Table S1 Primer sequences used in this study

Gene name Primer sequence (5’-3°)

AtGDHI F:AACCATGGCTTGGATTCTTG
R:CACCAAGATCAATGGGCTTT
AGDHD F:AACCATGGCTTGGATTCTTG
R:CACCAAGATCAATGGGCTTT
AtPPCI F:CTTCGAAGCGTAAACCAAGC
R:ATTGCTGATCCGAATCCAAG
AAK] F:TGCCATGATGAAGGAATTGA
R:CCAGGATATCCCCATTTGTG

LACT? F: TCTGAAGGGTAAGTAGAGTAG

R: ACTCAGCACATTCCAGCAGAT

Full sequences of the candidate genes were listed as follows:
>GDH1 CDS sequence

GLUTAMATE DEHYDROGENASE 1 AT5G18170
ATG]

AtGDHI RT F:AACCATGGCTTGGATTCTTG
AtGDHI RT R:CACCAAGATCAATGGGCTTT



>GDH2 CDS sequence

GLUTAMATE DEHYDROGENASE 2 AT5G07440
AREAATGCTTTAGCTGCAACAAACAGAAACTTCCGTCATGCATCTCGAATCCTGGGTTTGGATTCGAAG
ATCGAGAGAAGTCTTATGATCCCATTTAGAGAAATCAAGGTTGAGTGTACGATTCCTAAAGACGATGGC
ACTCTGGTTTCATACATCGGATTTAGGGTTCAACATGACAATGCTCGTGGACCCATGAAAGGTGGAATC
AGATATCATCCTGAGGTTGATCCAGATGAAGTTAACGCACTAGCTCAGCTGATGACTTGGAAGACTGCT
GTAGCAGATATTCCATATGGTGGTGCTAAAGGTGGAATTGGATGTAGTCCTCGTGACTTGAGTTTGAGC
GAGCTTGAGAGGTTGACTCGTGTGTTTACACAGAAGATTCATGATCTTATCGGTATTCATACCGATGTG
CCTGCTCCTGATATGGGCACTAACGCTCAAACCATGGCTTGGATTCTTGATGAGTACTCCAAGTTTCAT
GGTCATTCCCCTGCTGTTGTCACTGGAAAGCCCATTGATCTTGGTGGTTCATTAGGTAGGGAAGCTGCC
ACAGGTCGTGGTGTAGTATTTGCCACCGAAGCTCTTCTTGCTGAGTACGGGAAATCGATTCAGGGTTTG
ACATTTGTTATTCAAGGTTTTGGGAATGTTGGAACATGGGCTGCGAAGCTGATCCACGAGAAAGGCGGT
AAAGTGGTTGCAGTAAGCGACATTACTGGTGCAATCAGGAACCCTGAAGGTATCGACATCAACGCTCTC
ATAAAACACAAGGACGCAACTGGAAGTCTCAATGATTTCAATGGTGGAGACGCTATGAATTCAGATGAA
TTGCTCATTCATGAGTGTGATGTTCTCATTCCATGCGCTCTTGGTGGTGTCCTGAACAAGGAAAATGCT
GGAGATGTGAAGGCAAAGTTTATAGTAGAGGCAGCTAACCATCCAACAGATCCAGATGCTGATGAGATT
CTGTCGAAGAAAGGAGTGATTATACTTCCAGATATCTACGCAAACGCAGGAGGAGTGACAGTGAGTTAC
TTCGAGTGGGTGCAGAACATTCAAGGATTCATGTGGGAAGAGGAAAAAGTGAACTTGGAGCTGCAAAAA
TACATGACTCGAGCCTTTCACAACATCAAGACAATGTGCCATACTCATTCTTGCAACCTCCGTATGGGA
GCTTTCACTCTTGGAGTTAACCGAGTCGCTCGAGCCACCCAGTTGCGTGGTTGGGAAGCT

AtGDHZ RT F:AACCATGGCTTGGATTCTTG
AtGDHZ RT R:CACCAAGATCAATGGGCTTT

>AtPPC1

BRIGGCGAATCGGAAGTTAGAGAAGATGGCATCGATTGATGTTCATCTTCGTCAACTGGTTCCTGGCAAA
GTTAGTGAAGACGACAAGCTTGTTGAGTATGATGCTTTGCTTCTAGATCGGTTTCTCGATATCCTCCAG
GATTTGCACGGTGAAGATCTCCGTGAAACTGTTCAAGAGCTTTATGAGCATTCTGCAGAATACGAAGGG
AAGCATGAACCTAAGAAGCTAGAGGAGCTAGGGAGTGTGCTAACGAGTTTAGATCCAGGAGATTCCATT
GTTATCGCTAAAGCTTTCTCTCATATGCTTAACTTAGCCAATTTGGCTGAGGAAGTGCAGATTGCTTAT
CGCCGTAGGATCAAGAAGCTGAAGAAAGGTGATTTTGTTGATGAGAGCTCTGCTACTACTGAATCTGAT
CTTGAAGAAACTTTCAAGAAGCTTGTTGGAGATCTGAACAAGTCTCCTGAAGAGATCTTTGATGCTCTC
AAGAATCAGACTGTGGATTTGGTTTTGACTGCTCATCCTACTCAGTCTGTGAGAAGATCATTGCTTCAG
AAACATGGGAGGATAAGAGACTGTCTGGCTCAACTATATGCTAAGGATATTACTCCTGATGACAAGCAA
GAGCTCGATGAGGCTCTTCAGAGAGAGATTCAAGCTGCATTCCGAACAGATGAAATCAAAAGAACACCA
CCTACTCCTCAAGATGAGATGAGAGCGGGAATGAGTTATTTCCATGAAACTATCTGGAAAGGTGTTCCT
AAGTTTCTGCGCCGTGTTGACACGGCTTTGAAAAACATAGGGATCGAAGAACGTGTTCCATATAATGCT
CCATTGATTCAGTTCTCTTCTTGGATGGGTGGTGATCGTGACGGTAACCCAAGGGTTACACCTGAAGTC
ACCAGAGATGTTTGCTTGTTAGCTAGAATGATGGCTGCTACTATGTACTTTAACCAAATCGAAGATCTT
ATGTTTGAGATGTCTATGTGGCGTTGCAATGACGAGCTGCGTGCGCGAGCTGATGAAGTTCATGCAAAT
TCGAGGAAAGATGCTGCAAAACATTACATAGAATTCTGGAAGTCAATTCCTACAACTGAGCCATACCGT
GTGATTCTTGGCGATGTAAGGGACAAGCTTTATCACACACGTGAACGCGCTCATCAACTGCTCAGCAAT



GGACACTCTGATGTCCCTGTAGAGGCTACTTTCATTAACTTGGAACAGTTCTTGGAACCTCTTGAGCTC
TGTTACCGATCTCTGTGTTCATGTGGTGATCGTCCAATAGCAGATGGAAGCCTTCTTGATTTCTTGAGG
CAAGTCTCAACCTTTGGGCTCTCTCTTGTGAGACTTGACATAAGGCAAGAATCTGACCGCCACACTGAT
GTATTGGATGCTATCACCACGCATTTAGATATCGGATCCTACAGAGAGTGGTCTGAAGAACGCCGCCAA
GAATGGCTTTTATCTGAGCTAAGTGGCAAACGTCCGCTTTTCGGTTCTGATCTTCCTAAAACCGAAGAA
ATAGCTGATGTTCTGGACACGTTTCATGTCATAGCCGAGCTACCAGCAGATAGCTTTGGTGCTTACATT
ATCTCTATGGCAACTGCACCTTCTGATGTATTAGCTGTTGAGCTTTTACAGCGTGAATGCCGAGTGAAA
CAGCCTTTGAGAGTTGTTCCGCTCTTTGAGAAGCTAGCAGATCTGGAAGCAGCTCCTGCTGCAGTTGCT
AGGCTCTTTTCTGTTGATTGGTACAAAAACCGAATTAACGGTAAGCAAGAGGTTATGATTGGTTATTCG
GATTCAGGAAAAGATGCTGGACGGTTATCTGCTGCTTGGCAGTTATACAAAGCTCAAGAAGAGCTTGTG
AAGGTTGCTAAAGAGTACGGTGTGAAGCTAACAATGTTTCACGGTCGTGGTGGCACGGTCGGAAGAGGA
GGTGGACCAACCCATCTTGCTATATTGTCTCAGCCTCCGGATACTATTAACGGTTCCCTCCGTGTCACA
GTTCAAGGTGAAGTCATCGAGCAATCGTTTGGTGAAGAGCACTTATGCTTTAGAACACTTCAGCGTTTC
ACAGCTGCTACACTCGAGCACGGTATGCGTCCTCCAATTTCGCCTAAACCAGAATGGCGCGCTTTGCTG
GATGAAATGGCGGTTGTTGCAACCGAGGAGTATCGCTCAGTTGTGTTCCAAGAACCTCGGTTTGTCGAG
TACTTCCGCCTCGCTACACCGGAACTGGAGTATGGACGTATGAATATCGGAAGCAGACCTTCGAAGCGT
AAACCAAGCGGTGGCATTGAATCTCTCCGTGCAATTCCATGGATCTTCGCTTGGACTCAAACAAGATTC
CATCTTCCTGTATGGCTTGGATTCGGATCAGCAATTAGACATGTGATCGAAAAAGACGTCAGGAACCTC
CATATGCTCCAAGATATGTACCAACACTGGCCTTTCTTTAGAGTCACCATTGATCTAATCGAAATGGTG
TTCGCTAAAGGAGATCCTGGTATTGCTGCTTTGTACGATAAGCTTCTTGTTTCAGAGGAACTCTGGCCT
TTTGGTGAGAAACTCAGAGCTAACTTCGAAGAAACCAAGAAACTCATCCTCCAGACCGCTGGACACAAA
GATCTTCTTGAAGGTGATCCTTACTTGAAACAGAGACTGAGACTTCGTGATTCTTACATTACAACTCTC
AATGTCTGTCAAGCTTACACATTGAAGAGAATCCGTGATCCGAGTTACCATGTGACTCTGCGACCACAC
ATTTCTAAGGAGATAGCGGAATCGAGCAAACCAGCAAAAGAACTCATCGAGCTTAACCCGACTAGCGAA
TACGCGCCAGGACTTGAAGATACACTCATCTTGACGATGAAGGGTATTGCTGCTGGTCTACAAAACACC

AtPPC1 RT F:CTTCGAAGCGTAAACCAAGC
AtPPC1 RT R:ATTGCTGATCCGAATCCAAG

>AtAK1

AT5G13280.1
BRIGGCGGCTACTAGGGTTCGTTGTTGTCATAGCAATGCAGCTTTCACCAGATTGCCACTTACCCGCCAC
CGAAACTCGCCGACGCTACCGATTTCTCTAAATCGTGTCGATTTCCCTACGCTGAAGAAATTATCATTA
CCCATTGGAGATGGCTCCTCCATTAGAAAGGTTTCAGGTTCAGGCAGCAGAAACATTGTGCGAGCTGTG
TTGGAAGAGAAGAAGACAGAGGCGATAACGGAGGTAGATGAGAAGGGTATCACGTGCGTGATGAAGTTT
GGTGGATCTTCGGTGGCGTCAGCTGAGAGAATGAAGGAAGTTGCTGATTTGATTTTGACTTTTCCGGAA
GAAAGTCCCGTCATTGTTCTCTCTGCTATGGGGAAAACTACCAACAATCTCTTGCTTGCGGGAGAGAAG
GCGGTTAGTTGTGGTGTTTCTAATGCATCTGAGATTGAGGAGTTGAGCATTATAAAGGAATTGCATATC
AGGACGGTGAAAGAGCTCAACATTGATCCCTCTGTTATTTTGACCTATTTGGAGGAACTGGAGCAACTC
CTGAAAGGCATTGCCATGATGAAGGAATTGACACTTCGAACCAGAGATTACTTAGTCTCTTTTGGAGAG
TGTTTGTCTACAAGGATTTTTGCTGCTTATCTTAATACAATCGGTGTCAAGGCACGCCAATATGATGCA
TTTGAAATTGGTTTCATTACAACGGATGATTTCACAAATGGGGATATCCTGGAGGCAACTTATCCAGCT
GTTGCCAAGAGATTATATGATGATTGGATGCATGATCCTGCTGTTCCTATTGTAACAGGTTTCCTTGGG




AAGGGTTGGAAAACTGGTGCGGTTACTACCTTGGGTAGGGGTGGCAGTGATTTGACGGCAACCACAATT
GGTAAAGCGTTGGGTTTGAAAGAGATTCAGGTGTGGAAAGATGTCGATGGTGTTCTAACATGTGACCCT
ACTATATATAAGCGAGCTACACCAGTACCATATCTGACATTTGACGAAGCAGCCGAGCTAGCTTATTTT
GGTGCACAGGTCTTGCACCCACAGTCAATGAGACCAGCAAGAGAGGGTGAGATTCCTGTTAGGGTTAAA
AATTCTTATAACCCTAAGGCTCCTGGAACTATCATCACTAAAACAAGAGACATGACCAAGAGTATTCTA
ACGAGCATTGTTCTGAAACGTAATGTGACCATGCTGGATATAGCAAGCACCCGAATGCTTGGTCAAGTT
GGCTTTCTTGCAAAGGTATTCTCGATATTTGAGGAGCTTGGCATTTCCGTAGATGTTGTTGCCACTAGT
GAAGTCAGTATATCTCTGACACTGGATCCTTCAAAACTTTGGAGCAGAGAACTGATTCAACAGGAGCTT
GATCATGTAGTTGAAGAACTGGAGAAAATTGCAGTTGTGAATCTTCTAAAAGGAAGAGCAATCATCTCT
CTAATTGGGAATGTTCAACATTCCTCCCTGATTTTAGAGAGGGCGTTTCATGTTCTTTATACCAAAGGT
GTCAATGTCCAGATGATATCACAAGGAGCATCCAAGGTAAACATTTCCTTTATAGTAAACGAAGCTGAA
GCTGAAGGTTGTGTTCAGGCTCTTCACAAATCCTTCTTCGAGAGCGGTGACCTCTCAGAGTTATTGATA
CAACCCAGACTTGGCAACGGGTCACCTGTCAGGACACTGCAAGTAGAAAATINER

AtAK1 RT F:TGCCATGATGAAGGAATTGA
AtAK1 RT R:CCAGGATATCCCCATTTGTG



