS and C24 at 13 DAS was used for calculation of each log2FC.
 Metabolite class: U, unclassified peak; A2, annotated peaks comparing to our library; I, identified peaks comparing to authentic standards; M1, mass spectral tag from MPIMP; M2, RIKEN mass spectral tag.

Numbering for matrix Metabolite class Final annotation genotype DAS genotype x das Col-C24 F1-C24 F1-Col 15das-13das 17das-13das 17das-15das 13DASCol/13DAS MPV 13DASC24/13DAS MPV 13DASF1/13DAS MPV 15DASCol/13DAS MPV 15DASC24/13DAS MPV 15DASF1/13DAS MPV 17DASCol/13DAS MPV 17DASC24/13DAS MPV 17DASF1/13DAS MPV

02_ID001
U 0.09 0.60 0.30 0.17 0.12 0.98 0.91 0.58 0.83 -0.16 0.15 -0.86 -0.31 -0.10 -0.22 -0.36 0.32 0.08

02_ID002
U 0.00 0.20 0.92 0.00 0.23 0.13 0.47 0.16 0.77 -0.37 0.29 -0.08 -0.21 0.44 0.41 0.07 0.63 0.27

02_ID003
U 0.74 0.64 0.81 0.92 0.70 0.91 0.98 0.63 0.73 -0.01 0.01 -0.12 -0.15 0.14 -0.11 -0.10 -0.19 -0.19

02_ID004
U 0.04 0.05 0.34 0.03 0.23 0.62 0.91 0.14 0.06 0.17 -0.20 -0.50 0.10 -0.51 -0.13 0.45 -0.11 0.73

02_ID005
U 0.01 0.53 0.49 0.01 1.00 0.02 0.92 0.74 0.50 -0.46 0.35 0.34 -0.32 0.57 -0.13 -0.44 0.56 1.91

02_ID006
A2 Silane, trimethyl(pentyloxy)- 0.02 0.51 0.34 0.01 0.15 0.53 0.52 0.65 0.97 -0.23 0.20 -0.22 -0.86 0.50 -0.32 -0.66 0.11 0.06

02_ID007
U 0.68 0.50 0.27 0.92 0.88 0.67 0.50 0.94 0.71 0.05 -0.05 0.10 -0.49 0.14 -0.14 -0.02 -0.26 0.19

02_ID008
A2 Silane, [(1-ethylpentyl)oxy]trimethyl- 0.00 0.02 0.78 0.00 0.00 0.50 0.81 0.09 0.02 -0.32 0.26 -0.28 -0.23 0.30 -0.16 -0.66 -0.11 -0.36

02_ID009
U 0.78 0.72 0.58 0.78 0.99 0.86 0.84 0.97 0.70 0.91 -3.05 -1.62 6.80 0.02 2.45 -4.71 -2.84 2.76

02_ID010
A2 Silane, trimethyl[(1-methylhexyl)oxy]- 0.00 0.04 0.72 0.00 0.00 0.26 0.74 0.17 0.04 -0.40 0.31 -0.24 -0.25 0.52 -0.17 -0.76 0.00 -0.35

02_ID011
U 0.92 0.24 0.90 0.91 0.96 0.99 0.23 0.96 0.36 0.59 -1.00 -0.41 -0.19 -0.25 0.50 0.38 -0.13 1.26

02_ID012
A2 Tetrasiloxane, decamethyl- 0.00 0.00 0.17 0.00 0.11 0.18 0.47 0.01 0.00 -0.29 0.24 -0.22 0.01 0.74 -0.21 -1.23 -0.63 -0.41

02_ID013
U 0.00 0.41 0.04 0.00 0.00 0.00 0.44 0.72 0.88 -1.09 0.61 0.44 -1.70 1.62 0.60 -1.46 1.27 0.31

02_ID014
U 0.00 0.51 0.79 0.00 0.57 0.03 0.99 0.52 0.62 -0.24 0.20 0.09 -0.38 0.37 0.19 -0.39 0.05 -0.04

02_ID015
A2 Pyridine, 2-hydroxy- (1TMS) 0.03 0.42 0.25 0.03 0.16 0.71 0.99 0.53 0.45 -0.51 0.38 -0.57 -0.57 -0.40 -0.04 -0.88 0.13 -0.67

02_ID016
U 0.00 0.09 0.06 0.00 0.00 0.00 0.70 0.10 0.39 -6.27 0.99 2.03 -6.08 0.10 2.62 -7.30 0.18 2.25

02_ID017
U 0.51 0.69 0.75 0.47 0.91 0.72 0.75 0.70 1.00 0.59 -1.01 0.17 0.61 0.42 1.66 0.15 -0.39 1.01

02_ID018
I Lactic acid, DL- (2TMS) 0.15 0.44 0.32 0.23 0.20 1.00 0.99 0.48 0.56 -0.45 0.35 -0.29 0.09 0.00 -0.14 -0.33 -0.17 -0.82

02_ID019
U 0.00 0.04 0.99 0.00 0.10 0.04 0.12 0.80 0.03 -0.32 0.26 -0.05 -0.05 0.44 0.30 -0.33 0.10 -0.09

02_ID020
U 0.76 0.56 0.35 0.75 0.96 0.89 0.98 0.57 0.70 -0.44 0.34 -1.37 -0.79 -0.51 0.39 -1.12 -0.49 -0.67

02_ID021
I Glycolic acid (2TMS) 0.00 0.04 0.37 0.00 0.00 0.14 1.00 0.07 0.06 -0.66 0.45 -0.62 -0.68 0.07 -0.06 -1.08 -0.27 -0.77

02_ID022
U 0.61 0.39 0.56 0.59 0.76 0.96 0.88 0.36 0.64 -0.74 0.49 -2.71 -2.39 -2.94 -1.06 -4.23 -3.04 0.29

02_ID023
U 0.20 0.67 0.93 0.30 0.20 0.97 0.86 0.63 0.91 -0.21 0.18 -0.39 -0.10 0.05 -0.12 -0.21 0.29 0.07

02_ID025
U 0.17 0.74 0.35 0.29 0.96 0.19 0.85 0.98 0.74 -0.12 0.11 -0.58 -0.90 0.05 0.23 -0.46 0.11 0.25

02_ID026
I Alanine (2TMS) 0.28 0.01 0.84 0.25 0.49 0.89 0.25 0.01 0.27 -0.60 0.42 -0.37 -0.12 -0.22 0.01 -0.89 -1.51 -0.57

02_ID027
U 0.00 0.02 0.66 0.00 0.02 0.19 0.23 0.38 0.01 -0.29 0.24 -0.24 -0.03 0.43 0.05 -0.64 0.04 -0.15

02_ID028
U 0.18 0.04 0.61 0.24 1.00 0.23 0.55 0.03 0.24 -0.05 0.05 0.03 -0.12 0.32 0.60 0.36 0.89 0.65

02_ID029
U 0.01 0.00 0.79 0.01 0.13 0.45 0.20 0.15 0.00 -0.36 0.29 -0.19 0.26 0.68 0.09 -0.83 -0.31 -0.39

02_ID030
U 0.39 0.18 0.43 0.88 0.37 0.65 0.16 0.44 0.80 0.21 -0.24 2.97 2.92 3.83 2.23 1.75 1.22 1.08

02_ID031
I Hydroxylamine (3TMS) 0.01 0.20 0.26 0.01 0.75 0.05 0.66 0.62 0.18 -0.48 0.36 0.21 0.47 1.05 0.20 -0.37 -0.24 0.33

02_ID033
U 0.00 0.70 0.62 0.00 0.90 0.00 0.82 0.97 0.68 -0.62 0.43 0.62 -0.73 0.74 0.57 -0.32 0.82 0.88

02_ID034
U 0.26 0.66 0.24 0.24 0.72 0.67 0.64 0.85 0.93 -0.33 0.27 -0.74 -0.31 0.02 0.28 -0.33 0.01 0.00

02_ID035
U 0.00 0.45 0.93 0.32 0.00 0.07 0.58 0.97 0.45 -0.15 0.14 -0.53 0.10 1.03 -0.75 0.05 0.80 -0.97

02_ID036
A2 1,3-Bis(1,1-dimethylethyl)-1,1,3,3-tetramethyldisiloxane0.14 0.01 0.32 0.39 0.78 0.12 0.80 0.07 0.02 0.00 0.00 0.11 0.05 0.43 0.15 -0.40 -0.37 0.02

02_ID037
I Dihydrouracil_2TMS 0.38 0.02 0.12 0.69 0.37 0.86 0.03 0.92 0.08 0.15 -0.17 0.27 1.01 0.93 0.46 0.30 -0.35 0.64

02_ID038
U 0.00 0.00 0.77 0.00 0.12 0.10 0.15 0.05 0.00 -0.47 0.36 -0.18 -0.10 0.37 0.47 -0.91 -0.18 -0.53

02_ID039
A2 Leucine, DL- (1TMS) 0.59 0.35 0.06 0.78 0.94 0.57 0.71 0.78 0.32 -1.67 0.75 0.57 -0.91 2.56 -0.01 -0.97 -2.27 -0.85

02_ID040
U 0.00 0.00 0.46 0.00 0.00 0.00 0.75 0.03 0.00 -2.47 0.86 -0.62 -2.18 0.88 -0.42 -3.42 0.40 -0.87

02_ID041
U 0.00 0.00 0.28 0.00 0.61 0.00 0.98 0.00 0.00 -0.37 0.30 0.43 -0.30 0.45 0.20 -0.62 -0.07 -0.47

02_ID042
U 0.02 0.38 0.74 0.56 0.01 0.14 0.97 0.38 0.51 0.42 -0.59 0.83 0.42 0.46 1.84 0.54 0.34 1.33

02_ID043
U 0.00 0.00 0.59 0.00 0.09 0.13 0.97 0.00 0.00 -0.44 0.34 -0.26 -0.43 0.25 -0.22 -1.20 -0.68 -0.56

02_ID044
U 0.00 0.77 0.96 0.00 0.49 0.02 0.99 0.84 0.76 -0.50 0.37 -0.13 -0.90 0.64 0.29 -1.05 -0.07 -0.17

02_ID045
U 0.04 0.01 0.69 0.33 0.42 0.03 0.59 0.06 0.00 -0.16 0.15 0.21 0.14 0.30 0.29 -0.36 -0.40 0.12

02_ID046
I Valine, DL- (2TMS) 0.00 0.04 0.23 0.00 0.40 0.10 0.44 0.36 0.03 -0.92 0.56 0.12 0.26 1.61 0.32 -0.55 -0.53 -0.15

02_ID047
M1 M000000_A126003-101_MST_1247.8_EIQTMS_0.02 0.69 0.56 0.08 0.76 0.01 0.68 0.98 0.81 -0.44 0.34 0.34 0.06 0.63 0.32 -0.12 0.07 0.68

02_ID048
M2 PR_MST_N-containing_1227.5 0.04 0.26 0.97 0.21 0.55 0.02 0.54 0.80 0.21 -0.11 0.10 0.18 0.00 0.28 0.28 -0.16 -0.06 0.14

02_ID049
U 0.00 0.52 0.76 0.00 0.73 0.02 0.85 0.48 0.81 -0.52 0.38 0.11 -0.25 0.34 0.22 -0.17 0.39 0.22

02_ID050
U 0.00 0.13 0.93 0.00 0.63 0.01 0.09 0.57 0.50 -0.46 0.35 0.36 0.17 1.30 0.98 -0.11 0.99 0.69

02_ID052
A2 Phosphoric acid (3TMS) 0.00 0.19 0.40 0.02 0.74 0.00 0.22 0.98 0.30 -0.03 0.03 0.39 0.09 0.52 0.43 -0.22 0.32 0.35

02_ID053
I Isoleucine, L- (2TMS) 0.45 0.04 0.14 0.45 0.69 0.92 0.18 0.74 0.04 -0.78 0.50 0.00 0.39 1.99 0.37 0.08 -0.82 -0.43

02_ID054
U 0.93 0.02 0.32 0.98 0.98 0.92 0.96 0.06 0.03 -0.14 0.13 1.26 0.68 1.82 1.00 0.25 -1.31 0.09

02_ID057
I Glycine (3TMS) 0.00 0.00 0.01 0.00 0.65 0.00 0.00 0.00 0.86 -0.52 0.38 0.05 -0.67 -0.63 -0.12 -0.94 -0.37 -0.24

02_ID058
I Glyceric acid, DL- (3TMS) 0.65 0.00 0.74 0.74 0.64 0.98 0.90 0.00 0.00 -0.07 0.07 -0.51 -0.27 0.26 -0.16 -1.44 -1.33 -1.25

02_ID059
U 0.01 0.58 0.40 0.03 0.85 0.01 0.95 0.76 0.56 -0.27 0.23 -0.04 -0.56 0.31 0.34 -0.39 -0.12 0.21

02_ID060
U 0.33 0.00 0.04 0.98 0.40 0.50 0.45 0.00 0.00 0.01 -0.02 0.20 0.40 0.64 0.06 -0.67 -1.12 -0.13

02_ID061
U 0.01 0.00 0.13 0.01 0.30 0.27 1.00 0.01 0.01 -0.40 0.31 -0.35 -0.11 0.33 -0.45 -1.10 -0.81 -0.26

02_ID062
A2 Lumichrome (2MEOX) 0.17 0.00 0.09 0.15 0.46 0.76 0.99 0.00 0.00 -0.34 0.27 -0.32 0.37 0.51 -1.04 -1.74 -1.40 -0.86

02_ID063
I Fumaric acid (2TMS) 0.00 0.00 0.06 0.00 0.00 0.12 0.81 0.01 0.00 0.36 -0.49 -0.04 0.55 -0.64 0.22 -0.02 -1.11 0.03

02_ID064
I Serine, L- (3TMS) 0.00 0.00 0.17 0.00 0.01 0.00 0.00 0.73 0.00 -0.48 0.36 -0.01 0.25 0.98 0.47 -0.43 0.06 0.08

02_ID067
I Alanine, 3-cyano-, L- (2TMS) 0.85 0.00 0.10 0.89 1.00 0.88 0.65 0.00 0.00 -0.18 0.16 -0.40 0.06 -0.07 -0.72 -1.70 -2.71 -1.45

02_ID068
A2 Threonic acid-1,4-lactone (2TMS) 0.09 0.33 0.27 0.18 0.96 0.10 1.00 0.39 0.42 -0.33 0.27 -0.13 -0.16 -0.07 -0.02 -0.45 -0.40 0.11

02_ID069
I Threonine, DL- (3TMS) 0.10 0.00 0.28 0.09 0.49 0.57 0.10 0.18 0.00 -0.47 0.35 -0.15 0.18 0.60 0.20 -0.32 -0.51 -0.29

02_ID070
U 0.00 0.00 0.49 0.00 0.00 0.00 0.82 0.00 0.00 0.89 -2.71 0.07 0.86 -2.29 0.05 0.32 -3.71 -0.69

02_ID071
I Glutaric acid (2TMS) 0.00 0.01 0.98 0.00 0.03 0.60 0.24 0.24 0.01 -0.41 0.32 0.44 0.03 1.50 0.06 -1.45 -0.29 -1.14

02_ID072
U 0.00 0.00 0.27 0.00 0.00 0.93 0.01 0.00 0.03 0.68 -1.33 0.54 1.30 0.58 1.11 1.76 0.67 2.15

02_ID073
U 0.01 0.01 0.78 0.06 0.60 0.01 0.51 0.01 0.12 -0.27 0.23 0.75 -0.21 0.15 0.35 -0.59 -0.29 -0.10

02_ID074
I Alanine, beta- (3TMS) 0.00 0.00 0.73 0.00 0.00 0.01 0.05 0.00 0.00 0.56 -0.93 0.01 1.47 -0.08 0.67 0.18 -2.78 -0.74

02_ID075
M1 M000000_A147001-101-xxx_NA_1459.41_PRED_VAR5_ALK_NA0.13 0.00 0.67 0.57 0.52 0.10 0.99 0.01 0.01 -0.09 0.09 0.25 -0.03 0.20 0.12 -0.40 -0.68 -0.13

02_ID076
U 0.00 0.00 0.70 0.00 0.00 0.00 0.01 0.00 0.82 -2.40 0.86 -0.29 -2.47 -0.21 -0.71 -3.10 0.24 -0.94

02_ID077
A2 Homoserine, DL- (3TMS) 0.00 0.00 0.92 0.01 0.58 0.00 0.00 0.00 0.99 0.34 -0.44 -0.82 -1.83 -3.01 -3.87 -2.31 -3.27 -3.83

02_ID078
U 0.08 0.60 0.64 0.10 0.97 0.15 0.73 0.98 0.60 -1.62 0.74 0.21 0.10 1.13 0.50 -0.86 0.32 0.37

02_ID079
A2 Piperidin-2-one, 3-amino- (2TMS) 0.00 0.04 0.94 0.00 0.05 0.00 0.06 1.00 0.07 -1.41 0.70 0.14 -0.70 1.40 0.78 -1.53 0.79 0.31

02_ID080
U 0.10 0.01 0.84 0.28 0.80 0.08 0.77 0.04 0.01 -0.15 0.14 0.29 0.25 0.34 0.20 -0.43 -0.43 -0.03

02_ID081
M1 M000000_A148006-101_MST_1480.5_EITTMS_0.03 0.69 0.58 0.03 0.77 0.14 0.86 0.66 0.94 -0.42 0.32 -0.31 -0.47 -0.05 -0.08 -0.55 -0.21 0.03

02_ID082
M1 M000000_A148002-101_MST_1478.4_EIQTMS_0.06 0.00 0.24 0.11 0.10 1.00 0.12 0.00 0.00 -0.62 0.43 -0.41 -0.53 -0.31 -1.64 -2.38 -2.62 -2.25

02_ID083
I Malic acid, DL- (3TMS) 0.00 0.00 0.88 0.00 0.02 0.00 0.00 0.01 0.00 0.29 -0.36 -0.58 0.74 0.23 -0.17 -0.27 -0.60 -1.10

02_ID084
U 0.00 0.75 0.21 0.11 0.28 0.00 0.83 0.77 0.99 -0.19 0.17 0.46 -0.11 0.25 0.76 0.13 0.35 0.28

02_ID085
U 0.18 0.00 0.11 0.19 0.83 0.46 0.07 0.00 0.00 -0.36 0.29 -0.11 -0.53 -0.38 -0.38 -1.36 -1.51 -1.30

02_ID088
I Butyric acid, 4-amino- (3TMS) 0.01 0.01 0.81 0.01 0.21 0.35 0.01 0.76 0.05 -0.38 0.30 0.06 0.28 0.73 0.29 -0.15 0.27 0.00

02_ID089
U 0.01 0.00 0.64 0.00 0.04 0.72 0.43 0.00 0.00 -0.44 0.34 0.08 -0.57 0.13 -0.60 -1.63 -0.50 -1.75

02_ID090
A2 Threonic acid (4TMS) 0.15 0.91 0.60 0.22 1.00 0.20 0.99 0.91 0.95 -0.20 0.18 0.18 -0.03 0.28 -0.05 -0.23 -0.07 0.41

02_ID091
I Glutaric acid, 2-oxo- (1MEOX) (2TMS) 0.00 0.27 0.27 0.47 0.00 0.00 0.63 0.79 0.25 -0.15 0.13 -1.32 0.26 0.52 -1.72 0.06 0.47 -2.67

02_ID093
M1 M000000_A159003-101_MST_1585.2_EITTMS_0.00 0.00 0.55 0.00 0.01 0.00 0.01 0.01 0.99 -0.69 0.47 -0.18 -0.07 0.64 0.37 -0.11 0.62 0.32

02_ID094
U 0.59 0.00 0.04 0.99 0.65 0.73 0.00 0.00 0.00 -0.35 0.28 -0.28 -1.01 -0.92 -1.10 -1.35 -2.08 -2.01

02_ID095
U 0.52 0.00 0.77 0.89 0.48 0.76 0.12 0.20 0.00 0.19 -0.22 0.66 1.27 0.88 0.66 -0.51 -0.93 0.47

02_ID096
U 0.00 0.06 0.33 0.00 0.00 0.00 0.05 0.53 0.39 -1.23 0.65 -0.18 -0.80 0.69 0.10 -1.05 0.83 -0.22

02_ID097
M1 M000000_A160005-101_MST_1596.8_EIQTMS_0.00 0.00 0.18 0.00 0.01 0.91 0.03 0.00 0.00 -0.91 0.55 -0.72 -1.54 -0.42 -1.66 -2.85 -2.62 -3.04

02_ID098
U 0.01 0.00 0.47 0.01 0.77 0.07 0.51 0.01 0.00 0.14 -0.16 -0.24 0.23 -0.22 0.03 -0.33 -0.48 -0.40

02_ID101
I Glutamic acid, DL- (3TMS) 0.24 0.00 0.58 0.22 0.86 0.48 0.30 0.00 0.00 0.10 -0.11 0.03 0.25 0.01 0.12 -0.41 -0.37 -0.46

02_ID102
U 0.42 0.00 0.03 0.44 0.72 0.89 0.82 0.00 0.00 -0.12 0.11 0.07 0.27 1.00 -0.36 -1.25 -1.24 -0.48

02_ID103
U 0.00 0.00 0.07 0.00 0.00 0.00 0.04 0.00 0.00 0.72 -1.52 -0.57 0.52 -1.93 -0.76 0.29 -2.48 -1.59

02_ID104
I Phenylalanine, DL- (2TMS) 0.00 0.01 0.22 0.00 0.09 0.34 0.17 0.34 0.01 -1.23 0.65 -0.17 -0.27 1.71 0.12 -0.61 -0.64 -0.91

02_ID106
I Propane, 1,3-diamino- (4TMS) 0.00 0.00 0.22 0.00 0.00 0.27 0.05 0.00 0.00 -0.69 0.46 -0.39 -1.13 -0.21 -0.61 -1.29 -0.88 -1.43

02_ID107
I Ribose, D- (1MEOX) (4TMS) 0.01 0.24 0.77 0.00 0.41 0.10 0.26 0.99 0.34 -0.82 0.52 0.21 -0.14 0.95 0.56 -0.27 0.35 -0.13

02_ID108
I Asparagine, DL- (3TMS) 0.52 0.00 0.03 0.82 0.88 0.53 0.00 0.00 0.00 -0.13 0.12 -0.38 -0.68 -0.66 -0.59 -1.23 -1.82 -1.60

02_ID109
M1 M000000_A168011-101_MST_1688.6_EIQTMS_0.00 0.00 0.00 0.00 0.00 0.89 0.00 0.00 0.00 -0.75 0.49 -0.82 -1.98 -0.81 -1.51 -2.29 -2.08 -2.58

02_ID110
A2 Suberic acid (2TMS) 0.46 0.35 0.25 0.89 0.43 0.72 0.89 0.33 0.59 -0.33 0.27 2.03 1.18 1.26 1.87 3.69 -0.05 2.88

02_ID111
A2 Glucose, 1,6-anhydro, beta-D- (3TMS) 0.00 0.01 1.00 0.00 0.00 0.00 1.00 0.02 0.02 -2.09 0.82 -0.53 -1.95 0.80 -0.60 -2.57 0.36 -1.01

02_ID112
U 0.01 0.28 0.02 0.02 0.07 0.83 0.83 0.64 0.31 -0.65 0.45 -1.12 -0.53 -0.22 0.01 -0.86 -0.24 -0.79

02_ID113
U 0.25 0.00 0.10 0.67 0.72 0.24 0.02 0.00 0.00 -0.15 0.14 -0.50 -0.69 -0.56 -1.00 -1.08 -1.66 -1.48

02_ID114
M1 M000000_A180004-101_MST_1795.4_EITTMS_0.40 0.76 0.07 0.66 0.42 0.92 0.86 0.99 0.78 -0.38 0.30 -0.93 -0.10 -0.39 0.10 -0.34 -0.18 -0.63

02_ID116
I Aconitic acid, cis- (3TMS) 0.00 0.08 0.31 0.01 0.00 0.90 0.57 0.07 0.42 0.59 -1.01 -0.08 0.66 -0.76 1.30 0.38 1.15 0.66

02_ID118
I Glycerol-3-phosphate, DL- (4TMS) 0.12 0.00 0.93 0.10 0.87 0.27 0.74 0.00 0.00 -0.26 0.22 0.09 -0.07 0.23 0.19 -0.59 -0.50 -0.48

02_ID119
M1 M000000_A177004-101_MST_1770.9_EITTMS_0.00 0.00 0.81 0.00 0.00 0.00 0.90 0.00 0.00 -1.58 0.74 -0.38 -1.55 0.82 -0.28 -2.06 0.47 -0.94

02_ID120
I Glutamine, DL- (3TMS) 0.00 0.00 0.07 0.00 0.00 0.27 0.00 0.00 0.00 -0.33 0.27 -0.42 -1.20 -0.67 -1.10 -1.52 -1.37 -2.01

02_ID121
U 0.03 0.01 0.01 0.15 0.06 0.90 0.08 0.01 0.75 -0.69 0.47 -1.02 -0.92 -0.88 -0.69 -0.92 -0.78 -1.49

02_ID122
U 0.01 0.01 0.15 0.01 0.49 0.09 0.02 0.93 0.04 -0.23 0.20 -0.15 0.07 0.45 0.67 -0.17 0.31 -0.10

02_ID123
I Shikimic acid (4TMS) 0.00 0.00 0.21 0.00 0.01 0.55 0.02 0.00 0.00 -0.22 0.19 -0.27 -0.66 -0.31 -0.31 -1.43 -0.74 -1.41

02_ID124
I Isocitric acid, DL- (4TMS) 0.36 0.71 0.63 0.85 0.74 0.31 1.00 0.80 0.71 0.76 -1.69 -0.35 1.33 1.29 -2.27 0.19 -1.11 -0.51

02_ID125
I Citric acid (4TMS) 0.00 0.00 0.29 0.62 0.00 0.05 0.00 0.23 0.01 0.14 -0.16 -0.51 0.59 1.06 0.49 0.25 0.75 -0.25

02_ID126
I Ornithine, DL- (4TMS) 0.00 0.00 0.17 0.00 0.00 0.00 0.22 0.01 0.00 -1.62 0.74 0.39 -1.43 1.13 0.47 -1.77 0.53 -0.42

02_ID127
A2 Arginine, DL-, -NH3 (3TMS) 0.00 0.00 0.88 0.00 0.01 0.00 0.01 0.16 0.00 -0.96 0.57 0.28 -0.66 1.24 0.69 -1.32 0.37 -0.08

02_ID128
U 0.10 0.09 0.16 0.17 1.00 0.16 0.69 0.09 0.39 0.02 -0.02 -0.95 0.48 -0.38 0.17 0.61 0.25 0.10

02_ID129
U 0.00 0.03 0.29 0.00 0.00 0.00 0.93 0.08 0.04 -3.47 0.93 -0.78 -3.56 0.79 -0.43 -4.09 0.82 -1.19

02_ID130
U 0.00 0.00 0.96 0.00 0.00 0.00 0.03 0.15 0.00 -1.74 0.77 -0.57 -1.21 1.30 -0.24 -2.14 0.28 -0.81

02_ID131
U 0.13 0.02 0.86 0.33 0.11 0.80 0.14 0.55 0.01 -0.19 0.17 -0.28 0.06 0.48 0.11 0.14 -0.15 -0.38

02_ID132
U 0.05 0.00 0.62 0.04 0.88 0.13 0.81 0.00 0.00 -0.29 0.24 0.38 0.02 0.34 0.29 -0.74 -0.44 -0.67

02_ID134
I Fructose, D- (1MEOX) (5TMS) 0.00 0.00 0.03 0.00 0.00 0.89 0.99 0.00 0.00 -0.78 0.50 -0.15 -0.25 0.15 -0.36 -1.82 -0.92 -2.43

02_ID135
U 0.03 0.06 0.85 0.52 0.02 0.19 0.68 0.05 0.25 -0.02 0.02 1.29 0.85 0.31 1.19 0.94 0.71 1.57

02_ID137
I Mannose, D- (1MEOX) (5TMS) 0.00 0.00 0.38 0.00 0.00 0.05 0.92 0.00 0.00 -1.47 0.71 -0.62 -0.79 0.47 -0.89 -2.19 -0.12 -1.74

02_ID140
U 0.03 0.00 0.56 0.12 0.82 0.03 1.00 0.00 0.00 -0.06 0.06 0.33 -0.06 0.09 0.27 -0.71 -0.24 -0.39

02_ID141
U 0.03 0.02 0.28 0.04 0.09 0.91 0.40 0.26 0.02 -0.18 0.16 -0.13 -0.09 0.21 0.26 -0.37 0.09 -0.42

02_ID143
A2 Galactopyranoside, 1-O-methyl-, beta-D- (4TMS)0.01 0.00 0.38 0.54 0.01 0.08 0.79 0.00 0.00 0.08 -0.09 0.11 -0.01 0.06 0.22 -0.28 -0.43 -0.08

02_ID144
U 0.05 0.03 0.13 0.05 0.41 0.50 0.41 0.38 0.03 -0.17 0.16 0.19 0.04 0.30 0.42 -0.24 0.26 -0.29

02_ID145
I Tyrosine, L- (3TMS) 0.08 0.01 0.26 0.10 0.20 0.93 0.04 0.96 0.02 -1.27 0.67 0.01 0.22 1.76 0.39 -0.54 -0.59 -0.93

02_ID146
U 0.00 0.00 0.86 0.00 0.04 0.00 0.69 0.01 0.00 -0.69 0.46 0.25 -0.60 0.97 0.33 -1.38 -0.03 -0.59

02_ID148
U 0.00 0.00 0.04 0.00 0.00 0.01 0.37 0.00 0.01 -1.10 0.62 0.01 -0.97 0.33 -0.52 -1.00 -0.71 -1.05

02_ID150
I Gluconic acid (6TMS) 0.00 0.00 0.60 0.00 0.00 0.84 0.03 0.39 0.00 -0.37 0.29 -0.34 -0.11 0.35 0.09 -0.35 -0.04 -0.42

02_ID151
U 0.00 0.00 0.19 0.00 0.00 0.05 0.01 0.00 0.00 -1.43 0.70 -0.50 -1.80 -0.21 -1.25 -2.83 -1.34 -3.07

02_ID152
M1 M000000_A203003-101_MST_2023.2_EITTMS_0.00 0.00 0.49 0.00 0.07 0.37 0.71 0.00 0.00 -0.54 0.39 -0.21 -0.56 -0.05 -0.12 -1.60 -1.25 -1.62

02_ID154
M1 M000000_A266002-101_MST_2661.8_EITTMS_0.52 0.31 0.22 0.65 0.98 0.54 0.98 0.35 0.45 -0.85 0.53 0.40 -0.20 -0.06 -0.03 -0.75 -1.10 -0.22

02_ID155
U 0.00 0.07 0.42 0.00 0.00 0.02 0.88 0.07 0.18 -0.82 0.52 -0.12 -0.58 0.14 -0.26 -1.08 0.35 -0.69

02_ID156
U 0.00 0.11 0.03 0.00 0.14 0.02 0.47 0.69 0.12 -1.55 0.73 0.13 -0.68 1.00 0.05 -0.65 -0.37 -0.57

02_ID157
U 0.00 0.22 0.05 0.00 0.00 0.00 0.35 0.31 1.00 -1.57 0.73 -0.34 -1.84 0.02 -0.19 -1.65 0.65 -1.01

02_ID158
U 0.00 0.04 0.11 0.00 0.00 0.00 0.82 0.05 0.19 -0.46 0.35 0.03 -0.72 0.43 0.04 -1.22 0.49 -0.30

02_ID159
I Inositol, myo- (6TMS) 0.03 0.00 0.96 0.02 0.33 0.35 0.00 0.06 0.31 -0.13 0.12 -0.01 0.16 0.49 0.40 0.09 0.35 0.17

02_ID160
M1 M000000_A214003-101_MST_2134.5_EITTMS_0.00 0.01 0.05 0.00 0.21 0.23 0.15 0.01 0.44 -0.79 0.51 -0.42 -1.25 -0.12 -0.53 -1.02 -1.13 -0.88

02_ID161
I Caffeic acid, trans- (3TMS) 0.00 0.03 0.83 0.00 0.02 0.86 0.40 0.01 0.27 -1.01 0.59 -0.62 -0.62 0.66 -0.32 0.08 2.06 0.52

02_ID162
M1 M000000_A231002-101_MST_2301.7_EIGTMS_0.00 0.00 0.25 0.00 0.00 0.01 0.00 0.00 0.74 -0.64 0.44 -0.57 -0.20 1.41 0.65 0.07 1.35 0.77

02_ID163
M1 M000000_A217004-101_MST_2174.6_EITTMS_0.02 0.00 0.68 0.01 0.65 0.11 0.00 0.05 0.35 -0.43 0.33 -0.03 0.38 0.89 0.95 0.39 0.57 0.47

02_ID164
U 0.89 0.04 0.27 0.96 0.89 0.98 0.04 0.58 0.27 -0.16 0.14 0.05 0.27 0.29 0.48 0.36 -0.07 0.11

02_ID165
U 0.00 0.00 0.66 0.00 0.00 0.00 0.00 0.00 0.00 -0.70 0.47 -0.10 -1.54 0.02 -0.92 -2.01 -0.46 -1.45

02_ID166
U 0.57 0.33 0.49 0.93 0.77 0.54 0.87 0.59 0.30 -0.08 0.07 0.12 -0.09 0.13 0.14 -0.10 -0.31 0.05

02_ID167
U 0.00 0.01 0.47 0.00 0.25 0.00 0.18 0.01 0.39 -1.16 0.64 0.33 -1.60 0.31 -0.28 -1.26 -0.46 -0.55

02_ID168
U 0.07 0.03 0.39 0.32 0.05 0.63 0.55 0.02 0.23 0.22 -0.26 0.19 -0.23 -0.81 0.41 -0.54 -1.00 -0.62

02_ID169
I Octadecatrienoic acid, 9,12,15-(Z,Z,Z)-, n- (1TMS)0.50 0.00 0.66 0.90 0.46 0.73 0.32 0.02 0.00 0.10 -0.10 0.42 0.40 0.57 0.37 -0.39 -0.74 -0.30

02_ID170
I Sinapic acid, trans- (2TMS) 0.00 0.00 0.36 0.00 0.00 0.60 1.00 0.00 0.00 0.07 -0.07 0.26 0.18 -0.22 0.24 -0.37 -0.98 -0.24

02_ID171
I Spermidine (5TMS) 0.00 0.00 0.70 0.00 0.02 0.00 0.01 0.00 0.35 0.49 -0.74 -0.33 -0.08 -1.53 -0.83 -0.40 -1.58 -1.13

02_ID172
M2 PR_MST_Sugar (Disaccharide)_2277 0.00 0.01 0.02 0.00 1.00 0.00 0.90 0.02 0.05 -4.75 0.97 1.26 -5.60 1.52 1.11 -6.71 0.79 0.93

02_ID173
I Cystine, L- (4TMS) 0.01 0.15 0.46 0.01 0.75 0.05 0.54 0.63 0.12 -1.11 0.62 0.56 -1.12 1.34 0.35 -2.48 0.13 0.12

02_ID174
I Glucose-6-phosphate (1MEOX) (6TMS) 0.00 0.00 0.80 0.00 0.00 0.58 0.00 0.00 0.00 -0.37 0.29 -0.26 -0.88 -0.30 -0.58 -1.62 -0.94 -1.58

02_ID175
U 0.03 0.13 0.52 0.07 0.95 0.03 0.61 0.50 0.11 -1.01 0.59 0.72 -0.60 0.52 0.53 -1.16 -0.64 -0.21

02_ID176
M1 M000000_A236001-101_MST_2360.7_EITTMS_0.00 0.00 0.85 0.00 0.72 0.00 0.00 0.00 0.25 -3.07 0.91 0.59 -2.23 1.83 1.69 -1.52 2.03 1.95

02_ID177
A2 Sinigrin 0.00 0.53 0.01 0.00 0.00 0.00 0.91 0.78 0.50 -9.03 1.00 -0.49 -8.03 1.07 -0.44 -7.01 0.31 -0.67

02_ID178
U 0.90 0.00 0.13 0.89 0.98 0.96 0.23 0.00 0.22 -0.05 0.05 -0.39 0.07 -0.02 0.39 0.70 0.22 0.45

02_ID179
M1 M000000_A308003-101_MST_3075.4_EITTMS_0.00 0.59 0.02 0.00 0.00 0.00 0.81 0.65 0.96 -7.01 0.99 -2.80 -7.67 0.65 -2.48 -6.25 -0.27 -2.07

02_ID180
A2 Inositol-1-phosphate, myo- (7TMS) 0.14 0.01 0.25 0.65 0.12 0.51 0.97 0.01 0.02 -0.07 0.07 0.26 0.07 0.04 0.12 -0.16 -0.71 -0.11

02_ID181
M1 M000000_A245002-101_MST_2446.7_EITTMS_0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.16 -3.47 0.93 -1.29 -2.56 1.20 -0.29 -2.11 1.36 -0.04

02_ID182
M1 M000000_A308003-101_MST_3075.4_EITTMS_0.00 0.20 0.08 0.00 0.00 0.00 0.92 0.45 0.26 -8.48 1.00 2.07 NA 0.74 2.64 -7.57 -0.24 2.59

02_ID183
I Tryptamine, 5-hydroxy- (4TMS) 0.00 0.00 0.01 0.00 0.98 0.00 0.00 0.00 0.73 0.07 -0.08 -0.70 0.68 -0.08 0.32 1.00 0.03 0.22

02_ID185
I Nicotianamine (4TMS) 0.02 0.00 0.25 0.02 0.51 0.20 0.22 0.00 0.00 -0.29 0.24 -0.23 -0.69 -0.15 -0.12 -0.85 -0.74 -0.78

02_ID186
U 0.24 0.00 0.10 0.24 0.63 0.75 0.01 0.00 0.64 -0.57 0.41 -0.84 -1.65 -1.69 -1.14 -1.75 -1.41 -1.50

02_ID187
M2 PR_MST_Sugar (Disaccharide)_2596 0.00 0.37 0.12 0.00 0.00 0.01 1.00 0.48 0.45 -0.54 0.39 -0.45 -0.73 0.10 -0.02 -0.68 0.09 -0.41

02_ID188
U 0.05 0.11 0.57 0.04 0.57 0.29 0.66 0.09 0.41 -0.26 0.22 0.06 -0.27 -0.08 -0.01 -0.31 -0.14 -0.41

02_ID191
U 0.00 0.18 0.76 0.00 0.00 0.00 0.14 0.59 0.61 0.97 -4.63 -1.07 -0.08 -5.07 -1.37 0.67 -4.69 -1.66

02_ID192
U 0.00 0.41 0.13 0.00 0.00 0.42 0.56 0.46 0.99 0.98 -5.44 1.77 0.84 -4.52 2.46 1.82 -3.87 1.71

02_ID193
U 0.14 0.94 0.17 0.19 0.23 0.99 0.99 0.97 0.94 0.10 -0.11 0.97 -0.20 -0.75 0.73 1.30 0.05 0.21

02_ID194
M1 M000000_A275006-101_MST_2749.2_EITTMS_0.57 0.01 0.22 0.55 0.90 0.82 0.11 0.01 0.48 0.03 -0.03 -0.22 -0.66 -1.05 -0.14 -0.33 -1.06 -1.40

02_ID195
I Trehalose, alpha,alpha'-, D- (8TMS) 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.01 -1.09 0.61 -0.54 -1.76 -0.37 -0.44 -1.88 -0.74 -1.32

02_ID196
I Maltose, D- (1MEOX) (8TMS) 0.01 0.17 0.31 0.01 0.34 0.18 0.98 0.20 0.28 -0.39 0.31 0.20 -0.79 0.21 0.65 -0.75 0.40 -0.91

02_ID197
M1 M000000_A306001-101_MST_3057.4_EITTMS_0.00 0.63 0.10 0.00 1.00 0.70 0.71 NA 0.00 -3.75 NA -0.50 -3.31 NA 0.17 -3.67

02_ID198
M1 M000000_A308003-101_MST_3075.4_EITTMS_0.00 0.01 0.06 0.04 0.00 0.00 0.43 0.01 0.16 -0.85 0.53 -1.97 -0.61 0.25 -2.83 -0.70 -0.70 -3.57

02_ID199
U 0.78 0.73 0.94 0.83 1.00 0.78 0.71 0.97 0.83 -0.03 0.03 -1.21 -1.66 -2.16 -0.87 0.96 1.23 -1.50

02_ID200
U 0.29 0.05 0.00 0.34 0.82 0.69 0.08 0.52 0.51 -2.91 0.90 -2.79 -1.77 -2.17 -0.36 -1.93 -1.22 -2.42

02_ID201
A2 Tetracosanoic acid, n- (1TMS) 0.00 0.00 0.35 0.00 0.00 0.00 0.05 0.00 0.16 -1.11 0.62 -0.09 -1.11 -0.17 -0.52 -1.40 -0.09 -1.07

02_ID202
A2 Isomaltose (1MEOX) (8TMS) 0.10 0.00 0.59 0.11 0.91 0.22 0.75 0.01 0.00 -0.08 0.08 0.44 0.47 0.85 -0.01 -1.26 -0.52 -0.53

02_ID203
U 0.55 0.07 0.27 0.67 0.99 0.58 0.70 0.07 0.31 -0.05 0.05 0.05 0.25 -0.21 0.41 0.77 0.71 0.09

02_ID204
U 0.00 0.02 0.26 0.00 0.56 0.00 0.47 0.24 0.02 -2.86 0.90 0.22 -3.81 0.32 0.49 -1.84 1.46 0.59

02_ID205
M1 M000000_A301003-101_MST_3008.8_EITTMS_0.00 0.00 0.06 0.00 0.00 0.00 0.55 0.00 0.05 -1.48 0.72 -1.73 -1.07 0.37 -2.30 -1.29 -0.09 -2.81

02_ID206
U 0.00 0.03 0.73 0.00 0.04 0.00 0.72 0.02 0.13 -2.53 0.87 -0.13 -1.72 0.67 0.54 -1.75 1.42 0.78

02_ID207
M1 M000000_A308003-101_MST_3075.4_EITTMS_0.00 0.01 0.70 0.00 0.00 0.00 0.97 0.01 0.02 0.96 -4.20 0.63 0.88 -4.12 0.41 0.74 -4.65 -0.25

02_ID208
M2 PR_MST_Terpenoid (Sterols)_2911.9 0.07 0.44 0.40 0.05 0.39 0.54 0.50 1.00 0.51 -0.48 0.36 -0.22 -0.64 -0.38 -0.08 -0.18 0.13 -0.33

02_ID209
U 0.25 0.43 0.17 0.32 0.35 1.00 0.91 0.68 0.43 0.20 -0.23 0.23 -0.20 -0.80 0.70 0.74 0.35 -0.24

02_ID210
U 0.36 0.10 0.70 0.49 0.97 0.36 0.37 0.66 0.08 -0.24 0.21 -0.18 0.34 0.31 0.42 -0.23 -0.46 -0.01

02_ID211
U 0.00 0.05 0.02 0.00 0.10 0.00 0.24 0.07 0.84 -6.70 0.99 -0.93 -4.39 0.00 -0.35 -3.11 1.68 -1.24

02_ID212
I Galactinol (9TMS) 0.21 0.37 0.24 0.20 0.48 0.84 0.57 0.37 0.94 -0.12 0.11 0.14 -0.54 -0.23 0.06 -0.47 0.37 -0.69

02_ID213
U 0.47 0.37 0.45 0.52 1.00 0.54 0.33 0.78 0.73 0.18 -0.20 0.66 0.23 0.82 0.87 -0.02 0.95 0.24

02_ID214
M1 M000000_A306003-101_MST_3060.8_EIQTMS_0.00 0.64 0.56 0.00 0.00 0.00 0.62 0.96 0.79 -3.24 0.92 -1.07 -4.37 -0.65 -1.22 -4.00 0.77 -1.86

02_ID215
U 0.01 0.23 0.77 0.26 0.01 0.20 0.91 0.49 0.20 -3.13 0.92 -4.38 -1.90 3.57 0.19 -3.53 -1.93 -5.64

02_ID216
U 0.59 0.05 0.66 0.71 0.58 0.98 0.11 0.91 0.06 -0.20 0.18 -0.25 1.65 0.52 -0.17 -0.74 -0.47 -0.29

02_ID217
A2 Hexacosanoic acid, n- (1TMS) 0.00 0.76 0.78 0.00 0.01 0.00 0.73 0.90 0.94 -0.84 0.53 -0.16 -1.15 0.31 0.01 -1.02 0.74 -0.39

02_ID218
U 0.00 0.28 0.02 0.00 0.00 0.00 0.82 0.31 0.67 -1.58 0.74 -0.28 -1.78 0.76 0.17 -1.67 2.18 -0.28

02_ID219
U 0.00 0.94 0.92 0.00 0.12 0.00 0.94 1.00 0.96 -2.59 0.88 -1.40 -2.30 -0.39 -1.44 -2.90 0.47 -1.47

02_ID220
M1 M000000_A311002-101_MST_3110.4_EITTMS_0.00 0.00 0.50 0.00 0.00 0.00 0.33 0.00 0.01 -1.25 0.66 -0.09 -1.54 0.59 -0.73 -2.59 -0.24 -1.33

02_ID221
M1 M000000_A313001-101_MST_3139.4_EIQTMS_0.00 0.00 0.45 0.00 0.02 0.00 0.06 0.00 0.15 -0.73 0.48 0.61 -0.80 -0.22 0.25 -1.06 -0.79 -0.03

02_ID222
U 0.01 0.05 0.77 0.62 0.09 0.01 0.03 0.64 0.23 -0.41 0.32 0.00 -1.63 -1.44 0.05 -0.70 -0.67 0.41

02_ID223
U 0.77 0.41 0.50 0.94 0.75 0.93 0.43 0.53 0.99 0.44 -0.64 0.12 0.90 9.25 1.16 1.13 -0.27 2.31

02_ID224
I Tocopherol, alpha- (1TMS) 0.15 0.00 0.83 0.12 0.47 0.68 0.04 0.00 0.04 0.15 -0.16 -0.25 0.37 0.25 0.57 1.13 0.71 0.82

02_ID226
U 0.00 0.06 0.16 0.00 0.18 0.22 0.30 0.69 0.06 0.23 -0.27 -0.41 1.31 0.07 0.36 0.67 -0.82 -0.11

02_ID227
M1 M000000_A324001-101_MST_3254.4_EIQTMS_0.00 0.00 0.94 0.00 0.00 0.00 0.07 0.00 0.43 -2.99 0.91 -0.95 -2.44 1.22 -0.45 -1.92 1.40 -0.17

02_ID228
U 0.00 0.05 0.06 0.00 0.00 0.01 0.92 0.08 0.16 -1.58 0.74 -1.51 -3.36 0.46 -0.38 -2.25 1.68 0.17

02_ID229
U 0.01 0.45 0.35 0.14 0.47 0.01 0.53 1.00 0.51 -0.70 0.47 -0.53 -1.63 -0.89 -0.06 -1.25 -0.60 0.06

02_ID230
U 0.00 0.02 0.34 0.03 0.07 0.00 0.36 0.02 0.32 0.40 -0.55 -0.02 -2.14 -0.74 0.10 -2.63 -1.31 -0.24

02_ID231
U 0.18 0.25 0.68 0.19 0.28 0.97 0.24 0.43 0.92 -0.94 0.57 -1.16 -1.83 -0.79 -1.29 -2.47 -0.84 -1.63

02_ID232
U 0.00 0.32 0.98 0.00 0.00 0.00 0.61 0.26 0.80 -8.25 1.00 -0.45 -7.52 1.49 -0.12 -6.60 1.49 -0.02

02_ID233
U 0.00 0.04 0.30 0.00 0.00 0.00 0.04 0.81 0.16 -6.31 0.99 -0.37 -5.20 1.65 -0.11 -5.79 1.49 -0.31

02_ID234
U 0.25 0.54 0.94 0.23 0.38 0.95 0.66 0.52 0.97 -0.41 0.32 -0.18 0.61 1.35 0.13 0.29 2.16 0.56

02_ID235
U 0.00 0.12 0.42 0.00 0.00 0.00 0.48 0.10 0.63 0.85 -2.36 -1.79 1.42 -2.39 -0.52 1.47 -2.79 0.53

02_ID236
A2 Campesterol (1TMS) 0.00 0.69 0.63 0.00 0.04 0.00 0.70 0.77 0.99 0.49 -0.75 -0.44 0.25 -0.50 -0.07 0.37 -0.56 -0.24

02_ID237
U 0.86 0.95 0.78 0.86 0.88 1.00 1.00 0.95 0.97 0.28 -0.35 -1.37 -0.85 -3.07 0.61 -2.30 -0.54 0.27

02_ID238
U 0.00 0.09 0.33 0.00 0.00 0.01 0.41 0.08 0.62 -1.76 0.77 -1.03 -2.18 2.95 0.23 -1.88 2.71 1.18

02_ID239
U 0.03 0.46 0.23 0.03 0.36 0.45 0.90 0.45 0.74 0.72 -1.50 -1.25 0.67 -0.35 -1.12 0.16 -4.50 0.17

02_ID240
I Raffinose (11TMS) 0.00 0.07 0.12 0.00 0.00 0.00 0.32 0.71 0.08 -3.97 0.95 -0.45 -2.63 1.69 0.08 -4.95 1.18 -0.31

02_ID242
A2 Sitosterol, beta- (1TMS) 0.74 0.45 0.75 0.71 0.94 0.90 0.96 0.59 0.43 -0.02 0.02 -0.39 -0.41 -0.13 -0.03 -0.10 0.05 0.09

02_ID243
U 0.30 0.00 0.84 0.31 0.98 0.41 0.82 0.02 0.00 -0.14 0.13 -0.36 -0.81 -0.20 -0.15 0.30 0.63 0.52

02_ID244
U 0.00 0.04 0.13 0.00 0.09 0.16 0.61 0.25 0.04 1.00 -8.27 -0.80 -0.39 0.55 -1.14 -2.06 -6.57 -2.28

02_ID245
U 0.19 0.30 0.22 0.38 0.91 0.20 0.40 0.36 1.00 -0.71 0.47 0.65 -0.20 1.23 1.27 0.89 1.58 0.93

02_ID246
U 0.58 0.85 0.21 0.58 0.77 0.95 0.97 0.94 0.84 0.00 0.00 -1.02 0.49 -1.02 -1.50 -2.53 0.47 0.39

02_ID247
U 0.00 0.38 0.63 0.02 0.00 0.72 0.43 0.45 1.00 0.72 -1.50 0.93 1.35 -0.18 2.43 -0.33 -1.25 1.55

02_ID248
U 0.20 0.82 0.61 0.16 0.70 0.55 0.80 0.92 0.97 0.72 -1.51 -1.73 -1.73 -2.02 -0.69 -0.58 -2.43 -0.91

02_ID249
U 0.00 0.00 0.46 0.00 0.85 0.00 0.13 0.00 0.00 -0.53 0.38 -0.03 -0.10 1.01 1.42 1.41 2.79 2.79

02_ID266
I Proline 0.09 0.54 0.66 0.79 0.28 0.08 0.60 1.00 0.59 -0.85 0.53 0.97 1.00 2.63 2.54 0.91 -1.22 2.32

02_ID267
I Succinate 0.07 0.09 0.01 0.10 0.74 0.37 0.93 0.28 0.15 -0.02 0.02 0.02 0.12 0.04 0.12 -0.56 0.30 -0.18

02_ID268
I Pyroglutamate 0.00 0.00 0.02 0.00 0.00 0.80 0.00 0.00 0.00 -0.29 0.24 -0.16 -0.65 -0.28 -0.59 -0.96 -0.85 -1.05

02_ID270
I Glucose1 0.00 0.00 0.84 0.00 0.12 0.08 0.30 0.00 0.00 -0.38 0.30 0.06 -0.35 0.03 -0.18 -1.46 -0.96 -1.18

02_ID271
I Sucrose 0.00 0.00 0.38 0.00 0.01 0.06 0.25 0.02 0.00 -0.35 0.28 -0.37 -0.36 0.35 0.09 -0.75 -0.24 -0.42

02_ID272
I Putrescine 0.00 0.00 0.22 0.00 0.01 0.00 0.03 0.00 0.00 -0.47 0.35 -0.08 -0.72 0.07 -0.20 -1.08 -0.72 -0.84

02_ID273
I Hexadecanoate 0.42 0.00 0.32 0.56 0.98 0.44 0.88 0.00 0.00 0.02 -0.02 0.11 0.03 0.36 -0.02 -0.54 -0.58 -0.30

02_ID276
I Aspartate 0.00 0.00 0.27 0.98 0.00 0.00 0.00 0.00 0.00 0.05 -0.06 0.34 -0.23 -0.18 -0.09 -0.58 -0.49 -0.16

02_ID277
I Tryptophan 0.18 0.02 0.17 0.17 0.50 0.77 0.05 0.95 0.03 -1.26 0.66 0.33 0.49 2.05 0.50 -0.13 -0.84 -0.47

02_ID278
I Fructose-6-phosphate 0.00 0.00 0.83 0.00 0.00 0.09 0.01 0.00 0.00 -0.34 0.28 -0.23 -0.77 0.00 -0.49 -1.71 -0.80 -1.31

02_ID279
I Methionine 0.00 0.00 0.46 0.00 0.05 0.00 0.40 0.00 0.00 -0.88 0.54 0.33 -0.50 1.07 0.26 -1.17 -0.21 -0.70

02_ID281
I Lysine 0.00 0.00 0.03 0.00 0.88 0.00 0.00 0.64 0.00 -0.59 0.42 0.73 0.23 1.42 0.69 -0.26 0.10 0.15

02_ID282
I Histidine 0.01 0.01 0.19 0.01 0.81 0.04 0.79 0.07 0.01 -0.59 0.42 0.56 -0.38 0.96 0.31 -0.30 -0.34 -0.53

02_ID283
I Glycerol 0.00 0.07 0.29 0.01 0.80 0.00 0.23 0.82 0.07 -0.02 0.02 0.30 0.05 0.45 0.29 -0.28 0.16 0.22

02_ID284
I Cysteine 0.53 0.40 0.77 0.82 0.48 0.83 0.38 0.57 0.94 0.00 0.00 -0.33 0.10 0.28 -0.06 0.08 0.00 0.10

02_ID285
I Tryptamine 0.00 0.00 0.36 0.00 0.00 0.88 1.00 0.00 0.00 0.11 -0.12 0.25 0.22 -0.20 0.21 -0.29 -1.02 -0.23

two-way ANOVA
Tukey-test

genotype DAS
log2FC(each sample/ 13DAS MPV)



Supplementary Table S3. List of differentially expressed genes at 15 DAS in F1 hybrid  (|log2-FC| ≥ 0.58, FDR<0.05)

44 up-regulated genes and 12 down-regulated genes overlapped  between two comparison of microarray data ( F1 vs Col and F1 vs C24) .  Number of biological replicates = 3.

Up regulated genes in F1 hybrid (female C24) from both parents

number of genes Array Element Locus Identifier log2FC(F1/Col) log2FC(F1/C24) Annotation

1 245041_at AT2G26530 1.57 2.01 Pheromone receptor-like protein involved in the early elicitor signaling events which occur within minutes and include ion fluxes across the plasma membrane, activation of MPKs and the formation of ROS related to PGPS1 and WRKY33.

2 245252_at AT4G17500 2.97 1.88 Encodes a member of the ERF (ethylene response factor) subfamily B-3 of ERF/AP2 transcription factor family (ATERF-1). The protein contains one AP2 domain. There are 18 members in this subfamily including ATERF-1, ATERF-2, AND ATERF-5. The mRNA is cell-to-cell mobile.

3 245777_at AT1G73540 0.86 0.63 nudix hydrolase homolog 21;(source:Araport11)

4 246289_at AT3G56880 1.38 0.92 VQ motif-containing protein;(source:Araport11)

5 247540_at AT5G61590 1.17 0.94 Encodes an AP2/ERF-type transcription factor that is preferentially expressed in the epidermis and induced by darkness and negatively regulates cuticular wax biosynthesis.

6 247585_at AT5G60680 1.35 0.83 transcription initiation factor TFIID subunit (Protein of unknown function, DUF584);(source:Araport11)

7 248448_at AT5G51190 2.90 2.12 encodes a member of the ERF (ethylene response factor) subfamily B-3 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There are 18 members in this subfamily including ATERF-1, ATERF-2, AND ATERF-5. Involved in regulating root architecture and the response to cold stress.

8 248870_at AT5G46710 1.74 0.90 PLATZ transcription factor family protein;(source:Araport11)

9 249583_at AT5G37770 0.98 0.93 Encodes a protein with 40% similarity to calmodulin. Binds Ca(2+) and, as a consequence, undergoes conformational changes. CML24 expression occurs in all major organs, and transcript levels are increased from 2- to 15-fold in plants subjected to touch, darkness, heat, cold, hydrogen peroxide, abscisic acid (ABA), and indole-3-acetic acid. However, CML24 protein accumulation changes were not detectable. The putative CML24 regulatory region confers reporter expression at sites of predicted mechanical stress; in regions undergoing growth; in vascular tissues and various floral organs; and in stomata, trichomes, and hydathodes. CML24-underexpressing transgenics are resistant to ABA inhibition of germination and seedling growth, are defective in long-day induction of flowering, and have enhanced tolerance to CoCl(2), molybdic acid, ZnSO(4), and MgCl(2). Also regulates nitric oxide levels.

10 249923_at AT5G19120 1.55 1.62 Eukaryotic aspartyl protease family protein;(source:Araport11)

11 249941_at AT5G22270 1.32 0.66 hypothetical protein;(source:Araport11)

12 251640_at AT3G57450 0.79 1.06 hypothetical protein;(source:Araport11)

13 251745_at AT3G55980 1.93 1.84 salt-inducible zinc finger 1;(source:Araport11)

14 252193_at AT3G50060 1.65 1.47 Encodes a member of the R2R3 transcription factor gene family. Expressed in response to potassium deprivation and auxin. Involved in lateral root development. Interacts with ARF7 and regulates the expression of some auxin responsive genes.

15 252269_at AT3G49580 1.66 1.33 response to low sulfur 1;(source:Araport11)

16 252483_at AT3G46600 1.80 1.05 GRAS family transcription factor;(source:Araport11)

17 252595_at AT3G45690 2.65 2.32 Encodes a member of the NAXT NPF subfamily.

18 252679_at AT3G44260 2.29 1.15 Encodes one of the homologs of the yeast CCR4-associated factor 1: AT3G44260 (CAF1a), AT5G22250 (CAF1b). Has mRNA deadenylation activity. Also plays a role in plant defense responses.

19 253061_at AT4G37610 1.60 1.90 BTB and TAZ domain protein. Located in cytoplasm and expressed in fruit, flower and leaves.

20 253317_at AT4G33960 0.88 0.71 hypothetical protein;(source:Araport11)

21 253915_at AT4G27280 3.88 2.02 EF-hand Ca2 + -binding protein, which is a Ca2+-dependent transducer of auxin-regulated gene expression and interacts with ICR1.

22 254926_at AT4G11280 2.53 2.07 encodes a a member of the 1-aminocyclopropane-1-carboxylate (ACC) synthase (S-adenosyl-L-methionine methylthioadenosine-lyase, EC 4.4.1.14) gene family The mRNA is cell-to-cell mobile.

23 254954_at AT4G10910 1.30 1.12 hypothetical protein;(source:Araport11)

24 255926_at AT1G22190 1.61 1.10 The gene encodes a putative transcription factor belongings to the abiotic stress-associated DREB A-6 clade. The mRNA is cell-to-cell mobile.

25 256617_at AT3G22240 3.80 4.66 cysteine-rich/transmembrane domain PCC1-like protein;(source:Araport11)

26 256891_at AT3G19030 2.66 0.79 transcription initiation factor TFIID subunit 1b-like protein;(source:Araport11)

27 258402_at AT3G15450 1.77 1.56 aluminum induced protein with YGL and LRDR motifs;(source:Araport11)

28 258653_at AT3G09870 4.95 4.25 SAUR-like auxin-responsive protein family;(source:Araport11)

29 259015_at AT3G07350 1.64 2.05 sulfate/thiosulfate import ATP-binding protein, putative (DUF506);(source:Araport11)

30 260037_at AT1G68840 2.11 1.45 Rav2 is part of a complex that has been named `regulator of the (H+)-ATPase of the vacuolar and endosomal membranes' (RAVE) The mRNA is cell-to-cell mobile.

31 260126_at AT1G36370 0.89 0.81 Encodes a nuclear localised protein MSA1 (MORE SULPHUR ACCUMULATION1). Epigenetically regulates sulphur homeostasis. Has sequence similarity to SHM (serine hydroxymethyltransferase) but lacks SHM activity in vitro.

32 260287_at AT1G80440 0.84 1.13 Encodes a member of a family of F-box proteins, called the KISS ME DEADLY (KMD) family, that targets type-B ARR proteins for degradation and is involved in the negative regulation of the cytokinin response. Also named as KFB20, a member of a group of Kelch repeat F-box proteins that negatively regulate phenylpropanoid biosynthesis by targeting the phenypropanoid biosynthesis enzyme phenylalanine ammonia-lyase. The mRNA is cell-to-cell mobile.

33 261193_at AT1G32920 1.62 2.01 hypothetical protein;(source:Araport11)

34 261648_at AT1G27730 4.07 1.60 Related to Cys2/His2-type zinc-finger proteins found in higher plants. Compensated for a subset of calcineurin deficiency in yeast. Salt tolerance produced by ZAT10 appeared to be partially dependent on ENA1/PMR2, a P-type ATPase required for Li+ and Na+ efflux in yeast. The protein is localized to the nucleus, acts as a transcriptional repressor and is responsive to chitin oligomers. Also involved in response to photooxidative stress.

35 261892_at AT1G80840 2.49 1.51 Pathogen-induced transcription factor. Binds W-box sequences in vitro. Forms protein complexes with itself and with WRKY40 and WRKY60. Coexpression with WRKY18 or WRKY60 made plants more susceptible to both P. syringae and B. cinerea. WRKY18, WRKY40, and WRKY60 have partially redundant roles in response to the hemibiotrophic bacterial pathogen Pseudomonas syringae and the necrotrophic fungal pathogen Botrytis cinerea, with WRKY18 playing a more important role than the other two. The mRNA is cell-to-cell mobile.

36 262211_at AT1G74930 2.42 1.94 encodes a member of the DREB subfamily A-5 of ERF/AP2 transcription factor family. The protein contains one AP2 domain. There are 15 members in this subfamily including RAP2.1, RAP2.9 and RAP2.10. The mRNA is cell-to-cell mobile.

37 262383_at AT1G72940 1.34 1.46 Toll-Interleukin-Resistance (TIR) domain-containing protein;(source:Araport11)

38 262399_at AT1G49500 0.79 0.78 transcription initiation factor TFIID subunit 1b-like protein;(source:Araport11)

39 264379_at AT2G25200 1.15 0.94 hypothetical protein (DUF868);(source:Araport11)

40 265387_at AT2G20670 1.88 2.50 sugar phosphate exchanger, putative (DUF506);(source:Araport11)

41 266259_at AT2G27830 1.95 0.85 hypothetical protein;(source:Araport11)

42 267164_at AT2G37700 3.35 2.80 Fatty acid hydroxylase superfamily;(source:Araport11)

43 267238_at AT2G44130 0.84 1.44 Encodes a member of a family of F-box proteins, called the KISS ME DEADLY (KMD) family. Component of SCF ubiquitin protein ligase, interacts with phenylalanine ammonia-lyase. AtKFB39 is a homolog of previously identified AtKFB50 (At3g59940) and specifically interacts with Arabidopsis PAL3 and PAL4 in vitro. In planta, together with AtKFB01, KFB20 and KFB50, it regulates PAL protein stability thus controlling phenylpropanoid biosynthesis .

44 267357_at AT2G40000 2.17 1.54 ortholog of sugar beet HS1 PRO-1 2;(source:Araport11)

Down regulated genes in F1 hybrid (female C24) from both parents

number of genes Array Element Locus Identifier log2FC(F1/Col) log2FC(F1/C24) Annotation

1 244939_at ATCG00065 -0.65 -0.97 chloroplast gene encoding ribosomal protein s12. The gene is located in three distinct loci on the chloroplast genome and is transpliced to make one transcript.

2 244966_at ATCG00590 -1.80 -3.04 electron carrier;(source:Araport11)

3 244972_at ATCG00680 -0.89 -0.77 encodes for CP47, subunit of the photosystem II reaction center.

4 244974_at ATCG00700 -0.76 -0.82 PSII low MW protein

5 245016_at ATCG00500 -0.77 -0.70 Encodes the carboxytransferase beta subunit of the Acetyl-CoA carboxylase (ACCase) complex in plastids. This complex catalyzes the carboxylation of acetyl-CoA to produce malonyl-CoA, the first committed step in fatty acid synthesis.

6 245019_at ATCG00530 -1.15 -0.61 CemA-like proton extrusion protein-like protein;(source:Araport11)

7 245025_at ATCG00130 -1.17 -1.02 ATPase F subunit.

8 254313_at AT4G22460 -1.58 -1.54 Bifunctional inhibitor/lipid-transfer protein/seed storage 2S albumin superfamily protein;(source:Araport11)

9 256809_at AT3G21430 -2.78 -2.36 DNA binding protein;(source:Araport11)

10 256858_at AT3G15140 -2.93 -3.20 ERI (At3g15140) encodes a protein of 337 amino acids of the ribonuclease H-like superfamily. The protein contains both DEDDh and SAP domains.The first exon contains a TCT-microsatellite structure (starting 226 bp after ATG) that, based on sequence complementarity, is a miR5021-cleavage target site. ERI is predicted to function as an siRNA exonuclease. Overexpression leads to increased post transcriptional gene silencing and reduced numbers of 21mers. Macroscopically, the growth rate is increased in overexpressors leading to increased biomass.

11 260197_at AT1G67623 -2.43 -2.65 F-box family protein;(source:Araport11)

12 264901_at AT1G23090 -0.77 -0.61 Encodes AST91 mRNA for sulfate transporter.



Supplementary Table S4. Significant GO term of the differentially expressed genes in F1 hybrid 

Significantly up- or down-regulated genes between F1 hybrid and parents was described in Supplemental table 2.

agriGO (bioinfo.cau.edu.cn/agriGO/) was used for singular enrichment analysis(SEA) of the differentially expressed genes in the F1 hybrid.

Ontology; P = Biological process, F = Molecular function, C = Cellular component. 

Significant GO term of the up-regulated genes in F1 Hybrid

GO term Ontology Description Number in input list Number in BG/Ref FDR

GO:0010200 P response to chitin 8 134 1.4E-08

GO:0010243 P response to organonitrogen compound 8 166 3.7E-08

GO:1901698 P response to nitrogen compound 8 264 8.3E-07

GO:0009611 P response to wounding 6 217 0.00009

GO:1901700 P response to oxygen-containing compound 12 1557 0.00019

GO:0010033 P response to organic substance 12 2023 0.0021

GO:0009719 P response to endogenous stimulus 11 1732 0.0022

GO:0042221 P response to chemical 14 2853 0.0025

GO:0001071 F nucleic acid binding transcription factor activity 11 1730 0.0003

GO:0003700 F transcription factor activity, sequence-specific DNA binding 11 1729 0.0003

Significant GO term of the down-regulated genes in F1 Hybrid

GO term Ontology Description Number in input list Number in BG/Ref FDR

GO:0006810 P transport 6 2391 0.0017

GO:0051234 P establishment of localization 6 2406 0.0017

GO:0051179 P localization 6 2517 0.0017

GO:0044435 C plastid part 6 1455 0.00053

GO:0044434 C chloroplast part 6 1419 0.00053

GO:0009536 C plastid 8 4213 0.0014

GO:0009507 C chloroplast 8 4148 0.0014

GO:0032991 C macromolecular complex 6 2658 0.0062

GO:0043234 C protein complex 5 1834 0.0083

GO:0044446 C intracellular organelle part 7 4882 0.016

GO:0044422 C organelle part 7 4894 0.016


