Supplementary Information

TTTTTTGAGGAACG GGGCCAATTACCC CATCTCTAGAACGTGACGTCGGUACTGACAC
CGTCA-motif
CATTGTCATTAGATCACTTGCTTGTTAGCAGTAGCAGCAAGCCAGCAACAACACGATTT
ol 1 motif GCHN4 moatif
GTAGGACACACAGAATG GEATAAATCCAAAAAGGCAAAAATTCATTAATG CCAGCTAA
TATC-hox
ATAATTTTACGCGGTAACAGGTCTATATTAATATTGTGGGGTTCAAATCTCAATAATATGA
TTTTAAAAT AATAATAT TAT CTTAT TTTAATGTTAT TCATTAT TATTCAATAAAAATCAGATT
TTAGTCTGACTCT T TAAT COTTTAAT AAAAAAAATATTTTTTTTAT TTATAAT TTAGTC AT
Slm-1 maotif
AAAATTCACTGACAAATTTTGTTACAAAACAT CCCTACAAGATTTTATAACTCC AAAAT
GTTAAACTATTATACCCAGCAATAGCTTGCGAATAGACGTAGTAAACAAATAGAAAACG
GUTTCCGTAGTTTTTTITTTITICAAAGAAT TAACAGTTGATCCTTCACGGAATCTTCTC
LES
TTTAGACTTTAAT TCTTCAGTGATCAAGGAAGGAAACAGUATACACAGAGGCACACTA
CATTTTGGOTTTTGGAAAATAT CTATAAATAAGATGCAATACGAG GAAGUTGCTGCAGAT
CTCAAC T TATTAC ACATATAACTTTGTTCTTTAAAT TCTTCAACAT CTGUAAGG CCATAT
AGCGCAAGCAATTAC GO TGO TTCAATAGACATTCTCTAGAT CTOCTCTACATAT AAATAC

TTGGT&TC&TCTCTTGC!—EﬁﬂTTTCﬂﬁGGTﬁﬂCCGTC&GC&G&TE&&&TGTGTTCF&F&
CGTCA-motif

Figure S1. The promoter sequence of HbACSI and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence.
CGTCA-motif, MeJA responsiveness; Skn-1_motif, endosperm expression; GCN4 motif,
endosperm expression; TATC-box, gibberellin-responsive element; MBS, MYB binding site
involved in drought inducibility.



AAAAAATTAATAAAAAALA ATAGTGGAACATGACGTCCTCTACATAGGTGCATTGTATTTGTGTG
CETCA-motif
TTGGGAT TTCTTTTTAAAT AL A A AT AL GAAGTTAAATATTTCATATTTTAGCTTAGCAGU CGATGAL
AAGTATTGAGTTTGT CAC AT TTAGATAT CTAAATAGAAATTCACTGAAT TTATATCAAAACTGTAGT
ATTTT G AT GTAT A A TATAG AL A AT TAAT GTATTCGAT TTGTAAAATTTCTGAALATGTTCATAAL
GTTGTTAT CAAC AAGTTTAGATGGTAAATTGCTGTACCCAC AAGGAAGTACACCCAATTCAACTG
LEBS
AAGGGTGAT G AAG AAGTTTTAATAAAAT TACCTAG AAGC TAAGTTAAGAGGAAAATACTCALARL
CTTTACAAGGAAC A A TACCTTTGTTCG T GAAAT AT TAAT CAGAAT GAAATATTTCACTAAAATG
A ATAG TAT T AAT T TAC T TTATAT GGUAATAGCCAATAAATAAAGAAAALAGGAGT
GrATACCGAATAATTAGTTCATAGGGTACCCTACTCGAC CAAGUTTCCAAT TGAAGCTCATGAGTT
GOTCTATAT TTAAGAC AAAGAGG CACAATGUTG GO TATAAATGOGAACAAATTAAGAALATTGTT
HSE
ITGMCCHGTTTG&C&CC&GTTTﬁﬁTCCﬁCTTﬁGTTGTT&GT&G&T&GTEGTTGCAGC&
LEBS TGA-element
ACTACACAATTGTTAGGTC A AT TAGAT GO GATAAATACAAC AATTCATTTATGTGATGCCACGGT
TATC-box
AACCTACTTCAC AT TAATTTTAT GGG TTTCAAATCTC AAT TATAC AATTTC AAIGATAATAATGITCAT
as-2-box O2-site

CTTAT T T TAA AL AT A AT A A AT A AT TT T T TAA LA AL AT TTATATAATTTCAAALACAATTCGTGTG
CT

EEE
ATTGATTTTAATACCATAAAATCAT CTCAAATTTTAAAATATAAATATTATGTTGGAAACATCCATAL
AAGATTTAAGAGATTATAATC COTTATTC TAAGAAGGATTCATTTTTATGTGAGCGAGATTGTGATT
AGGAGTATCATGGAATTTTCCACTCC AAAAGTTTACCAT TATACAACAGAATAGACTTAATAATCA
GARE-motif
ACGCTGACAAAGAAAGUAAGAACGUCCACCG AATCTCACCAATTTTCAAAGAATAGCAGTTGAT
LIRS
T TCACGGAACTTTOCTTAAT TCCTCAGTCATCGACGAAGGAAAGAGCATAGAGGCATAGACAC
akn-1 metif
ACACCTCACACCTCATCTTGGG AT CTATAAATATTTATGUAATGTGAGAAGCTCCTGGCAGCTCTE
AA T TAC T TAT AT ATAC TAAT TTAAT TATTCACCAACACCTGCGAGGTCATTAGCGCAAGCAA
skn-1 motif

CTACG CCTGOTTCAAG AAACAGCCTC AAAATCTCTCTAC ATATAAGTACTTGATATCATCTCTTTG

mkn-1 motif
TGCATTTCTTGGAAAATTATTTAATTCCAAGUTCAL GTTC&G&HCHGHHH&TGTGTTCH&

Figure S2. The promoter sequence of HbACS2 and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence.
CGTCA-motif, MeJA responsiveness; TGA-element, auxin-responsive element; TATC-box,
gibberellin-responsive element; as-2-box, shoot-specific expression and light responsiveness;
Ogz-site, zein metabolism regulation; GARE-motif, gibberellin-responsive element; MBS,
MYB binding site involved in drought inducibility; Skn-1_motif, endosperm expression.
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AAGACAGTTTTATACT TTAAATAT GAAT TTAT TTTATCTG AT TAAAT TAATTTTCTTCTTTATTTCTATTT
ATTCTGAAAATGGCAC TG TTAAT TTGCTTAAT TGO TG AATTTCTTAAT TTTAATATAAATAATCTATA
CGTCA-motif
TTTTGTTAAAATAAAAAAAATAAGATGTTAGATAT TTATATAAT CAAAACTAAT GAGTATTATGATTCA
ATATGTACGTAATACAAAAATATTAAAAATTTAAAAAAGALTATTAAAATGGAAAATCTGTCTGAAS
AAATTAATTTTACTATGOGAAACATAGATGAT GTAAAGT TGEC&C&IACTC&C CAACCCATAAAAGTT
FEE GCM4_motif
GLATTAATTATATATATATATAT GTAGAAATAGTCTTTCAAAAGTCAAACAAAATCTACTCAAATTATTT
TATTT T TTATA A AT AATC AT TTTCAAAT TAAAT TTAGACCAGTAGAT CTCCTCAGCACACCTAAATTTA
AGACTTAAAATATTAAGTAAAAAL ATTTAAATTATTTTTAAAT TAAAATTAGACTTAAAATGGAATTG
HEE
AATAATAATATAGT T TATAATTCTTTTATGACTGTATTTTTTTT TAATAATTGTTGACTCTTTTAGTCTTT
Skn-1 motif
TTTAACGTOTAAAGTTGGACACTTCAT TTACTAAAGUTCAAGTTATAATCAAAACACATGGGACTAA
ERE
TTTCAA A AT ATATCACAATC AL ACACTAATTGTTATTGTTAGTTCAGUTAATC CCATGTTTTTTCAAL
TCA-element
ATTGTTATGAG CAAT TAAAAT TAT CTAAAGTGAGCACAGTTTTTCTCAAAT TAATTAGTGGAAAATTA
TTATTAAAT TAAATAT TTACTATAGATAGTATACTC AT TAT TTTAAT TATGTATCAAGGGAAATTAATATT
ATGACGGTCTAAT TAATATATAACTAT TAAT TAATA GACATAT CTAATATAAATTCACTTTATT GAAGAT
skn-1 metif
AAATTTAATAATAT TAAGTAG T TAT AT TAATAT TTATATAAAATTAATTTAAATATATATAAT GAATATAAA
TATTTTATGAGAAAT TTTTGTT TOAATCGUATTTATCG TG AAT TTAATACATAAATACGTGATAGCAGT
HEE ABRE
TTATTATTAT TATTAT TAT TATATAACTAAATGGCTC TGO CTOTTGAAGG GLACAT CACCGTAGTTTAC
AATTTAGTAAGGTTGAAAATTTCAAAATAAACAAGTCTTGTGTTCACACTTTATTAAAAT GAAGCTG
GCCTTTTTCTTOCAC AG GAT TAAAAACAAAGGAAGTAATTTAGAT TTATCAACGAGGATTACCCAAT
TGO AT AT G TAATTAT TATATATAGAATTCTC T TT TAA AL AL ATATTTCAT TAATTTAGCAAAT CCTTCGT
HSE
AGAAATAAATAAT TTTATTCTAT GG TAGTCAAAT CAAATGUCCAACACAAACTTTGTAGTTCTTGLAG
ATCCTTGTCCCATTAATACTTTAACTCCAT CCTCCCTTCCTTATAAATAGACGTCTCGCCTCTCCTCTG
T AT AAACCTAG O TAGC TT CAGAAT TOTCOGGCATTOCTGACTTGAGAATTCCAGTTTATTT
GTP,TTCGGCP,TTGTCTGT&GTCTTTG&GTAGCTTTGCQC&G&Q&TCA&@GTT&GTGGCCQ

Figure S3. The promoter sequence of HbACS3 and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence.
CGTCA-motif, MeJA responsiveness; ERE, ethylene-responsive element; TCA-element,
salicylic acid-responsive element; ABRE, abscisic acid-responsive element; GCN4 motif,
endosperm expression; HSE, heat stress responsiveness; Skn-1_motif, endosperm expression
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ATATAGATA AT AT A A TAAT GTATTCTTAC T T TTGAT TTCTGTTTTAT TTTAATATTTTTTTTAATTT

ATAAGTCA AN AL A CAT TAATTTAC CTAC GATTTTCTAT TTTTAAGTAGG TTTAAT CCACTTATGA

GTTAA AT TAA AL A AT T T TAAT TAT TAAGTAT TTOTAT TTTGAATAAATTAGATTTAGAACTGTGCG

TAT TA AT AT AT AT AT AT A AT T T T TCAAC TG T AT AT AAAGTTCAAATTAAGTTGALAATTAGTT

LBE

TATCATCT T A AT GG AATAT AT ACC A A AT T TAT AL ATCTTTTCC T TGALA A AT TATTTTAACACTACA

T GAAG AT TTCC AT ATAT TG CAAGC AAT UG AGAGGAGAAT TAAGTTGGTTAATCATGTGAAAGA

AGAAGEAAAATATAAACGATTTTGOTAAGGTAAC AACGTGOTATAATAAATCACATGGAGTTTTGT

TTTGTTCAGAAGL AAAAGGAGAAGATTGTCAAT CTTTAGACATGATACACGTTCAAGTACC ATAT

P-box
G AT TAATTTC G T T TCAAT CAGAAATTTCGAAGUTCTGUCACCTTAATAGGAAATAAAAGACTTTA
HZE
TATACTOG G AA CAAAAACACTTAGCACGTTTTCCAT GO TTAACTCTGCACCGAAAGUTTAGAGT
LTR

AAAAGEGAAAAAGAGGAAGAACTAAAAAACCCACAT CAAACGOGCATATAATATGGUAAATTTA

P-box

GrATGGAGAGGTAGAGTTAGAT TGO TATTCTATGCAGTCGTTTTAG AT GAAT TTTAAT TAGTTAT TA

TGA-element
GO GTAT T T TAAAT CTTAT CAGATCAAGTATTTCCATAAC AAGGAAGGGGGATCTATCAAAATATG
TEGTAGOTAGAGATTAAA GGG TTAACCCAGTAAGTGGAAACCAGAAGAAGAAAAATGCGTGGAC
ARE
T CAGACTAATCCATTTCCACCACTTTGGUACCGGAGGTCACTCTGAAT CTTGCCACATAATGTA
AACTTOCTAGAAAGA G AAA CACAT CTCAAT TTTTTTCALAAC COUATATGGATATAT CTCCTGGTT
Circadian TC-rich repeats

AL TTO TG AAAGTTCTTGAT TOTAC TGAATAGTTTTATTTTOCTAT GG AATAACTTTCCGAGT

AGAAATTAACGATATACCTAACCCAG GACAG CCTATACATAAGCAGTAACATAAATTTCCATAAATA

TAGTCAAAAAT CTAAGAAT CCCACCGGACATTCTCTCTTCTCTTGGGTTTTTTTCCCTCACACG TG
ABERE

CTTCTTGGTGATATCAT TAT CAAC ACGL AAGUCGTTACGATTGACTGACAATAGATTTAAACTTAAT

as-2-box

TTAT GTTAT TTOCAAT TCC T TTCAAT TCTCAAC AT TTGALAACTTTGAAAC ATACTTCTAATAGCTTTG

TTOCTTCAATAC TTAACTCCATCAGG CACTTATATAAATAGCCGTCTCCTCCCTTCTCTGCCTCACT

ToAAACCTAGU TAGC TTC AGAATTATTCACGAGTATTCCCTACTTGAGAAGTCCTCCOTGTATAAL

TTGTE—‘-,TTCTGCP&CTGTTTGCHGTCF&TT;—E&CTHGCTHTHGCTTT&G&C&GT&HC&H@GTGHGTG

skn-1 motf

Figure S4. The promoter sequence of HbACS4 and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence. MBS,
MYB binding site involved in drought inducibility; P-box, gibberellin-responsive element;
HSE, heat stress responsiveness; LTR, low-temperature responsiveness; TGA-element,
auxin-responsive element; ARE, element essential for the anaerobic induction; Circadian,
circadian control; TC-rich repeats, defense and stress responsiveness; ABRE, abscisic acid-
responsive element; as-2-box, shoot-specific expression and light responsiveness; Skn-1_motif,
endosperm expression
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TTTTTTAATATGTAACTTTATTIGTTGTAGAACAGAGATTTTATGACCAACCAATCTC CACCGTCCAT
Slen-1_motif
CCGTAGCATAGC AT TATCTATTGGCATTTTCTATTGAAATAATTGCTATCGGU CCACCAGTTG AT TGAG
B3
AATTTTGTTATATGTTAAC TATACAACTAGAAAGGUAAT CAAGGGAAATGAAAAATACCTACATCAAC
CTAGTTATTGCATAATATAT G AATTAAT CATTTACAT CCTCC CATATGTTTAT TAAAAATGATCTAAATTAT
TACAAAAAATTATTAAAATTTCATGTTAGTAATACGTGTGATGAATAT CAGTTGATATAAGAACTTTTC
ABRE LIBS
ATATTAAATTTTTTGAC T TCAGTATTTTCATGUTTAGAT CHAGAGTGTTATTCAAGCTCAATAAGGATG
HSE

ACTTCAAAATTTGAATCATAACTTTGTAGCTAAAGTTTACCTGGAT TAGTTGATATAAGAATTTTTCATA
TTGAATTTAATGAAATAATGTAAACTCATATATATGCCTTTAAT TAAGAAAGAAATATATTGCCTGAACA
AGATCTCATACACCTAAT TAAG ATATTAATTATACC CCATTATTAAT TTGTTCCCACTTGAGATTTTGAT
GETTTGACTTCAAAAT CAAAAAGGGTTCGTTCGCTTTTTTTTTTTTTTTTAAT TACAAAAGCAAAAAT
ARFE

TCAAAATTAAAGGAAAGAAGAAT CAAATAAGGCGTTTGGAATATATTGTTGTAGGTGCATAGAAATAC
AAAATAATAATAATAATAMAAAAATAGAAGCAAATTAAAGGAGTAATGTTAAAGAGGGAGAATCAAG
AATGTGGCCGACATGG CTTGGATATTGOGTTRAAGAGACAG GAAGCACATAGGACCCTCGTGTGGA

C-repeat/DEE GCH4_motif
ACCATGGOTTGAGTTCAAGTTTAGC CATTGGAGTTCATGTAGGTCAT GTAAGGUCATTTTCTTTAAG A
GCH4 motif skn-1 tnotif TC-rich tepeats
TTTGCTGTCGGAGAG GO TTTTAAACACTACTGTTATACTACTGUAAT CTCTTTCCTTTATAAGTCAATT
ATTTGTTTTCTAC TTAC TAC AT GATTC TG T TATAATTGAAT TAAAT TAAAAATTTCTTAAATCTCTT GAAT
HEE
AACTCCACTCGAGTTTTGGAGTTGGTGGAT TG CACCTTTCAATCAAGAAATGAAGAAATGGTTATGG
TGGTGETATTAAGAGTAATGTGCAAATGTTGCAAACGAALAT CAGUATAGAAATGTGUAATGTCGAA
TOGGAAAG CGCGTATAAGTATGAT TTGTOCTAT AATATAAATAATTATTAAACAAAACAAGCCCTGTCT
CTATGGTCAAAT TTGOCTTTGTOAATCTGTCGUG G TAAGCCGGOCGGGAT CATGCTATAACTTCCCCA
Boz-W 1AW box
TATATATCTAATGTTTGLTATGGACCTCTCCACAACACCAACCCCATTCTTCTTCTTCTTCAATACTCTT
AuxBR R-core
CAATCTACTCATC TATAAAATTCTTTCTGTTTCCCTGTGUATCTCTTTTATTTGTCTGUGTATATATTTTT
GARE-motif
GCCTGTTAQTT&&TCTC&GCTTG&TT&TACCTCATCTﬁTTTGTTCﬁﬁGﬁAﬁﬁTﬁCCﬁﬁﬁGGCT
TCrich repeats

Figure S5. The promoter sequence of HbACSS5 and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence.
Skn-1_motif, endosperm expression; MBS, MYB binding site involved in drought
inducibility; ABRE, abscisic acid-responsive element; HSE, heat stress responsiveness;
ARE, element essential for the anaerobic induction; C-repeat/DRE, cold- and dehydration-
responsiveness; GCN4 motif, endosperm expression; Box-W1, funga elicitor-responsive
element; AuxRR-core, auxin-responsive element; GARE-motif, gibberellin-responsive
element; TC-rich repeats, defense and stress responsiveness.



A AT T AT T TAAGT T T TTAG AT AT AL AT A A AT AT TTTATAT TTTATAT TAT TAATAA AL AL ATATTTTA
A A AT TAAA AT A AT TAAT TAA AT GTTAALAT TATAAATAALAALTAAALATATTAATAATATT
AATTTT TAAG T TAAAT AL AL AL GATAACAT GATCAAAATAAAAAATALAAATCAAATCAGCTATCA
O2-site
GUCGAT G AGAAATAACTCTAAAAATAGAGCTGAGATAAACTGUAGUTGATGGATATTATCAGTTG
LEBS
ToTAT A G TAT CAG T TTAT TT T TT TAA AT TTATCAAAC A CTATAAT TTATCTGTTTAAGTGTTTAL
GARE-rmotif
Ta A TAT CAAC TG TAT T A AT AL AT A A AT TAAACA CTAT TTAATATGAT TTTTAAAT AATAATTAAT
LEBS
Ta AT TAATAT AT TTTAAT GAC ATATACG CAC AAGAAAAACAGGGALAAGATAAGAAGAGCGTGAD
slm-1 motif
AT TTAG G TAAGATAG CCAT TTATAAT TGO TTTTTTTTCTCTACC AAATTTTGAC CAACGAAATTTA
Boz-W1A hox
CGAAAATAAAAGGTTTTTGTCTAT TGO T TTAAGAAAT AAALAGTGTAT GGATTTTAAT TTTATATATA
TC-rich repeats
A AT AT TAAT AA T T TTAAT TTAAATAT TTATAT TTAAAT TTATATAAAAT TAAT TAAATTATAC
A A AT T AL AT AATA AT A AT A A AT TAAAAACAAATCCCTGGACCOTGTTTAT TTAGGTAG GAATA
AALATTAAAAA A A ATGTTCGTAGATTCTGATTGGUG CCAAGTTGTCAAAAATGAAGGUGTAATAL
TTAAATACCAAA AL AT TTAATGAATAAAGGOTAATTTAGTAAAAGCGAACATACCCAGGCTCTCA
HZE
AAAAATOGCAACGACAAGATCCAAGGUCAATCCCTCC CTCAAGCAAGUAACGGUGTACAATATC
TGA-element
ACACTTCAAAAA ATAC AL AL ATAATAAATTTATAAAACATAAATATTOCCAAAATTAAALALALL
HZE

ATCTCAACGU CAAGAGCTTCACGCTAGCTCTTTCCCCTCCTCCGUCACCAT CGUCGAGAGCTTCT
LER

TTAACCCATAAGTAGCCAACTGCATGTCCATGACTCTCATGTTTCAGA S GCC&TAGAG&TTG

LBS Skn-1 motif

Figure S6. The promoter sequence of HbACS6 and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence. O2-site,
zein metabolism regulation; MBS, MYB binding site involved in drought inducibility;
GARE-motif, gibberellin-responsive element; Skn-1_motif, endosperm expression; Box-W1,
funga elicitor-responsive element; TC-rich repeats, defense and stress responsiveness;
HSE, heat stress responsiveness; TGA-element, auxin-responsive element; Skn-1_motif,
endosperm expression.
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AGCTTCTAGGGTGCTTCCCATAGAT TGO TG TTATGCAGTTGGAATCCACTTGGGAAACTTTATATGCTA
WBS
GTTCTAACTTGCCTGAT CATGAC AT TTGCTCT TGO TAAT TGTCTTGOUTAC T TAAACTAACACACTTAAAGCA
Sln-1_motif
CTGACTTAAT TAAAATATATCATTTCAGCTTAAACTGCTTCTGGTCTGGTGATTCTGACACTACTTGCTTAAT
TTAT CAT TAACATAT GATTCACT TAATAA A ATATACTTAGTATAACTGCTTAAACAAGAAATTATCALATACC
LBS
CAATTOT T T TTCT TTAT TATAAG T TAAAGAAAGCAGTAAAATTTTAATTTTCCTITTGTCTTGAACTTGAA
P-box
T T AAT TTAAGATACGCTTCAATGTCACC G AAT TAAA GTAAAACTTGAATAAATGAAACTGALTTTAL
CTCAGTUTGAT GAATTTCALAAG AAALATTCCTATATAGTTGTACTGCAGTCGAGTGUCTAAAAGAAATTAA
TCCTCCATATCTGGGEAAGAGCATTGGTTGATATTTGTCTGTCTGTTACAGACAAAAGTUCGAT GAATAATC
GTTATGGACCACTCATTTCACGCTCTCAAT TTTGUAT TAAAAT GCAATCTAATCCATCTAATA

LuxR E-core circadian
TOTAT TAAAAT TG AAAATCTTGTGCCTTCGG GO AAGATCTCTTCAAT TTTGATGATGAGTTTCTCGC
GARE-tnotif

ACATGGATATTTATCGAGCCCCACGTCG AT AT TTATACTTATAAACAAG CATATATTCTOCTAATTTCTTATT
GATTAAATTTTGCTTTGTTCTTTGGTTCTGTTTCCTCTTGGATGTTGTTTATTCTCTAGGTTTCTTAGTTG
GARE-motif
AAATCOTACC CAALACAACACAATCTCGACAGTATCTTAAGTCTTACAT GTAGCATGCALAATTGTCAACCA
circadian
AACCTAGCACAT TATAGATATG CATCTTTGAACATCAGTACATGCATGCATTTTGTGTTGTGTACCTAAGAG
ATAATCCCTCAAGTGATTAAGCCACT AATC CAGCAATTAGTGACCTTAAACGAGGCTAATCGAGCTCG
CaT-hox
TAGAGCGTGCALAATTTGACTTCAAGTGUGCAGAGTACTTAACTAGGCCTAAGC CATAATAATTAAGGAGA
ACCTCGATTATTAACT GGG ATGCT TAAGGACTAATGATGTTATAAATTCTGTTGCTTOGAGTTAATGCAG
B3 GARE-motif
AAGTGGGGTCAT AAGATCTTCTCAAAGC CTCTATTTTGTCTTAAT TATGTTCCCAAAT CAGAATCTTAATCT
skn-1_totif
ToTGTAAATT|IGGTATCT T TOTCAG AT CAT CAGAGCTTAACTACT TG TAGAT TTCTTGAAATATTTTGCATG
circadian  O2-site HEE
CTTCAGCTCTTC TG TAT TG ATCTGAT TTCATGCATGATTTIGGTTTCAGTAAGGALAAATTACGGCTTAAAT
ARFE
A AAAGGATTTTGTTO AL GAAAAGGATTTCGATCAGTCATAGGTTTCAAGAGACAACACACCCACCATTA
TCrich repeats TCA-elernent Sken-1 rmotif
TTAAT CAAAACAAGAAAAAT TAAATTAAGC AAATTAAGAGAGGTATTATGATAGGATCACATTTGAGGAAC
TOCAAATGAAGTAATAAAAAAACAAATTAACACCCACCCCGGCCCCTATCAACTACCATATTCTTTTCTAG
citcadian
ATCTTATGAAGAT TGAGATAAAGAAAGCCTTCGAGATAATGACAGALACGAACAGTTGGCAAGTGGAGATT
Skn-1_metif LBS
AAAATTTCATCTOTAALAAGGTCAGATTTTTTATAGTGT TTACATTACAGAGAATCATTTTTTTTTTT
HSE
TTTAAATTCCCAATACCAGGCAACTTGCGGGTCCCTTTTTAATGTCAAAGUTCTCAGACTTGGTGUTATATA
TAAGAGGGTTATTGCATGGGTTTCACTCAT CAATTCTCAAACAGCTTATCTTCTTTCTCTATCTCGCTTTCA
TC-rich repeats
TACACAAGAGCTAGAGCAAGCTTTCTTTAATGG CAAAAGUCCTATTATTATTTGTAAGACGAGCTTTTTTT
TTTCTATGATCAAAATTTGCAAGACAATCTTAACTCTAGCTAATCTTATGGCTTAGAGATTGAG
citcadian

Figure S7. The promoter sequence of HbACS7 and major cis-elements. The start code was
boxed. The cis-acting regulatory elements were noted at lower position of sequence. MBS,
MYB binding site involved in drought inducibility; Skn-1 motif, endosperm expression;
P-box, gibberellin-responsive element; AuxRR-core, auxin-responsive element; Circadian,
circadian control; CAT-box, meristem expression; GARE-motif, gibberellin-responsive
element; Oz-site, zein metabolism regulation; HSE, heat stress responsiveness; TCA-element,
salicylic acid-responsive element; TC-rich repeats, defense and stress responsiveness.
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S8

Promoter sequences of HbACSs
Promoter sequences of HhbACS1

TTTGAGGAACGGGGCCAATTACCCCATCTCTAGAACGTGACGTCGGCACTGACACCATTGTCATTAGATC
ACTTGCTTGTTAGCAGTAGCAGCAAGCCAGCAACAACACGATTTGTAGGACACACAGAATGGGATAAAT
CCAAAAAGGCAAAAATTCATTAATGCCAGCTAAATAATTTTACGCGGTAACAGGTCTATATTAATATTGTG
GGGTTCAAATCTCAATAATATGATTTTAAAATAATAATATTATCTTATTTTAATGTTATTCATTATTATTCAATA
AAAATCAGATTTTAGTCTGACTCTTCTAATCCTTTAATAAAAAAAATATTTTTTTTATTTATAATTTAGTCAT
AAAATTGACTGACAAATTTTGTTACAAAACATCCCTACAAGATTTTATAACTCCAAAATGTTAAACTATTAT
ACCCAGCAATAGCTTGCGAATAGACGTAGTAAACAAATAGAAAACGGCTTCCGTAGTTTTTTTTTTTTTCA
AAGAATTAACAGTTGATCCTTCACGGAATCTTCTCTTTAGACTTTAATTCTTCAGTGATCAAGGAAGGAA
ACAGCATACACAGAGGCACACTACATTTTGGCTTTTGGAAAATATCTATAAATAAGATGCAATACGAGGA
AGCTGCTGCAGATCTCAACCTTATTACACATATAACTTTGTTCTTTAAATTCTTCAACATCTGCAAGGCCAT
ATAGCGCAAGCAATTACGCCTGCTTCAATAGACATTCTCTAGATCTCTCTACATATAAATACTTGGTATCAT
CTCTTGCAAATTTCAAGGTAACCGTCAGCAGATAAAAT

Promoter sequences of HbACS2

AAAAAATTAATAAAAAAAAATAGTGGAACATGACGTCCTCTACATAGGTGCATTGTATTTGTGTGTTGGG
ATTTCTTTTTAAATAAAAATAAGAAGTTAAATATTTCATATTTTAGCTTAGCAGCCGATGAAAAGTATTGAG
TTTGTCACATTTAGATATCTAAATAGAAATTGACTGAATTTATATCAAAACTGTAGTATTTTGCATGTATAAC
TATAGAAAATTAATGTATTCGATTTGTAAAATTTCTGAAAATGTTCATAAAGTTGTTATCAACAAGTTTAGA
TGGTAAATTGCTGTACCCACAAGGAAGTACACCCAATTCAACTGAAGGGTGATGAAGAAGTTTTAATAAA
ATTACCTAGAAGCTAAGTTAAGAGGAAAATACTCAAAACTTTACAAGGAACACACTACCTTTGTTCGTGA
AATATTAATCAGAATGAAATATTTCACTAAAATGCCAGCCCATAGTATTCCCAATTCCCTACTTTATATGGCA
ATAGCCAATAAATAAAGAAAAAGGAGTGCATACCGAATAATTAGTTCATAGGGTACCCTACTCGACCAAG
CTTCCAATTGAAGCTCATGAGTTGGTCTATATTTAAGACAAAGAGGCACAATGCTGGCCTATAAATGGGA
ACAAATTAAGAAATTGTTTTGAACCAGTTTGACACCAGTTGTCGTTTAATCCACTTAGTTGTTAGTAGATA
GTAGTTGCAGCAACTACACAATTGTTAGGTCACATTAGATGGGATAAATACAACAATTCATTTATGTGATG
CCACGGTAACCTACTTCACATTAATTTTATGGGTTTCAAATCTCAATTATACAATTTCAAGATAATAATGTC
ATCTTATTTTAATAAATAATAAATAATTTTTTAAAAAAAGTTTATATAATTTCAAAAACAATTCGTGTGCTAT
TGATTTTAATACCATAAAATCATCTCAAATTTTAAAATATAAATATTATGTTGGAAACATCCATACAAGATTT
AAGAGATTATAATCCCTTATTCTAAGAAGGATTCATTTTTATGTGAGCGAGATTGTGATTAGGAGTATCATG
GAATTTTCCACTCCAAAAGTTTACCATTATACAACAGAATAGACTTAATAATCAACGCTGACAAAGAAAG
CAAGAACGCCCACCGAATCTCACCAATTTTCAAAGAATAGCAGTTGATCCTTCACGGAACTTTCTTAATT
CCTCAGTCATCGACGAAGGAAAGAGCATAGAGGCATAGACACACACCTCACACCTCATCTTGGGATCTAT
AAATATTTATGCAATGTGAGAAGCTCCTGGCAGCTCTCAACCTTACTCCTATATATACTAATTTAATTATTCA
CCAACACCTGCGAGGTCATTAGCGCAAGCAACTACGCCTGCTTCAAGAAACAGCCTCAAAATCTCTCTA
CATATAAGTACTTGATATCATCTCTTTGTGCATTTCTTGGAAAATTATTTAATTCCAAGCTCACGTTCAGAA
CAGAAAAT

Promoter sequences of HbACS3

TATACTTTAAATATGAATTTATTTTATCTGATTAAATTAATTTTCTTCTTTATTTCTATTTATTCTGAAAATGGC
ACTGCTTAATTTGCTTAATTGGCTGAATTTCTTAATTTTAATATAAATAATCTATATTTTGTTAAAATAAAAA
AAATAAGATGTTAGATATTTATATAATCAAAACTAATGAGTATTATGATTCAATATGTACGTAATACAAAAAT
ATTAAAAATTTAAAAAAGAATATTAAAATGGAAAATCTGTCTGAAAAAATTAATTTTACTATGCGAAACAT
AGATGATGTAAAGTTGACACAACTCACCAACCCATAAAAGTTGCATTAATTATATATATATATATGTAGAAA
TAGTCTTTCAAAAGTCAAACAAAATCTACTCAAATTATTTTATTTTTTATAAATAATCATTTTCAAATTAAAT
TTAGACCAGTAGATCTCCTCAGCACACCTAAATTTAAGACTTAAAATATTAAGTAAAAAAATTTAAATTAT
TTTTAAATTAAAATTAGACTTAAAATGGAATTGAATAATAATATAGTTTATAATTCTTTTATGACTGTATTTTT
TTTTAATAATTGTTGACTCTTTTAGTCTTTTTTAACGTGTAAAGTTGGACACTTCATTTACTAAAGCTCAAG
TTATAATCAAAACACATGGGACTAATTTCAAAAATATATCACAATCAAACACTAATTGTTATTGTTAGTTCA
GCTAATCCCATGTTTTTTCAACATTGTTATGAGCAATTAAAATTATCTAAAGTGAGCACAGTTTTTCTCAAA
TTAATTAGTGGAAAATTATTATTAAATTAAATATTTACTATAGATAGTATACTCATTATTTTAATTATGTATCAA
GGGAAATTAATATTATGACGGTCTAATTAATATATAACTATTAATTAATAGACATATCTAATATAAATTCACTT
TATTGAAGATAAATTTAATAATATTAAGTAGTTATATTAATATTTATATAAAATTAATTTAAATATATATAATGA
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ATATAAATATTTTATGAGAAATTTTTGTTTGAATCGCATTTATCGTGAATTTAATACATAAATACGTGATAGC
AGTTTATTATTATTATTATTATTATATAACTAAATGGCTCTGCCCTCTTGAAGGGGACATCACCGTAGTTTAC
AATTTAGTAAGGTTGAAAATTTCAAAATAAACAAGTCTTGTGTTCACACTTTATTAAAATGAAGCTGGCCT
TTTTCTTCCACAGGATTAAAAACAAAGGAAGTAATTTAGATTTATCAACGAGGATTACCCAATTGCATATG
TAATTATTATATATAGAATTCTCTTTTAAAAAAATATTTCATTAATTTAGCAAATCCTTCGTAGAAATAAATAA
TTTTATTCTATGGTAGTCAAATCAAATGCCCAACACAAACTTTGTAGTTCTTGCAGATCCTTGTCCCATTAA
TACTTTAACTCCATCCTCCCTTCCTTATAAATAGACGTCTCGCCTCTCCTCTGCCTCACTCCAAACCTAGCT
AGCTTCAGAATTCTCCGGCATTCCTGACTTGAGAATTCCAGTTTATTTGTATTCGGCATTGTCTGTAGTCTT
TGAGTAGCTTTGCACAGAAATCAAA

Promoter sequences of HbACS4

GTATTCTTACTTTTGATTTCTGTTTTATTTTAATATTTTTTTTAATTTATAAGTCAAACCAAACATTAATTTAC
CTACGATTTTCTATTTTTAAGTAGGTTTAATCGACTTATGAGTTAAACTAAAAACATTCTTAATTATTAAGTA
TTTCTATTTTGAATAAATTAGATTTAGAACTGTGCGTATTAATAGTATATATATAACGTGTTTTCAACTGTGA
TATAAAGTTGAAATTAAGTTGAAAATTAGTTTATCATCTTCAAATGGAATATATACCAAATTTATAAATCTTT
TCCTTGAAAATTATTTTAACACTACATGGAAGATTTCCATATATTGCCAAGCAATCGAGAGGAGAATTAAG
TTGGTTAATCATGTGAAAGAAGAAGGAAAATATAAACGATTTTGGTAAGGTAACAACGTGGTATAATAAA
TCACATGGAGTTTTGTTTTGTTCAGAAGCAAAAGGAGAAGATTGTCAATCTTTAGACATGATACACGTTC
AAGTACCATATGCATTAATTTCGTTTCAATCAGAAATTTCGAAGCTCTGCCACCTTAATAGGAAATAAAAG
ACTTTATATACTCGGCAACAAAAACACTTAGCACGTTTTCCATGGTTAACTCTGCACCGAAAGCTTAGAG
CAAAAGGGAAAAAGAGGAAGAACTAAAAAACCCACATCAAACGCGCATATAATATGGCAAATTTAGCAT
GGAGAGGTAGAGTTAGATTGGTATTCTATGCAGTCGTTTTAGATGAATTTTAATTAGTTATTAGGGTATCTC
TTAAATCTTATCAGATCAAGTATTTCCATAACAAGGAAGGGGGATCTATCAAAATATGTGGTAGCTAGAGA
TTAAAGGGTTAACCCAGTAAGTGGAAACCAGAAGAAGAAAAATGCGTGGACCCTGAGACTAATCCATTT
CCACCACTTTGGCACCGGAGGTCACTCTGAATCTTGCCACATAATGTAAACTTCCTAGAAAGAGCAAACA
CATCTCAATTTTTTTCAAACCGCATATGGATATATCTCCTGGTTCGCACTTCCTGGGAAAGTTCTTGATTGT
ACTGAATAGTTTTATTTTCTATGGAATAACTTTCCGAGCAGAAATTAACGATATACCTAACCCAGGACAGC
CTATACATAAGCAGTAACATAAATTTCCATAAATATAGTGAAAAATCTAAGAATCCCACCGGACATTCTCTC
TTCTCTTGGGTTTTTTTCCCTCACACGTGCTTCTTGGTGATATCATTATCAACACGCAAGCCGTTACGATTG
ACTGACAATAGATTTAAACTTAATTTATGTTATTTCCAATTCCTTTCAATTCTCAACATTTGAAACTTTGAA
ACATACTTCTAATAGCTTTGTTCCTTCAATACTTAACTCCATCAGGCACTTATATAAATAGCCGTCTCCTCCC
TTCTCTGCCTCACTTCAAACCTAGCTAGCTTCAGAATTATTCACGAGTATTCCCTACTTGAGAAGTCCTCC
CTGTATAACTTGTATTCTGCACTGTTTGCAGTCATTAACTAGCTATAGCTTTAGACAGTAACAAA
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Promoter sequences of HbACS5

TTTTTTAATATGTAACTTTATTTGTTGTAGAACAGAGATTTTATGACCAACCAATCTCCACCGTCCATCCGT
AGCATAGCATTATCTATTGGCATTTTCTATTGAAATAATTGCTATCGGCCCACCAGTTGATTGAGAATTTTGT
TATATGTTAACTATACAACTAGAAAGGCAATCAAGGGAAATGAAAAATACCTACATCAACCTAGTTATTGC
ATAATATATGAATTAATCATTTACATCCTCCCATATGTTTATTAAAAATGATCTAAATTATTACAAAAAATTAT
TAAAATTTCATGTTAGTAATACGTGTGATGAATATCAGTTGATATAAGAACTTTTCATATTAAATTTTTTGAC
TTCAGTATTTTCATGCTTAGATCGAGAGTGTTATTCAAGCTCAATAAGGATGACTTCAAAATTTGAATCATA
ACTTTGTAGCTAAAGTTTACCTGGATTAGTTGATATAAGAATTTTTCATATTGAATTTAATGAAATAATGTAA
ACTCATATATATGCCTTTAATTAAGAAAGAAATATATTGCCTGAACAAGATCTCATACACCTAATTAAGATAT
TAATTATACCCCATTATTAATTTGTTCCCACTTGAGATTTTGATGGTTTGACTTCAAAATCAAAAAGGGTTC
GTTCGCTTTTTTTTTTTTTTTTAATTACAAAAGCAAAAATTCAAAATTAAAGGAAAGAAGAATCAAATAAG
GCGTTTGGAATATATTGTTGTAGGTGCATAGAAATACAAAATAATAATAATAATAAAAAAATAGAAGCAAA
TTAAAGGAGTAATGTTAAAGAGGGAGAATCAAGAATGTGGCCGACATGGCTTGGATATTGGGTTGAAGA
GACAGGAAGCACATAGGACCCTCGTGTGGAACCATGGCTTGAGTTCAAGTTTAGCCATTGGAGTTCATGT
AGGTCATGTAAGGCCATTTTCTTTAAGATTTGCTGTCGGAGAGGCTTTTAAACACTACTGTTATACTACTG
CAATCTCTTTCCTTTATAAGTCAATTATTTGTTTTCTACTTACTACATGATTCTGTTATAATTGAATTAAATTA
AAAATTTCTTAAATCTCTTGAATAACTCCACTCGAGTTTTGGAGTTGGTGGATTGCACCTTTCAATCAAGA
AATGAAGAAATGGTTATGGTGGTGGTATTAAGAGTAATGTGCAAATGTTGCAAACGAAAATCAGCATAGA
AATGTGCAATGTCGAATGGGAAAGCGCGTATAAGTATGATTTGTCCTATAATATAAATAATTATTAAACAAA
ACAAGCCCTGTCTCTATGGTCAAATTTGCCTTTGTGAATCTGTCGCGGTAAGCCGGCCGGGATCATGCTAT
AACTTCCCCTATATATATCTAATGTTTGCTATGGACCTCTCCACAACACCAACCCCATTCTTCTTCTTCTTCA
ATACTCTTCAATCTACTCATCTATAAAATTCTTTCTGTTTCCCTGTGCATCTCTTTTATTTGTCTGCGTATATA
TTTTTGCCTGTTAATTAATCTCAGCTTGATTATACCTCATCTATTTGTTCAAGAAAATACCAAAA

Promoter sequences of HbACS6

AATTAATTCTAAGTTTTTAGATATAAATAAATATTTTATATTTTATATTATTAATAAAAAAATATTTTAACAAA
GTTAAAATACATTAATTAAAATGTTAAAATTATAAATAAAAAATAAAAATATTAATAATATTAATTTTTAAGT
TAAATAAAAAAGATAACATGATCAAAATAAAAAATAAAATCAAATCAGCTATCAGCCGATGAGAAATAAC
TCTAAAAATAGAGCTGAGATAAACTGCAGCTGATGGATATTATCAGTTGTCTATCAGCTATCAGCTTTATTT
TTTTAAATTTATCAAACACTATAATTTATCTGTTTAAGTGTTTAATAACTATCAACTGTATTCAATAAATAAA
TTAAACACCTATTTAATATGATTTTTAAATAATAATTAATTAATTAATATGATTTTAATGACATATACGCACAA
GAAAAACAGGGAAAGATAAGAAGAGCGTGACATTTAGGTAAGATAGCCATTTATAATTGCCTTTTTTTTCT
CTACCAAATTTTGACCAACGAAATTTAAGAAAATAAAAGGTTTTTGTCTATTGCTTTAAGAAATAAAAAGT
GTATGGATTTTAATTTTATATATAAAAATGAGTGTAATAAGTTTTAATTTAAATATTTATATTTAAATTTATATA
AAATTAATTAAATTATACACAATTGAAATAATAAATAATAAATTAAAAACAAATCCCTGGACCCTGTTTATT
TAGGTAGGAATAAAAATTAAAAAAAATGTTCGTAGATTCTGATTGGCGCCAAGTTGTCAAAAATGAAGGC
GTAATAATTAAATACCAAAAAATTTAATGAATAAAGGGTAATTTAGTAAAAGCGAACATACCCAGGCTCTC
AAAAAATCGCAACGACAAGATCCAAGGCCAATCCCTCCCTCAAGCAAGCAACGGCGTACAATATCACAC
TTCAAAAAATACAAAAATAATAAATTTATAAAACATAAATATTCCCAAAATTAAAAAAAAAATCTCAACGC
CAAGAGCTTCACGCTAGCTCTTTCCCCTCCTCCGCCACCATCGCCGAGAGCTTCTTTAACCCATAAGTAG
CCAACTGCATGTCCATGACTCTCATGTTTCAGAA
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Promoter sequences of HbACS7

AGCTTCTAGGGTGCTTCCCATAGATGTGCTGTTATGCAGTTGGAATCCACTTGGGAAACTTTATATGCTAG
TTCTAACTTGCCTGATCATGACATTTGCTCTTGTAATTGTCTTGGCTACTTAAACTAACACACTTAAAGCAC
TGACTTAATTAAAATATATCATTTCAGCTTAAACTGCTTCTGGTCTGGTGATTCTGACACTACTTGCTTAAT
TTATCATTAACATATGATTCACTTAATAAAATATACTTAGTATAACTGCTTAAACAAGAAATTATCAAATACC
CAATTCTTCTTTCTTTATTATAAGTTAAAGAAAGCAGTAAAATTTTAATTTTCCTTTTGTCTTGAACTTGAG
ATCCTCCAATTTAAGATACGCTTCAATGTCACCGAATTAAAGTAAAACTTGAATAAATGAAACTGAATTTA
ACTCAGTCTGATGAATTTGAAAAGAAAAATTCCTATATAGTTGTACTGCAGTGAGTGCCTAAAAGAAATT
AATCCTCCATATCTGGGGAAGAGCATTGGTTGATATTTGTCTGTCTGTTACAGACAAAAGCCGATGAACA
ATCGTTATGGACCACTCATTTCACGCTCTCAATTTTGCATTAAAATGCAATCTAATCCATCTAATATCTATTA
AAATTGCAAAATCTTGTGCCTTCGGCGGCAAGATCTGTTGAATTTTGATGATGAGTTTCTCGCACATGGAT
ATTTATCGAGCCCCACGTCGATGATTTATACTTATAAACAAGCATATATTCTCCTAATTTCTTATTGATTAAAT
ITTGCTTTGTTCTTTGGTTCTGTTTCCTCTTGGATGTTGTTTATTCTCTAGGTTTCTTAGTTGAAATCCTACC
CAAAACAACACAATCTCGACAGTATCTTAAGTCTTACATGTAGCATGCAAATTGTCAACCAAACCTAGCA
CATTATAGATATGCATCTTTGAACATCAGTACATGCATGCATTTTGTGTTGTGTACCTAAGAGATAATCCCT
CAAGTGATTAAGCCACTAATCCAGCAATTAGTGACCTTAAACGAGGCTAATCGAGCTCGCTAGAGCGTGC
AAATTTGACTTCAAGTGCGCAGAGTACTTAACTAGGCCTAAGCCATAATAATTAAGGAGAACCTCGATTAT
TAACTGGGATGCTTAAGGACTAATGATGTTATAAATTCTGTTGCTTGGAGTTAATGCAGAAGTGGGGTCAT
AAGATCTTCTCAAAGCCTCTATTTTGTCTTAATTATGTTCCCAAATCAGAATCTTAATCTTGTGTAAATTGG
TATCTTTGTCAGATCATCAGAGCTTAACTACTTGTAGATTTCTTGAAATATTTTGCATGCTTCAGCTCTTCT
GTATTGATCTGATTTCATGCATGATTTTGGTTTCAGTAAGGAAAAATTACGGCTTAAATGAAAAAGGATTT
TGTTCAAGAAAAGGATTTGATCAGTCATAGGTTTGAAGAGACAACACACCCACCATTGATTAATCAAAAC
AAGAAAAATTAAATTAAGCAAATTAAGAGAGGTATTATGATAGGATCACATTTGAGGAACTGGAAATGAA
GTAATAAAAAAACAAATTAACACCCACCCCGGCCCCTATCAACTACCATATTCTTTTCTAGATCTTATGAA
GATTGAGATAAAGAAAGCCTTGAGATAATGACAGAAACGAACAGTTGGCAAGTGGAGATTAAAATTTCA
TCTGTAAAAAGGTGAGATTTTTTATAGTGTTTACATTACAGAGAATCATTTTTTTTTTTTTTAAATTCCCAAT
ACCAGGCAACTTGCGGGTCCCTTTTTAATGTCAAAGCTCTCAGACTTGGTGCTATATATAAGAGGGTTATT
GCATGGGTTTCACTCATCAATTCTCAAACAGCTTATCTTCTTTCTCTATCTCGCTTTCCATACACAAGAGCT
AGAGCAAGCTTTCTTTAATGGCAAAAGCCCTATTATTATTTGTAAGACGAGCTTTTTTTTTTCTATGATCAA
AATTTGCAAGACAATCTTAACTCTAGCTAATCTTATA
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Table S1. The nucleotide/amino acid identities of HbACS genes. The identity among
nucleotide sequences and amino acid sequences of HhACSs are given at upper right and
bottom left of the diagonal, respectively.

Nucleotide Identity (%)

HbACS1 HbACS2 HbACS3 HbACS4 HbBACS5 HbACS6 HbACS7 HbACSS HbACSY

Amino acid identity (%)

HDACSI - 90.73 66.53 67.42 55.33 56.59 56.25 39.95 38.50
HbACS?2 90.64 - 68.84 67.55 54.22 56.01 55.60 39.20 38.38
HDACS3 69.12 69.94 - 89.51 53.55 54.25 54.63 38.97 37.94
HbACS4 68.30 67.83 89.69 - 54.40 53.84 54.83 37.82 38.00
HDACSS 51.14 50.62 50.51 71.57 - 56.29 56.15 41.46 40.00
HbACS6 54.56 54.66 51.12 51.74 55.18 - 93.12 43.14 42.86
HbACS7 53.73 53.83 50.72 51.53 54.55 93.86 - 43.99 42.62
HbACSS 33.91 34.02 31.51 31.51 32.69 37.06 37.24 - 65.10
HbACSY 33.22 32.83 31.22 31.05 32.53 36.93 37.05 59.82 —

The nucleotide and amino acid of HbACS'1

ATGGTGTTCAAGTTGAACAATCAGTTGTTGTCAAAGATAGCAACTGGTAATGGACACGGTGAAGACTCA
CCGTATTTTGATGGATGGAAAGCATACGATGAAGATCCATATCATCCCACCAAGAATCCGAAAGGAGTTAT
CCAGATGGGTCTTGCAGAGAATCAGCTTTGCTTCGATTTGATTCAAGAATGGCTCAAGAACAACCCAAA
AGCTTCCATTTGCACTCCTGAAGGAGCGGAGGAGTTCAGGGATATAGCTATCTTTCAAGATTACCATGGCT
TGCCAGAATTCAGAAATGCTGTTGCAAAGTTCATGGCCAAAGGCAGAGGGAATAGAGTAACATTTGACC
CTGACCGCATTGTTATGAGCGGAGGAGCCACCGGAGCTCACGAAATGGTCGCCTTCTGCTTGGCTGATCC
CGGCGAAGCATTTTTGGTGCCTACTCCTTATTATCCAGGATTTGATCGAGACTTGAGATGGAGAACAGGA
GTTCAACTTATCCCAGTTGAATGTGAAAGCTCTAACCAGTTCAAGGTTACAAGAAAAGCCTTGGAAGAC
GCTTATGATACAGCACAATTAGACAACATCAGAGTAAAGGGCTTGCTCATAACCAATCCATCAAATCCTCT
AGGTACAATCTTAGACAGGGAAACACTAAAAAGTATTGTCAGCTTCGTTAATGAGAAGAACATCCATTTA
GTCTGCGATGAGATATATGCAGCCACAGTTTTTAGCCAGCCTGATTTTGTTAGCATCTCAGAGATAATAGA
GGAAGAGGTGGAGTGCAATCTTGATCTCATCCACATTGTTTACAGCCTCTCCAAGGACATGGGGTTCCCT
GGATTTAGAGTAGGCATTATTTACTCTTACAATGATGCAGTTGTGAGCTGTGCTCGCAAGATGTCGAGTTT
TGGATTAGTGTCATCGCAGACTCAACACCTGATTGCTTCAATGTTATCAGATGATGAATTTGTGGAAAAGT
TCATCATGCAAAACAAGAAGAGATTAGCTACAAGGTATAGTAGCTTTACTAACGGACTTGCTCAAGTAGG
GATTAAGTGTTTGAAGACAAGCAATGCAGGCCTGTTTGTATGGATGGATTTGCGTAGACTTCTCAAAGAA
CAGACAGTTGAAGGAGAGATAGCACTCTGGAGGGTGATAATCAACAATGTTAAGCTGAATGTTTCGCCA
GGTTCTTCTTTCCGTTGCACTGAACCAGGGTGGTTTAGAGTTTGCTTTGCAAACATGGATGACCAGACCA
TGGAAGTTGCTTTGTCAAGAATCAAGACATTTATTCTTAAGAGTAAGGAAGCCAAGATGTCAGTGAAGA
AATTATGCTGGCAAGGCAGCCTTAAACTCAGCTTTTCCTCTCGAATATACGACGAAATCATCTCTCCCCAC
TCTCCTATACCCCATTCGCCTCTCGTTCGAGCCAGAACTTGA

MVFKLNNQLLSKIATGNGHGEDSPYFDGWKAYDEDPYHPTKNPKGVIQMGLAENQLCFDLIQEWLKNNPK
ASICTPEGAEEFRDIAIFQDYHGLPEFRNAVAKFMAKGRGNRVTFDPDRIVMSGGATGAHEMVAFCLADPGE
AFLVPTPYYPGFDRDLRWRTGVQLIPVECESSNQFKVTRKALEDAYDTAQLDNIRVKGLLITNPSNPLGTILD
RETLKSIVSFVNEKNIHLVCDEIYAATVFSQPDFVSISEIIEEEVECNLDLIHIVYSLSKDMGFPGFRVGITYSYND
AVVSCARKMSSFGLVSSQTQHLIASMLSDDEFVEKFIMQNKKRLATRYSSFTNGLAQVGIKCLKTSNAGLFV
WMDLRRLLKEQTVEGEIALWRVIINNVKLNVSPGSSFRCTEPGWFRVCFANMDDQTMEVALSRIKTFILKSK
EAKMSVKKLCWQGSLKLSFSSRIYDEIISPHSPIPHSPLVRART

The nucleotide and amino acid of HbACS?2

ATGGTGTTCAAGTTGAACAACCAGTTGTTATCAAAGATAGCAACCGGAAAAGGACACGGGGAAGACTCA
CCGTATTTTGATGGATGGAAGGCATATGACAACGATCCATATCATCCCACCAAGAATCCAGATGGAGTTAT
CCAGATGGGTCTTGCAGAGAATCAGCTTTGCTTCGATTTGATTCAAGAATGGCTCAAGAACAACCCAAA
AGCCTCCATTTGCACAACTGAAGGAGCAGAGGAATTCAGGGACATAGCTATCTTTCAAGATTACCATGGC
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TTGGAAGAATTCAGAATTGCTATTGCAAAGTTCATGGCAAAAGGAAGAGGGGATAGAGTAACGTTTGAC
CCTGACCGCATTGTCATGAGCGGAGGAGCCACCGGAGCTCATGAGATGATCGCCTTCTGCTTGGCAGATC
CCGGCGATGCATTTTTGGTGCCAACTCCTTATTATCCTGGATTCGATCGAGACTTGAGATGGAGAACAGG
AGTTCAACTTTTTCCAGTTGACTGTGAAAGCTCTAACTACTTCAAGATTACAAGAGAAGCCTTAGAATAC
GCTTATGAGATGGCACAATTAGACAACATCAGAGTAAAGGGCTTGCTCATAACCAATCCATCAAATCCTTT
AGGTACAATCTTAGATAGGGAAACGCTAAAAAGCATTGTCAACTTCATCAATGAGAAGAACATCCATTTA
GTCTGCGATGAGATCTACGCGGCCACAGTTTTCAGCCAGCCTGAATTTGTTAGCATTTCAGAGATAATAGA
GGAAGAGGTGGAGTGCAATCTTGATCTTATCCACATTGTTTACAGCCTCTCTAAGGATATGGGATTCCCTG
GATTTAGAGTAGGAATTGTTTACTCTTATAATGATGCAGTTGTGAGCTGTGCTCGCAAGATGTCAAGCTTC
GGATTAGTGTCGTCGCAGACTCAACACTTGATTGCTTCAATGTTATCAGATGATGAATTTGTAGACAATTT
CATCATGCAAAGCAAGAAGAGATTAGCTTCAAGGTATAGTAGCTTCACTAAAGGGCTTGCTCAAGTAGGG
ATCAAGTGTTTAAAGACGAGCAACGCGGGCCTTTTTGTATGGATGGATTTGCGTAGGCTTCTCAAAGAGC
AGACCGTTGCAGGGGAGCTTGCACTATGGAGAGTGATAATTAACGATGTCAAGCTCAATGTTTCGCCAGG
TTCTTCTTTCCATTGCACAGAGCAAGGGTGGTTTAGAGTTTGCTTTGCAAACATGGATGACCAGACAGTG
GAAGTTGCTTTATCAAGAATTAAGACATTTATGCTCAAGAACAAGGAAGCCATGATGCCAGTGAAGAAAT
TACGCTGGCAGGGCAGCCTCAAACTCAGCTTCTCCTCTCGAATATATGATGATTTCATCATGTCTCCCCAC
TCTCCTTTTCCTCAATCTCCTCTTGTTCAAGCCAGAAATTGA

MVFKLNNQLLSKIATGKGHGEDSPYFDGWKAYDNDPYHPTKNPDGVIQMGLAENQLCFDLIQEWLKNNPK
ASICTTEGAEEFRDIAIFQDYHGLEEFRIAIAKFMAKGRGDRVTFDPDRIVMSGGATGAHEMIAFCLADPGDA
FLVPTPYYPGFDRDLRWRTGVQLFPVDCESSNYFKITREALEYAYEMAQLDNIRVKGLLITNPSNPLGTILDRE
TLKSIVNFINEKNIHLVCDEIYAATVFSQPEFVSISEIIEEEVECNLDLIHIVY SLSKDMGFPGFRVGIVYSYNDAV
VSCARKMSSFGLVSSQTQHLIASMLSDDEFVDNFIMQSKKRLASRYSSFTKGLAQVGIKCLKTSNAGLFVW
MDLRRLLKEQTVAGELALWRVIINDVKLNVSPGSSFHCTEQGWFRVCFANMDDQTVEVALSRIKTFMLKNK
EAMMPVKKLRWQGSLKLSFSSRIYDDFIMSPHSPFPQSPLVQARN

The nucleotide and amino acid of HbACS3

ATGGTTAGTGGCCAGCTTTTGTCTAGGATCGCAACCAATGAGGGACATGGGGAGAACTCCCCTTACTTCG
ATGGATGGAAGGAATACGATGGGAACCCCTTTCACCCAACTGATAATCCCGATGGAGTCATCCAAATGGG
CCTTGCAGAAAATCAGCTTTCCTTTGATTTGATTACAGATTGGATTAAGCAAAATCCAGAAGCCTCCATTT
GCACTGCTGAAGGAGTTGATAAGTTCAAAGATATTGCCAACTTCCAGGATTATCACGGTTTGCGGGAATT
CAGAGAGGCTATTGCCAAGTTTATGGGGATGGTTCGAGGCGGTAAGGTAACTTTTGATCCGGATCGTGTA
GTGATGGGTGGAGGAGCCACCGGAGCGAACGAGCTGATAATGTTCTGCTTGGCTGATCCTGGGGATGCT
TTCCTCGTTCCCTCACCTTACTATCCAGCATTCGACCGTGACCTGACATGGCGAACTGGTGTCCAGATTAT
TCCAGTTGATTGCTACAGCTCCAACAATTTCCAGGTAACAAAGGATGCACTTGAATCAGCATATGATAAA
GCCCAAGATGCCGGTATTAATGTCAAAGGCTTGATCATAGCCAACCCATCGAATCCACTGGGCACCATTTT
GGACAGGGAGACCTTAAAAGACTTGGTGAGCTTCATCAATGAGAGAAACATTCACTTGGTCGCAGACGA
AATATATGCAGCTACCATCTTCAGCTCCCCTAGCTTCATAAGCGTCGCTGAGATTATCCAGGAGATGGATT
GCAACCGTGATCTTATCCACATTGTTTATAGCTTGTCTAAGGACATGGGACTCCCTGGCTTCAGAGTTGGC
ATCGTTTATTCCTATAACGATGCAGTCGTGAACTGCGGTCGCAGGATGTCAAGCTTTGGGTTAGTCTCTTC
TCAGACTCAATATATGCTGGCTTCCATGCTTTCGGATGAGGAGTTTGTGAAGAATTTTCTTGCGGAAAGCT
CAAGAAGGCTAAACAAAAGGCACAATATGTTCACAAAGGGACTGGAACAAGTAGGGATCAGTTGTTTAA
AAGGCAATGCTGGTCTCTATGTTTGGATGGACTTGCGCCATCTCCTTAAAGAACCAACGTTCGAAGGGGA
AATGGCTCTGTGGAGGGTGATTATTTACCAAGTGAAGCTCAATGTTTCGCCGGGCTCTTCTTTTCACTGCA
AGGAGCCTGGTTGGTTTAGGGTGTGTTTTGCCAATATGGACGATGAAACTGTGGAAGCTGCACTTAAAA
GGATACGGGCATTTGTGTGTAAGGGAAAGGAAGATCAGGAAATGCCAACCAAGAGTAGCAAGCGATGG
CAAAAAAATCTCCGACTCAGCTTCTCAGCTAGAAGATTTGAAGAAGGAGTCATGCTGTCACCCCACATG
ATGTCTCCTCACTCCCCAATTCCTCACTCTCCGCTTGTTCGTGCTAAGTAA

MVSGQLLSRIATNEGHGENSPYFDGWKEYDGNPFHPTDNPDGVIQMGLAENQLSFDLITDWIKQNPEASICT
AEGVDKFKDIANFQDYHGLREFREAIAKFMGMVRGGKVTFDPDRVVMGGGATGANELIMFCLADPGDAFL
VPSPYYPAFDRDLTWRTGVQIIPVDCYSSNNFQVTKDALESAYDKAQDAGINVKGLITANPSNPLGTILDRETL
KDLVSFINERNIHLVADEIYAATIFSSPSFISVAEIIQEMDCNRDLIHIVYSLSKDMGLPGFRVGIVYSYNDAVVN
CGRRMSSFGLVSSQTQYMLASMLSDEEFVKNFLAESSRRLNKRHNMFTKGLEQVGISCLKGNAGLYVWMD
LRHLLKEPTFEGEMALWRVIIYQVKLNVSPGSSFHCKEPGWFRVCFANMDDETVEAALKRIRAFVCKGKED
QEMPTKSSKRWQKNLRLSFSARRFEEGVMLSPHMMSPHSPIPHSPLVRAK
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The nucleotide and amino acid of HbACS4

ATGGTGAGTGGTGGCCAACTTTTGTCTAAGATTGCAACTAATGAGGGACATGGAGAGAATTCCCCTTACT
TCGATGGATGGAAGGCCTACGATAGGAACCCTTTTCACCCAACTGATAACCCTGATGGAGTCATCCAAAT
GGGTCTTGCAGAAAATCAGCTTTCCTTTGATCTGATTAGGGATTGGATTAAGCAAAATCCTGAAGCCTCC
ATTTGCACTGTTGATGGAGTTCATAAGTTCAAGGATATTGCCAACTTCCAGGATTATCATGGCTTGCCAGA
GTTTAGAAAGGCTATTGCCAAATTTATGGGGATGGTTAGAGGTGGTAGGGTTACATTTGATCCGGATCGTG
TTGTCATGGGTGGAGGAGCTACCGGAGCCAACGAGTTGATCATGTTCTGCTTGGCTGATCATGGAGATGC
TTTCCTCGTTCCTACACCTTACTATCCAGCATTCGACCGCGACCTGACATGGCGAACTGGTGTCCAGATTA
TTCCGGTTGATTCCTGCAGCTTCAACAAGTTTCAGGTAACAAAGAATGCGTTAGAAGCAGCGTATGATAG
AGCCCAAGGAGCTGGCATCAATGTCAAAGGCTTGATTATAGCCAACCCATCAAATCCACTGGGCACCGTC
TTAGAAAGGGAGACCCTAAAAGACCTGGTGAGCTTCATCAATGAGAGAAACATTCACTTGGTCGTAGAC
GAAATCTATGCAGCTACCATATTCAGCTCCTCAAGCTTCATAAGCGTCGCTGAGATTATCGAAGAGATGGA
TTGCAACCGCAATCTCATCCACATTGTTTACAGCTTGTCTAAGGACATGGGGCTCCCCGGCTTCAGAGTT
GGCATCGTTTATTCATATAACGATGAAGTCGTCAGGTGCGGTCGCAAGATGTCAAGTTTTGGTTTAGTCTC
TTCGCAGACTCAATATTTGCTGGCTCGCATGCTTTCTGATGAGGAGTTTGTGAAAAATTTTCTTGCGGAGA
GCTCGAGAAGGCTAAACAAAAGGCACAGTATGTTCACAAAGGGGCTGGAACAAGTGGGGATCAATTGT
CTAAAAGGCAATGCTGGTCTTTATGTTTGGATGGACCTACACCATCTTCTTAAAGAACCAACATTCGAAG
GGGAAATGACTCTGTGGAGAGTGATTATTGACCAGGTTAGGCTCAATGTTTCGCCGGGCTCTTCTTTCCAT
TGCAAGGAGCCTGGTTGGTTTAGGGTGTGCTTCGCCAATATGGACGATCAAACTGTGGAAGCTGCACTG
AAAAGGATACGAGCATTTGTGTGTAAGGGAAAGGAAGATCATCAGGAAATGCCAACCAAGAATAAACAG
CGATGGCAAAGAAATCTCCGCCTCAGTTTCTCAGCTCGAAGATTCGAAGAGGGAGTCAAGTCACCCCAT
GTGATGTCTCCTCACTCCCCAATTCCTCACTCGCCGTTAGTTCGTGCTAAGTAA

MVSGGQLLSKIATNEGHGENSPYFDGWKAYDRNPFHPTDNPDGVIQMGLAENQLSFDLIRDWIKQNPEASIC
TVDGVHKFKDIANFQDYHGLPEFRKATAKFMGMVRGGRVTFDPDRVVMGGGATGANELIMFCLADHGDAF
LVPTPYYPAFDRDLTWRTGVQIIPVDSCSFNKFQVTKNALEAAYDRAQGAGINVKGLIIANPSNPLGTVLERE
TLKDLVSFINERNIHLVVDEIYAATIFSSSSFISVAEIIEEMDCNRNLIHIVYSLSKDMGLPGFRVGIVYSYNDEV
VRCGRKMSSFGLVSSQTQYLLARMLSDEEFVKNFLAESSRRLNKRHSMFTKGLEQVGINCLKGNAGLYVW
MDLHHLLKEPTFEGEMTLWRVIIDQVRLNVSPGSSFHCKEPGWFRVCFANMDDQTVEAALKRIRAFVCKGK
EDHQEMPTKNKQRWQRNLRLSFSARRFEEGVKSPHVMSPHSPIPHSPLVRAK

The nucleotide and amino acid of HbACS5

ATGAGGCTCTTGTCTAGGAAAGCCACGTGCAATACTCACGGCCAAGATTCTTCTTACTTCCTAGGATGGG
AGGAATACGAGAAAAACCCATACGATGAGATCAAGAATCCAACAGGGATCATTCAGATGGGTCTTGCAG
AGAATCAGCTCTCCTTTGATCTTCTTGAGTCATGGCTAGCCAATAACCCTGATGCTGCTGTGTTCAAGAAA
GATGGGCAATCCATATTTAGAGAGCTTGCACTCTTTCAAGATTATCATGGCCTCCCTGCTTTCAAGAAAGC
ATTGGTGGATTTCATGGCAGAAATAAGAGGAAACAGAGTGACTTTCGATCAAAACAAGATAGTTCTCACC
GCTGGTGCAACTTCTGCAAATGAGACCCTCATGTTTTGCCTTGCTGAACCCGGCGAAGCCTTCCTTCTTC
CAACTCCATACTACCCTGGATTTGATAGAGATCTCAAGTGGAGAACTGGGGTTGAGATTGTACCAATTCA
GTGTGCAAGCTCAAATGGCTTCCAAATCACTGCACCAGCTCTTGAAGAAGCTTATCTAGAAGCACAAAG
ACGCAACCTAAGGGTCAAGGGTGTCTTGGTCACAAACCCATCAAATCCATTAGGCACAACAATGAGCCG
AAGTGAATTGAACCTTCTTGTAAACTTTATTACTGCCAAAGGCATTCATCTTATAAGCGATGAAATTTATTC
GGGTACTGTGTTCAGTTCACCAGGCTTTATAAGTATCATGGAGGTTTTGAAAGATAGGAAATGCGAGAAC
ACTGAAGTTTGGAAAAGAGTTCACATTGTGTACAGCCTTTCGAAGGATCTTGGCCTCCCTGGTTTTCGAG
TTGGTGCAATTTACTCCAACGATGAGATGGTAGTATCCGCAGCAACTAAAATGTCTAGCTTCGGTTTAGTT
TCTTCTCAAACACAATATCTTCTCTCTGCTCTTCTCTCCGATAACAAGTTCACCAAGAACTATATTTCAGA
GAATCAGAGAAGGCTTAAACAGCGACAAAAATTGCTGGTCAAGGGCCTCGAAAAAGCCGGTATCAGCT
GCCTCAAGAGCAATGCTGGCTTGTTTTGCTGGGTTAACATGAAGCATCTATTGAGGTCCAACACATTCGA
AGCAGAAATGGAGCTCTGGAAAAAGATTGTTTATGACGTTAATCTAAATATCTCTCCTGGTTCTTCTTGCC
ATTGCACCGAGCCAGGGTGGTTCCGAGTCTGCTTCGCAAACATGTCAGAAGAAACACTAAAACTGGCTA
TGGACCGATTGAAGTCATTTGTGGACTCCATTAGCAAGACGACCAGCCACCAGATGGTGAAAAATTCAA
GAAAGAAATATCTCACCAAGTGGGTTTTCCGGCTATCGTTTCACGACCGTGGGCCAAAAGAACGGTAG

MRLLSRKATCNTHGQDSSYFLGWEEYEKNPYDEIKNPTGIIQMGLAENQLSFDLLESWLANNPDAAVFKKD
GQSIFRELALFQDYHGLPAFKKALVDFMAEIRGNRVTFDQNKIVLTAGATSANETLMFCLAEPGEAFLLPTPY
YPGFDRDLKWRTGVEIVPIQCASSNGFQITAPALEEAYLEAQRRNLRVKGVLVTNPSNPLGTTMSRSELNLLV
NFITAKGIHLISDETYSGTVFESSPGFISIMEVLKDRKCENTEVWKRVHIVYSLSKDLGLPGFRVGAIYSNDEMV
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VSAATKMSSFGLVSSQTQYLLSALLSDNKFTKNYISENQRRLKQRQKLLVKGLEKAGISCLKSNAGLFCWVN
MKHLLRSNTFEAEMELWKKIVYDVNLNISPGSSCHCTEPGWFRVCFANMSEETLKLAMDRLKSFVDSISKTT
SHQMVKNSRKKYLTKWVFRLSFHDRGPKER

The nucleotide and amino acid of HbACS6

ATGGCCATAGAGATTGAGCAACCTACTGTTGGGCTATCAAAAGTTGCAGTTTCTGAAACTCACGGAGAG
GACTCTCCATACTTTGCAGGCTGGAAAGCATACGATGAAGATCCTTACGATGAATCGGAAAATCCTTCAG
GAGTCATACAGATGGGACTCGCAGAAAATCAAGTTTCATTTGACTTGCTAGAAGAGTACTTGGAAAAGC
ATTCGGAAGCATCTACCTGGGGAAAAGGAGCACCTGGATTCAGAGAGCATGCCTTGTTTCAAGATTATCA
CGGGCTAAAATCTTTCAGACAGGCAATAGCAAGTTTCATGGAACAGATTAGAGGGGGAAGAGCAAAATT
TGACCCCGATAGAGTAGTGCTAACTGCAGGCGCAACTGCAGCTAACGAGTTGCTGACCTTCATTCTTGCT
GACCCTGGGGATGCTTTGCTCGTTCCAACTCCATACTATCCTGGATTTGACAGAGATTTGAGGTGGAGGA
CTGGTGTGAAAATTGTACCAATTCATTGCGACAGCTCAAACAATTTCCAGGTCACTCCTCAAGCCTTGGA
AGCTGCATATAAAGATGCAGAAGTCATGAACATCAAAGTGAGAGGAGTGCTTATAACCAATCCTTCCAAC
CCATTAGGTGCCACAATCCAACGCTCAGTCCTGGAAGAGATTCTTGATTTCGTCACACGGAAAAACATCC
ATCTTGTTTCTGATGAAATCTATTCAGGATCCGCCTTCTCATCATCTGAATTCGTAAGCATTGCAGAAATTC
TCGAAGCTCGCGGATATAAAGATTCAGAAAGAGTTCACATTGTTTACAGTCTTTCAAAAGATCTTGGTCT
TCCAGGTTTTCGAGTTGGAACCATATACTCCTACAATGATAAGGTTGTTACAACTGCAAGAAGGATGTCTA
GCTTCACCTTAATTTCCTCGCAAACACAACATCTCTTAGCTTCCATGTTGTCTGACCAGGAATTCACCAAG
AATTATATTAAGATAAATAGAGAGAGACTGAGGAAGAGGTATGAAATGATCATTGAAGGGTTGAGAAATG
CTGGGATAGAGTGTTTAAAAGGTAATGCGGGGTTGTTTTGCTGGATGAATTTAAGTCCTTTGTTGAAGAC
ACAAACCAGGGAAGGCGAATTGACTCTATGGAAGTCTATTATCCGTGACTTGAAGCTGAATATATCTCCTG
GCTCTTCTTGTCATTGCTCTGAACCAGGCTGGTTTAGAGTGTGTTTTGCCAACATGAGCGAGCAAACGCT
AGAAGTTGCACTGAAGAGGATACATAACTTCATGGATCAAAGGAAAACAGAAACCAATTAA

MAIEIEQPTVGLSKVAVSETHGEDSPYFAGWKAYDEDPYDESENPSGVIQMGLAENQVSFDLLEEYLEKHSE
ASTWGKGAPGFREHALFQDYHGLKSFRQAIASFMEQIRGGRAKFDPDRVVLTAGATAANELLTFILADPGDA
LLVPTPYYPGFDRDLRWRTGVKIVPIHCDSSNNFQVTPQALEAAYKDAEVMNIKVRGVLITNPSNPLGATIQR
SVLEEILDFVTRKNIHLVSDEIYSGSAFSSSEFVSIAEILEARGYKDSERVHIVYSLSKDLGLPGFRVGTIYSYND
KVVTTARRMSSFTLISSQTQHLLASMLSDQEFTKNYIKINRERLRKRYEMIIEGLRNAGIECLKGNAGLFCWM
NLSPLLKTQTREGELTLWKSIRDLKLNISPGSSCHCSEPGWFRVCFANMSEQTLEVALKRIHNFMDQRKTETN

The nucleotide and amino acid of HbACS7

ATGGGCTTAGAGATTGAGCAACCTACCGTTGGGCTATCAAAAGTTGCAGTTTCTGAAACTCATGGAGAGG
ACTCTCCATACTTTGCAGGCTGGAAAGCGTACGATGAAGATCCTTATGATGAATTAGAAAACCCCTCAGG
AGTCATACAGATGGGACTCGCAGAAAATCAAGTTTCATTTGATTTGCTAGAAGAGTACTTGGAAAAGCAT
TCTGAAGCATCTACCTGGGGACAAGGAGCGACTGGCTTCAGAGAGAATGCCTTGTTTCAAGATTACCATG
GACTGAAATCTTTCAGACAGGCAATGGCAAGTTTCATGGAACAAATTAGAGGGGGAAGAGCAAAATTTG
ACCCCGATAGAGTAGTCCTAACTGCAGGCGCAACCGCAGCTAACGAGTTGTTGATCTTCATTCTAGCTGA
TCCCGGGGATGCTTTGCTAGTTCCAATTCCATACTATCCAGGATTTGACAGAGATTTAAGGTGGAGGACTG
GTGTAAAAATTGTACCAATTCATTGCGACAGCTCAAACAATTTCCAGGTCACTCCTCAAGCCTTGGAAGC
TGCTTATAAAGATGCAGAAGCCATGAACATCAAAGTGAGAGGAGTACTTATAACCAATCCTTCAAACCCA
TTAGGTGCCACAATCCAGCGTTCAGTCCTGGAAGACATTCTTGACTTCGCCACACAAAAAAACATCCATC
TCGTGTCTGATGAAATCTACTCAGGATCCACCTTCTCATCATCTGAATTCGTAAGCATTGCAGAAATTCTG
GAAGCTCGTGGATATAAAGATTCAGAAAGAGTTCACATTGTTTACAGTCTTTCAAAAGATCTTGGTCTCC
CAGGTTTTCGCGTTGGAACTATATATTCCTACAATGACAAGGTTGTTACAACTGCAAGAAAGATGTCTAGC
TTCACCTTGATTTCCTCGCAAACACAACATCTTTTGGCTACCATGTTGTCTGACAAGGTATTCACCAAGAA
TTATATTAAGATAAATAGAGAGAGACTGAGGAAAAGGTATGAAATGATCATTCAAGGGTTGAGAAGTGCA
GGGATAGAGTGTTTGAAAGGTAATGCTGGGTTATTTTGCTGGATGAATTTAAGCCCTTTATTGAAGACACC
AACGAAAGAAGGTGAATTGAGTCTTTGGAACTCTATTATTCATGACTTGAAGCTGAATATATCTCCTGGAT
CTTCTTGCCATTGCTCTGAACCAGGTTGGTTTAGGGTGTGTTTTGCCAACATGAGCGAGCAGACACTAGA
AGTTGCACTGAAGAGGATACATAACTTCATGGAACAAAAGAAAACAGAAACCAATTAA

MGLEIEQPTVGLSKVAVSETHGEDSPYFAGWKAYDEDPYDELENPSGVIQMGLAENQVSFDLLEEYLEKHSE
ASTWGQGATGFRENALFQDYHGLKSFRQAMASFMEQIRGGRAKFDPDRVVLTAGATAANELLIFILADPGD

ALLVPIPYYPGFDRDLRWRTGVKIVPIHCDSSNNFQVTPQALEAAYKDAEAMNIKVRGVLITNPSNPLGATIQ
RSVLEDILDFATQKNIHLVSDEIYSGSTFSSSEFVSIAEILEARGYKDSERVHIVYSLSKDLGLPGFRVGTIYSYN



S16

DKVVTTARKMSSFTLISSQTQHLLATMLSDKVFTKNYIKINRERLRKRYEMIIQGLRSAGIECLKGNAGLFCW
MNLSPLLKTPTKEGELSLWNSIIHDLKLNISPGSSCHCSEPGWFRVCFANMSEQTLEVALKRIHNFMEQKKTETN

The nucleotide and amino acid of HbACSS8

ATGACCCTTACCCAAATCCGAACCCAATCTAAAGAACCCGAGCATCCTCCTCGCAAACCCACCGGAGCC
ACCGGAATGAGACTTATAGTGCCACTTCAAGGTGTTGTCCAAGGCAGAGGAGGCCTAATATTAGGTTCTC
TAATCCCTTGCGCTCTCTTCTACTTTTTTCACCTCTACCTTAAACGGCATCGTTCTGCAAATCCGTCTTCGA
ACCCTCCGTCGCCTTCCGCTTCATCTCCAAACCTTGCGGATATCCCCAGGACGGCTTCGCGCTCTAACTTA
TCCAGCCGGGGATCATTTGGCCCGGGTCGGGCATCTATATCGACCCGGGCGATGTCCATTGCGAAGCCTA
ATGATTCTCCCTACTATATTGGGCTGGATAAGGTCTCGGGAAATCCTTATGATAGAACGAGTAATCCCGATG
GGATTATTCAGCTTGGGTTGTCTGAGAACAGACTGTGTTTAGATTTGATTGAGAAATGGATGGCGAAGAA
CCTGAGGGATTCTATAGTGGGAACAGACGGTGATGATCTGAATATTAATGGTATCACGACATACCAGCCGT
TCGATGGATTGATGGAGTTAAAAGTGGCTATGGCAAATTTCATGTCTCGGGTTGTGGGAAAAGTGGTCTC
ATTTGATGCATCACAGATGGTATTAACTGCTGGTGCAACTCCTGCAGTTGAGATTTTATCTTTCTGCTTGGC
AGACCATGGAAATGCATTTCTTGTTCCAACACCATATTACCCTGGATTTGATAGAGATATGAGATGGCGAA
CAGGAGTAGAGCTAGTACCTGTTCACTGCCGCAGCACTGACAATTTCATATTAAGTGTCACTGCCCTTGA
ACAAGCTTACAATCATGCTAGAAAACGAGGTTTAAAAGTTCGTGGACTATTGATTTCTAACCCTTCAAATC
CTGTTGGCAATTTACTGCCGCGAGAAAGACTCTTTGATATACTAAACTTTGCTCAAGAGAAAAACATCCA
CATTATTTCTGATGAAATATTTGCTGGGTCAGTGTATGGAGAGGATGAATTTGTGAGCATGGCACAAATTC
TTGAAGAAGAAGATTTTGACAAGAACAGGGTTCATATAATATATGGTCTCTCAAAGGATCTTTCTCTTCCA
GGATTTAGGGTTGGGGCTATCTATTCCTATAACGAAAATGTCTTGACTGCTGCTAAAAGGTTAACTAGATT
TTCTTCTATTTCTGCTCCAAGCCAGAGGCTACTAGCTTCAATGCTTTCAGATGCAAGTTTCATTGAGGAAT
ATATTGAGACCAATAAAAAAAGGATTGGAAATATATATGGCTTATTTGTTGAAGGTTTCAGGCGATTAGGA
ATCAGGTGTATGGAAAGTAGTGCTGGTTTATACTGTTGGGCTGACATGGGTAAACTAATCCCCTCTTACAG
TGAGAAAGGGGAACTTGACTTGTGGGATAAGCTGTTGAATATTGCCAAGATCAATGTGACTCCTGGATCA
GCCTTCCACTGCATAGAACCAGGATGGTTCCGGTGCTGTTTTACTACTTTAACTGAAGATGATATTCCTGT
AGTCATAGAACGGATTCGTAAAGTTGCAGAAACTTGTAAATCTCCTGGTTGA

MTLTQIRTQSKEPEHPPRKPTGATGMRLIVPLQGVVQGRGGLILGSLIPCALFYFFHLYLKRHRSANPSSNPPS
PSASSPNLADIPRTASRSNLSSRGSFGPGRASISTRAMSIAKPNDSPYYIGLDKVSGNPYDRTSNPDGIIQLGLSE
NRLCLDLIEKWMAKNLRDSIVGTDGDDLNINGITTYQPFDGLMELKVAMANFMSRVVGKVVSFDASQMVL
TAGATPAVEILSFCLADHGNAFLVPTPY YPGFDRDMRWRTGVELVPVHCRSTDNFILSVTALEQAYNHARKR
GLKVRGLLISNPSNPVGNLLPRERLFDILNFAQEKNIHIISDEIFAGSVYGEDEFVSMAQILEEEDFDKNRVHITY
GLSKDLSLPGFRVGAIYSYNENVLTAAKRLTRFSSISAPSQRLLASMLSDASFIEEYIETNKKRIGNIYGLFVEG
FRRLGIRCMESSAGLYCWADMGKLIPSYSEKGELDLWDKLLNIAKINVTPGSAFHCIEPGWFRCCFTTLTEDD
IPVVIERIRKVAETCKSPG

The nucleotide and amino acid of HbACS9

ATGACCCGAACCCGGTTCTTTCGGAGCCGGACCGCCGAACCCGACGAGGACACTATACCAACCACTTAT
CGCAGTGGTGGAGGAGGAACCGCCATGAGAATTATAGTACCGCTACAAGGCGTGGTTCAAGGCAGAGGT
GGCCTTTTCTTAGGCTCAGTGATACCTTGTGCTCTTTTCTACTTCTTTCAGCTTTATTTAAAACGCAACCGT
AATGACCAGGCTGACTCAGATGATTCGAATTCCCAGAATCAGGCGCCACCATCTCGGTCGGGATCAGAG
GGGCAGCTGAACGAACTTTCTGTGTTTACTCGGTCTACTTCTCGGAATCTCGTCTCACCAAGAAGTCCTA
GTGGAAGGGCTTATGTGTCGAGTAGGGCCAATGGGATAGTGAAGAGTGGCGATTCGCCTTACTTCGTTGG
ATTGAGGAAGGTTATCGAGGACCCTTATGACGAGTCGGCTAACCCGAATGGGGTTATTCAACTTGGTCTG
GCCGAGAACAAGTTAACATTGGATTTGGTGGAGGAGTGGCTTGTTGAGAATGCAAAGCCAGCAATACTG
GGTGGTGGAGGGGAGGAGTTGAATATCAGTGGGATTGCTACTTACCAGCCTGTTGATGGATTAATTGAGT
TAAAAGTGGCTGTGGCAGGATTTATGTCTCAAATAATGGAAAATGCAGTTTCCTTCAATCCCTCACAGATA
GTGTTGACAGCAGGTGCAACTCCTGCAATTGAGACGCTTATCTTCTGTTTAGCAGATGCTGGAAATGCAT
TTCTTGTTCCAACACCATATTACCCAGGGTTTGATAGGGATGTAAAATGGCGAACCGGGGTGGAGATAGT
TCCTGTTCCCTGTCGTAGTGCTGACAACTTCAGTTTAAGTATAACAGCACTTGATCGAGCATTCAACCAA
GCAAAGAAACGTGGTCTTAAAGTTCGTGGGGTAATAATTTCAAACCCCTCAAATCCTGTGGGCAATCTGC
TTGACCGGGAAACACTCTATAGCCTTCTGGACTTTGCCAGGGAGAAGAACATCCATATAGTGTGTAATGA
AATATTTGCTGGGTCCACTCATGGAAGTGAAGAGTTTGTTAGCATGGCAGAACTCATTGATTTAGAAGATT
CAGACAGGGACAGAGTGCATATAGTATATGGTCTATCAAATGATCTGTCTCTGCCAGGTTTCAGGGTGGG
CGTTTTGTACTCCTCCAATGAGAATGTTCTGGCTGCTGCTAAGAAGTTGACAAGGTTCTCATCCATTTCAG
CTCCAACCCAGCGTCTACTTATCTCCATGCTTTCAGATACGAAATTTGTTCAAATTTTCATTCGGATTAATA
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GGGAGAGGCTGCAAAATATGTATGTTAAATTTGCATTGGGATTGAAGCAACTGGGCATAAAGTGCACGAA
AGGCAGTGGAGGTTTCTACTGTTGGGCTGATATGAGTGAGTTAATCAGCTCTTACAGTGAGAAGGGGGA
GCTTGAGCTATGGGAAAAATTGTTGAATACAGCTAAGCTCAATTCAACTCCTGGATCTTCCTGTCATTGTA
TTGAACCTGGATGGTTCAGATTCTGTTTTACCACATTAACTGAAAGAGACATTCCTGTTGTTATGGACAGA
ATTCAGAAAATTGCTGAAACCTGTAAATCTTGCAGCTGA

MTRTRFFRSRTAEPDEDTIPTTYRSGGGGTAMRIIVPLQGVVQGRGGLFLGSVIPCALFYFFQLYLKRNRNDQ
ADSDDSNSQNQAPPSRSGSEGQLNELSVFTRSTSRNLVSPRSPSGRAY VSSRANGIVKSGDSPYFVGLRKVIE
DPYDESANPNGVIQLGLAENKLTLDLVEEWLVENAKPAILGGGGEELNISGIATY QPVDGLIELKVAVAGFMS
QIMENAVSFNPSQIVLTAGATPAIETLIFCLADAGNAFLVPTPY YPGFDRDVKWRTGVEIVPVPCRSADNFSLSI
TALDRAFNQAKKRGLKVRGVIISNPSNPVGNLLDRETLY SLLDFAREKNIHIVCNEIFAGSTHGSEEFVSMAEL
IDLEDSDRDRVHIVYGLSNDLSLPGFRVGVLYSSNENVLAAAKKLTRFSSISAPTQRLLISMLSDTKFVQIFIRI
NRERLQNMY VKFALGLKQLGIKCTKGSGGFYCWADMSELISSYSEKGELELWEKLLNTAKLNSTPGSSCHCI
EPGWFRFCFTTLTERDIPVVMDRIQKIAETCKSCS



Table S2. Primers used in this study.
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Description of Primers

Forward (5'-3")

Reverse (5'-3")

Primers used for isolation of HbACS

ACSFI-TCTCTAGAACGTGACGTCGGCAC
ACSF2-CAGAACAGAAAATATGGTGTTCAA
ACSF3-GAAATCAAAATGGTTAGTGGCCAG

ACSF4-ACAAAATGGTGAGTGGTGGCC

ACSF5-TATAGTCTTATTATGGCCATAGA
ACSF6-AATACCAAAAATGAGGCTCTTGTC
ACSF7-CTAATCTTATAATGGGCTTAGAGA
ACSF8-CGCCAAACCAATGACCCTTACCCA

ACSF9-CTCATGTTTCAGAAATGACCCGAAC

ACSRI-TAAACAGGCTCAAGTTCTGGCT
ACSR2-ACTAAACATGCTCAATTTCTGGC
ACSR3-TGTGCATGCCTTTTACTTAGC
ACSR4-CATGCCTTTTACTTAGCACGA
ACSR5-GGAAAACAGAAACCAATTAAAT
ACSR6-GAGATTTAATTGGTTTCTGTT
ACSR7-AAACATATTTAATTGGTTTCT
ACSRS-AAGTTTACAATTCAACCAGGA
ACSR9-TCTTGCAGCTGAAACGTTCAGT

Primers used for qRT-PCR

qACSF1-GGGTGGTTTAGAGTTTGCTTTG
qACSF2-CCCTGGATTTAGAGTAGGCATT
qACSF3-AAGGAGCCTGGTTGGTTTAG
qACSF4-GAGAGCTCGAGAAGGCTAAAC
qACSF5-GGTAGTATCCGCAGCAACTAAA
qACSF6-ACCAATCCTTCCAACCCATTAG
qACSF7-GTTGAGAAGTGCAGGGATAGA
qYLS8F-CCTCGTCGTCATCCGATTC

qgACSRI1-CTGACATCTTGGCTTCCTTACT
qACSR2-TGAGTCTGCGATGACACTAATC
qACSR3-TTCCTGATCTTCCTTTCCCTTAC
qACSR4-GGTGTAGGTCCATCCAAACATA
gACSRS5-TATCGGAGAGAAGAGCAGAGAG
qACSR6-AGAAGGCGGATCCTGAATAGA
gACSR7-CTTCTTTCGTTGGTGTCTTCAAT
qYLS8R-CAGGCACCTCAGTGATGTC

Primers used for amplification of the promoter regions

pACSFI-TTTGAGGAACGGGGCCAATT
pACSF2-TAGTGGAACATGACGTCCTC
pACSF3-ATACTTTAAATATGAATTTA
pACSF4-ATATAGATAAATCATAAGTA
pACSF5-AACTTTATTTGTTGTAGAAC
pACSF6-AATTAATTCTAAGTTTTTAGA
pACSF7-AGCTTCTAGGGTGCTTCCCAT

P ACSR1-ATTGTTCAACTTGAACACCATA
P ACSR2-TTGAACACCATATTTTCTGTTCT
P ACSR3-AAAAGCTGGCCACTAACCAT
P ACSR4-GGCCACCACTCACCATTTTG
P ACSRS5-CTTTCCTAGACAAGAGCCTCAT
P ACSR6-TTCTGAAACATGAGAGTCATG
P ACSR7-AGATTAGCTAGAGTTAAGAT




