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Table S1 The sequences of specific primers used for qRT-PCR assay.

Genes

Forward primer sequence (5’ to 3')

Reverse primer sequence (5’ to 3')

DIACTIN

DISUS1

DISUS2

DISUS4

DISUSS

DISUS6

DISUSS

DISPS1

DISPS?2

DISPS3

DISPS4

DICINV1

DICINV3

DICINVS

DICINVI12

DICINVI3

DICINV14

DIVINVI

DIVINYV2

DICWINV2

DICWINV3

DICWINVI0

TGCTATCCTTCGGTTGGACC

GCCAACATTCGCAACATTCAA

TCCTGAGCAGAATGATGAGCAT

GCTTCCGCCTGATACACCTA

GAAGCACTTGTAGATGGAACGA

TAGCAAGCACTTACCAGGAGAT

GGCAATACAGCAGAGACAGTTA

CTCCTGGGTTCGAGCTGC

GTTTTGGCATCCCGTTCCC

TACAGCTGCCACAACGGG

GCCTTGTCCCGTCCTGAC

ATGTTGCGGCTGAGAGAGAG

GGTGCGCACAGTTCCTCT

GTTGGGACTGTGGCTGCT

GCTGGGAGGAGCTGGTTG

AGCTCGTCGTCGCTGTTC

CGTTTCCTGTGAATGGTCTG

CACGCGGTGTCAAGGGAT

TCCAATACAGACAACAACTACGC

GGACCGATCCACAGCTGC

AAGTGGGTGGCGTTCCTG

TGCAGTGTGGGGCAACAT

CGGACGATTTCCCGTTCAG

ACTTCTCCTCAATACGCTTCAG

ACCGCCAACCACAACAAGA

CGTGAGGAGACAAGATGACAAC

GGTGACGGTTGAGGAATTGAA

CCAGGAGAAGCAATGTTGAACT

CCGTGAGGTGAGAAGATTACAA

CCGCCTCAAGCTGCTTCT

GTCCTTCATAATCTGTGTCCCC

GCCGCCTCAACATGGGAT

TTGGCTAGCTCCCGGAGT

GGCACAAAGTCACGAATGAA

CCAATTGCTGCCTCCCCA

AAGGCACGAAATCGCGGA

GCCACAAAAGCACTGGCC

ATGCGGCTCGAACCCAAA

AATAAGTCCCACGCTTCGTC

TAGGAGAGTGGCGGACCC

ACCCACATAAGGCAACCAAG

CCTTCGAAGCCAAGGCCA

TCGTCGGTTCTTGGCACT

CGGATCCGGACCAGCATC




Table S2 Gene name and corresponding ID for Arabidopsis members used in phylogenetic analysis.

Gene Name Gene ID Gene Name Gene ID
AT5G20830.1 AtSUS1 AT1G72000.1 AtCINVS
AT5G49190.1 AtSUS2 AT1G56560.1 AtCINV6
AT4G02280.1 AtSUS3 AT3G06500.1 AtCINV7
AT3G43190.1 AtSUS4 AT5G22510.1 AtCINVSE
AT5G37180.1 AtSUSS AT3G05820.2 AtCINV9
AT1G73370.1 AtSUS6 AT3G13790.1 AtCWINV1
AT5G20280.1 AtSPS1 AT3G52600.1 AtCWINV2
AT5G11110.1 AtSPS2 AT1G55120.1 AtCWINV3
AT1G04920.1 AtSPS3 AT2G36190.1 AtCWINV4
AT4G10120.1 AtSPS4 AT3G13784.2 AtCWINVS
AT1G35580.1 AtCINV1 AT5G11920.1 AtCWINV6
AT4G09510.1 AtCINV2 AT1G62660.1 AtVINV1
AT4G34860.1 AtCINV3 AT1G12240.1 AtVINV2

AT1G22650.1 AtCINV4




Figure S1 Comparison of the CDS sequences between DISUS2 and DISUS3.

D1sus2 ATGGAGCGAGAAATGGCCGTTTATGATCAGACTCGTCTTCTCTTTGCCTCCATTACTCGTCTTTTCTCGATCCTCGCTTTTCTTCGTCCTCATCTTCTTCGCCTTGTTTTCCGGTTCTCC
D
Consensus

D1sUSs2 GTCTTGCTGCTGGTGGTGGCT;yielseev:Neyyesv.teleiyyreryieryyeeiieer:te;
DISUS3 ...ttt CGT|ICGAGTATGCGAGATCGAGTTCAGGACTH
Consensus

D1sUS2 G’ AGA GGGAATTCTTH TCAT GACGAGCTGGCCAACATTGCTAAAGAGGATGAAGGAATGCAAAAGCTCAGTGACGG 'TTCATGAAAGTCCT?
D1sUS3 G' AG. A, C AA Gi T GAAAGTCCTZ

D1sUS2 “CAAGACCTGGTGTGTGGGAGTATGTTCGTATTAATGTCTATGAGC TTGATCATTTGAG'
D1sUS3 an TG CAQTTCGGCCAAGACCTGGTGTGTGGGAGTATGTTCGTATTAATGTCTATGAGC TTGATCATTTGAG'

D1SUS2 GTCGCAGAATATCTTAAATTCAAAGAAGAACTCGTGGAGGC 'AGTGCAATGAAAACTATGTGCTTGAGCTTGACTTTGAACCATTTAAT!
D1SUS3 GTCGCAGAATATCTTAAATTCAAAGAAGAACTCGTGGAGGGACAGTGCAATGAAAACTATGTGCTTGAGCTTGACTTTGRAACCATTTAAT!
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D1sUSs2 C G, GC CTACA( '‘GATCCCTTCACCTTGGAGACATTTC A
D1sUS3 G GCTGGACGTGTGT|ICAGATATGGTGCATCTTCTTTTGGATATCCTACAGGCTCC 'TCCCTTCACCTTGGAGACATTTCTTGGA

D1sUS2 JAGGATTCCTATGGTGTTCAATGTCGTTATTGTGTCTCCACATGGTTACTITTGGCCAAGCAAATGTTTTGGGTTTGCCTGA! G’ TTGTTTACATACTTGACCAAGTTCG'
D1sUS3 JAGGATTCCTATGGTGTTCAATGTCGTTATTGTGTCTCCACATGGTTACTTTGGCCAAGCAAATGTTTTGGGTTTGCCTGACACT GGAC. TTGTTTACATACTTGACCAAGTTCG'

D1SUS2 GCTCTGGAGAGTGAGATGCTTCTTAGAATACAAAAGCAGGGACTGGATGTTATCCCAAAAATTCTCATAGTTACTCGACTTATTCCTGATGCAAAAGGCACGACATGCAACCAAAGACTA
D1SUS3

D1SUS2 CACACATATATTGCG
D1SUS3 GAAAGAATAAGTGGAACA( ACACACATATATTGCGGGTTCCTTTTAGAACTGAGAATGGCGTTCTTCGCAAATGGATTTCAAGGTTTGATGTGTGGCCATATTTG “TTTTGCA
Consensusgaaagaataagtggaacagagcacacacatatattgcgggttecttttagaactgagaatggegttcettecgcaaatggatttcaaggtttgatgtgtggecatatttggagacttttgea

D1SUS2 G ATTTCGGCTGAGTTACAGGGTGTTCCAGATOTGATCATTGGCAACTACAGTGACGGAAATCTTGTTGCATCTCTGTTATCTTATAAGCTAGGAAT
D1SUS3 G A, SATTTCGGCTGAGTTACAGGGTGTTCCAGATUTGATCATTGGCAACTACAGTGACGGAAATCTTGTTGCATCTCTGTTATCTTATAAGCTAGGAATH

D1sUSs2 [TGCAACATTGCGCATGCGTTGG? AAATATCCTGATTCTGACATATATTGGAGAAAATTTGAAGACAAGTAC C CGACCTTATTGCAATGAA'
D1sUS3 [ TGCAACATTGCGCATGCGTTGGAGAAAACAAAATATCCTGATTCTGACATATATTGGAGAAAATTTGARGACAAGTAC

D1sUS2 ACATACCAAGAGATTTCAGGAAGCAAGAATAATGTGGGACAGTAC G '‘GTTCA'
D1sUS3 ACATACCAAGAGATTTCAGGAAGCAAGAATAATGTGGGAC

D1sUS2 JATTGATGTTTTTGATCCCAAGTTCAATATCGTTTCTCCTGGAGCAGE TATATTTTCCGTACTCTGAAAAGGAAATGAGGCTTACTGCTCTACATGGTTCCATTGAAGAACT(
D1SUS3 JATTGATGTTTTTGATCCCAAGTTCAATATCGTTTCTCCTGGAGCAGA' A CGTACTCTGAAAAGGAAATGAGGCTTACTGCTCTACATGGTTCCATTGAAC

D1SUS2 [CTTTACAATCCTGAGCAGAATGATGAGCATGTTGGCAGGTTGAACAAAGGATCAAAGCCTATCATCTTTTCAATGGCAAGACTTGATCGGGTGAAARAATTTGACTGGGCTTGTTGAGTG!
D1SUS3 [CTTTACAATCCTGAGCAGAATGATGAGCATGTTGGCAGGTTGAACAAAGGATCAAAGCCTATCATCTTTTCAATGGCARGACTTGATCGGGTGAAARAATTTGACTGGGCTTGTTGAGTG!

D1sUs2 [TATGGTAAGAGCAGCAARACT?
D1SsUSs3 [ TATGGTAAGAGCAGCAAACTAAGGGA.

D1sUSs2 JATCAAGCAATATAATTTGCATGGTCAGTTTCGGTGGATATCAGCTCAAATGAACCGTGCACGTAATGGTGAGCTCTATCGCTACATTGCAGATACGA
D1sUS3 JATCAAGCAATATAATTTGCATGGTCAGTTTCGGTGGATATCAGCTCAAATGAACCGTGCACGTAATGGTGAGCTCTATCGCTACATTGCAGATACGAAAGGGGTTTTTGTGCAGCCAGCA)

D1sUSs2 TTTTATGAAGCTTTTGGCCTCACAGTTGTTGAAGCCATGACTTGTGGGOTTCCAACATTTGCCACTTGTCATGGGGGCCCTGCTGAGATCATTGAGCATGGTGTTTCAGGTTTCCATAT
D1sUS3 G’ CTGAGATCATTGA(

D1sUS2 CA e} ACTTH AATCCTAGTTATTGGAACAATATATCTGATGGAGGGCTAAAACGAATTTACGAAAGG
D1sUS3 C ATCA Gi AATCCTAGTTATTGGAACAATATATCTGATGGAGGGCTAAAACGAATTTACGAAAGH

D1SUS3

D1sUs2 [TTGAAGTTCCGGGGTCTGGCCAAATCCATTCCCCTCCCGATGGATGATUAGCATTA

D1SsUSs3 [ TTGAAGTTCCGGGGTCTGGCCAAATCCATTCCCCTCCCGATGGATGATCAGCATTA
Consensusttgaagttccggggtctggccaaatccattccecctecccgatggatgatcageatta
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Figure S2 Comparison of the CDS sequences between DICINV'5 and DICINV6.
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CTTGGAAALLJLlublblbllbﬂolLALLllLbuu1ACTCCAAAACAAAATGAAGCTATCTTGAATCTTATTGAAGCAAAATGGGATGALL1xuxluubeLALbLLlllbﬁ GATATGT

....................................................................................... TRbT CACCTTGGCA
TACCCI‘GCTTTGGAGTACGAAGAGTGGCGAATI‘ATCACCGGCAGTGACCCAAAGAACACTCC'I'I‘GGTCGTATCATMTGGTG(EC?ﬂéGm@&GTG CACCTTGGCA
at t c ac ttt cagttcaccttggca

TGCA’ GAAGGTTAGACTTAGCCC ( GAGAAA( C. G G GGGAAG'
[ TGCATCAAGATGGGAAGGTTAGACTTAGCCCAGAAGGCAGTTGCCATG GAGAAA( GCAGTTGA' GGCCAGAATATTACGACACTCGAACAGGGAA( :TTFATA GAA.

'mm*' CTCTTCCA GGATTC CCTCTAAAATGCTTGTGGAGAA'
'ACGACTCTTCCA GGATTCC A\CCTCTAAAATGCTTGTGGAGAA'
caatcacgactcttccagacatggactgttgctggattcctgacctctaaaatgcttgtggagaatccggagatggcttccttgttattctgggaggaggattacgaactgcttgagatt

TGCGTTTGTGCACTTAGCAAGACCGGGCGGAAGARATGCTCTCGTGGTGCTGCAAAGTCTCAGATTCTTGTCTA)

TGCGTTTG CTTAG 'CGGGCGGAAGAAATGCTCTCGTGGTGCTGCAAARGTCTCAGATTCTTG A
tgcgtttgtgcacttagcaagaccgggcggaagaaatgctctcgtggtgctgcaaagtctcagattcttgtcta
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Figure S3 Comparison of the CDS sequences between DICINV1( and DICINV11.
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CTTAACTATGATCAGGTTTTTGTTAGAGATTTCGTCCCTAGTGCATTAGCATTTCTTATGAAC! TGCGATAGTCAAGAATTTTCTTTTAAAGACTCTTCGCCTCCAATCATGG

GGAAGAGTGGCTCCTGTTGATTCAGGATTTTGGTGGATTATATTACTTCGCGCATACACARGGTCCACAGGAGACTCTTCCTTGGCTGACATGCCTGAATGTCARAGGGGTATGCGCCTT

ATTCTTAGTTTGTGTCTCTCGGAAGGCTTTGACACATTCCCGACTCTTCTCTGTGCTGATGGATGCTGTATGATTGACCGTAGAATGGGTGTGTACGGGTACCCTATTGAGATACAAGCA

\TTTTGTCATCTTTGGCTA TGAGCAG
AAATTGTGTG TTTTG CTTTG CCCTGAGCAG]
aaattgtgtggccattttgtcatctttggetaccectgageag

[GCTTCAGCTATAATGGACCTCATTGAGTCGURTTGGGAGGAGCTGGTAGGGGAGATGCCATTGAAGATATGTTATC AGTCAC

[GCTTCAGCTATAATGGACCTCATTGAGTCGUETTGGGAGGAGCTGGTAGGGGAGATGCCATTGAAGATATGTTATCCAGCCASIGAAAGTC:

GATTG

GCG;
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Figure S4 Comparison of the CDS sequences between DICWINV5 and DICWINVS.
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ATGTACAATGCAGGACCTATGGTTT gAAGG"‘“ TT uu\_ALl TGTTC J.ATCAATATAATCCAAAAGGTGCAGTGTGGGGCAACATTGTGTGGGCTCACTCAACGTCGAGGGACCTCGTA

GTACC®TAAAAATCCAGTGATGAAAGCAATRICCA
GTGATGAAAGCAA(

T"‘AATG GAAGTGHATTTAGGGACCCAATIACTGCTTGGCAAGGCCCTGATAA( T"‘T GGA( AJA\JT"‘TT"‘ATTWGAAT‘
"ARTGGAAGTHOATTTAGGGACCCAAC®ACTGCTTGGCAAGGCCCTGATAAGATC GGAAG \C. G (_y("AnTTTTbTD;( “ARA

CTCH CTTGCTGAGAAACCTTTGCACTCTGCTGAGGGCA AATGTGGGAGTG C ARAACTAATGGAAAGEAGGGCC
ITGGAAGCTTGCTGAGAAACCTTTGCACTCTGCTGAGGGCACAGGAATGTGGGAGTG! b C \AACTAATGGAAAGRAGGGCCTHX
aaagatttt ag tggaagcttgctgagaaacctttgcactctgctgagggcacaggaatgtgggagtgccctgactttttcccagttaaaactaatggaaag agggcct  atacg

IGACAAGTATATTCCTGATAAGGG'

lTGA AGAACAGCTTGGATGACACTAAGCATGATTACTABMACAATTGGAACA'
GAGGGAAARAA' GAAGAACAGCTTGGATGACACTAAGCATGATTACTAGACAATTGGAACA "AAGTATATTCCTGATAAGGG'
tctgc agagggaaaaat ttaagtatgt tgaagaacagcttggatgacactaagcatgattacta acaattggaacat tgattc t aa gacaagtatattcctgataagggt

'GATTCAGGATTGAGATATGATT®TGGTAAGTTCTATGCTTCCAAG! ' Z GAGAZ Ne AGGAGGGTTTTGTGGGGGTGGATTAATGAATCATCTAG
IGGTGATTCAGGATTGAGATATGAT GGTAAGTTCTATGCTTCCAAGAC ( \( \GZ IAGGAGGGTTTTGTGGGGGTGGATTAATGAATCATCTAG'

IGAGGAAGATGATGTTCAGAAGGGTTGGGCTGGAATTCAGGCAATTCCAAGGCATATATGGCTAGATAAATCTGGAAAACH @ TCCAATGGCOM
[GAGGAAGATGATGTTCAGAAGGGTTGGGCTGGAATTCAGGCAATTCCAAGGCATATATGGCTAGATAAATCTGGAARAC ‘TCCAATGGCCE} \C
gaggaagatgatgttcagaagggttgggctggaattcaggcaattccaaggcatatatggctagataaatctggaaaaca tg tccaatggcc tca gaaat gaaaagcttcgt

GAGACTTGACGAAA

GTAAAAT‘SGCC‘MG AAA C G CA‘;G< TGACATT‘J A\AGTAAGAGACTTGACGARA

AGTGCTTAAAGAAARGCAGTACAATCCACAATTGCTTTGTAGCAAAAACAGTGCTTCA ARAGGIGATG CC? AACTTTTGCTTCAAACGACTTAAGA
\GTGCTTAAAGAAAAGCAGTACAATCCACAATTGCTTTGTAGCAAAAACAGTGCTTCAGAGAAAGGEAGATGTGGGTCCATTTGGCTTCCTAACTTTTGCTTC CTTAAGA
gtagaagtgcttaaagaaaagcagtacaatccacaattgctttgtagcaaaaacagtgcttcagagaaagg gatgtgggtccatttggcttectaacttttgcttcaaacgacttaaga

IGAATACACAGCAGTTTTCTTTAGAATCTACAAACACCEARACAAACATANNGTGCTTATGTGCAGTGACCAAAGCAGATCTTCCTTGAATAAAAATAATGATAACACCACTTAGGGAGCA)
IGAATACACAGCAGTTTTCTTTAGAATCTACAAACACUIAAACAAACATAARGTGCTTATGTGCAGTGACCAAAGCAGATCTTCCTTGAATARARATAATGATAARCACCACTTAINGGAGCA
gaatacacagcagttttctttagaatctacaaacacc aaacaaacataa gtgcttatgtgcagtgaccaaagcagatcttccttgaataaaaataatgataacaccactta ggagca

A L:UJ\;LAI‘ALAJK TL:T\;ATL

TTTAJTGS‘ T"‘TGG

“AAATCAAATTA

tt gccattgataa caaatcaaattat tgttttcaacaatggaactgcta gtcaaaatca tta ttgaatgcttggagcatgaa aagctcaaatcaata at

ATTAACGGAGGAATTTG
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