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Table S1 (supplement).  FASTA file of sequences used for primer design and protein translations.  

Sequences include the open reading frames plus 50 nt of 3´ untranslated regions.   
 

>GmACS2a  (originally GmACS1i) ORF plus 50 nt 

ATGCAGAACCAACAGCTTCTGTCCAAGATTGCCAACAATGACAAACATGGAGAGAATTCTCCATATTTTGATGGGTT

GAAGGCATATGATAGAAACCCATTTCACCCTAAAAAAAATCCTCAAGGTGTTATCCAGATGGGTCTTGCTGAAAATC

AGCTCTGCTTTGATCTGATTGAAGAGTGGATAAGAAATAATCCCAAGACTTCCATTTGCACTCCTGAAGGAGTGCAT

CAGTTCAGAAATATTGCTAACTTTCAGGACTATCATGGGTTGCGAGAGTTCACAAATGCAATGGCAAATTTTATGTC

AAAAGTGAGAGGAGGTAGGGTCAAATTTGATGCAGACCGTATATTGATGAGTGGAGGGGCAACAGGGGCAAATGAAC

TAATCATGTTCTGCTTGGCTGATCCTGGAGATGCTTTTATGATTCCTACCCCATTTTATCCAGGATTCGTCCGTGAC

TTGTGTTGGAGAACTGGGGTGCAATTAATCCCTGTCCACTGTGATAGCTCCAACAACTTCAAGATAACAAGAGAAGC

TCTTGAAGTAGCTTACAAAAAAGCCAAAGAAGACAACATCAACGTGAAGGGGTTGATCATAACAAACCCTTCTAACC

CTTTGGGCACAACATTAGACAAGGACACGTTGAAGAGCCTAGTGAGCTTCATCAACGAGAAAAACATTCACTTGGTT

TGTGATGAAATCTATGCTGCCACTGTTTTCAGCTCCCCTAGTTATGTGAGCGTTGCTGAAGTGATTCAAGAAATGAA

ACATTGCAAACGTGACCTAATTCATGTGATTTATAGTTTGTCTAAGGATATGGGGTACCCTGGCTTCAGAGTTGGCA

TAGTTTATTCATTCAACGATGAAGTGGTGAATTGTGGAAGGAAAATGTCGAGTTTCGGATTAGTCTCTACGCAAACT

CAACACATGTTGGCATCAATGCTCTCGGATGAAAAGTTTGTAACTAGGTTTCTTTCGGAGAATTCGAGGAGGTTGGA

ACAAAGGCATGACAAGTTCATGAAGGGGCTTGAAGAGGTTAACATTACTCGATTCCCAAGCAATGCTGGACTTTTCT

GCTGGATGAACCTGAAGTGTTTGTTGGAGGAACCAACGTTTGAAGCTGAGTTGAAGCTATGGCGTGTGATTATTCAT

GAGGTGAAGCTCAATGTTTCACCAGGCTCTTCCTTCAATTGTTCTGAGCCTGGTTGGTTTAGGGTTTGCTTTGCCAA

CATGGATGATGAAACTGTGGATGTTGCACTCAACAGGATTCGTGCATTCGTGGGTAAAGAAACTAAGAAACCTGTGG

GATTCAAACGTTGGCAACCGAATCTTAGGCTCAGTTTTTCTTCAAGGATGTTTGAGGAGAGTGTTATGTCTCCTCAT

TCACCTATTCCTACGTCACCACTTATTGGAGCTACTTGAttaattgaatcagggttctgcacgagcgtttatatctt

tcaagaataata 

>GmACS2b  (originally GmACS1k) ORF plus 50 nt 

ATGGTGAGCCAACAGCTTCTGTCCAAGATTGCCACCAATGACAAACATGGAGAGAATTCTCCATATTTTGATGGGTG

GAAGGCATATGATAGAAACCCTTTTCACCCTACAAAAAATCCTCAGGGTGTTATTCAGATGGGTCTTGCTGAAAACC

AGCTTTGCTTTGATTTGATTGAAGAGTGGATAAGGAATAACCCCAGGGCTTCCATTTGCACTCCTGAAGGAGTGCAT

CAGTTCAGAAATATTGCTAATTTTCAGGACTATCATGGGTTGCGAGAGTTCACAAATGAAATGGCAAATTTTATGTC

AAAAGTGAGAGGAGGTAGGGTCAAATTTGATCCAGACCGTATATTGATGAGTGGAGGGGCAACAGGGGCAAATGAAC

TAATCATGTTCTGCTTGGCTGATCCTGGAGATGCTTTTATGATTCCCACCCCATTTTATCCCGGATTCGTCCGTGAC

TTGTGTTGGAGAACTGGGGTGCAAATAATTCCTGTCCACTGTGATAGCTCCAACAACTTCAAGATAACAAGAGAAGC

ACTTGAAGTAGCCTACAAAAAAGCCAAAGAGGACAACATCAACGTGAAGGGGTTGATCATAACAAACCCGTCTAACC

CTTTAGGCACAACATTAGACAAGGACACGTTGAAGAGCCTAGTGAATTTCATCAACGAAAAAAACATTCACTTAGTT

TGTGATGAAATCTATGCTGCCACTGTTTTCAGCTCCCCTAGTTATGTAAGCGTTGCCGAAGTGATCCAAGAAATGGA

ACATTGCAAACGTGACCTAATTCATGTGATTTATAGTTTGTCTAAGGACATGGGGTTTCCTGGCTTCAGGGTTGGCA

TAGTTTACTCATTCAACGATGAAGTGGTGAATTGTGGAAGGAAAATGTCGAGTTTCGGATTAGTCTCTACGCAAACT

CAACACATGTTGGCTTCGATGTTTTCGGATGAAAAGTTTGTAACTAGGTTTCTTTCGGAGAATTCTAGGAGGTTGGA

ACAAAGGCACGAAAAGTTCATGAAGGGGCTTGAAGAGGTTAACATCACTCGATTCCCAAGCAATGCGGGACTTTTTT

GTTGGATGAACTTGAAGAGTTTGTTGGAGGAGCCATCTTTTGAAGCTGAGTTGAAGCTATGGCGTGTGATTATTCAT

GAGGTGAAGCTCAATGTTTCACCGGGATCTTCCTTCAACTGTTCTGAGCCTGGTTGGTTTAGGGTTTGCTTTGCCAA

CATGGATGATGAAACAGTGGATGTTGCACTCAACAGAATTCGTGCATTCGTAGGTAAAGAAACTAAGAAATCGGTGG

GATTCAAACGATGGCAACCGAATCTTAGGCTCAGTTTCTCTTCAAGGATATTTGATGAGAGTGTCATGTCTCCTCAT

TCGCCTATTCCTACTTCACCACTTGTTGGAGCCAATTGAttggatctgggttctactcgagcgtttatatttttcaa

gaataatgatgt 

>GmACS2c  (originally GmACS1j) ORF plus 50 nt 

ATGGCTTTGGGGAACAACAGTCACCAGCTTCTGTCAAAAATTGCAACCAATGACAAGCATGGAGAAAATTCTCCTTA

CTTTGATGGTTGGAAGGCCTATGATTCAAACCCATTTCACCCCACAAAAAATCCTCAGGGTGTCATCCAGATGGGTC

TTGCAGAAAATCAGCTCTGCTTTGATCTGATTCAAGAGTGGATAAGGAACAATCCCAAGGCCTCCATTTGCACTGCT

GAAGGAGTGAACCAGTTCAAATATATTGCAAACTTTCAAGACTATCATGGATTGCCAGAGTTCAGAAATGCTGTGGC

AAATTTTATGTCAAAAGTGAGAGGTGGGAGAGTGAGATTTGATCCTGACCGTATTTTGATGAGTGGGGGGGCCACTG



GAGCAAATGAGCTAATAATGTTCTGTTTGGCTGATCCTGGAGATGCTTTTCTGGTTCCTAGCCCTTATTATCCAGCA

TTTGTCCGAGACTTGTGTTGGAGAACAAGGACGCAACTAATTCCCGTAGAGTGTCACAGCTCCAACAATTTTAAGAT

AACAAGAGAGGCTCTTGAAGAAGCATATGAAAAAGCAAAAGAGGGTAACATCAACGTGAAAGGGTTGATCATAACAA

ACCCTTCAAACCCTTTGGGAACCACCCTTGACAGGGAAACACTGAAGAGCATAGTGGGGTTCATCAATGAAAAGAAC

ATCCATTTGGTGTGTGATGAAATCTATGCAGCAACAGTGTTCAGAGCCCCTAGCTTTGTGAGTGTCTCTGAGGTGAT

GCAAGACATTGAGCATTGCAAAAAAGACCTCATTCACATTATTTATAGTTTGTCTAAGGATTTGGGACTTCCAGGGT

TCAGAGTTGGAATAGTTTATTCATACAATGATGAAGTGGTGAACAGTGGTAGGAAAATGTCAAGCTTTGGATTGGTC

TCATCTCAGACACAGTATTTTCTTGCTGCATTGCTTTCCGACGACGAGTTCGTGGAGAGGTTTCTGGCAGAGAGTGC

AAGAAGGTTGGCTGCAAGGCATAGCCACTTCACAAAAGGGCTTGAAAAGGTGAACATTACTTGCCTGCCAAGTAATG

CAGGGCTTTTCTTTTGGATGAACTTGAGGGGTTTGCTCAAGGAGAAAACATTTGAGGGTGAAATGATGCTGTGGCGT

GTGATCATCAATGAGGTGAAGCTCAATGTGTCACCTGGGTCAGCTTTCAATTGTTCTGAGCCTGGTTGGTATAGGGT

GTGCTTTGCAAACATGGATGATGAAACTGTGGATGTTGCACTCATGAGAATCAGGGCTTTTGTTGGCAAGGAGACAG

GGAAGCCACCAAAGGAACTCAAACGTTGGAAAAGTAACCTTAGACTCAGCTTCTCCAACTCTAGAAGATTTGATGAG

AATGTTATGTCACCTCATTCACCAATGCCTCACTCACCTCTTGTCAGAGCCACTTAGttggaccagcaagcatacct

tcattaccttgagagattcatatgtattaa 

>GmACS2d  (originally GmACS1l) ORF plus 50 nt 

ATGGCTTTGGGGAACAACAGTCACCAGCTTCTGTCGAAAATTGCAACCAACGACAAGCATGGAGAAAATTCCCCATA

CTTTGATGGATGGAAGGCCTATGATTCAAACCCATTCCACCCCACAAAAAATCCTCAGGGTGTCATCCAGATGGGTC

TTGCAGAAAATCAGCTGTGCTTTGATATGATTCAAGAGTGGATAAGGAACAATCCTAAGGCCTCCATTTGCACTGCT

GAAGGAGTGAACCAGTTCAAATATATTGCAAACTTTCAAGACTATCATGGATTGCCAGAGTTCAGAAATGCTGTGGC

AAATTTCATGTCAAAAGTGAGAGGTGGGAGAGTGAGATTTGATCCTGACCGTATATTGATGAGTGGAGGGGCCACAG

GAGCAAACGAGCTAATAATGTTCTGTTTGGCTGATGCTGGAGATGCTTTTCTGGTTCCTAGCCCTTATTATCCAGCA

TTTGTCCGCGACTTGTGTTGGAGAACAAGGGCACAACTAATTCCTGTGGAGTGTCACAGCTCCAACAACTTCAAGAT

AACAAGAGAGGCTCTTGAAGAATCATATAGGAAAGCAAAAGAGGGTAACATCAACGTAAAAGGGTTGATCATAACAA

ACCCTTCAAACCCTTTAGGAACCACCATAGACAAGGAAACACTTAAGAGCATTGTGGGGTTCATCAATGAAAAGAAC

ATCCATTTGGTGTGTGATGAAATCTATGCAGCAACGGTGTTCAGAGCCCCTAGCTTTGTGAGTGTCTCTGAAGTAAT

GCAAGACATGGAGCATTGCAAAAAAGACTTAATTCACATTATTTATAGTTTGTCTAAGGACTTGGGGCTTCCAGGGT

TCAGAGTTGGCATAGTTTATTCATACAATGATGAAGTGGTGAACAGTGGGAGGAAAATGTCTAGCTTTGGATTGGTA

TCATCTCAGACACAGCATTTTCTTGCTGCATTGCTTTCCGACGACGAGTTCGTGGAGAGGTTTTTGGCAGAGAGTGC

AAGAAGGTTGGCTGCAAGGCACAGCCACTTCACAAAGGGGCTTGAAAAGGTGAACATTACTTGCTTGCCAAGTAATG

CAGGGCTTTTCTTTTGGATGAACTTGAAGGGTTTGCTGAAGGAGAAAACGTTTGAGGGTGAAATGATGCTGTGGCGT

GTGATCATCAATGAGGTGAAGCTCAATGTGTCACCAGGGTCAGCTTTCAATTGTCCTGAGCCTGGTTGGTATAGGGT

GTGCTTTGCAAACATGGATGATGAAACTGTGGATGTTGCACTCATGAGAATCAGGGCTTTTGTTGGCAAAGAGACAG

GGAAGCCACCAAAGGAACTCAAACGTTGGAAAAGTAACCTTAGACTCAGCTTCTCCAACTCTAGAAGATTTGATGAG

AATCTTATGTCACCTCACATGATGTCACCCCATTCACCAATGCCTCACTCACCCCTTGTCAGAGCCACTTAAttgga

ccagcaagcataccttcattaccttgaaagattcatatgtattaa 

>GmACS6a  (originally GmACS1d) ORF plus 50 nt 

ATGGGGTTGATGGCTGCGAACCAAACTCAATTGTTGTCTAAGATGGCCATCGGAGATGGACATGGTGAAGCATCCCC

ATATTTTGATGGATGGAAGGCTTATGATGAAAACCCCTTTCATCCCAAAGAGAATCCTAACGGGGTTATTCAAATGG

GTCTTGCTGAGAATCAGCTTACTTCTGATTTGGTTGAAGATTGGATACTGAATAACCCAGAGGCCTCCATTTGCACT

CCAGAAGGAATAAATGATTTCAGGGCAATAGCTAACTTTCAGGATTATCATGGTCTACCCGAGTTCAGAAATGCTGT

GGCTAAATTCATGGGTAGAACAAGAGGAAACAGAGTCACGTTTGATCCTGATCGTATTGTCATGAGCGGTGGAGCAA

CTGGAGCACACGAAGTCACTACCTTTTGTTTGGCAGACCCCGGTGACGCATTTTTGGTGCCAATTCCTTATTATCCA

GGTTTTGACCGGGATTTGAGGTGGAGAACAGGAATTAAACTTGTTCCAGTTATGTGCGATAGCTCAAACAATTTCAA

GTTGACAAAGCAAGCATTGGAAGATGCGTATGAGAAAGCCAAAGAGGATAACATTAGAGTAAAGGGCATGCTCATCA

CCAATCCTTCAAACCCATTAGGCACAGTCATGGACAGAAACACACTAAGAACCGTGGTGAGCTTCATCAATGAGAAG

CGTATCCATCTTGTATCTGATGAAATATACTCTGCAACAGTTTTTAGCCGTCCCAGTTTCATAAGCATTGCTGAGAT

ACTAGAGGAAGACACAGACATCGAATGTGACCGCAACCTCGTTCACATTGTTTATAGTCTTTCAAAGGATATGGGGT

TCCCTGGCTTCAGAGTTGGCATCATATACTCTTACAATGATGCTGTGGTCAATTGTGCACGCAAAATGTCAAGCTTT

GGGTTGGTGTCAACACAGACTCAGCATCTTTTAGCATCAATGCTAAATGATGATGAGTTTGTGGAAAGGTTTCTGGA

AGAGAGTGCAAAAAGGTTGGCACAAAGGCATAGAGTTTTCACTTCGGGGTTGGCCAAAGTTGGCATAAAGTGCTTGC

AAAGCAATGCTGGTCTCTTTGTGTGGATGGATTTAAGGCAACTTCTCAAGAAGCCAACGCTTGACTCTGAAATGGAG

CTTTGGAGAGTGATCATTCATGAGGTTAAGATCAATGTTTCACCTGGCTCTTCTTTCCATTGCACTGAGCCAGGGTG

GTTTAGGGTGTGCTATGCCAACATGGATGATATGGCTGTGCAAATTGCATTGCAAAGAATTCGAACCTTCGTGCTTC

AAAACAAGGAGGTCATGGTTCCTAACAAGAAACATTGCTGGCACAGTAACTTGAGGTTGAGCCTCAAAACCAGAAGG

TTTGATGATATCATGATGTCACCTCACTCCCCTATACCTCAGTCCCCTTTGGTTAAAGCCACAATTTGAgttgccat

atttctctgcaccatctcagaagaagtaactgatatacgatg 

>GmACS6b  (originally GmACS1a) ORF plus 50 nt 



ATGGGGTTGATGGATGTGGACCAAACTCAATTGTTGTCTAAGATGGTCATCGGAGATGGACATGGTGAAGCATCACC

ATACTTTGATGGATGGAAGGCTTATGATGAAAACCCCTTTCATCCCAAAGAGAATCCTAACGGGGTTATCCAAATGG

GTCTTGCTGAGAATCAGCTTACTTCTGATTTGGTTGAAGATTGGATACTGAATAACCCAGAGGCCTCCATTTGCACA

CCAGAAGGAATAAATGATTTCAGGGCCATAGCTAACTTTCAGGATTATCATGGTCTGCCCGAGTTCAGAAATGCTGT

GGCTAAATTCATGGGTAGAACAAGAGGAAACAGAGTCACGTTTGATCCTGACCGTATTGTCATGAGCGGTGGAGCAA

CTGGAGCACACGAAGTCACTACCTTTTGTTTGGCAGACCCTGGTGACGCATTTTTGGTGCCCATTCCTTATTATCCA

GGTTTTGACCGGGATTTGAGGTGGAGAACAGGAATTAAACTTGTTCCAGTTATGTGCGATAGCTCAAACAATTTCAA

GTTGACAAAGCAAGCATTGGAAGATGCGTATGAGAAGGCCAAAGAGGATAATATAAGAGTAAAGGGCTTGCTCATCA

CCAATCCATCAAACCCATTAGGCACAGTCATGGACAGAAACACACTAAGAACCGTGATGAGCTTCATCAACGAGAAG

CGTATCCACCTTGTATCTGATGAAATATACTCTGCAACAGTTTTTAGCCACCCCAGTTTCATAAGCATTGCTGAGAT

ATTAGAGGAAGACACAGACATCGAATGTGACCGCAACCTCGTTCACATTGTTTATAGTCTTTCAAAGGATATGGGGT

TCCCTGGCTTCAGAGTTGGCATCATATACTCTTACAATGATGCTGTGGTCCATTGTGCACGCAAAATGTCAAGCTTT

GGATTGGTGTCAACACAGACTCAGTATCTTTTAGCATCAATGCTAAATGATGATGAGTTTGTGGAAAGTTTTCTGGT

AGAGAGTGCAAAAAGGCTGGCACAAAGGCATAGAGTTTTCACTGGGGGGTTGGCCAAAGTTGGCATAAAGTGCTTGC

AAAGCAATGCTGGTCTCTTTGTGTGGATGGATTTAAGGCAACTTCTCAAGAAGCCAACGCTTGACTCTGAAATGGAG

CTTTGGAGAGTGATCATTGATGAGGTTAAGATCAATGTTTCACCTGGCTCCTCTTTCCATTGCACTGAGCCAGGGTG

GTTTAGGGTGTGCTATGCCAACATGGATGATATGGCTGTGCAAATTGCATTGCAAAGAATTCGTAACTTTGTGCTTC

AAAACAAGGAGATCATGGTGCCTAACAAGAAACATTGTTGGCACAGTAACTTGAGGTTGAGCCTCAAAACCAGAAGG

TTTGATGATATCATGATGTCACCTCACTCCCCCATACCTCAGTCACCTCTGGTTAAAGCCACAATTTGAgttggcat

atttctctgaaccctctagaagaagtaactgatatatgatga 

>GmACS6c  (originally GmACS1e) ORF plus 50 nt 

ATGAGTGTGAACGAACCCCAATTACTGTCTAAGATTGCCACTGGCGATGGACATGGTGAGAACTCCCCATACTTTGA

TGGGTGGAAGGCTTATGAAGATGATCCCTTTCATCCCATAAAAAATCCTAATGGGGTAATCCAGATGGGTCTTGCAG

AAAATCAGCTTGCTTCTGACTTGGTTCAAAATTGGTTAACGAACAAGCCTAGGGCATCCATTTGCACTCCTGAAGGA

GTGCGTGATTTCAAGGCCATAGCTAATTTTCAGGACTACCATGGTCTGCCGAAATTCAGAAAAGCTGTGGCTAAATT

CATGGCAAGAACGAGAGGAAATAGAGTCACATTCGACCCTGACCGTATTGTTATGAGCGGTGGAGCAACTGGAGCAC

ATGAGGTCACTGCCTTTTGTTTGGCAGACCCCGGCGAGGCATTTTTGGTCCCCACTCCTTATTATGCTGGATTCGAC

AGGGATTTGAGGTGGAGAACGGGCGTTGAACTTGTTCCTGTTAAATGTGAAAGCTCAAATGATTTCAAGTTAACAAG

GAAAGCGTTGCAAGAGGCGTACGAGAAAGGCAAAGAGAACAACATAAGAATAAAGGGCTTGCTAATTACCAACCCAT

CAAACCCGTTGGGAACCATCATGGACCGAGAAACTCTAAGAACAGTGGTGAGTTTCATCAATGAAAAACATATCCAC

CTAGTAAGCGACGAAATATACGCTGGTACAGTTTTTTGCCACCCAGGTTTCACGAGCATCGCGGAGGTAATAGAGGA

AGACACAGACATCGAATGTGACCGCGACCTTATCCACATTGTTTATAGTCTTTCAAAGGACATGGGGTTCCCTGGGT

TCAGAGTTGGCATCATATACTCTTACAACGACGCAGTGGTGAATTGCGCTCGCAAAATGTCTAGCTTTGGATTAGTG

TCCACACAGACCCAATACCTTTTAGCATCAATGCTTTCTGATGATGAGTTTGTGGAACGGTTCCTTGAAGAGAGTGC

AAAAAGGCTTGCGAAAAGGTATGGGGTTTTCTGTAGGGGACTTGCACAAGTTGGCATAAAGTGCTTGGCGAGCAACG

CTGGTCTGTTTCTGTGGATGGACTTGCGTCGTCTTTTGAAGAAGCCAACTTTTGAGGCCGAAATGGAACTGTGGAAA

GTGATCATTGAGCAAGTGAAGATCAACATCTCCCCTGGCTCTTCCTTTCATTGTTCTGAGCCAGGGTGGTTCAGGGT

GTGCTATGCTAACATGGATGATAGAACCGTGGAAGTTTCTCTGGCGAGAATGCGCACCTTCGTGAATCAGAACACCG

AAGCCAAGAAATCTTGCAGCCAGAGAAACTTGAGGCTGAGCTTCTCGTTCAGAAAGATGGATGAGTACTTGGTGTCA

CCTCACTCCCCTTTTCCTCAATCACCTCTTGTTAAAGCCTCCACTTGAtgattcaagggatttctgccactcttgag

tcctctaacacatactgcttg 

>GmACS7a  (originally GmACS1b) ORF plus 50 nt 

ATGGGTATCAAGATTGAGCAAGAGCAACCTAGTGTGGAGCTTTCAAGAATTGCAGTTTCAGAAACTCATGGAGAACA

CTCCCCCTATTTTGCTGGGTGGAAAGCCTATGATGAGAACCCTTATGATGAATTAACAAACTCCTCCGGAGTTATAC

AAATGGGATTGGCAGAAAATCAAGTTTCATTTGATTTGCTGGAAAAATACTTGGAGGAACACTCAGAGGCCTCAACA

TGGGGAAAAGGAGCTCCTGGTTTCAGAGAGAACGCTTTGTTCCAAGACTATCATGGACTTAAATCATTCAGAACAGC

AATGGCAAGCTTCATGGAACAAATAAGAGGAGGGAGAGCGAAATTTGACCCAGATAGAGTGGTACTCACTGCAGGCG

CAACTGCAGCCAATGAACTCTTAACCTTCATTCTTGCTAACCCAGGAGATGCTCTACTTGTTCCAACCCCTTACTAT

CCAGGATTTGATAGAGATTTAAGGTGGAGAACTGGGGTGAACATAGTTCCAATCCATTGTGACAGCTCCAACAACTT

CCAAATCACTCCTCAAGCTTTGGAGGCTGCATACAAAGAAGCAGAAGCAAAGAACACAAAAGTGAGAGGAGTGTTGA

TCACAAACCCATCAAACCCCTTAGGTGCAACAATTCAACGCACGGTTCTGGAGGAGCTTCTTGACTTCGTGACTCGC

AAGAACATCCAACTTGTCTCAGATGAAATCTACTCAGGCTCGGTGTTTTCCTCCTCCGAGTTCGTGAGTGTAGCAGA

AATCCTCGAAGCTCGCCAATACAAGAACGCAGAAAGGGTTCACATTGTTTATAGCCTCTCCAAAGACCTTGGTCTTC

CTGGTTTCAGAGTTGGAACTATTTATTCATACAATGATAAGGTTGTGACCACAGCGAGAAGGATGTCGAGTTTCACC

TTAATATCCTCACAGACACAGCACCTTTTGGCTTCTATGTTGTCTGATAAGAAGTTCACTGAAAACTACATTGAGAC

CAACAGACAGAGGCTGAAGAAGAGGTACCAAATGATTATTGAAGGGTTGGAAAGTGTTGGCATAGAGTGTTTGAAAG

GGAATGCAGGGTTGTTTTGCTGGATGAATCTGAGTCCACTGTTGGAGAAGCAAACTAGGGAAGGAGAATTGGAGCTT

TGGAATGTGATTTTGCATGAAGTGAAACTCAACATCTCTCCAGGGTCTTCTTGCCATTGTTCTGAACCCGGTTGGTT



CAGGGTGTGCTTTGCAAATATGAGTGAGCAGACGCTGGAGGTGGCATTGGAGAGAATACGTAACTTCATGGAACGAA

TGAAGAAAGAGTAAtaatggcactactgtgcgtgataagttctattaatgctgttgttgttata 

>GmACS7b  (originally GmACS1c) ORF plus 50 nt 

ATGGGTATCAAGATTGAGCAAGAGCAACCTTGTGTTGAGCTTTCAAGAGTTGCGGTTTCTGAAACTCATGGTGAAGA

CTCCCCCTATTTTGCTGGGTGGAAAGCCTATGACGAGAACCCTTATGATGAATTAACAAACTCCTCCGGAGTTATAC

AAATGGGATTGGCAGAAAATCAAGTTTCATTTGATTTGCTGGAAAAGTACTTGGAGGAACACTCAGAGGCCTCAACA

TGGGGAAAAGGAGCTCCTGGTTTCAGAGAGAACGCTTTGTTCCAAGACTACCATGGACTTAAATCATTCAGAACAGC

AATGGCAAGCTTCATGGAACAAATAAGAGGAGGGAGAGCGAAATTTGACCCAGATAGAGTGGTCCTCACAGCAGGCG

CAACTGCAGCCAATGAACTCTTAACCTTCATTCTTGCAAACCCAGGAGATGCTCTACTTGTTCCAACGCCTTACTAT

CCAGGATTTGATAGAGATTTAAGGTGGAGAACTGGGGTGAACATAGTTCCAATCCATTGTGACAGCTCAAACAACTT

CCAAATCACTCTTCAAGCTTTGGAGGCTGCATATAAAGAAGCAGAAGCAAAGAACACAAGAGTAAGAGGAGTGTTGA

TCACAAACCCATCAAACCCCTTAGGTGCAACAATTCAACGGTCGGTTCTGGAGGAGCTTCTTGACTTCGTGACTCGC

AAGAACATCCACCTTGTCTCAGATGAAATCTACTCAGGCTCAGTGTTTTCCTCCTCCGAGTTCGTGAGTGTAGCAGA

AATCCTCGAAGCTCGCCAATACAAGAACGCAGAAAGGGTTCACATTGTTTATAGCCTCTCCAAGGACCTTGGTCTTC

CTGGTTTCAGAGTTGGAACTATTTATTCATACAATGATAAGGTTGTGACCACAGCGAGAAGGATGTCAAGTTTCACC

TTAATATCCTCTCAGACACAGCACCTTTTGGCGTCTATGTTGTCTGATAAGAAGTTCACAGAGAACTACATTGAGAC

CAACAGGCAGAGGCTGAAGAAGAGGTACCAAATGATCATTGAAGGGTTGAGAAGGGTTGGCATAGAGTGTTTGAAAG

GGAATGCAGGGTTGTTTTGCTGGATGAATCTGAGTCCACTGTTGGAGAAGCCAACTAGGGAAGGAGAATTGGAGCTT

TGGAATGCTATTTTGCATGAAGTGAAACTCAATATCTCTCCGGGGTCTTCTTGTCATTGTTCTGAACCGGGTTGGTT

CAGGGTGTGTTTTGCAAATATGAGTGAGCAGACGCTGGGAGTGGCACTGGAGAGACTACGTAACTTCATGGAACGAA

TGAAGAAAGACTAAtggtgctgtcatcataagttctatgaatgttgttgtttttataatagtac 

>GmACS7c  (originally GmACS1p) ORF plus 50 nt 

ATGGAGCAACCTTGTGTGGAGCTTTCAAAAGTTGCAGTTTCTGAAACTCATGGGGAAGATTCTCCTTATTTTGCTGG

GTGGAAAGCCTATGATGAGAACCCCTATGATGAATTAACCAATCCCTCAGGAGTTATACAAATGGGGTTGGCAGAAA

ATCAAGTTTCATTTGATTTGCTTGAAAAGTACTTGGAAGAGCATTCAGAGGCTTCCACATGGGGAAAAGGAGCTCCT

GGGTTCAGAGAGAATGCTTTGTTTCAAGACTATCATGGGCTTAAAACCTTCAGAACAGCAATGGCAAGCTTCATGGA

ACAAGTGAGAGGTGGGAGAGCAAAATTTGACCCTCAAAGACTTGTCCTCACTGCAGGTGCAACTGCAGCCAACGAAC

TCTTAACCTTCATCCTCGCTAACCCAGGAGATGCTTTACTCGTTCCAACCCCTTACTATCCTGGATTTGATAGAGAT

TTAAGGTGGAGAACTGGGGTAAACATAGTTCCCATCCACTGTGACAGCTCAAACAACTTCCAGATTACTCCCGAAGC

CTTAGAGGCCGCATACAAAGACGCAGAAGCCATGAACTCCAAAGTGAGGGGAGTTCTAATCACAAACCCTTCAAACC

CATTAGGTGTAACAATTCCACGTTCGGTTCTTGAGGAGATTCTTGACTTCGTGACTCGCAAGAACATCCATCTGGTC

TCAGACGAAATCTACTCAGGCTCGGTTTTCTCTTCCTCCGAGTTCACAAGCGTGGCAGAAATCCTCGAGGCTCGCCA

ATACAAAGACGCGGAAAGAGTTCACATTGTTTATAGCCTGTCCAAAGACCTTGGCCTTCCTGGCTTCAGAGTTGGCA

CCATTTACTCATACAACGACAAGGTTGTGACCACAGCGAGGAGAATGTCGAGTTTCACCTTAATATCTTCTCAGACA

CAGCACTTGTTGGCTTCTATGTTGTCGGATAAGAAGTTCACCGAGAACTATATCAGGACCAACAGGGAGAGGCTGAG

GAAGAGGTACCAAATGATCATTGAAGGGTTGAGAAGTGCGGGGATCGAGTGCTTGAAGGGGAATGCAGGGTTGTTTT

GCTGGATGAATCTAAGTCCACTTTTGGGGAATTATAAGGCCAAAGGATCAAGGGAACTAGGTGGTGAATTGGAGCTT

TGGAATGCTATTCTGCATGAACTGAAGCTAAATATCTCTCCAGGCTCTTCTTGCCATTGTTCTGAACCAGGTTGGTT

CAGGGTCTGCTTTGCAAATATGAGTGAGCAAACGCTGGAAATTGCATTGCAAAGAATACGTGACTTCATGGAACGAA

TAAGGACAGAAAGCGTTTAGttttttttttttttttataatctgtggaagacaaatataaaaaatttaca 

>GmACS7d  (originally GmACS1q) ORF plus 50 nt 

ATGGAGCAACCCTGTGTGGAGCTTTCAAAAGTTGCAGTTTCTGAAACTCACGGGGAAGATTCCCCTTATTTTGCTGG

GTGGAAAGCCTATGATGAGAACCCCTATGCTGAATTAACCAATCCCTCAGGAGTTATTCAAATGGGGTTGGCAGAAA

ATCAAGTTTCGTTTGATTTGCTTGAAAAGTACTTGGAAGAGCATTCAGAAGCTTCCACATGGGGAAAAGGAGCTCCT

GGCTTCAGAGAGAATGCTTTGTTTCAAGACTATCATGGGCTTAAAACCTTCAGAACAGCAATGGCAAGCTTCATGGA

ACAAGTGAGAGGTGGGAGAGCAAAATTTGACCCTCAAAGAGTAGTACTCACTGCTGGTGCAACTGCAGCCAACGAAC

TCTTAACCTTCATCCTCGCTAACCCAGGAGATGCTTTACTCGTTCCAACCCCTTACTATCCTGGATTTGATAGAGAT

TTAAGGTGGAGAACTGGGGTAAACATAGTTCCCATCCACTGTGACAGCTCAAACAACTTCCAGATTACTCCTGAAGC

CTTAGAGGCAGCATACAAAGATGCAGAAGCCATGAACTCCAAAGTGAGGGGAGTGCTAATCACAAACCCTTCAAACC

CATTAGGTGTAACGATTCCACTTTCGGTTCTTGAGGAGATTCTTGACTTCGTGACTCGCAAGAACATCCATCTTGTC

TCAGACGAAATCTACTCGGGCTCGGTTTTCTCTTCCTCGGAGTTCTTCACAAGCGTGGCAGAAGTCCTCGAGGCTCG

CCAATACAGAAACGCTGAGAGAGTTCACATTGTCTATAGTCTCTCCAAAGACCTTGGCCTTCCTGGTTTCAGAGTTG

GCACCATTTACTCATACAACGACAAGGTTGTGACCACGGCGAGAAGAATGTCGAGTTTCACCTTAATATCTTCTCAG

ACACAGCACTTGTTGGCTTCTATGCTGTCGGATAAGGAGTTCACCGAGAACTACATAAAGACCAACAGAGAGAGGCT

GAGGAAGAGGAACCAAATGATCATTGAAGGGTTGAGAAGTGCGGGGATTGAGTGCTTGAAGGGGAATGCAGGGTTGT

TTTGCTGGATGAATCTAAGTCCACTTTTGGAGAAGAATAAGCCAAAAGGAAGGGAAGGTGAATTGGAGCTTTGGAAT

GCTATTCTGCATCAAGTTAAGCTCAATATCTCTCCAGGCTCTTCTTGCCATTGTTCTGAACCAGGTTGGTTCAGGGT



CTGCTTTGCAAACATGAGTGAGCAAACGCTGGAAATTGCATTGCAAAGAATACGTCACTTCGTGGAACGAATAAGGA

CACAAAACGTCTTTTTTTGAttttactggacaaaaattattattttttaattcgtgaaaatcaaagagat 

>GmACS9a  (originally GmACS1m) ORF plus 50 nt 

ATGAGGCTACTGTCTACAAAAGCCACATGCAACTCTCACGGCCAAGATTCTTCATACTTCCTAGGATGGCAGGAATA

TGAAAAGAACCCTTACGATGAGGTTCTGAATCCCAAGGGAATTATTCAAATGGGTCTTGCAGAGAATCAGCTCTCTT

TCGATCTCCTAGAGTCATGGCTCGAAAAAAACCCTGACGTGGCTGGATTCAAAAGCGAAGGCAAATCCATATTCCGT

GAGCTTGCTCTCTTCCAGGACTACCATGGCCTCCCTTCCTTTAAGAAGGCATTGGTAGACTTCATGGCAGAGATTAG

AGGAAACAAAGTCACTTTTGATCCCAACCACATTGTTCTAACAGCCGGTTCCACGTCAGCAAACGAGACCCTCATGT

TTTGCCTCGCTGAAAAAGGAGAGGCCTTCCTCCTTCCCACTCCTTATTACCCAGGATTCGATAGAGATCTCAAGTGG

CGAACCGGGGTGGAGATTGTTCCAATACAATGCACAAGCTCCAATAACTTCCAAGTCACTGAACCCGCTTTGCAGCA

AGCTTATCAAGACGCGAAGAAGCGCAACCTCAGAGTCAAAGGCGTGATGGTGACAAACCCGTCCAACCCACTAGGTA

CTACAATGTCCCGGAGTGAATTGAACCTACTCATTGACTTCATCAAAGACAAAGACATGCATTTAATAAGCGACGAG

ATTTACTCCGGGACCGTTTACAACTCCCCAGGCTTCGTTAGCGTCATGGAAATTCTTAAGGATAGAAATGACCTTAA

CGTTTGGGACAAGGTTCACGTTGTTTATAGTCTCTCCAAAGACTTGGGTTTACCAGGATTCCGTGTGGGCGCAATCT

ATTCTGAAAACGACGCCGTTGTGGCGGCTGCGACCAAAATGTCAAGTTTTGGCTTGGTTTCCTCACAAACCCAGTAC

CTCCTCGCAGCCATGCTTGGTGACAAGAAATTCACCAAAAACTACATCTCTGAGAACCAAAAGAGGTTGAAACGACG

TCAGAGAAACCTCGTTTCGGGCCTTCAGAAAGCAGGCATTAGCACCCTTAAGACCAACAATGCAGGCTTGTTTTGCT

GGGTTGACATGAGGCACCTTCTCCATTCCAACACATTCGAAGCTGAGATGGACCTTTGGAAGAAGATACTCTACGAG

GTTCGGTTGAACATTTCACCAGGCTCGTCCTGCCACTGTACCGAACCTGGCTGGTTCCGAATGTGTTTCGCTAACAT

GTCCGAAGATACTTTAAACATAGCCATGAAACGGTTGAAGACCTTCGTGGAAGCAGAGTCAAATGACAACGGGTGCG

ACAAGAAAAGAGTTCAGTCTTCAGGAAATTCTTCAAGAAGAAAGTCACTCTCCAATTGGGTTTTCCGGCTATCGTCT

CGCGACCACCGTGAGCAGGAAGAACGATAGccaggtcgtgacgtgaactgtgaacgcatgcagaattaactttattc

att 

>GmACS9b  (originally GmACS1n) ORF plus 50 nt 

ATGAGGCTACTGTCTACAAAAGCCACATGCAACTCTCACGGCCAAGATTCTTCATACTTCCTAGGATGGCAGGAATA

CGAGAAGAACCCTTTCGATGAGGTTCTGAATCCCAAGGGAATTATTCAGATGGGTCTTGCAGAGAATCAGCTCTCTT

TCGATCTCCTAGAGTCTTGGCTCGCAAAAAACCCTGACGTGCCTGGATTCAAAAGCGAAGGCAAATCCATATTCCGT

GAGCTTGCTCTCTTCCAAGACTACCATGGCCTCCCTTCCTTCAAGAAGGCATTGGTAGACTTCATGGCAGAGATTAG

AGGAAACAGAGTCACTTTTGATCCCAATCACATTGTTCTAACAGCCGGTTCCACCTCAGCAAACGAGACCCTCATGT

TTTGCCTCGCGGAAAAAGGAGAGGCCTTCCTCCTTCCCACTCCTTATTACCCAGGATTCGATAGAGATCTCAAGTGG

CGAACTGGGGTGGAGATCGTTCCAATACAATGCACAAGCTCAAATAACTTCCAAGTCACTGAACCTGCTTTGCAACA

AGCTTATCAAGACGCCAAGAAGCGCAACCTAAGAGTCAAAGGCGTGCTGGTGACAAACCCATCGAACCCACTAGGCA

CTACAATGTCCCGGGGTGAACTGAACCTACTCATTGACTTCATCAAAGACAAAGACATGCATTTAATAAGCGACGAG

ATTTACTCCGGGACCGTTTACAACTCCCCAGGCTTCGTTAGCGTCATGGAAATCCTTAAGGATAGAAATGACCTTGA

CATTTGGGACAGAGTTCACGTTGTCTATAGTCTCTCCAAAGACTTGGGTTTACCAGGATTCCGTGTGGGCGCCATCT

ATTCTGAAAACCACGCCGTTGTGGCGGCTGCGACAAAAATGTCAAGCTTCGGTTTGGTTTCCTCGCAAACCCAGTAC

CTCCTCGCAGCCATGCTCGGTGACAAGAAGTTCACCAAAAACTACATCTCTGAGAACCAAAAGAGGCTGAAACGACG

TCAGAGAAACCTCGTTTCAGGCCTTCAGAAAGCAGGCATTAGCACCCTCAAGACCAACAATGCAGGCTTGTTTTGCT

GGGTTGACATGAGACACCTTCTCCATTCCAACACATTCGAAGCTGAGATGGACCTTTGGAAGAAGATACTCTACGAG

GTTCGGTTGAACATCTCACCAGGCTCGTCCTGCCACTGTACCGAACCTGGCTGGTTCCGAATGTGTTTCGCTAACAT

GTCCGAGGACACTCTAAACCTAGCCATGAACCGGTTGAAGACCTTCGTGGAAGAGTCCAGCGACAACGGGTGCGCCA

AGAAAAGAGTTCAGTCTTCGGGAACTTCTTCAAGAAGAAAGTCACTCTCCAATTGGGTTTTCCGGCTATCGTCTCGC

GACCACCGTGAGCAAGAAGAACGATAGccaggtcgtgacgtgaactgtgccaagtctgaacgcatgcataattaact 

>GmACS9c  (originally GmACS1g) ORF plus 50 nt 

ATGAGACTTTTGTCCACAAAAGCAACGTGCAATAGTCACGGCCAAGATTCTTCATACTTTTTAGGATGGCAGGAATA

CGAGAAAAACCCTTACGACAAGGTCCATAACCCCAAAGGGATTATCCAAATGGGTCTCGCAGAGAATCAGCTCTCAT

TCGACCTCCTAGAGTCATGGCTCGCCAAGAACCTTGACGTGGCAGGGTTCAAGCGTGACGGCAAAACCATATTCAGA

GAACTCGCTCTCTTCCAAGACTACCACGGTCTCCCTTCATTCAAAAAGGCATTGGTGGATTTCATGGCCGAAATCAG

AGGAAACAAAGTCACTTTCGACCCCAACCACATCGTTCTCACTGCCGGCGCCACCTCCGCAAACGAAACCTTAATGT

TCTGTCTCGCTGAACAAGGCGAAGCATTCCTCCTCCCCACTCCTTATTACCCAGGATTCGACAGAGACCTAAAGTGG

AGAACCGGGGTTGAGATTGTTCCAATACAATGCAACAGTTCCAATAGCTTCCAAATCACGGAGGCAGCATTGCGACA

AGCGTACGAGGATGCGAAGAAGCGCAACCTAAGAGTGAAGGGCGTTTTGGTCACGAACCCGTCGAACCCGTTAGGCA

CCACGATGTCTCGGAGTGAACTGAACCTTCTCGTCGACTTCATCAAAGAGAAAAACGACATGCATTTGATAAGCGAC

GAGATTTACTCCGGCACAGTTTTTAGCTCCCCGGGCTTCGTTAGCGTCATGGAAGTTCTCAAAGAACGAAACGACGT

CGTCACTGACAACGGAGTCTGGAACAGAGTTCACGTCGTCTATAGTCTCTCAAAAGACTTGGGTTTGCCGGGGTTCC

GCGTCGGCGCTATTTACTCCGAAAACGACACCGTAGTTGCCGCGGCAACGAAGATGTCGAGCTTTGGTCTTGTCTCT

TCTCAAACGCAGTACCTTCTCTCAGCCATGCTGGGGGACAAGAAGTTCACCAGAAACTACATCGCTGAGAACAAAAA

GAGGCTTAAACGACAGCAGAGAATGCTCGTATCGGGGCTATTGAAAACCGGTATTTCATGCCTTGACAGCAATGCGG



GGTTGTTTTGTTGGGTAGACATGAGACAACTTTTGCATTCGAACACGTTCAAGGCGGAGATGGAGCTGTGGAAGAAG

ATAGTGTACCAAGTTGGGCTTAACATTTCGCCAGGCTCCTCGTGCCATTGCACCGAGCCGGGGTGGTTCCGCGTGTG

TTTCGCGAACATGTCCGAGGAGACTCTGGCCTTAGCCATGAAGCGCTTGAAGAACTTCGTGGCGGCTGATGCTGGTG

CTCTGTTGAACAACAACAACGGAAGCTTCAAGAGAAAGTCCCTCACTAAGTGGGTTTTTCGGTTATCGTCTCGCGAT

CATCATCGTGAACAGGAAGAACGGTAGcctggtcgtctgctagtttgtgtcactcatgcacaaattcattttgattt 

>GmACS9d  (originally GmACS1h) ORF plus 50 nt 

ATGAGACTTTTGTCCACAAAAGCAACGTGCAATAGTCACGGCCAAGATTCTTCATACTTTCTAGGATGGCAGGAATA

CGAGAAAAACCCTTATGATGAGGTCCATAATCCCAAAGGGATTATCCAAATGGGTCTCGCAGAGAATCAGCTCTCAT

TCGACCTCCTAGAGTCATGGCTCGCAAAGAACCCTGACGTGGCAGGGTTCAAACGTGACGGCAAATCCATATTCAGA

GAACTCGCTCTCTTCCAAGACTACCATGGCCTCCCTTCATTCAAAAAGGCATTGGTGGATTTCATGGCCGAAATCAG

AGGAAACAAAGTCACTTTCGACCCCAACCACATCGTTCTCACCGCCGGCGCCACCTCCGCAAACGAAACCTTAATGT

TCTGTCTCGCCGAACAAGGCGAAGCATTCCTCCTCCCCACTCCTTATTACCCAGGATTCGACAGAGACCTAAAGTGG

AGAACCGGGGTTGAGATTGTTCCAATCCAATGCAACAGTTCCAACAACTTCCAAATCACGGAGGCAGCATTGCAACA

AGCCTACGAGGATGCGATGAAGCTCAACCTAAGAGTGAAGGGCGTTTTGGTCACGAACCCGTCAAACCCATTAGGCA

CCACAATGTCTCGGAGTGAACTGAACCTTCTGGTCGACTTCATCAAAGAGAAAAACGACATTCATTTGATAAGCGAC

GAGATATACTCCGGCACCGTTTTTAGCTCCCCAGGCTTCGTCAGCGTCATTGAAATTCTCAAGGAACGAAACGACGT

CACTGACGGAGACTGGAATAGAGTTCACGTCGTCTATAGTCTCTCAAAAGACTTGGGTTTGCCGGGGTTCCGCGTCG

GCGCTATTTACTCCGAAAATGACACCGTGGTTGCCGCGGCGACGAAGATGTCGAGCTTTGGTCTTGTTTCTTCGCAA

ACGCAGTACCTCCTCTCTGCCATGCTGGGGGACAAGAAGTTCACCAGAAACTACATAGCTGAAAACAAAAAGAGGCT

TAAACGACAACAGAAAATGCTCGTTTCGGGGTTATTAAAGACCGGTATTCCTTGCCTCGACAGCAATGCGGGGCTGT

TTTGTTGGGTAGACATGAGACAACTTTTGTATTCGAACACGTTCGAGGCGGAGATGGAGCTGTGGAAGAAGATAGTG

TACCAAGTTGGGCTGAACATTTCGCCTGGCTCCTCGTGCCATTGCACCGAGCCAGGGTGGTTCCGCGTGTGTTTCGC

GAACATGTCCGAGGAGACTCTGGCCTTGGCCATGAAACGCTTGAAGAACTTCGTGGCGGCTGAGTCTCAGAGGAATA

GTGGTAGTAATGGTGGTGCTCTGTTCAACAACAATGGAAGCTCCAAGAGAAAGTCACTCACCAAGTGGGTTTTTCGG

TTATCGTCTCGCGATCATCGTCGTGAACAAGAAGAACGGTAGcctggtcgtagtcctttacgtcgctcatgcacaaa

ttcataaaattcaa 

>GmACS9e  (originally GmACS1r) ORF plus 50 nt 

ATGAACATGCTGTCTAGGAAGGCTAGTCATGACTCTCATGGCCAAGACTCTTCTTACTTTCTAGGGTGGCAAGAGTA

CGAGAAGAATTCTTATCACCCCATTCAAAATCCAACCGGAATCATTCAGATGGGACTTGCAGAGAATCAGCTTTCAT

TTGACCTTCTTAAATCATGGCTTCGAAGAAATTCTGACATAGTGGGGATGAAGAAAGATGGAGTATCCGTCTTTAGA

GAGCTTGCTCTATTTCAAGATTACCACGGGTTACCTGCTTTAAAAAATGAACTGGTGGACTTTATGGCAAAAATAAG

AGGAAATGGTGTGAAATTTGCTTCAGAGAAGCTGGTTCTCACAGCCGGCGCAACTCCCGCCAATGAGATTCTGATGT

TTTGCCTTGCTGATCCTGGGGAGGCTTTCATTCTTCCCACACCCTATTATCCTGGGTTTGATAGAGATCTAAAATGG

AGAACTGGGGTTGAGATTGTTCCAATGCATTGCTCCAGCTCAAATGGCTTTAGAATCACTTCCTCTGCTTTAGAACA

AGCCTATCAACAAGCACAAAAACTGAATCTCAAAATCAAAGGGGTCTTAGTAACTAACCCCTCAAACCCACTGGGCA

TAACCATGACCAAAACTGAGCTCAACCACCTAGTAGATTTCGCTATTGACAAGAACATTCACATAATAAGCGACGAA

ATCTACTCGGGTACGGTCTTCGACTCACCCAAATTCGTAAGCATCACAGAAGTTGTGAACGAGAGAATTACTAGTGT

CAGCAACAATAACATTTGGAACCGCATTCACATAGTTTATAGTCTCTCCAAAGACCTTGGCATACCAGGATTTCGTG

TGGGAATGATTTACTCCAACAACGAAACGGTTGTAACTGCTGCCACCAAAATGTCAAGCTTCGGATTGGTGTCCTCA

CAAACTCAGTATTTGGTGGCAAACTTGCTTAAGGACAAGAAATTCACTTGCAAGTACATGGAAGAGACTCAAAAGAG

ACTGAAGAGGCGCAAGGAGAAGCTTGTGTCTGGCCTGAGAAACGCTGGGATTAGGTGTTTGGAAAGCAATGCTGGGT

TGTTCTGTTGGGTTGACCTGAGACACTTGTTAGGCTCTGCCACTTTTGAGGCAGAGAAGGAGCTTTGGATGAAGATT

CTTTGCAAAGTTGGTTTAAACATATCTCCTGGCTCTTCTTGCCACTGCTGTGAACCCGGGTGGTTCAGGGTATGCTT

TGCCAACATGTCTCAAGACACGTTAGAAGTTGCAATGCGACGCATGAAGGCTTTTGCAGACTCAACCATCTCTACTA

GTGTCTTAAGAGGATCCATTGCTAAGTGGGAAAACTAAtgtggttgaagttgatgtggcctgttttctgtccaactt

aataataagag 

>GmACS9f  (originally GmACS1u) ORF plus 50 nt 

ATGAACATGCTGTCTAGGAAGGCTAGTCATGACTCTCATGGCCAAGACTCTTCTTACTTTCTAGGGTGGCAAGAGTA

CGAGAAGAATCCTTACCACCCCATTCAAAATCCAACCGGAATCATTCAGATGGGACTTGCAGAGAATCAGCTTTCAT

TTGACCTTCTTAAATCATGGCTTCGAAGAAATTCTGACATAGTAGGGATGAAGAAAGATGGAATATCCGTCTTTAGA

GAGCTTGCTCTATTTCAAGATTACCATGGGTTACCTGCTTTAAAAAATGAACTGGTGGACTTTATGGCAAAAATAAG

AGAAAATGGCATCAAATTTGCTTCGGAGAAGCTCGTTCTCACTGCCGGCGCAACTCCCGCGAATGAGATTCTGATGT

TTTGCCTTGCTGATCCTGGGGAAGCTTTCATTCTTCCCACACCCTATTACCCTGGGTTTGATAGAGATCTGAAATGG

AGAACCGGGGTTGAGATTGTTCCAATGCATTGCTCCAGCTCAAATGGCTTTAGAATCACTTCCTCTGCTTTAGAACA

AGCCTACCAACAAGCACAAAAACTGAATCTCAAAATCAAAGGGGTTTTAGTAACCAACCCCTCAAACCCACTGGGCA

TAACCATGACCAAAACTGAGCTCAACCACCTAGTAGATTTCGCAATTGACAAAAACATTCACATAATAAGCGACGAA

ATCTACTCGGGTACTGTCTTCGACTCACCCAAATTCGTAAGCATCACAGAAGTTGTGAACGAGAGAATTACTACTGT

CAACAACAATAGCATTACCAGCATTTGGAACCGCATTCACATTGTTTATGGTTTCTCCAAAGACCTTGGCATACCAG



GATTTCGTGTGGGAATGATTTTCTCCAACAACGAAACTGTTGTGGCTGCTGCCACCAAAATGTCAAGCTTCGGATTG

GTGTCTTCACAAACTCAGTATTTGGTGGCAAACTTGCTTAAGGACAAGAAATTCACTTGCAAGCACATGGAAGAGAC

TCAGAAGAGACTGAAGAGGCGAAAGGAGATGCTTGTGTCTGGCCTCAGAAACGCGGGGATTAGGTGTTTGAAAAGCA

ATGCTGGGTTGTTCTGTTGGGTTGACATGAGACACTTATTGGGCTCTGCCACTACTTTTGAGGCAGAGAAGGAGCTT

TGGATGAACATTCTTTGCAAAGTTGGGTTGAACATATCTCCTGGCTCTTCTTGCCACTGCTGTGAACCAGGTTGGTT

CAGGGTATGCTTTGCCAACATGTCTGAAGACACGTTAGAAGTTGCAATGCGGCGCATAAAGGCTTTTGCGGACTCAA

TTACCATCTCTACTAGTGTCGTAAGAGGATCCATTGCTAAGTGGGAAAATTAAttaatgtggttgaagttgatgagt

ctgttttctctccaatttaataatag 

>GmACS10a  (originally GmACS1f) ORF plus 50 nt 

ATGAGAGTGATAGTGCCTCTACAAGGAGTTGTCCAAGGCACAGGGGGTCTTTTCTGGGGTTCTGTCATTCCTTGTGC

TCTATTCTACTTTCTTCAGCTCTACTTCAAAACCAAGACACCTCACCACCCTCCACCTTCCCAAAACAACCACAAGG

ACGATGACTCCACCACCTTCCACCGCTCTCTCTCTTCCAATCACAGGCACTCCACTACCACTGCCTCCGCTTACGTG

TCTCCTCGTGCCAATTCCATAACCGCTGCTAACTCCCCTTACTTCCTAGGCTTGCACAAGCTTGCAGATGATCCCTA

TCACGAGACTCATAATCCTGATGGTGTTATTCAGCTTTCTTTGCATCAAAGCACCCTGTCTCTCGACTTGATTCAAG

ATTGGATTCACCACAACGGAAGCACTGCTGTGTTCGGGACACCACTCGGCATTTCTAGGATTGTTCCTTACCAACCT

CTCCATGGATTGATGGAGCTCAAAGTGGCTGTGGCTGGTTTCATGTCTCAAGTTTTGGAAAACCTGATTTTCTTCAA

CACCTCGAGAATGGTACTAACTGCAGGTGCCACTTCTGCCATCGAGATTCTAAGCTTCTGTCTAGCAGATCATGGAA

ACGCATTCCTTGTTCCCACGCCTCTTAGCCCTGGCTTTGACGGGGTTGTAAAATGGCGCACTGGCGTGGAGATAGTA

CCTGTTCCCTGCCGCAGCACTGATGACTTCAATTTAAGTATAACTTCAATCGAGAGAACCTTCAATCAAGCAAAGAT

GCGTGGTCAAAAAGTTCGCGGAATTATAATAAACAACCCCTCAAATCCTGCTGGCAAACTATTGGATAGGGAAACAC

TGTTGGATCTTTTGGACTTTGCTAGAGAGAAGAACATTCACATAATCTCTAATGAAATGTTTGCCAGCTCTTCTTAT

GGAAACGAAGAGTTTGTGAGCATGGCAGAAATCATGGAGGCAGAAGATCATGACCGGGACAGAGTTCATGTAGTGTT

TGGTTTGTCAAATGAGCTCTCGGTTCCAGGTTTAAAGGTGGGTGTTATCTACTCTTATAATGACAATGTCGTGGCTG

CTTCTAGCAAATTGGCAAGGTTCTCCACTGTTTCTGCCCCAACCCAAAGATTGCTCATCTCCATGCTCTCAGATACA

AGTTTTGTGCAAAATTTTATTGAGGTTAACAGATTGAGGCTGCGGAAAATGTATAATACATTTGTTGCAGGGCTGAA

GCAGTTGGGGATTGAGTGCACTAGGAGCAGTGGTGGTTTTTGCTGCTGGGCTGACATGAGCAGGTTGATTCGCTCTT

ACAGTGAAAAGGGGGAGCTTGAGCTCTGGGATAGATTGTTGAATGTTGCTAAGATCAATGTTACCCCGGGATCATCA

TGTCACTGCATTGAACCTGGATGGTTTCGTTTTTGTTTTGCTACATCCACTGAAAAGGCTGTTTCTGTAGTAATGGA

GCGGCTTCGGAGAATTGTTGAGGCCACAAATGGACATAGTTGAtgtggggtcaattagttctgcaaatttagttggt

ttattgattttttatt 

>GmACS10b  (originally GmACS1o) ORF plus 50 nt 

ATGAGAGTGATAGTGCCTCTGCAAGGCCTGGTCCAAGGCACAGGGGGTCTTTTCTGGGGTTCTGTCATTCCTTGTGC

TCTCTTGTACTTTCTTCAGCTCTACTTGAGAACCAAGCCATGCCACCACCCTCAGCCTCCACCTTCCCACAAGGACC

AGGACCAGGATTCCACCAGCTTCCACCGCTCCCTCTCTTCCAACCACAGGCACTCCACTTCCTCCGCCTCTGCTTAC

GTGTCCCCTCGTGCCAATTCCCTCACTGCTGCTAACTCTCCTTATTATCTAGGCTTGCACAAGGTTGCCGTTGATCC

CTATCACCAAACTCATAATCCTCACGGCGTTATTCAGCTTGCTTTGCACCAAAACACCCTATCTCTTGACTTGATTC

AAGATTGGATTCACCTCAACGGCAGCGCTGCTGTGTTGGGGACACCACTCGGCATTTCTAGGATTGTTCCTTACCAA

CCTCTCCATGGATTGATGGACCTCAAAGTGGCTGTGGCTGGTTTCATGTATCAAGTTTTGGAAAACCTTATTTTCTT

CAACACCTCCCGAATGGTACTAACTGCAGGTGCCACTTCTGCCATTGAGATTCTAAGCTTCTGTCTAGCAGATAATG

GAAACGCATTCCTTGTTCCCACGCCTCTTAGCCCTGGCTTTGACGGGGTTGTAAAATGGCGCACTGGCGTGGAGATA

GTACCTGTTCCCTGCCGCAGCACTGATGACTTCAATTTAAGTATAACTTCACTTGAGAGAACCTTCAAGCAAGCAAA

GATGCGTGGTCAAAAAGTTCGTGGAATTATAATAAACAATCCCTCAAATCCTGCTGGCAAATTGTTTGATAGGGAAA

CACTGTTGGATCTTTTGGACTTTGCTAGAGAGAAGAACATTCACATAATCTCTAATGAAATGTTTGCTGGCTCTTCT

TATGGAAACGAAGAGTTTGTGAGCATGGCAGAAATCATGGAGGCAGAAGATCATGACCGGGACAGAGTTCATATAGT

GTTTGGTTTGTCGAATGAGCTCTCTGTTCCAGGTTTGAAGGTGGGTGTTATCTACTCTTATAATGACAATGTCGTGG

CTGCTTCTAGCAAATTGGCAAGGTTCTCCACTGTTTCTGCCCCAACCCAAAGATTGCTCATCTCCATGCTTTCAGAT

ACAAGTTTTGTGCAAAAATTTATTGAGGTTAACAGGTTGAGGCTGCGGAAAATGTATAATACATTTGTTGCGGGGCT

GAAGCAGTTGGGGATTGAGTGCACTAGGAGCAGTGGTGGTTTTTGCTGCTGGGCTGACATGAGCAGGTTGATTGGCT

CTTACAGTGAAAAGGGAGAGCTTGAGCTCTGGGATAGATTGTTGAATGTTGCTAAGATCAATGTTACCCCGGGTTCC

TCTTGTCACTGTATTGAACCTGGATGGTTTCGTTTTTGCTTTGCTACATCCACTGAAAAGGATGTTTCTGTAGTAAT

GGAACGGATTCGGAGAACTGTTGATGCCACAAATGGACATGGTTGAtgtgggtggggtcaattagttatgcaaattt

agttggtttattgattctt 

>GmACS12a  (originally GmACS1s) ORF plus 50 nt 

ATGAAACTCATCGTCCCCCTCCAGGGCGTGGTGCAGGGCCGCGGAGGGCTTCTCCTCGGGACCCTCGTCCCCTGCAC

GCTCTTCTACTTCCTCCAGCTCTACCTCAAACGACGCCGTTCCAACTTCTCCCCTCCCTCCCCCTCTTCTTCCGAAT

CCACCCTCCCCCGCACCTCCTCCCGCTCCAATTTGTCGACGCGTGGCTCCATTTCCCGCGTCCGCGTCTCCAAGCTC

GCCACGTCGATTTCCAAACCCGACGAGTCACTCTATTACGTAGGGTTGGAGAGGGTCTCGCGAGATCCCTACGATGC

ATTGGAGAATCCCAATGGGATTATTCAGTTGGGCTTGTCGGATAACAAGCTGTGCTTGGATTTGATAGGGGAATGGG



TGGCGCGGAACTTGGAAGGTTCCATCAGTGGTGGTGTTGGTTTGGGAATCAATGGGATTGTGCCGTATCAGTCGTTT

GATGGGGTGATGGAATTGAAAATGGCTTTGTCAGATTTTATGCATCAGGTGATGGGTGGATCCGTGAAATTTGACCC

ATCTAACATGGTACTAACAGCTGGGGCAACTCCTGCTATTGAGATATTGTCCTTCTGTTTGGCAGACCATGGAAATG

CATTCCTTGTCCCTACACCATATTATCCAGGCTTTGACAGAGATGTAAGGTGGCGTCCTGGGGTAGACCTAATACCT

GTTCACTGTCGCAGTACTGACAATTTCGATTTAAATATCACTGCTCTTGAACAAGCATTTAGTCAAGCAAGAAAACG

AGGAGTCAAAGTTCGTGGAATTCTAATTTCCAACCCTTCAAATCCTGTTGGCAATATGATGACACAAGACATGCTTT

ACAGTCTTCTAGACTTTGCTGAAGAGAAAAATATTCATATCATTGCTGATGAAGTATTTGCAGGCTCCACATATGGA

AGTGAGAAGTTTGTGAGCGTAGCTGAAATTCTTGATTCAGATTATATAGACAAGAGCCGGGTTCATATAATATATGG

TCTATCAAAAGACCTCTCGCTTGCTGGCTTTAGAGTGGGGGTTATATGTTCATTCAATGAGAGTGTTTTGGCAGCTG

CCAAGAAGTTGAGTAGATTTTCCTCTATATCTGCTCCAACCCAGAGGTTAGTTACTTCAATGCTTTCAGATAAAAGA

TTTATTCAGGAGTACTTTGAAACCAACCGGAAAAGAATACGACAAATGCATGATGAATTTGTGGGTTGTTTAAGTAA

ACTAGGAATCAAGTGTGCCAAGAGCAGTGCTGGTATGTACTGTTGGGTTGATATGAGTGGATTAATCCGACCTTATA

GTGAGAAAGGAGAAATTGAATTATGGGAGAAGTTTTTGAGTGTTGCCAAGATCAATATAACTCCTGGGTCAGCCTGT

CATTGCATAGAACCAGGATGGTTTCGGATTTGTTTTACCACTATAACATTAGAGGAGATCCCTATGGTTATTGATCG

AATTAGGAGAGTTGTTGAAAGTTGTAATTTTTCTAGTTGAagttccattgtttcattgacatttacagatgcctgat

gttgcagtcagaa 

>GmACS12b  (originally GmACS1t) ORF plus 50 nt 

ATGAAACTCATCGTCCCCCTCCAGGGCGTGGTTCAGGGACGCGGAGGCCTTCTCCTCGGGACTCTCGTCCCCTGCGC

GCTCTTCTACTTCCTCCAGCTCTACCTCAAACGACGCCGTTCCAACTTCTCCCCTCCCTCCCCCTCCGAACCCACCC

TCCCACGCACCTCCTCCCGCTCCAGTTTGTCGACACGTGGCTCCATTTCCCGTGTCCGGGTCTCCAAGCTCGCCACG

CAGATTTCCAGACCCGACGAGTCGCTCTATTACGTCGGGTTGGAGAGGGTTTCGCGAGATCCCTACGACGCGTTGGA

GAATCCCAATGGGATTATTCAGTTGGGCTTGTCGGATAACAAGCTGTGCTTGGATTTGATAGGGGAATGGGTGGCAC

GGAACTTGGAAGGGTCCATCAGTGGCGGTGTTGGTCTGGGAATCAATGGGATTGTGCCGTATCAGACGTTTGATGGG

GTCATGGAATTGAAAATGGCTTTGTCAGATTTTATGCATCAGGTGATTGGGGGATCAGTGAAATTTGACCCATCTAA

CATGGTACTAACAGCTGGGGCAACTCCTGCAATTGAGATATTGTCCTTCTGTTTGGCAGACCATGGAAATGCATTCC

TTGTCCCTACACCATATTATCCTGGCTTTGACAGAGATGTAAGATGGCGTCCTGGGGTAGACCTAATACCTGTTCAT

TGTCGCAGTACTGACAATTTCGATTTAAATATCACTGCTCTTGAACAAGCATTTAGTCAAGCAAGAAAACGAGGAGT

CAAAGTTCGTGGAATTCTAATTTCCAACCCTTCAAATCCTGTTGGCAATATGATGACACAAGACATGCTTTACAGTC

TTTTAGACTTTGCTGAAGAGAAAAATATTCATATCATTGCTGATGAAGTATTTGCAGGCTCCACGTATGGAAGTGAG

AAGTTTGTGAGCATAGCTGAAATTCTTAATTCAGATTATATAGACAAGAGCCGGGTCCATATAATATATGGTCTGTC

AAAAGACCTTTCGCTTGCTGGCTTTAGAGTCGGGGTTATATGTTCATTCAATGAGAGTGTTTTGGCTGCTGCCAAGA

AGTTGAGTAGATTTTCCTCTATATCCGCTCCGACCCAGAGGTTAGTTACTTCAATGCTTTCAGATAAAAGATTTATT

CGGGAGTACTTTGAAACCAACCAGAAAAGAATACGACAAGTGCACGATGAATTTGTGGGTTGTTTAAGTAAACTAGG

AATCAAGTGTGCCAAGAGCAGTGCTGGTATGTACTGTTGGGCTGATATGAGTGGATTAATCCGACCTTATAGTGAGA

AAGGAGAAATTGAATTATGGGAGAAGTTTTTGAGTGTTGCTAAGATCAATATAACTCCTGGGTCAGCCTGCCATTGC

ATAGAACCAGGATGGTTTAGGATTTGTTTTACCACTATAACATTAGAGGAGATCCCTTTGGTAATTGAACGAGTTAG

GAAAGTTGTTGAAAGTTGTGATTCTTCTAGTTGAagttctattgtttcattgacatttacagttaaggcctgatgtt

gcagcca 

 



 

Table S2 (supplement).  Soybean ACC synthases (GmACS) and elongation factor 1b 

(GmEF1b) primers used for semi-quantitative real-time PCR.   

 

Gene Name Primer Name Primer Sequence 

GmACS6b GmACS1a_f1  CTTCAAAACAAGGAGATCATGGTGC 

 GmACS1a_r1  TCATCATATATCAGTTACTTCTTCTAGAGGGTT 

GmACS7a GmACS1b_f1  GAACGAATGAAGAAAGAGTAATAATGGCACTA 

 GmACS1b_r1  TATAACAACAACAGCATTAATAGAACTTATCAC 

GmACS7b GmACS1c_f1  GAACGAATGAAGAAAGACTAATGGTGCTGTC 

 GmACS1c_r1  GTACTATTATAAAAACAACAACATTCATAGAAC 

GmACS6a GmACS1d_f1  CTTCAAAACAAGGAGGTCATGGTTC 

 GmACS1d_r1  CATCGTATATCAGTTACTTCTTCTGAGATGGT 

GmACS6c GmACS1e_f1  AATCAGAACACCGAAGCCAAGAAAT 

 GmACS1e_r1  CAAGCAGTATGTGTTAGAGGACTCA 

GmACS9c GmACS1g_f1  GCGGCTGATGCTGGTGCTCTGT 

 GmACS1g_r1  AAATCAAAATGAATTTGTGCATGAGTGACACA 

GmACS9d GmACS1h_f1  GCGGCTGAGTCTCAGAGGAATAGT 

 GmACS1h_r1  TTGAATTTTATGAATTTGTGCATGAGCGACG 

GmACS2a GmACS1i_f2 TTAGGCTCAGTTTTTCTTCAAGGATGTTTGAG 

 GmACS1i_r2 CGTGCAGAACCCTGATTCAATTAATCAAG 

GmACS2c GmACS1j_f2 GCTTCTCCAACTCTAGAAGATTTGATGAGAATG 

 GmACS1j_r2 AATGAAGGTATGCTTGCTGGTCCAAC 

GmACS2b GmACS1k_f2 CTTAGGCTCAGTTTCTCTTCAAGGATATTTGAT 

 GmACS1k_r2 CGCTCGAGTAGAACCCAGATCCAATC 

GmACS2d GmACS1l_f2 TTATGTCACCTCACATGATGTCACCCCA 

 GmACS1l_r2 TAATGAAGGTATGCTTGCTGGTCCAAT 

GmACS9a GmACS1m_f1  GAAGCAGAGTCAAATGACAACGGGT 

 GmACS1m_r1  AATGAATAAAGTTAATTCTGCATGCGTTCACA 

GmACS9b GmACS1n_f1  GAAGAGTCCAGCGACAACGGGT 

 GmACS1n_r1  AGTTAATTATGCATGCGTTCAGACTT 

GmACS7c GmACS1p_f1  GAACGAATAAGGACAGAAAGCGTTT 

 GmACS1p_r1  TGTAAATTTTTTATATTTGTCTTCCACAGATTA 

GmACS7d GmACS1q_f1  GAACGAATAAGGACACAAAACGTCTTTTTTTGA 

 GmACS1q_r1  ATCTCTTTGATTTTCACGAATTAAAAAATAATA 

GmACS9e GmACS1r_f1  GACTCAACCATCTCTACTAGTGTCTTAAGAGGA 

 GmACS1r_r1  CTCTTATTATTAAGTTGGACAGAAAACAGGCCA 

GmACS9f GmACS1u_f1  GACTCAATTACCATCTCTACTAGTGTCGTAAGA 

 GmACS1u_r1  CTATTATTAAATTGGAGAGAAAACAGACTCATC 

GmEF1b GmEF1b-f GAAGACAAAAAGGCAGCAGAGGAA 

 GmEF1b-r TCCACAGATACAAGGTCATCGACA 

 


