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Supplementary data

Supplementary Table 1. Primers for amplification of full-length sequences of DEF2

Primer Name Primer sequence (5-3’)

DEF2- FP GTCCATGGTCTAGCCATGGCCGTATGTA
DEF2- RP CGTCTAGATCAACGTTTGCCAAAACCAA
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Supplementary Table 2. SOE-ing primers utilized for development of transgene

cassettes

Construct Primer name

Primer sequence (5’ — 3°)

pDEF2 (over- DEF2 SO-1
expression DEF2 SO-2

cassette)
DEF2 SO-3

DEF2 SO-4
DEF2 SO-5

DEF2 SO-6
PASDEF2 ASDEF2 SO-1
(antisense ASDEF2 SO-2
cassette)

ASDEF2 SO-3

ASDEF2 SO-4

ASDEF2 SO-5

ASDEF2 SO-6

TCGACTAGTTCTCATCCCCTTTTAAACCAA
TACATACGGCCATGGCTAGACCATGTGTATGTT
TTTAATCTTGTTTGTATTG
CAATACAAACAAGATTAAAAACATACACATGG
TCTAGCCATGGCCGTATGTA
CGGGTACCGAGCTCGAATTCTCAACGTTTGCCA
AAACCAA
TTGGTTTTGGCAAACGTTGAGAATTCGAGCTCG
GTACCCG
ACGTCTAGAAAGCTTGGTACAATCAGTAAATTG

TCGACTAGTTCTCATCCCCTTTTAAACCAA
TTGGTTTTGGCAAACGTTGAGTGTATGTTTTTA
ATCTTGTTTGTATTG
CAATACAAACAAGATTAAAAACATACACTCAAC
GTTTGCCAAAACCAA
CGGGTACCGAGCTCGAATTCATGGTCTAGCCA
TGGCCGTATGTA
TACATACGGCCATGGCTAGACCATGAATTCGAG
CTCGGTACCCG
ACGTCTAGAAAGCTTGGTACAATCAGTAAATTG
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ATGGCCGTATGTAACTGTTTCCTCCAAGCTCCACCETTCTCTCECTTCTTATCACCGGTT
ATGGCCOTATGTAACTGTTTCCTCCAAGCTCCACCTCTCTCTCGCTTCTTATCCCCGRTT

TTCTCCCGLCGCGCTCCRAATCTCTTCCCCGGCTATGGTCAGCTCAAATCCACCGTCATG
TTCTCCCGLCGTCCTACARATTTCTTCGCCGGCTATAATCAGCTCAAATCCACCGTCATG

TTCTCCTCCTCCTCCTCCTCCGCCGCGAACCRAATTGGACCGTTGACATCTCCGGTCCGA
TTCTCCTCCTC- - - CTCCGLCGCGAACCGCACCGGACCGTTGACATCTCCGGTCCGA

GCTGAAGTAAAGCGLGTCTCGCGCAAGGAATCTGAAATAGCTTCCGCATCCRATCTTCAA
GCTGAAGTAALGCECGTCTCGECECANGEAAGATCAMATAGCTTCCCCTTCTGATCTTCAR

TTCGAGACGCCATTGAAGATTRTTEAGTATCCGRATCCTATCTTACGCGCTAAGAGCAAG
TTCGAGACGCCGTTGAAGATTGT TGAGTATCCAGATCCTATCTTACGGGCTAAGTGCAAG

AGGATTGGTGTTTT TGACGAGAATTTGAAGAACTTGGLCGATGCTATGTTCGATGTTATG
AGGATTGGTGTTTT TGACGAGCATTTGAAGAACTTGGLCGATGCTATGTTTGATGTTATG

TACAAARCGGATEGCATCGGECTCTCAGCACCACAAGTGGGGCTCAATGTTCAACTCATG
TACAAGACGGATEGCATCGGLCTCTCAGCACCACAAGTGGGGCTCAATGTTCAACTCATG

GTGTTTAATCCAGCTGEGEAGTCTEETCAAGRAGAAGAGATTETTCTTGTTAATCCRAAA
GTGTTTAATCCAGCTGGGGAGTCTGOTGAAGGAGAAGAGATTGTTCTTGTGAACCCGAAA

ATCAATAAGTATTCTGATAAATTAGTACCATTCAACGAAGGATGCTTATCCTTCCCTGEG
ATCARTAARTATTCTGATAAATTCGTACCATTCAACGAAGRATGCCTATCCTTCCCTERE

ATCTATGCTGATGTAGT TCGACCACAATCTGTCAAGATTGACGCAAGAGACATTACTGGL
ATCTATGCTGAT == e e s CGACCACAATCGRTCAAGATTGACGCAAGAGACATTACTEET

GCTAGATTTTCCATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCACGAATACGAC
GCTAGATTTTCCATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCATGAATACEAT

CACTTAGAGGRAGTTCTCTTCTTCCACAGAATEACCEATGACGTTCTTGACACCATTCET
CACCTAGAGGGAGT TCTCTTCTTCRACAGAATGACGGATGACGTTCTTGACACCATTCGT

CAACAGCTAGACECCCTCEANAAGAAGTACGAAGAGAAAACTERACTECCARGLCCTEAR
GAAGAGT TAGAGCCATTGGAAAAGAAGTACGAAGAAAAAAATGRATTCCCAAGLCCTGAA

AAAGTACAAGCACGACAAAAAAGGAAAGCAGRAGTTGGTTTTGGCAAMCGTTGA
AAAGTACAAGCACGACAAAARAAGAAAGCAGRAGTTGGTTTTGRCAAACGTTGA
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Supplementary Fig. 1. cDNA sequence alignment of DEF2 homologs ‘a’ and ‘b’ from
Brassica juncea var. Varuna. Polymorphisms are highlighted in yellow boxes
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Homolog a Varuna MAVCHCFLQAPPFSRFLSPVFSRRAPHNLFPGYGOLKSTVMFSS5555AANRIGPLTSPVRE 60
Homolog b Varuna MAVCHNCF LQAPPLSRFLSPVFSRRPTHFFAGYNQLKSTVMFSS5=--5AANRTGPLTSPVR 58

Homolog a Varuna AEVKRVSRKESEIASASDLQFETPLKIVEYPOPILRAKSKRIGVFDENLKNLADAMFDVIY 128
Homolog b Varuna AEVKRVSRKEDEIASASDLQFETPLEKIVEYPOPILRAKCKRIGVFDEHLKNLADAMFDVM 118

Homolog a Varuna YETOGIGLSAPQVGLNVOLMVFNPAGESGEGEEIVLVNPKINKYSDKLVPFNEGCLSFPG 188
Homolog b Varuna YETOGIGLSAPQVGLNVOLMVFNPAGESGEGEEIVLVNPKINKYSDKLVPFNEGCLSFPG 178

Homolog a Varuna IYADVWRPQSVEIDARDITGARFSISLSRLPARIFQHEYDHLEGVLFFDRMTDDVLDTIR 240
Homolog b Varuna IYAD--RPQSVKIDARDITGARFSISLSRLPARIFQHEYDHLEGVLFFDRMTDODVLDTIR 236
Homolog a Varuna EELEALEKKYEEKTGLPSPEKVQARQERKAGVGFGRR 277

Homolog b Varuna EELEALEKKYEEKNGLPSPEKVQARQEKKAGVGFGKR 273

Supplementary Fig. 2. Amino acid sequence alignment of DEF2 homologs ‘a’ and ‘b’
from Brassica juncea var. Varuna. Polymorphisms are highlighted in yellow boxes
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ATGGCCGTATGTAGCTGTTTCCTCCAAGCTCCACCETTTTCTCGCTTCTTATCACCGETT
ATGGCCOTATGTAACTGTTTCCTCCAAGCTCCACCTCTCTCTCGCTTCTTATCCCCGRTT

TTCTCCCGCCGLECTCCGAATCTCTTCCCCGGCTATERTCAGCTCAAATCCACCGTCATG
TTCTCCCGCCGTCCTACAAATTTCTTCGCCGGCTATAATCAGCTCAAATCCACCGTCATG

TTCTCCTCCTCCTCCTCCGCCGCGAACCGAACCERACCGTTGACATCTCCGRTCAGAGCT
TTCTCCTCCTCCTCCGLCGCRAACCmmmnn- GCACCGGACAtCATCTCCGATCCGAGLT

GAAGTAAAGCGLGTCTCGCGCAAGGAATCTGAAATAGCTTCCGCTTCTGATCTACAATTC
GAAGTARAGCGCETCTCGCGCAAGGAAGATGAAATAGCTTCCGCTTCTGATCTTCAATTC

CAGACGCCGTTEAAGATTGTTGAGTATCCGGATCCTATCTTACGCGCTAAGAGLAAGALG
GAGACGLCGTTGAAGATTGTTGAGTATCCAGATCCTATCTTACGGGCTAAGTGLAAGAGG

ATTGGTGTTTTTGACGAGRATTTGAAGAACTTGGCCGATGCTATGTTCGATGTTATGTAC
ATTGGTGTTTTTGACGAGCATTTGAAGAACTTGGCCGATGCTATGTTTGATGTTATGTAC

AARACGRATGGCATTGEGCTCTCAGCACCACAAGTGGGGCTCAATGTTCAACTCATGGETG
AAGACGGATGGCATCGGCCTCTCAGCACCACAAGTGGGGCTCAATGTTCAACTCATEETG

TTTAATCCGGCTGGGEAGTCTGETGAAGGAGAAGAGAT TGT TCTTGTGAATCCGAAAATC
TTTAATCCAGCTGGGRAGTCTGETGAAGGAGAAGAGATTGT TCTTGTGAACCCRAAAATC

AATAAGTATTCTGATARATTAGT. P{ZCRTTCMEEAAEGETG CTTATCCTTCCCTGGGATC
AATARATATTCTGATAAATTGGTACCATTCAACGAAGGATGCCTATCCTTCCCTGGRATC

TATGCTGATGTAGTTCGACCACAATCTGTCAAGATTGACGCAAGGGACATTACTGGCGLT
TATGCTGAT =====- CGACCACAATCGGTCAAGATTGACGCAAGAGACATTACTGGTGLT

AGATTTTCGATCAGTCTATCACGTTTACCTGCACGAATCTT TCAGCACGAATACGACCAC
AGATTTTCGATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCATGAATACGATCAC

TTAGAGGGAGTTCTCTTCTTCGACAGAATGACGEATGACGTTCTTGACACCATTCGTGAA
CTAGAGGGAGTTCTCTTCTTCGACAGAATGACGGATGACGTTCTTGACACCATTCGTGAA

GAGCTAGAGGCCCTGRAAAAGAAGTACGAAGAGAAAACTGRACTCCCAAGCCCTGAARMA
GAGTTAGAGGCATTGGAAAAGAAGTACGAAGAAAAAAATGGATTGCCAAGCCCTGAAARA

GTACAAGCACGACAAMAAAGGAAAGCAGGAGTTGGTTTTGGCAAACGTTGA 831
GTACAAGCACGACAAMAAAAGAAAGCAGGAGTTGGTTTTGGCARACGTTGA 818
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Supplementary Fig. 3. cDNA sequence alignment of DEF2 homologs ‘a’ and ‘b’ from
Brassica juncea var. Heera. Polymorphisms are highlighted in yellow boxes.
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Heera homolog a MAVCSCFLOAPPFSRFLSPVFSRRAPNLFPGYGOLESTVMFSSSSSAANRTGPLTSPVRA 60
Heera homolog b MAVCNCFLOAPPLSRFLSPYFSRRPTNFFAGYNQLKSTVMFSSS -SAANRTGPLTSPVRA 59
Heera homolog a EUKFUSRHESEIﬂSASULQFETPLKIUE?PDPILHAHSHRIG?FHEHLKHLﬂDﬁHFDUH? 128
Heera homolog b EVKRVSRKEDEIASASDLOFETPLKIVEYPDPILRAKCKRIGVFDEHLKNLADAMFDVMY 119
Heera homolog a KTDGIGLSAPQVGLNVOLMVENPAGESGEGEEIVLVNPKINKYSDELVPENEGCLSFPGI 180

Heera homolog b KTDGIGLSAPQVGLNVOLMVFNPAGESGEGEETVLVNPKINKYSDELVPFNEGCLSFPGI 179

Heera homolog a YADVVRPQSVKIDARDITGARFSISLSRLPARIFQHEYDHLEGVLFFDRMTDDVLDTIRE 240
Heera homolog b YAD- -RPQSVKIDARDITGARFSISLSRLPARTFQHEYDHLEGVLFFDRMTDDVLDTIRE 237

Heera homolog a ELEALEKKYEEKTGLPSPEKVQARQKRKAGVGFGKR 276
Heera homolog b ELEALEKKYEEKNGLPSPEKVQARQKKKAGVGFGKR 273

Supplementary Fig. 4. Amino acid sequence alignment of DEF2 homologs ‘a’ and ‘b’
from Brassica juncea var. Heera. Polymorphisms are highlighted in yellow boxes
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Homolog a Varuna ATGGCCGTATGTAACTGTTTCCTCCAAGCTCCACCGTTCTCTCGCTTCTTATCACCGGTT 60
Homolog a Heera ATGGCCGTATGTAGCTGTTTCCTCCAAGCTCCACCGTTTTCTCGCTTCTTATCACCGETT 68
Homolog a Varuna TTCTCCCGCCGCGCTCCGAATCTCTTCCCCGGCTATGGTCAGCTCAAATCCACCGTCATG 120
Homolog a Heera TTCTCCCGCCGCGCTCCGAATCTCTTCCCCGGCTATGGTCAGCTCAAATCCACCGTCATG 120
Homolog a Varuna TTctectectectectcctccGCCGLGAACCGAATTGGACCGTTGACATCTCCGGTCCGA 180
Homolog a Heera TTCTCCTCCTC -~ -CTCCTCCGLCGLGAACCGAACCGGACCGTTGACATCTCCGGTCAGA 177
Homolog a Varuna GCTGAAGTAAAGCGCGTCTCGCGCAAGGAATCTGAAATAGCTTCCGCATCCGATCTTCAA 240
Homolog a Heera GCTGAAGTAAAGCGCGTCTCOOGCAAGGAATCTGAMATAGCTTCCECTTCTGATCTACAA 237
Homolog a Varuna TTCGAGARCGCCGTTGAAGATTGTTGAGTATCCGGATCCTATCTTACGCGCTAAGAGCAAG 300
Homolog a Heera TTCGAGACGCCGTTGAAGATTGTTGAGTATCCGGATCCTATCTTACGCGCTAAGAGCAAG 297
Homolog a varuna AGGATTGGTGTTTTTGACGAGAATTTGAAGAACTTGGCCGATGCTATGTTCGATGTTATG 360
Homolog a Heera AGGATTGGTGTTTTTGACGAGAATTTGAAGAACTTGGCCGATGLTATGTTCGATGTTATG 357
Homolog a Varuna TACAAAACGGATGGCATCGRGCTCTCAGCACCACAAGTGGGGCTCAATGTTCAACTCATG 420
Homolog a Heera TACARAACGRATCECATTGGRECTCTCAGCACCACAAGTOGOGCTCAATGTTCAACTCATG 417
Homolog a Vvaruna GTGTTTAATCCAGCTGGGGAGTCTGGTGAAGGAGAAGAGATTGTTCTTGTTAATCCGARA 480
Homolog a Heera GTGTTTAATCCGGCTGGGGAGTC TGGTGAAGGAGAAGAGATTGTTCTTGTGAATCCGARA 477
Homolog a Varuna ATCAATAAGTATTCTGATAAATTAGTACCATTCAACGAAGGATGCTTATCCTTCCCTGRG 542
Homolog a Heera ATCAATAAGTATTCTGATAAATTAGTACCATTCAACGAAGGATGCTTATCCTTCCCTGGG 537
I
Homolog a varuna ATCTATGCTGATGTAGTTCGACCACAATCTOTCAAGATTGACGCAAGAGACATTACTGEE 682
Homolog a Heera ATCTATGCTGATGTAGT TCGACCACAATCTGTCAAGATTGACGCAAGGGACATTACTGGC 597
Homolog a Varuna GCTAGATTTTCGATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCACGAATACGAC 660
Homolog a Heera GCTAGATTTTCGATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCACGAATACGAC 657
Homolog a varuna CACTTAGAGGGAGTTCTCTTCTTCGACAGAATGACGGATGACGTTCTTGACACCATTCGT 728
Homolog @ Heera CACTTAGAGGGAGTTCTCTTCTTCGACAGAATGACGGATGACGTTCTTGACACCATTCGT 717
Homolog a varuna GAAGAGCTAGAGGLCCTERAAAAGAAGTACGAAGAGAAAACTGEACTGCCAAGLCCTGAA T2
Homolog a Heera GAAGAGC TAGAGGCCC TGGAAAAGAAGTACGAAGAGAARACTGGACTGCCAAGCCCTGAA 777
Homolog a Varuna ARAGTACAAGCACGACARAAAAGGAAAGCAGGAGTTGGTTTTGGCAAACGTTGA 834
Homolog @ Heera ARAGTACAAGCACGACARAAAAGGAAAGCAGGAGTTGGTTTTGGCAAACGTTGA 831

Supplementary Fig. 5. Comparative alignment of cDNA sequences for DEF2 homolog
‘a’in Brassica juncea vars. Varuna and Heera. Polymorphisms are highlighted in yellow
boxes
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Homolog a Varuna MAVCNCFLQAPPFSRFLSPVFSRRAPNLFPGYGQLKSTVMFSSSSSSAANRIGPLTSPVR 60
Homolog a Heera MAVCSCFLQAPPFSRFLSPVFSRRAPNLFPGYGQLKSTVMFSSS-SSAANRTGPLTSPVR 59

Homolog a Varuna AEVKRVSRKESETASASDLQFETPLKIVEYPDPILRAKSKRIGVFDENLKNLADAMFOVM 126
Homolog a Heera AEVKRVSRKESEIASASDLQFETPLKIVEYPDPILRAKSKRIGVFDENLKNLADAMFOVM 119

Homolog a Varuna YKTDGIGLSAPQVGLNVQLMVENPAGESGEGEEIVLVNPKINKYSDKLVPFNEGCLSFPG 180
Homolog a Heera YKTDGIGL SAPQVGLNVQLMVENPAGESGEGEEIVLVNPKINKYSDKLVPFNEGCLSFPG 179

Homolog a Varuna IYADVVRPQSVKIDARDITGARFSISLSRLPARIFQHEYDHLEGVLFFDRMTDDVLDTIR 240
Homolog a Heera IYADWRPQSVKIDARDITGARFSISLSRLPARIFQHEYDHLEGVLFFDRMTDDVLDTIR 239

Homolog a Varuna EELEALEKKYEEKTGLPSPEKVQARQKRKAGVGFGKR 277
Homolog a Heera EELEALEKKYEEKTGLPSPEKVQARQKRKAGVGFGKR 276

Supplementary Fig. 6. Comparative alignment of amino acid sequences for DEF2
homolog ‘a’in Brassica juncea vars. Varuna and Heera. Polymorphisms are highlighted
in yellow boxes.

Supplementary Fig. 7. Superimposed structure of DEF2 homolog ‘a’ protein from
Varuna (beige) vs Heera (green). The models were generated using SWISS-MODEL
and superimposed using ChimeraX
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ATGECCGTATETAACTGT T TCCTCCAAGCTCCACCTCTCTCTCGCTTCTTATCCCCGRTT
ATGGCCGTATGTAACTETTTCCTCCAAGCTCCACCTCTCTCTCGCTTCTTATCCCCGRTT

TTCTCCCGCCGTCCTACARAT TTCTTCGCCGECTATAATCAGCTCARATCCACCGTCATG
TTCTCCCGCCGTCCTACAAATTTCTTCGCCGECTATAATCAGCTCARATCCACCGTCATG

TTCTCCTCCTCCTCCECCGCRAACCGCACCGRACCATTEACATCTCCGGTCOGAGETGAA
TTCTCCTCCTCCTCCGLCGLGAACCGCACCGEALCGTTEGACATCTCCGGTCCGAGLTGAA

GTAAAGCGCETCTCGCGCAAGRAAGAT GAAATAGCTTCCGCTTCTGATCTTCAATTCGAG
GTAAAGCGCETCTCGCGCAAGRAAGAT GAAATAGCTTCCGCTTCTGATCTTCAATTCGAG

ACGCCOTTCAAGATTETTGAGTATCCAGATCCTATCTTACGEECTAAGTGCAAGAGGATT
ACCCCGTTCAAGATTGTTGAGTATCCAGATCCTATCTTACGEGC TAAGTGCAAGAGRATT

GETETTTTTGACGAGCATTTGAAGAACTTGECCGATGCTATGTTTGATGTTATGTACAAG
GETETTTTTGACGAGCATTTGAAGAACTTGECCGATGCTATGT TTEGATGTTATGTACRAG

ACGEATGECATCGGCCTCTCAGCACCACAAGTEEGGCTCAATGTTCAACTCATGGTGTTT
ACGGATGECATCGGCCTCTCAGCACCACAAGTCGRGCTCAATGTTCAACTCATEGTGTTT

AATCCAGCTEGGEAGTCTGGTGAAGGAGAAGAGATTGTTCTTGTGAACCCGAAAATCAAT
AATCCAGCTEGEGAGTCTGGTGAAGGAGAAGAGATTGTTCTTGTGAACCCGAAAATCAAT

ARATATTCTGATARATTGATACCATTCAACGAAGRATECCTATCCTTCCCTOERATCTAT
ARATATTCTGATAAATTGGTACCATTCAACGAAGGATGCCTATCCTTCCCTGRGATCTAT

GLTGATCRACCACAATCCGTCAACATTGACGCAAGAGACATTACTCETGCTAGATTTTCG
GLTGATCGACCACAATCCGT CAAGATTGACGCAAGAGACATTACTGGTGCTAGATTTTLG

ATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCATGAATACGATCACCTAGAGGGA
ATCAGTCTATCACGTTTACCTGCACGAATCTTTCAGCATGAATACGATCACCTAGAGGGA

GTTCTCTTCTTCGACAGAATGACGEATGACGTTCTTGACACCATTCGTGAAGAGTTAGAG
GTTCTCTTCTTCGACAGAATGACGRATGACGTTCTTGACACCATTCGTGAAGAGT TAGAG

GLATTGRRARAGRAGTACGAAGAAARAAATGEATTGCCAAGCCCTRARARAGTACAAGCA
CATTGGAAAAGAAGT ACGAAGAAAAAAATGEATTGCCAAGCCCTGAAAAAGTACAAGCA

CRACAARRARAGRAAGCAGGAGTTGETTTTGGLARACGTTGA 822
CEACARARAAAGRAAGCAGGAGTTEGTTTTGELARACGTTGA 822
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Supplementary Fig. 8. Comparative alignment of cDNA sequences for DEF2 homolog
‘b’ in Brassica juncea vars. Varuna and Heera.
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Homolog b Varuna MAVCNCFLOAPPLSRFLSPVESRRPTNFFAGYNQLKSTVMFSSSSAANRTGPLTSPVRAE 60
Homolog b Heera MAVCNCFLQAPPLSRFLSPVFSRRPTNFFAGYNQLKSTVMFSSSSAANRTGPLTSPVRAE 60

Homolog b Varuna VKRVSRKEDETASASDLQFETPLKIVEYPDPILRAKCKRIGVFDEHLKNLADAMFDVMYK 120
Homolog b Heera VKRVSRKEDEIASASDLQFETPLKIVEYPDPILRAKCKRIGVFDEHLKNLADAMFDVMYK 120

Homolog b Varuna TDGIGLSAPQVGLNVQLMVENPAGESGEGEETVLVNPKINKYSDKLVPENEGCLSFPGIY 180
Homolog b Heera TDGIGLSAPQVGLNVQLMVFNPAGE SGEGEETVLVNPKINKYSDKLVPFNEGCLSFPGIY 180

Homolog b Varuna ADRPQSVKIDARDITGARFSISLSRLPARIFQHEYDHLEGVLFFDRMTDDVLDTIREELE 240
Homolog b Heera ADRPQSVKIDARDITGARFSISLSRLPARTFQHEYDHLEGVLFFORMTDDVLDTIREELE 240

Homolog b Varuna ALEKKYEEKNGLPSPEKVQARQKKKAGVGFGKR 273
Homolog b Heera ALEKKYEEKNGLPSPEKVQARQKKKAGVGFGKR 273

Supplementary Fig. 9. Comparative alignment of amino acid sequences for DEF2
homolog ‘b’ in Brassica juncea vars. Varuna and Heera.



