107087

Hz ABCC2 GGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTAAGAGACCTAATAATGTATTTGA)
SPM-8 [(@RIGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTAAGAGACCTAATAATGTATTTGA

107167

IS0 -N=Tolo BN T T 2 \ A A TAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTACCCGTGTTCCATGTATTATTCAGATAAATTCCA

Vet BN T T A A AATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTACCCGTGTTCCATGTATTATTCAGATAAATTCCA
107247

PP -N=Telo- BN T C C A AAGGT TGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACTGTTCTTTGTGTCATATGATTATCAA

S VE IR T C CAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACTGTTCTTTGTGTCATATGATTATCAA
107327

IS0 -N=Tolo BN G . T GATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTTAATGTAATGAATGTTGTAGGTTGGA

SVt I PR A TGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTTAATGTAATGAATGT TGTAGGTTGGA
107407

120 -N=Tolo BN G T T G T AGGCAGAACAGGAGCCGGCAAGTCATC GO MNSIel®CGCTTTGTTCCGGCTTAGTGACATAAGCGGCAGCATCAA

spM-8  (321) chieiyNeleloNehV-No)NelelNelololelele).VNeho)-Nielele - - - - - GGCTTTGTTCCGGCTTAGTGACATAAGCGGCAGCATCAA

Hz ABCC2

SPM-8 (394)

IZED-N=olo BN CT AT TATTTATTGTTTAGT TAAATTACTAATAGAATTTGTGGATTTGTTGAAAATATATTAACGGCACGAGCTCGTGGT

S Vet IO . G TATTATTTATTGTTTAGT TAAATTACTAATAGAAT TTGTGGATTTGTTGAAAATATATTAACGGCACGAGCTCGTGGT
107647

IS -N=Telo BN T T C CAGCACCCGGATAAAAATATCCTTTTTATTGCAATTTTATTTGCACTCTCTTTTATGAACTCTCTTATGTACTCACC

SV BN T T CCAGCACCCGGATAAARATATCCTTTTTATTGCAATTTTATTTGCACTCTCTTTTATGAACTCTCTTATGTACTCACC
107727

1220 -NTelo BN T T A 2. G TACTCTCTTATGTAAGATCTCATGTACTTCCCTTATGTACTCTCTTAMGTACCCTCTTATGTGCTCTCTTATGTA

SVt AN T T2 2. GTACTCTCTTATGTAAGATCTCATGTACTTCCCTTATGTACTCTCTTAWGTACCCTCTTATGTGCTCTCTTATGTA
107807

ISP -N=Telo-BINN C T CCCCTTATGTACTCCTCTTCTGTACTCCTCTTATACAAAGTGTGTCGTACCTAATCACATGAAATTAAATACGTTGAT

SVE BRI C T CCCCTTATGTACTCCTCTTCTGTACTCCTCTTATACAAAGTGTGTCGTACCTAATCACATGAAATTAAATACGTTGAT

Hz ABCC2 ATACTGGTTAATACATTTGTAGGAAAAGTAAGAGAATCTTATGTCGTCAATTTTTTTTTATTMAGAAMATTGATTCAGCG
SIZVERSIWACKIY . TACTGGTTAATACATTTGTAGGAAAAGTAAGAGAATCTTATGTCGTCAATTTTTTTTTAT TYAGARARATTGATTCAGCG

Hz ABCC2 ATAACTTTTTACATTCGCAGACTTTGAGATCGAAAATATCAATTATTCCACAAGAGCCGGTGCTGTTCTCGGCTACTCTG
SIZVUEE NG WIAY TAACTTTTTACATTCGCAGACTTTGAGATCGAAAATATCAATTATTCCACAAGAGCCGGTGCTGTTCTCGGCTACTCTG]
Hz ABCC2 CGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGAT ARttt TTGGAGGGCGTTGGAACAGGTACGCTTAAT
SIZVERSENE VAN CGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATAenvelelele TTGGAGGGCGTTGGAACAGGTACGCTTAAT,

108121

Hz ABCC2 TAAATTACTTCT@AACAGACCCTCGGCACTCGAACTAATCTAACTAATGAATGAATCTATGATTTTAGGTGGAATTAAAA

SPM-8 (1032) AACAGACCCTCGGCACTCGAACTAATCTAACTAATGAATGAATCTATGATTTTAGGTGGAAT TAAAR
108201

Hz ABCC2 GAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTATGGGACAACGTCAGTTGGTTTGCTT
108281

Hz ABCC2 GGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACC(H

Figure S1. Alignment of Helicoverpa zea ATP binding cassette transporter subfamily C2 (ABCC2) genome

sequence from 107,087 to 108334 bp and amplicon sequence from knockout line SPM-8 with 7 bp deletion at
the exon 21 sgRNA target site and 6 bp net insertion at the exon 22 sgRNA target site. Identical nucleotides
are shown in white text with black background and alignment gaps are indicated by hyphens. Deletions and
insertions caused by CRISPR/Cas9 editing at sgRNA target sites are marked with red bold text and
nucleotide polymorphisms between the reference genomic scaffold (Accession: KY701524) sequence and
amplicon sequences are shown in dark gray text.

107089
Hz ABCC2 AAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTAAGAGACCTAATAATGTATTTGATT




SPM-16 (@B AGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTAAGAGACCTAATAATGTATTTGATT)

107169

Hz ABCC2 AAAATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTACCCGTGTTCCATGTATTATTCAGATAAATTCCATC
107249

Hz ABCC2 CAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACTGTTCTTTGTGTCATATGATTATCAAGA

SIZVENNRORNRIC AAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACTGTTCTTTGTGTCATATGATTATCAAGA
107329 11612

Hz ABCC2 TGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTTAATGTAATGAATGTTGTAGGTTGGAGT)

SISV ORI T GATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTTAATGTAATGAATGTTGTAGGTTGGAGT
107409

Hz ABCC2 iepvXelelorxer.vNerNeerNeslsleE@ VNI WS GCTCATCGCGGCTTTGTTCCGGCTTAGTGACATAAGCGGCAGCATCAAAA

.
107489

Hz ABCC2 TTGACGGTGTGGACACCGAAGGATTAGCCAAAAAGGTATCGATGTTAAAAAATACATTCTTTCTAAAAGACTTAGTGAAG

SPM—16 (35l ) ——m oo
107569

Hz ABCC2 TATTATTTATTGTTTAGTTAAATTACTAATAGAATTTGTGGATTTGTTGAAAATATATTAACGGCACGAGCTCGTGGTTT

SPM— 16 (35 —mmmm oo
107649

Hz ABCC2 CCAGCACCCGGATAAAAATATCCTTTTTATTGCAATTTTATTTGCACTCTCTTTTATGAACTCTCTTATGTACTCACCTT

SPM—1 6 (35 ) —mmmm oo
107729

Hz ABCC2 AAGTACTCTCTTATGTAAGATCTCATGTACTTCCCTTATGTACTCTCTTACGTACCCTCTTATGTGCTCTCTTATGTACT

SPM—1 6 (35l —mmmmm o oo
109809

Hz ABCC2 CCCCTTATGTACTCCTCTTCTGTACTCCTCTTATACAAAGTGTGTCGTACCTAATC CLYSLNNELV:V-NUNV-V:V-NY:NC{CHRNEr NV-uY

e (asn) e e
107889

Hz ABCC2 ACTGGTTAATACATTTGTAGGAAAAGTAAGAGAATCTTATGTCGTCAATTTTTTTTTATTTAGAAMATTGATTCAGCGAT)
107969

Hz ABCC2 AACTTTTTACATTCGCAGACTTTGAGATCGAAAATATCAATTATTCCACAAGAGCCGGTGCTGTTCTCGGCTACTCTGC|
108045

Hz ABCC2 ATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATATT Tl GGAGGGCGTTGGAACAGGTACGCTTAATTAAA
108125

Hz ABCC2 TTACTTCT@AACAGACCCTCGGCACTCGAACTAATCTAACTAATGAATGAATCTATGAT T TAGGTGGAATTAAAAGAAG

SPM-16 (615) AACAGACCCTCGGCACTCGAACTAATCTAACTAATGAATGAATCTATGATTT —
108204

Hz_ ABCC2 GAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTATGGGACAACGTCAGTTGGTTTGCTTGGCT

S} YEN NP2 A TACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACT TCTCTATGGGACAACGTCAGTTGGTTTGCTTGGCT

108285

Hz ABCC2 CGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACEAMGCTACCG

) SYESN NGO C G TGCCATTCTACGCTCTAACAAAATACTCATCATGGACHABGCTACCG

Figure S2. Alignment of Helicoverpa zea ATP binding cassette transporter subfamily C2 (ABCC2) genome
sequence from 107,089 to 108,333 bp and amplicon sequence from knockout line SPM-16 with a deletion of
426 bp and an insertion of four bp at the sgRNA target sites in exon 21 and 22, respectively. Identical
nucleotides are shown in white text with black background and alignment gaps are indicated by hyphens.
Deletions and insertions caused by CRISPR/Cas9 editing at sgRINA target sites are marked with red text and
nucleotide polymorphisms between the reference genomic scaffold (Accession: KY701524) sequence and
amplicon sequences, including those may have been introduced by repair enzymes are shown in dark gray
text with white background.

AN NI AN RINPAN T GGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTATCATCATTCAATCTGCAGCCAGGTA




WT (WA T GGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTATCATCATTCAATCTGCAGCCAGGTA
SPM-A28C (@RI T GGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTATCATCATTCAATCTGCAGCCAGGTA
E AN NSO AN RPNV C ACACTTTGTAAAGTATTTTTATTTAGTTATTTACGGCCAGTTTCTTCATCAAACATAAAAGTCAAAGTAATGTCTAAAG

WT (@RCWAIC ACACTTTGTAAAGTATTTTTATTTAGTTATTTACGGCCAGTTTCTTCATCAAACATAAAAGTCAAAGTAATGTCTAAAG
SPM-A28C [EFRNCACACTTTGTAAAGTATTTTTATTTAGTTATTTACGGCCAGTTTCTTCATCAAACATAAAAGTCAAAGTAATGTCTAAAG

AN IO QPP VAN T AAAAGTAATGGTCAAATTCGTTTTTICAAGGCTAGTGACAGCAAAACTAATAGAAAAAATGAATTTGACCGTTACTTTT,
WT (AW T AAAAGTAATGGTCAAATTCGTTTTTgCAAGGCTAGTGACAGCAAAACTAATAGAAAAAATGAATTTGACCGTTACTTTT
SPM-A28C (NI TAAAAGTAATGGTCAAATTCGTTTTTIWCAAGGCTAGTGACAGCAAAACTAATAGAAAAAATGAATTTGACCGTTACTTTT)

AP NI ORI\ @O T T T AAACATTACTTTGATTTTTACTTTGEATTTTACTTTTGATGAAGAAATTAGCTGTTAATGTTTAAGTTTCCCTAA
WT (I T TTAAACATTACTTTGATTTTTACTTTGATTTTACTTTTGATGAAGAAATTAGCTGTTAATGTTTAAGTTTCCCTAR
SPM-A28C X380 @ T TTAAACATTACTTTGATTTTTACTTTG@ATTTTACTTTTGATGAAGAAATTAGCTGTTAATGTTTAAGTTTCCCTAA

AN IO VAN A\ CT TAGATATAGTTGATCTATCTTTTAAATTTGGTTTCTTGATGGATCTTTAATTCTCTTCTTCAAAAGGTGTACTCAA
WT (WA AGTTAGATATAGTTGATCTATCTTTTAAATTTGGTTTCTTGATGGATCTTTAATTCTCTTCTTCAAAAGGTGTACTCAR
SPM-A28C (SVARE \GTTAGATATAGTTGATCTATCTTTTAAATTTGGTTTCTTGATGGATCTTTAATTCTCTTCTTCAAAAGGTGTACTCAA

AN (O LYWL\ \CTCAATTTTTTATTAGCATTCCACGTGTTATACAGGTGGTCAAGGTATACTTGTGTGCTTCACAATGCAACACACTTG
WT (S ACTCAATTTTTTATTAGCATTCCACGTGTTATACAGGTGGTCAAGGTATACTTGTGTGCTTCACAATGCAACACACTTG
SPM-A28C (NRE \CTCAATTTTTTATTAGCATTCCACGTGTTATACAGGTGGTCAAGGTATACTTGTGTGCTTCACAATGCAACACACTTG

AP NGO RN R IREYAN T GAAATCCCGTAAAGACGTATCGTGTTATTACTTATGAGTGATGATATATCAAATCAATACCTAGGGCTATTCCGTAACG
WT (SN TGAAATCCCGTAAAGACGTATCGTGTTATTACTTATGAGTGATGATATATCAAATCAATACCTAGGGCTATTCCGTAACG
SPM-A28C (CERRIT GAAATCCCGTAAAGACGTATCGTGTTATTACTTATGAGTGATGATATATCAAATCAATACCTAGGGCTATTCCGTAACG

Hz ABCC2 (99622)
WT (615)
SPM-A28C (561)

GTTTCCGTAGAAATTAGATTTTTTTPMNCGTCTCTAGAGCTTGATTAATTATAATCTTTTTATGTTTACAGGACGTATCAG
GTTTCCGTAGAAATTAGATTTTTTTg@CGTCTCTAGAGCTTGATTAATTATAATCTTTTTATGTTTACAGGACGTATCAG
GTTTCCGTAGAAATTAGATTTTTTTGg@CGTCTCTAGAGCTTGATTAATTATAATCTTTTTATGTTTACAGGACGTATCAG

Hz ABCC2 (99702) SeC oGNS NILI NI TSIy SINe Gli C G T GGACAGTGAAATGACTCAGCAAGACGCTGGCCTCTATGCTCT
WT (693) cleleleiveliiehlbiuiouieNehhiv-Xohiehyolelv-XehNe GivC € TGGACAGTGAAATGACTCAGCAAGACGCTGGCCTCTATGCTCT
SV VX O EE N C C GC TG T TGT T T TCTCAGT TACTGTCGTACT Gl LG e e T

Hz ABCC2 (99782)CGCCATGCTGGGACTGAACTTCGTCTCCATGATGTGTCAGCACCACAACACACTGTTTGTGATGCGGTTCAGTTTAAAAG
WT (773) CGCCATGCTGGGACTGAACTTCGTCTCCATGATGTGTCAGCACCACAACACACTGTTTGTGATGCGGTTCAGTTTARAAG
SPM-A28C (67 9) === === === = = = o o o e

Hz ABCC2 (99862) TCAAGGTTGCCTGTTCTTCGCTTTTGTATAGGAAGGTGAGCATACTTTTAAGTAGAATAATCTTCCATCGATGTAATTAA
WT (853) TCAAGGTTGCCTGTTCTTCGCTTTTGTATAGGAAGGTGAGCATACTTTTAAGTAGAATAATCTTCCATCGATGTAATTAR
SPM-A28C  (679) === === mm o m o e -

Hz ABCC2 (99942)ACAGGGACAATTAGACCGAAGTTAGGGTGCTTACATAAAGAAACAGGTTTCCGGTACAGATAAACTTGTACGGGTAGGTA
WT (933) ACAGGGACAATTAGACCGAAGTTAGGGTGCTTACATAAAGAAACAGGT TTCCGGTACAGATAAACTTGTACGGGTAGGTA
SPM-A28C (67 9) == === m = = m o o o o o

Hz ABCC2 (100022) CCGATCAGTGCAGGTATAATATTTCAATACAATCCTATTCACTCACTTATAAAGAAACAGGTTGTTTACCTGTTTCAACT
WT (1013) CCGATCAGTGCAGGTATAATATTTCAATACAATCCTATTCACTCACTTATAAAGAAACAGGTTGTTTACCTGTTTCAACT
SPM-A28C (67 9) === mmm = = m o o o o o

Hz ABCC2(100102) TACCTGTTTCTTTATAAGTGAGTGAATAGGATTGTATTGAAATATTATACCTGCACTGATCGGTACCTACCCGTACAGGT
WT (1093) TACCTGTTTCTTTATAAGTGAGTGAATAGGATTGTATTGAAATATTATACCTGCACTGATCGGTACCTACCCGTACAGGT
SPM-A28C (67 9) === mmm == mm o o o o

Hz ABCC2 (100182) TTGTCTGTACCGGTAACCTGTTTCTTTATGTAAACACCCTTAAGATCGTTAAATTAGT TTAATCAACCTATCAGCATTTT
WT (1173) TTGTCTGTACCGGTAACCTGTTTCTTTATGTAAACACCCTTAAGATCGTTAAATTAGTTTAATCAACCTATCAGCATTTT
SPM-A28C  (679) == mmm = m o m o e -

Hz ABCC2 (100262) TATAGACAATATTTTTTTTTCAATAAAAATTGGCCAGATCTGCTTTAAAAGAAGACGTTGACGTTGGCTTTAAAAGAGAC
WT (1253) TATAGACAATATTTTTTTT-CAATAAAAATTGGCCAGATCTGCTTTAAAAGAAGACGTTGACGTTGGCTTTAAAAGAGAC
SPM-A28C (67 9) === m === = o o o o

Hz ABCC2(100342) TGATACTATTTTATTTATTTTTGATATCTTTATTTTAGATATACCTACTTACTTCTTTTTTGAAACTCGATAAAAATTTC
WT (1332) TGATACTATTTTATTTATTTTTGATATCTTTATTTTAGATATACCTACTTACTTCTTTTT-GAAACTCGATAAAAATTTC
SPM=A28C (67 9) === === == m e o e

Hz_ABCC2 (100422) TTTGTTCTAGTTGCTCCGCATGACCCAAGTGTCGGTGGGTGAGGTGGCAGGAGGAAAGCTGGTGAACTTGCTGTCCAACG
WT (1411) TTTGTTCTAGTTGCTCCGCATGACCCAAGTGTCGGTGGGTGAGGTGGCAGGAGGAAAGCTGGTGAACTTGCTGTCCAACG
SPM=A28C (67 9) === === === m e o e



Hz_ABCC2 (100502) ATATCACGAGGTTCGACTACGCGTTCATGTTCCTACATTACTTGTGGATCGTGCCTATCCAAGTGGCTGTTGTTTTGTAC
WT (1491) ATATCACGAGGTTCGACTACGCGTTCATGTTCCTACATTACTTGTGGATCGTGCCTATCCAAGTGGCTGTTGTTTTGTAT
SPM-RA28C (67 9) === == mm oo o o o o

Hz ABCC2 (100582) TTCTTGTGGGAGGCTGCTGGCTTCGCACCCTTCGTCGGTCTGTTTGGAGTCGTTATACTGATTTTACCACTGCAAGGTAT
WT (1571) TTCTTGTGGGAGGCTGCTGGCTTCGCACCCTTCGTCGGTCTGTTTGGAGTCGTTATACTGATTTTACCACTGCAAGGTAT
SPM-RA28C (67 9) === === mm oo o o o o o

Hz_ ABCC2 (100662) GTCATATTAAAACCTTTTTTCAATTTAATATTGTTTCCTTATGTATCCATGTTATTAATCGATGAACTTTTGGCTTTTAG
WT (1651) GTCATATTAAAACCTTTTTTCAATTTAATATTGTTTCCTTATGTATCCATGTTATTAATCGATGAACTTTTGGCTTTTAG
SPM-RA28C (67 9) === === = mm oo o o o o

Hz ABCC2 (100742) CTGGCTTGACGAAACTCACAACTGTTGTAAGACGTGAGACGGCTAAGAGAACGGACAGGCGAATTAAACTAATGAGTGAA
WT (1731) CTGGCTTGACGAAACTCACAACTGTTGTAAGACGTGAGACGGCTAAGAGAACGGACAGGCGAATTAAACTAATGAGTGAA
SPM-A28C  (679) === === === = m o o e e

Hz ABCC2 (100822) ATTATTGGTGGTATTCAGGTAAAAAAAACTTTTCTTAATTTTTATATATTGACCTATTTAAAATGATGACAAAAATTAAC
WT (1811) ATTATTGGTGGTATTCAGTAAAAAAAAACTTTTCTTAATTTTTATATATTGACCTATTTAAAATGATGACAAAAATTAAC
SPM-A28C  (679) === === === = m o e e

Hz ABCC2 (100902) TGTTTGGTCAATTTCAGGTCATTAAAATGTACGCTTGGGAGAAACCCTTCCAGCTAGT TGTGAAGGCAGCTCGTGCCTTT
WT (1891) TGTTTGGTCAATTTCAGGTCATTAAAATGTACGCTTGGGAGAAACCCTTCCAGCTAGTTGTGAAGGCAGCTCGTGCCTTT
SPM-A28C  (679) === === m = o m o e e -

Hz ABCC2 (100982) GAAATGAGTGCCCTCAGGAAGTCCATCTTCATCAGGAGTACTTTCCTAGGGTTCATGTTGTTCACTGAGCGAAGCATCAT
WT (1971) GAAATGAGTGCCCTCAGGAAGTCCATCTTCATCAGGAGTACTTTCCTAGGGTTCATGTTGT TCACTGAGCGAAGCATCAT
SPM-A28C (67 9) == === m = o o o o o oo

Hz ABCC2 (101062) GTTTGTCACAGTGTTGACACTCGCTCTCACAGGCACTATGATTACTGCCACTACGGTAAGATTTACTTATTATAATAATT
WT (2051) GTTTGTCACAGTGTTGACACTCGCTCTCACAGGCACTATGATTACTGCCACTACGGTAAGATTTACTTATTATAATAATT
SPM-A28C (67 9) == === === m o e e e -

Hz ABCC2(101142)AAATATAAGATATTTTGCCGACCGTTTCATTCCATATATATTAATGGTTTTCGAAATATCGCATCAATCGATTCATCATC
WT (2131) AAATATAAGATATTTTGCCGACCGTTTCATTCCATATATATTAATGGTTTTCGAAATATCGCATCAATCGATTCATCATC
SPM-A28C (67 9) === mmm == o o o o o

Hz ABCC2 (101222) GATTTCCATTCAATTTCGGCAAATTACTACTTAACTAAGTTTGAACAATCGTTCCGATATATAATCTCGATATTATTTCA
WT (2211) GATTTCCATTCAATTTCGGCAAATTACTACTTAACTAAGTTTGAACAATCGTTCCGATATATAATCTCGATATTATTTCA
SPM=A28C (67 9) === === === = m oo e

Hz ABCC2 (101302)CAGATATACCCTATTCAACAGTACTTCAGTATTATTCAGTTTAACGTAACACTGATCATTCCTATGGCAATCGCAAGTTA
WT (2291) CAGATATACCCTATTCAACAGTACTTCAGTATTATTCAGTTTAACGTAACACTGATCATTCCTATGGCAATCGCAAGTTA
SPM=A28C (67 9) === === === m oo o m e

Hz ABCC2 (101382) TTCCGAGATGATGGTGTCCATAGAACGTATCCAGGGATTCCTTAGTTTGGGTAAATATTGTTTCTTTTAAGTTCAATAAA
WT (2371) TTCCGAGATGATGGTGTCCATAGAACGTATCCAGGGATTCCTTAGTTTGGGTAAATATTGTTTCTTTTAAGTTCAATAAA
SPM=A28C (67 9) === === === m oo oo e

Hz ABCC2(101462)ATTTACACACATTAGGTAGATTGGTATAAAGCGTACAGTGATAATAATACTGAGATTTGATATTTATGTTTTGTAAACAG
WT (2451) ATTTACACACATTAGGTAGATTGGTATAAAGCGTACAGTGATAATAATACTGAGATTTGATATTTATGTTTTGTAAACAG
SPM=A28C (67 9) === === === m o oo m o e

Hz ABCC2 (101542)ACGAGCGGTCCGACATGCAAGTGACTCCAAAAATTAATGGATCTAACAATAACACTTTGTTTAAATCCAAGAAGTCACCA
WT (2531) ACGAGCGGTCCGACATGCAAGTGACTCCAAAAATTAATGGATCTAACAATAACACTTTGTTTAAATCCAAGAAGTCACCA
SPM-A28C (67 9) === === === = = o o o o e

Hz_ABCC2 (101622) CTTGAAGTAGGCATCGTGCCTAAGAAATACTCACCTAGTGAAGTTATGGCTGCAAAGGAGATGCAGGATGATCCTACCCA
WT (2611) CTTGAAGTAGGCATCGTGCCTAAGAAATACTCACCTAGTGAAGTTATGGCTGCAAAGGAGATGCAGGATGATCCTACCCA
SPM=A28C (67 9) === === == m o e

Hz ABCC2(101702)GATGGACTATCCTATCAGGCTTAACAAAGTAAGCGCATCGTGGACCGGCAGCAATAGTTCTTCAGAAATGACACTTAAGA
WT (2691) GATGGACTATCCTATCAGGCTTAACAAAGTAAGCGCATCGTGGACCGGCAGCAATAGTTCTTCAGAAATGACACTTAAGA
SPM-A28C (67 9) === === === = = = o o o o

Hz_ ABCC2 (101782) ATATATCGTTACGTATTCGTAAAGGAAAATTGTGTGCTATCATTGGTCCTGTGGGGTCCGGAAAGGTAATTTATTTCATT
WT (2771) ATATATCGTTACGTATTCGTAAAGGAAAATTGTGTGCTATCATTGGTCCTGTGGGGTCCGGAAAGGTAATTTATTTCATT
SPM-A28C (67 9) === == m oo m o o o o

Hz_ ABCC2 (101862) ATAAATATTTGTTCATATACAGATTTGTTTTTTTTATTTTTTACTTGTAATATTAATATTTTAACTTTTACAGACATCTC
WT (2851) ATAAATATTTGTTCATATACAGATTTGTTTTTTTTATTTTTTACTTGTAATATTAATATTTTAACTTTTACAGACATCTC
SPM-R28C (67 9) === == mmm oo o o o e



Hz ABCC2 (101942) TACTGCAACTGCTCTTAAAAGAATTACCATTGAATAGTGGTACACTTGACGTGAGCGGGAAAATGTCGTACGCTTGTCAA
WT (2931) TACTGCAACTGCTCTTAAAAGAATTACCATTGAATAGTGGTACACTTGACGTGAGCGGGAAAATGTCGTACGCTTGTCAA
SPM-A28C (67 9) === === === = m o o e e

Hz ABCC2 (102022) GAGTCCTGGCTGTTCCCAGGCACAGTACGAGAAAACATTTTGTTCGGCCTAACTTACGAACCCACAAAATACAAAGAGGT
WT (3011) GAGTCCTGGCTGTTCCCAGGCACAGTACGAGAAAACATTTTGTTCGGCCTAACTTACGAACCCACAAAATACAAAGAGGT
SPM-A28C  (679) === === === = m o o e e

Hz ABCC2 (102102) AAATTATTGCAGGTTATGAATGACTTTATTAAATTTTTATTTAGGTGCATAATTATAATAATAATGCGTTTATTTCATGA
WT (3091) AAATTATTGCAGGTTATGAATGACTTTATTAAATTTTTATTTAGGTGCATAATTATAATAATAATGCGTTTATTTCATGA
SPM-A28C  (679) === === === = = o o e

Hz_ ABCC2 (102182) CTACAATGGTCCAATTGTTAGTAACTTTTCAACTATAACTTATCGACTAAGGGTTAGTAATACCTAAAAACTAAACGTTT
WT (3171) CTACAATGGTCCAATTGTTAGTAACTTTTCAACTATAACTTATCGACTAAGGGTTAGTAATACCTAAAAACTAAACGTTT
SPM-RA28C (67 9) === === = mm oo o o o o e

Hz_ ABCC2 (102262) GCCTAACAAGCAAGTCCATCCAATGCCTAAGCACCGGAGCATCATGCTTGTCGGCCAAGACTTGTAGGATGCTGTTGTAG
WT (3251) GCCTAACAAGCAAGTCCATCCAATGCCTAAGCACCGGAGCATCATGCTTGTCGGCCAAGACTTGTAGGATGCTGTTGTAG
SPM-RA28C (67 9) === === = mm oo o o o o

Hz ABCC2 (102342)GATGATGTAATTTATCTTCTATATAATTATATTTAATAATTAATTTATTATAAATAATTAAATTAATAATAATTAATAAT
WT (3331) GATGATGTAATTTATCTTCTATATAATTATATTTAATAATTAATTTATTATAAATAATTAAATTAATAATAATTAATAAT
SPM-A28C (67 9) === === === = = = o o oo e

Hz ABCC2(102422) TATATAGAAGATATTTTTTTCTAACTAGCTGATCCCGTGAACTTCGTATCGTTCAAACCTTCCCTGGACCTCTACAAACA
WT (3411) TATATAGAAGATATTTTTT-CTAACTAGCTGATCCCGTGAACTTCGTATCGTTCAAACCTTCCCTGGACCTCTACAAACA
SPM-A28C (67 9) === === === = = = o o o e

Hz ABCC2 (102502) TTTTAAAACCAAAATTAGCTCAATCGGCCCAGCCGTCCTCGAGTTTTAATCAGACTAACGAACAATAATCCATTTTTATT
WT (3490) TTTTAAAACCAAAATTAGCTCAATCGGCCCAGCCGTCCTCGAGTTTTAATCAGACTAACGAACAATAATCCATTTTTATT
SPM-A28C  (679) === === === = = o o o o e

Hz ABCC2 (102582) TATATAGATTATATTTCTTGTGCGAATTATCTTATGTAGGTATGTCTTCCAAAACATTCATACTTACACCTGTATTTCTT
WT (3570) TATATAGATTATATTTCTTGTGCGAATTATCTTATGTAGGTATGTCTTCCAAAACATTCATACTTACACCTGTATTTCTT
SPM-A28C (67 9) === === === = = o o o oo e

Hz ABCC2 (102662) GCGATAGCTTTAAGTTATATTCTTCACCAAAATTAAAAATATGAAAAAGATATGATGTTCAACCACAAACAGAGATTGCA
WT (3650) GCGATAGCTTTAAGTTATATTCTTCACCAAAATTAAAAATATGAAAAAGATATGATGTTCAACCACAAACAGAGATTGCA
SPM-A28C (67 9) === mmm = = mm o o o o oo

Hz ABCC2 (102742) CGAGAAACGTTAAAATTTTATAGTCAATTTTCCCGCTGTTTTATAATTCACCCAATTTTCATCTGCCATGGTCTGTTATG
WT (3730) CGAGAAACGTTAAAATTTTATAGTCAATTTTCCCGCTGTTTTATAATTCACCCAATTTTCATCTGCCATGGTCTGTTATG
SPM-A28C (67 9) === == m = = mm o o o e o

Hz ABCC2 (102822) CATGTAGATATATTTTGTTATGGCAGGTTTGCAAGGTGTGTTCGTTGCTGCCTGACTTCAAGCAGTTCCCGTATGGTGAC
WT (3810) CATGTAGATATATTTTGTTATGGCAGGTTTGCAAGGTGTGTTCGTTGCTGCCTGACTTCAAGCAGTTCCCGTATGGTGAC
SPM-A28C (67 9) === mmm = = mm o o o o

Hz ABCC2 (102902) CTGTCTTTAGTGGGAGAACGAGGAGTGTCCCTGTCAGGTGGTCAAAGAGCCAGGATCAATTTGGCTAGAGCAATTTATCG
WT (3890) CTGTCTTTAGTGGGAGAACGAGGAGTGTCCCTGTCAGGTGGTCAAAGAGCCAGGATCAATTTGGCTAGAGCAATTTATCG
SPM-A28C (67 9) === mmm == mm o o o o

Hz_ ABCC2 (102982) TGAGGTAAGCATCTTTCGTTTACGCAGAACTTCTACACATGGTAATAAAACACTTCAGTTGGTTATTCGTGATTCGTAAA
WT (3970) TGAGGTAAGCATCTTTCGTTTACGCAGAACTTCTACACATGGTAATAAAACACTTCAGTTGGTTATTCGTGATTCGTAAA
SPM-RA28C (67 9) === mmm o m o o o

Hz_ ABCC2 (103062) TCGAGGTATTGATGAAGGACTATATTATGTTCTTGCGACTATTCCTGTTATATGATATCGCAACCACAAGATTAATTGTC
WT (4050) TCGAGGTATTGATGAAGGACTATATTATGTTCTTGCGACTATTCCTGTTATATGATATCGCAACCACAAGATTAATTGTC
SPM-RA28C (67 9) === mmm oo o o o

Hz ABCC2 (103142) GGGGTAATACCTGATAACGTGAAAGTAAACAATTGGTAACAACTTAGTTATATCGGCACTGTAATAATGCGACAGTATAT
WT (4130) GEGGTAATACCTGATAACGTGAAAGTAAACAATTGGTAACAACTTAGTTATATCGGCACTGTAATAATGCGACAGTATAT
SPM-RA28C (67 9) === mmm o m o o o

Hz ABCC2(103222) GCGATACATAATTTGTTTACATTTAACTTTTCTAACAATTTATCAATGAAATCTTTTACATATTGATGAGAGCAACTTAT
WT (4210) GCGATACATAATTTGTTTACATTTAACTTTTCTAACAATTTATCAATGAAATCTTTTACATATTGATGAGAGCAACTTAT
SPM=A28C (67 9) === === == m e o e

Hz ABCC2 (103302)ACATTGTTGTCATTACACCACATTTTCTTAAATCGTGAGCGTGAAACTAAAATCGTGGGCGTATTTTCAGGCCGACATTT
WT (4290) ACATTGTTGTCATTACACCACATTTTCTTAAATCGTGAGCGTGAAACTAAAATCGTGGGCGTATTTTCAGGCCGACATTT



SPM-A28C  (679) === mm === = m o o o e e

Hz_ABCC2 (103382) ACTTGCTGGATGATCCCCTATCTGCAGTGGACGCTAATGTAGGCAGACAACTGTTTGATGGCTGCATCAAAGGCTACCTC
WT (4370) ACTTGCTGGATGATCCCCTATCTGCAGTGGACGCTAATGTAGGCAGACAACTGTTTGATGGCTGCATCAAAGGCTACCTC
SPM-A28C (67 9) === === === = = = o oo e

Hz ABCC2(103462) ACTGGACGAACTTGCGTCTTGGTCACCCATCAGATCCATTACCTCAAAGCTGCTGATTTTATTGTAGTCCTTAATGAGGC
WT (4450) ACTGGACGAACTTGCGTCTTGGTCACCCATCAGATCCATTACCTCAAAGCTGCTGATTTTATTGTAGTCCTTAATGAGGC
SPM-A28C  (679) === === === = = = o m oo

Hz ABCC2 (103542) AAGTATGACTACCTATCATTTCATATTTCCATTGAAAGATAACAAAAGTATTTACATTAAAAATATATTTATTGAAGTGA
WT (4530) AAGTATGACTACCTATCATTTCATATTTCCATTGAAAGATAACAAAAGTATTTACATTAAAAATATATTTATTGAAGTGA
SPM-A28C (67 9) === mmm = oo o o o o o

Hz ABCC2(103622) TTAATTTTATCTTAACTATTATCTTTGGACGAGTCATTACAACGTAGCAAATTTCCAACACTTCAATATTTACTCTTTGA
WT (4610) TTAATTTTATCTTAACTATTATCTTTGGACGAGTCATTACAACGTAGCAAATTTCCAACACTTCAATATTTACTCTTTGA
SPM-A28C (67 9) === mmm = oo o o o o o

Hz ABCC2 (103702)ATACTACTTACTTAGTCCAGCTTCAAAATTAATAAAAGTTTCCTAATGGTTTTTTATCAGGGTTCCGTCGAGAATATGGG
WT (4690) ATACTACTTACTTAGTCCAGCTTCAAAATTAATAAAAGT TTCCTAATGGT TTTTTATCAGGGTTCCGTCGAGAATATGGG
SPM-A28C (67 9) === mmmm oo o o e o

Hz ABCC2 (103782) CACTTATGATGAGCTGGTGAAGACAGGAACTGAATTCTCGATGCTGCTATCCAACCAAGAAAATGACGCAACTGAAAACG
WT (4770) CACTTATGATGAGCTGGTGAAGACAGGAACTGAATTCTCGATGCTGCTATCCAACCAAGAAAATGACGCAACTGAAAACG
SPM-A28C (67 9) === mm o= o m o o o oo

Hz ABCC2 (103862) AAAAGAAAGTAAGTATGCACTTAATATCTGGTATTTTCCGTGGCGACT TGAACGTTTGCCAGAAAACAGCTTTCAACATT
WT (4850) AAAAGAAAGTAAGTATGCACTTAATATCTGGTATTTTCCGTGGCGACTTGAACGT TTGCCAGAAAACAGCTTTCAACATT
SPM-A28C  (679) === m === m e m o o e -

Hz ABCC2 (103942)ATCTTGTCTACATCGTTGCACATGTTCCTAAAACATATCCGAATAAAAAATATAGGTATGAACGAGTATACATCTACCCT
WT (4930) ATCTTGTCTACATCGTTGCACATGTTCCTAAAACATATCCGAATAAAAAATATAGGTATGAACGAGTATACATCTACCCT
SPM-A28C (67 9) == === m == m o o o o

Hz ABCC2(104022) CGTGTATTGTAATATGTACTGAATAAACATTGTTCATTTTAAATTCTCCTAATAGATTATGCTTAAAAATGCAGCATAGA
WT (5010) CGTGTATTGTAATATGTACTGAATAAACATTGTTCATTTTAAATTCTCCTAATAGATTATGCTTAAAAATGCAGCATAGA
SPM-A28C (67 9) === mmm == o o o o o

Hz ABCC2(104102) TTACACTGGACCTTGTTCAAACAACCCAGAAAAAAATACTATTTACGTTCCTTTCGTCTTAGGACCGACCAGCAATGATG
WT (5090) TTACACTGGACCTTGTTCAAACAACCCAGAAAAAAATACTATTTACGTTCCTTTCGTCTTAGGACCGACCAGCAATGATG
SPM-A28C (67 9) === === === = = o o o o o e

Hz ABCC2(104182)CGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACAGGAGGCAGAGGAGAGAGC
WT (5170) CGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACAGGAGGCAGAGGAGAGAGC
SPM-A28C  (679) === === === = = = o o e

Hz_ ABCC2 (104262) GACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCTGGTGTTTACGGCGTTCC
WT (5250) GACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCTGGTGTTTACGGCGTTCC
SPM-A28C (67 9) === === === = = o o o o o e

Hz ABCC2 (104342) TTGTACTGCTGATCACGCAAGGTGCTGCCACCACT G eyvNNIeleiNNe)/ ey NNNCHNEIEY VALYV VNNV NNV VRNNNNC
WT (5330) TTGTACTGCTGATCACGCAAGGTGCTGCCACCACTGoserNouv:uiie/eierNeluuNeuie/eyy: VX . UP:V-UKe VN VNN HNNNG
SPM-A28C (679) ——====——— CCGACTATTGGTTGAGTTTCTGGTAAGATAATGAATTATTTTTC

AP NGOV RGPV A AN AAATTTAATTTAACGGAAACAAAGAACGTATTTTAAATTGGCTTCTCTGAATATGTCTTAAATGTCTCCTGATAGTTA
WT (BN A AAATTTAATTTAACGGAAACAAAGAACGTATTTTAAATTGGCTTCTCTGAATATGTCTTARAATGTCTCCTGATAGTTA
SPM-A28C (e A AAATTTAATTTAACGGAAACAAAGAACGTATTTTAAATTGGCTTCTCTGAATATGTCTTAAATGTCTCCTGATAGTTA

AP NGOV RGN\ CATTTTGATTGCAGGACTAACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGGTAAGTCTACGA
WT (@I CATTTTGATTGCAGGACTAACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGGTAAGTCTACGA
SPM-A28C (1R CATTTTGATTGCAGGACTAACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGGTAAGTCTACGA

AN NIV RGN PN\ A TATCTCTGTTTTATTTATATGAACTTCCTGCGTATGTACCATTTGCAGTTCTAAGATCTCAACCTCAACTAARAAAGTT]
WT (WA ATATCTCTGTTTTATTTATATGAACTTCCTGCGTATGTACCATTTGCAGTTCTAAGATCTCAACCTCAACTAAAAAGTT)
SPM-A28C CEENAATATCTCTGTTTTATTTATATGAACTTCCTGCGTATGTACCATTTGCAGTTCTAAGATCTCAACCTCAACTAAAAAGTT

E RPN ISR GNANWIN A T T TCTTTTCAGATACTGACATGAACGCACAAATTGGCTTACTTACAACTGCCCAGTACCTATACGTTTTCGGTGGAGTT,
WT (XM TTTCTTTTCAGATACTGACATGAACGCACAAATTGGCTTACTTACAACTGCCCAGTACCTATACGTTTTCGGTGGAGTT)
SPM-A28C IR ATTTCTTTTCAGATACTGACATGAACGCACAAATTGGCTTACTTACAACTGCCCAGTACCTATACGTTTTCGGTGGAGTT

AP NSOV R G YEWN\ TATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTTCGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCA



WT (NI, TATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTTCGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCA
SRV VA ORI MR . T AT TGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTTCGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCA
AP NSOV RGNV CAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTTTCGATACCAATCCTTCTGGTGAGTAACATTCATCAT

WT (SEMAICAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTTTCGATACCAATCCTTCTGGTGAGTAACATTCATCAT
SISVE: VA IO G C A ACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTTTCGATACCAATCCTTCTGGTGAGTAACATTCATCAT

AP NSO RGNERNOAN T ACACATAACATTATTTATTTAAGTGATCACATAAAAAAGTGCCATAGCATTTTGCGAGACAGTCAGTTAGATAAGTAGA
WT [GEEIOITACACATAACATTATTTATTTAAGTGATCACATAAAAAAGTGCCATAGCATTTTGCGAGACAGTCAGTTAGATAAGTAGA
SSVE: VA IO ORI T . CACATAACATTATTTATTTAAGTGATCACATAAAAAAGTGCCATAGCATTTTGCGAGACAGTCAGTTAGATAAGTAGA

AP NI O RGN PN G AT AATGATTTTAAAATCAAAGTAACGGACTCTCTCAATGTTAGAAGTGTAGGTAATTAGCGATAATTGCAGCTGGCCAA
WT (SENMMIGATAATGATTTTAAAATCAAAGTAACGGACTCTCTCAATGTTAGAAGTGTAGGTAATTAGCGATAATTGCAGCTGGCCAR
IRV VA IO GRS G A TAATGATTTTAAAATCAAAGTAACGGACTCTCTCAATGTTAGAAGTGTAGGTAATTAGCGATAATTGCAGCTGGCCAA

AN AQNUSINWAN C TGCCCAGGTTGCCGTGAGTAGACCTTAACATTAGTACACGCCAATTGCAACGACGGTAGCCAAGATAGCTTGGATAATA
WT [QJUSIMIG TGCCCAGGTTGCCGTGAGTAGACCTTAACATTAGTACACGCCAATTGCAACGACGGTAGCCAAGATAGCTTGGATAATA
IRV VA ORI ORI G T GCCCAGGTTGCCGTGAGTAGACCTTAACATTAGTACACGCCAATTGCAACGACGGTAGCCAAGATAGCTTGGATAATA

AN OGN RPN\ CAACATCTTTAATGAGTTCTGCAACTTTCGACTTGTGATTTTGGTGGCAGTAGATTTAAGAAAACGTTGTACATATGTG
WT QPRI CAACATCTTTAATGAGTTCTGCAACTTTCGACTTGTGATTTTGGTGGCAGTAGATTTAAGAAAACGTTGTACATATGTG
IRV VA IO G YIS\ CAACATCTTTAATGAGTTCTGCAACTTTCGACTTGTGATTTTGGTGGCAGTAGATTTAAGAAAACGTTGTACATATGTG

AP NGOV RGNV VAN T AGTATAAGATGATGATACATTCTAGGCTATCCGTATTTTTTTAGATTATGATTTATTAAATGCAAGAAGATGATGCAAT)
WT QYA T AGTATAAGATGATGATACATTCTAGGCTATCCGTATTTTTTTAGATTATGATTTATTAAATGCAAGAAGATGATGCAAT)
SIRVEY- VA ORI GRS VS T A G TATAAGATGATGATACATTCTAGGCTATCCGTATTTTTTTAGATTATGATTTATTAAATGCAAGAAGATGATGCAAT

AP NGO RGN GAAAT TAATTTACAACATCATGCTTATTGGAGCTTCTTTTGAATTTCGCAGGTCGTGTGCTGAACAGATTCTCAAAAGAC
WT CYAEIMGAAATTAATTTACAACATCATGCTTATTGGAGCTTCTTTTGAATTTCGCAGGTCGTGTGCTGAACAGATTCTCAAAAGAC
IRV VA IO GRS G AAATTAATTTACAACATCATGCTTATTGGAGCTTCTTTTGAATTTCGCAGGTCGTGTGCTGAACAGATTCTCAAAAGAC

AP NGO R MRV PN\ T GGCTGCCATGGATGAGCTTCTTCCTCGCAGTCTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGTGTGTTGGT,
WT [§EWAM) " T GGGTGCCATGGATGAGCTTCTTCCTCGCAGTCTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGTGTGTTGGT
SIZVEY-VAIOR NN\ T GGGTGCCATGGATGAGCTTCTTCCTCGCAGTCTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGTGTGTTGGT

AP NGOV RNV PANGCTGAACGCCACTGCATTGCCCTGGACGCTTATACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGT,
WT [QEEIMIGCTGAACGCCACTGCATTGCCCTGGACGCTTATACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGT
SIZVE VAT G AN G C T GAACGCCACTGCATTGCCCTGGACGCTTATACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGT

AP NSOV RGN\ CCTGAATACAGCTCAGGCTGTCAAACGTTTGGAGGGCACAAGTAAGTGTTACATGAACCATAGGCGTTATTTAAGAACA
WT QPRI CCTGAATACAGCTCAGGCTGTCAAACGTTTGGAGGGCACAAGTAAGTGTTACATGAACCATAGGCGTTATTTAAGAACA
ISIYVES: VA IO GR TSI\ CCTGAATACAGCTCAGGCTGTCAAACGTTTGGAGGGCACAAGTAAGTGTTACATGAACCATAGGCGTTATTTAAGAACA

AP NSO RGN\ A T AT TGATTTAGAGTGTAAATTAATTAACGGTTAGAACATCGCTAATAGTTTTGACTGCCTCGTTGGTCTAGAGGTCGC
WT [P ATATTGATTTAGAGTGTAAATTAATTAACGGTTAGAACATCGCTAATAGTTTTGACTGCCTCGTTGGTCTAGAGGTCGC
SISVE: VA IO GRCMACHE 2. T AT TGATTTAGAGTGTAAATTAATTAACGGTTAGAACATCGCTAATAGTTTTGACTGCCTCGTTGGTCTAGAGGTCG(C]

AP NSOV RGNUWAWAN\ A\ GCGCGGCTGCTGTGCTCGAGGTCTCGGGTTCGATTCCCGGGTCAGGCCGAAATCGCTTTGTGGGTTTTCATAAACTTT,
WT QI EIM A AGCGCGGCTGCTGTGCTCGAGGTCTCGGGTTCGATTCCCGGGTCAGGCCGAAATCGCTTTGTGGGTTTTCATAAACTTT)
S)SVE: VA IO AN /. CCGCGGCTGCTGTGCTCGAGGTCTCGGGTTCGATTCCCGGGTCAGGCCGARATCGCTTTGTGGGTTTTCATAAACTTT

AP NSOV RGN WR VAN C ACAAAGCAGCCCGTAGCCTGGAAGTTGGTGATTGATTCACCCGTGCATCGGAGAGCACGTAAATGTCGGTCCTGCGCCT,
WT [CNMAMICACAAAGCAGCCCGTAGCCTGGAAGTTGGTGATTGATTCACCCGTGCATCGGAGAGCACGTAAATGTCGGTCCTGCGCCT)
S)SVE: VA IO O C A CAAAGCAGCCCGTAGCCTGGAAGTTGGTGATTGATTCACCCGTGCATCGGAGAGCACGTAAATGTCGGTCCTGCGCCT

AP NSOV RGNUNIMBNCATCTCTTTCCGGTCGTGTCGGATTGCCGTCCCATCGGGTTATGAGAGTGAAGGAATAGGGAGTGCACCTGTGTCTGCGC
WT CEEIMIGATCTCTTTCCGGTCGTGTCGGATTGCCGTCCCATCGGGTTATGAGAGTGAAGGAATAGGGAGTGCACCTGTGTCTGCGC
SISVE: VA I ORI G AT CTCTTTCCGGTCGTGTCGGATTGCCGTCCCATCGGGTTATGAGAGTGAAGGAATAGGGAGTGCACCTGTGTCTGCG(C]

AP NSO RGNV A N ATGCTCGTGCACTATAATATGTCCTGCGCAGCTGGCTGATCTCCTTTAATGAGAACAGCCGCCGTGGCCGAAATCGGC
WT [QEEIM . A ATGCTCGTGCACTATAATATGTCCTGCGCAGCTGGCTGATCTCCTTTAATGAGAACAGCCGCCGTGGCCGAAATCGGC
SISVE: VA IR GZVACHE \ 7\ A\ TGCTCGTGCACTATAATATGTCCTGCGCAGCTGGCTGATCTCCTTTAATGAGAACAGCCGCCGTGGCCGAAATCGG(C

AP NSOV RGNUNNMVIN CGTGCGACGCCATTATTAATAGTTTTGAAATAAAATTATTTTAATTTTGTTTTATTTCTACTTACAGCCAAGAGTCCTGTA
WT (AN CGTGGACGCCATTATTAATAGTTTTGAAATAAAATTATTTTAATTTTGTTTTATTTCTACTTACAGCCAAGAGTCCTGTA
SPM-A28C (PRVAICGTGGACGCCATTATTAATAGTTTTGAAATAAAATTATTTTAATTTTGTTTTATTTCTACTTACAGCCAAGAGTCCTGTA

AP NSOV R GNUNRAN T T T GGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCCCAGGATAGACAGATGAAATTGTT,
WT (AT T T T GGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCCCAGGATAGACAGATGAAATTGTT
SPM-A28C (X T T TGGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCCCAGGATAGACAGATGAAATTGTT)




1E RPN ISR GNNRMIN T GACCGAAGCGCAGGTAAACATGAAGCTTATTATTTTTTTATATTAATTAAAATTACATCTAAAAAGATTTATCCAATAGT,
WT (WA T GACGAAGCGCAGGTAAACATGAAGCTTATTATTTTTTTATATTAATTAAAATTACATCTAAAAAGATTTATCCAATAGT
SPM-A28C (RN T GACGAAGCGCAGGTAAACATGAAGCTTATTATTTTTTTATATTAATTAAAATTACATCTARAAAGATTTATCCAATAGT)

AN O A QN MAVAL " \ T GGTTATATATTTCTTATTGCTGTTTACAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTACGGCA
WT (@MASION . A TGGTTATATATTTCTTATTGCTGTTTACAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTACGGCA
IRV VA ORI PAIEN \ \ T GGTTATATATTTCTTATTGCTGTTTACAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTACGGCA

AN A QNI VAN T T T GCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTGGTGA
WT (WASEI T T TGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTGGTGA
IRV VA ORI PAY IS T T T GCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTGGTGA

AP NSOV R G VINCCACTTTTTCTTAGGCACATTAAAAGGCAATATTTACACATTTCCAGTTCATAGTGTGATATCTTTGGCATTACCATTCC
WT (WESNOIGCACTTTTTCTTAGGCACATTAAAAGGCAATATTTACACATTTCCAGTTCATAGTGTGATATCTTTGGCATTACCATTCC
SIZVES: VA IO G G CACTTTTTCTTAGGCACATTAAAAGGCAATATTTACACATTTCCAGTTCATAGTGTGATATCTTTGGCATTACCATTCC

ATGTTGATAGAACAGAATTTGCTTATTTTTGTTTTTTTNMMMNC TTCCCAGGTGATTTGATCCCGGTGGGAAGTGTCGGTC]
ATGTTGATAGAACAGAATTTGCTTATTTTTGTTTTTT T CTTCCCAGGTGATTTGATCCCGGTGGGAAGTGTCGGTC
ATGTTGATAGAACAGAATTTGCTTATTTTTGTTTTTT TN CTTCCCAGGTGATTTGATCCCGGTGGGAAGTGTCGGTC

Hz ABCC2 (106502)
WT (7490)
SPM-A28C  (2803)

EAD NSOV R GNP T GGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCTAGGTTCACAGCTGACTTTTTGGGGCAAATG
WT (WASIIPI T GGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCTAGGTTCACAGCTGACTTTTTGGGGCAAATG
SISVE: VA IO OZA R NN T CCCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCTAGGTTCACAGCTGACTTTTTGGGGCAAATG

AP NSOV RGNUINMIN . CGCGCTGTGGAGAGAGTTCTGGAATACACCAAGCTACCCACGGAGACCAATATGGAGCAAGGACGTAAGTACAATCATTC
WT (WAXAI . CGGCTGTGGAGAGAGTTCTGGAATACACCAAGCTACCCACGGAGACCAATATGGAGCAAGGACGTAAGTACAATCATTC
SISVE: VA IO G2 I NN\ C GGCTGTGGAGAGAGTTCTGGAATACACCAAGCTACCCACGGAGACCAATATGGAGCAAGGACGTAAGTACAATCATTC

AP NI OV RGN WE YN G T T TTGAGATAGTTAGGTAATCTGACTTTGATTATTAAGTCCTTATCTGTCTAGCCTTTTTCCAACTATGTTCGGTACTT,
WT (WWMANGT T TTGAGATAGTTAGGTAATCTGACTTTGATTATTAAGTCCTTATCTGTCTAGCCTTTTTCCAACTATGTTCGGTACTT
S)VE: VA IO I N G T T T TGAGATAGTTAGGTAATCTGACTTTGATTATTAAGTCCTTATCTGTCTAGCCTTTTTCCAACTATGTTCGGTACTT]

AP NSOV RGN VINC T TCCAGTCTATGTGATTGGATGCAGTAATGAAAACCAGTTTTTACATAGGCGACTGCCTATCTGAACTTCTAAATCTAG
WT (WEIMPIIC T TCCAGTCTATGTGATTGGATGCAGTAATGAAAACCAGTTTTTACATAGGCGACTGCCTATCTGAACTTCTAAATCTAG]
SISVE: VA IO R WARE C T TCCAGTCTATGTGATTGGATGCAGTAATGAAAACCAGTTTTTACATAGGCGACTGCCTATCTGAACTTCTAAATCTAG

AP NSO R GRSV T TACC@GGGTAACCCGATATCCCTTTGGTTGTCAAATTTTGGCTCTGGCTTCTGACTACCGGCCAACCAAAACAAGGACG
WT (WASEAPI T T ACCRGGGTAACCCGATATCCCTTTGGTTGTCAAATTTTGGCTCTGGCTTCTGACTACCGGCCAACCAAAACAAGGACG
SIZVE VA IO VAN T T . CC@GGGTAACCCGATATCCCTTTGGTTGTCAAATTTTGGCTCTGGCTTCTGACTACCGGCCAACCAAAACAAGGACH

AP NCIC O R ENUR PN\ TAAGTTATAACATAGATATATTGATTTTCAGCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCT]
WT (WEIN . TAAGTTATAACATAGATATATTGATTTTCAGCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCT)
IRV VA IOR GC AR\ TAAGTTATAACATAGATATATTGATTTTCAGCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCT

AP NGOV R GNNANPAINC AAATGTGTACCTGAATTATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAG
WT (IR CAAATGTGTACCTGAATTATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAG
IRV VA IO ECIT MBI C AAATGTGTACCTGAATTATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAG

AP NGO RGN YN TAAGAGACCTAATAATGTATTTGATTAAAATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTACCCGTGTT,
WT (RN G T AAGAGACCTAATAATGTATTTGATTAAAATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTACCCGTGTT
IRV VA O Y Y SR C T AAGAGACCTAATAATGTATTTGATTAAAATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTACCCGTGTT

AP NI ORGP YANCCATGTATTATTCAGATARATTCCATCCAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACT)
WT (VAN CCATGTATTATTCAGATAAATTCCATCCAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACT
SIZVEY VA ORI VARI C CATGTATTATTCAGATAAATTCCATCCAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCAATTATACT

AP NI OV RGN G T T CTTTGTGTCATATGATTATCAAGATGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTT,
WT (VARG T TCTTTGTGTCATATGATTATCAAGATGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTT
SPM-A28C [ Y MRACG T TCTTTGTGTCATATGATTATCAAGATGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTTGCTTACTT)

AP NCIC ORGSR YA\ A\ TGTAATGAATGTTGTAGGTTGGAGTTGTAGGCAGAACAGGAGCCGGCAAGTCATCGCTC A ikttt bbbl
WT (@IS A TGTAATGAATGTTGTAGGTTGGAGTTGTAGGCAGAACAGGAGCCGGCAAGT CATCGC T C A ittt b
SPM-A28C  (3681) mNNeivvNuierv:viesuieivNeeigifelerNeaieivNelelontenvenNelerNeseelcionvN NS MEONCCGCGCTTTGTTCTCTTTGT

AP NIRRT IRL T CGCCGGCTTTGTTCCGGCTTAGTGACATAAGCGGCAGCATCAAAATTGACGGTGTGGACACCGAAGGATTAGCCAAAA
WT (VIR T CGCGGCTTTGTTCCGGCTTAGTGACATAAGCGGCAGCATCAAAATTGACGGTGTGGACACCGAAGGATTAGCCAAAA
S)HVE: VA I ECNENBRNe T CGCGGCTTTGTTCCGGCTTAGTGACATAAGCGGCAGCATCAAAATTGACGGTGTGGACACCGAAGGATTAGCCAAAA

AP NI RGNONESY N\ GGTATCGATGTTAAAAAATACATTCTTTCTAAAAGACTTAGTGAAGTATTATTTATTGTTTAGTTAAATTACTAATAGA
WT (RIS, GGTATCGATGTTAAAAAATACATTCTTTCTAAAAGACTTAGTGAAGTATTATTTATTGTTTAGTTAAATTACTAATAGA
SPM-A28C (1R GGTATCGATGTTAAAAAATACATTCTTTCTAAAAGACTTAGTGAAGTATTATTTATTGTTTAGTTAAATTACTAATAGA




E AP NSOV RGN T T TGTGGATTTGTTGAARATATATTAACGGCACGAGCTCGTGGTTTCCAGCACCCGGATAAAAATATCCTTTTTATTGC
WT (@R T T TGTGGATTTGTTGAAAATATATTAACGGCACGAGCTCGTGGTTTCCAGCACCCGGATAAAAATATCCTTTTTATTGC
IRV VA IO SR VARY . T T TGTGGATTTGTTGAAAATATATTAACGGCACGAGCTCGTGGTTTCCAGCACCCGGATAAAAATATCCTTTTTATTGC

AP NSOV R GNONE PN\ A\ T TT TATTTGCACTCTCTTTTATGAACTCTCTTATGTACTCACCTTAAGTACTCTCTTATGTAAGATCTCATGTACTTC
WT (@I ATTTTATTTGCACTCTCTTTTATGAACTCTCTTATGTACTCACCTTAAGTACTCTCTTATGTAAGATCTCATGTACTTC
SISVE: VA IO CANRE " . TTTTATTTGCACTCTCTTTTATGAACTCTCTTATGTACTCACCTTAAGTACTCTCTTATGTAAGATCTCATGTACTTC

AP NIV RGN NAVAN C O T ATGTACTCTCTTATGTACCCTCTTATGTGCTCTCTTATGTACTCCC@TTATGTACTCCTCTTCTGTACTCCTCTTA
WT (ECNESI CR TATGTACTCTCTTATGTACCCTCTTATGTGCTCTCTTATGTACTCCCTTATGTACTCCTCTTCTGTACTCCTCTTA
S)SVE: VA IO A MR C®IN T ATGTACTCTCTTATGTACCCTCTTATGTGCTCTCTTATGTACTCCC®TTATGTACTCCTCTTCTGTACTCCTCTTA

AN QNOWRE VAN T ACAAAGTGTGTCGTACCTAATCACATGAAATTAAATACGTTGATATACTGGTTAATACATTTGTAGGAAAAGTAAGAGA
WT (P T ACAAAGTGTGTCGTACCTAATCACATGAAATTAAATACGTTGATATACTGGTTAATACATTTGTAGGAAAAGTAAGAGA
IRV VA IO NN T A CAAAGTGTGTCGTACCTAATCACATGAAATTAAATACGTTGATATACTGGTTAATACATTTGTAGGAAAAGTAAGAGA

AN OGNS YVAL " TC T TATGTCGTCAATTTTT T TINTENNT TIRGAAAATTGATTCAGCGATAACTTTTTACATTCGCAGACTTTGAGATCGAAA
WT (@RI, TCTTATGTCGTCAATTTTTT TN TR T TIGAAAATTGATTCAGCGATAACTTTTTACATTCGCAGACTTTGAGATCGAAR
IRV VA IOV SN \ TCTTATGTCGTCAATTTTTT TIAT gl T TIGAAAATTGATTCAGCGATAACTTTTTACATTCGCAGACTTTGAGATCGAAA
AP NCICO RGN TATCAATTATTCCACAAGAGCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGA
WT [ECEENR), TATCAATTATTCCACAAGAGCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGA
IRV VA IORN SRR\ TATCAATTATTCCACAAGAGCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGA

AP NCICORENORIR PN C GACCGATATTTGGAGGGCGTTGGAACAGGTACGCTTAATTAAATTACTTCTTAACAGACCCTCGGCACTCGAACTAATCT]
WT (EIUIBICGACGATATTTGGAGGGCGTTGGAACAGGTACGCTTAATTAAATTACTTCTTAACAGACCCTCGGCACTCGAACTAATCT)
IRV VA ORI RN C GACCGATATTTGGAGGGCGTTGGAACAGGTACGCTTAATTAAATTACTTCTTAACAGACCCTCGGCACTCGAACTAATCT

AP NGO RGN MNP\ A\ CTAATGAATGAATCTATGATTTTAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGG
WT (IR A\CTAATGAATGAATCTATGATTTTAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGG
IRV VA IO Y WM "\ /\ CTAATGAATGAATCTATGATTTTAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGG

AP NGO RGN PRV T ACTAACTTCTCTATGGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGG
WT (VAR T ACTAACTTCTCTATGGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGG
IRV VA IO T A CTAACTTCTCTATGGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGG

AP NCIC OV R ENRICPIAN . CGAAGCTACCGCTAACGTCGATCCTCAGTAAGTCAATCATTCTATAGTTGTGGTCAATGGCGTTAATTTATTGTTCTAG
WT [@EIRE CGAAGCTACCGCTAACGTCGATCCTCAGTAAGTCAATCATTCTATAGTTGTGGTCAATGGCGTTAATTTATTGTTCTAG]
S)SVE: VA IO IS\ C CAAGCTACCGCTAACGTCGATCCTCAGTAAGTCAATCATTCTATAGTTGTGGTCAATGGCGTTAATTTATTGTTCTAGP

AP NSO RGN NN G T T TTCCAATGTGTTAAAAGTTTAATTAAAAGCAAAATATAGATACGTCATTAAATAAATTATTTATTCGGTAATAGGAC
WT [CEENRICT T TTCCAATGTGTTAAAAGTTTAATTAAAAGCAAAATATAGATACGTCATTAAATAAATTATTTATTCGGTAATAGGAC
SIVE: VA IO W G T T TTCCAATGTGTTAAAAGTTTAATTAAAAGCAAAATATAGATACGTCATTAAATAAATTATTTATTCGGTAATAGGAC]

E AP NSO RGN T RPN T T CCT TATTGGCGAGTTTGTTTCATTTTGTTTCTGAATTTAAATACATAATAGTCAGCTAATATAATAATTACTGCAGAG
WT [CLAFRIT TCCTTATTGGCGAGTTTGTTTCATTTTGTTTCTGAATTTAAATACATAATAGTCAGCTAATATAATAATTACTGCAGAG]
SISVE: VA IO WIS T T CCTTATTGGCGAGTTTGTTTCATTTTGTTTCTGAATTTAAATACATAATAGTCAGCTAATATAATAATTACTGCAGAG

AP NSO RGN II AN\ A\ CTTACACGTATTTTTCTTACTTATGCATTCTTCTTTTACAGGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAG
WT [EXYR A\CTTACACGTATTTTTCTTACTTATGCATTCTTCTTTTACAGGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAG]
SIVES: VA IO /WA . CTTACACGTATTTTTCTTACTTATGCATTCTTCTTTTACAGGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAG

AP NSOV RGN IEWAN T T T GCGTCGTGCACGGTGCTCACCATCGCGCATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCA
WT [EIVARIT TTGCGTCGTGCACGGTGCTCACCATCGCGCATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCA
ISIPVE VA IO I T T T GCGTCGTGCACGGTGCTCACCATCGCGCATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCA

RPNV RGN WIWIN CCGCGCAAGTGGCCGAGTTCGACCATCCCCACATCTTGCTCAGCAACCCCAATAGCAAGTTCTTCTCTATGGTCCGAGAGA
WT [ECNANRICGGCGAAGTGGCCGAGTTCGACCATCCCCACATCTTGCTCAGCAACCCCAATAGCAAGTTCTTCTCTATGGTCCGAGAGA
IS)FVE VA IO STV G CGCGAAGTGGCCGAGTTCGACCATCCCCACATCTTGCTCAGCAACCCCAATAGCAAGTTCTTCTCTATGGTCCGAGAGA

Hz ABCC2 (108802) erNeleyXerv:vNe[oruierNen:vNele)Nelongy:-v:uye/er:Neleifolelony v \e[ele
WT [CNEIRIC AGGAGAAAGCATGACAAGGACCTTAATGGAGGTCGCTAAGGC
SPM-A28C  (5119) eXejerNerv:vXeorNuierNe:vXelerNsospv.v-uieerNeleyyeieloup.-v:Nelele

Figure S3. Alignment of Helicoverpa zea ATP binding cassette transporter subfamily C2 (ABCC2) reference
genome sequence from 99,062 to 108,844 bp and amplicon sequences from wild type SIMRU and knockout
line SPM-A28C. The nucleotide sequence of SPM-A28C has a 4,645 bp deletion from 99,733 to 104,378 bp
(exon 3 to 13) and an insertion at the sgRNA target site in exon 21. Identical nucleotides are shown in white
text with black background and alignment gaps are indicated by hyphens. Deletions and insertions caused




by CRISPR/Cas9 editing at sgRNA target sites are marked with red text and nucleotide polymorphisms
between the reference genomic scaffold (Accession: KY701524) sequence and amplicon sequences, including
those may have been introduced by repair enzymes are shown in dark gray text with white background.
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(@RS CAATGATGCGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACAGGAGGCAGAG
[@RICAATGATGCGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACAGGAGGCAGAG
(@REASYINCAGAGAGCGACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCTGGTGTTTAC
SFBICAGAGAGCGACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCTGGTGTTTAC
(104334) elelslciuyeisigiesv:Xeuie/ouNeruier:Nolelor:v:Xe/ciNeiaiNel ol OO NMNECCCACTATTGGTTGAGT TTCTGGTAAGATAATGAAT
[@EFRICGGCCGTTCCTTGTACTGCTGATCACGCAAGGTGCTGCCACCAC T Gttt

(104494) GATAGTTAACATTTTGATTGCAGGACTAACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGGTAA
(205 ) mmmmm = =

(104574) GTCTACGAAATATCTCTGTTTTATTTATATGAACTTCCTGCGTATGTACCATTTGCAGTTCTAAGATCTCAACCTCAACT
(104654 ) AAAAAGTTATTTCTTTTCAGATACTGACATGAACGCACAAATTGGCTTACTTACAACTGCCCAGTACCTATACGTTTTCG
(205 ) == mm = m = = e e

(104734) GTGGAGTTATATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTTCGTAGCGATGACAATGCGAGCTTCTCAA
(205 ) === m == = =

(104814) AATCTTCACAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTTTCGATACCAATCCTTCTGGTGAGTAACA
(104894) TTCATCATTACACATAACATTATTTATTTAAGTGATCACATAAAAAAGTGCCATAGCATTTTGCGAGACAGTCAGTTAGA
(205 ) === m == = =
(104974) TAAGTAGAGATAATGATTTTAAAATCAAAGTAACGGACTCTCTCAATGTTAGAAGTGTAGGTAATTAGCGATAATTGCAG
(105054) CTGGCCAAGTGCCCAGGTTGCCGTGAGTAGACCTTAACATTAGTACACGCCAATTGCAACGACGGTAGCCAAGATAGCTT
(205 ) === m == = =

(105134) GGATAATAACAACATCTTTAATGAGTTCTGCAACTTTCGACTTGTGATTTTGGTGGCAGTAGATTTAAGAAAACGTTGTA
(205) == == oo oo o

(105214) CATATGTGTAGTATAAGATGATGATACATTCTAGGCTATCCGTATTTTTTTAGATTATGATTTATTAAATGCAAGAAGAT
(205 ) === m = = =

(105294) GATGCAATGAAATTAATTTACAACATCATGCTTATTGGAGCTTCTTTTGAATTTCGCAGGTCGTGTGCTGAACAGATTCT
(205) == == oo o = o o e

(105374) CAAAAGACATGGGTGCCATGGATGAGCTTCTTCCTCGCAGTCTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGT
(205 ) === mm = = =

(105454) GTGTTGGTGCTGAACGCCACTGCATTGCCCTGGACGCTTATACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTT
(205 ) === m = m = =

(105534) GAGATGGTACCTGAATACAGCTCAGGCTGTCAAACGTTTGGAGGGCACAAGTAAGTGTTACATGAACCATAGGCGTTATT
(2005 === oo o o o

(105614) TAAGAACAAATATTGATTTAGAGTGTAAATTAATTAACGGTTAGAACATCGCTAATAGTTTTGACTGCCTCGTTGGTCTA
(205) == === oo o

(105694) GAGGTCGCAAGCGCGGCTGCTGTGCTCGAGGTCTCGGGTTCGATTCCCGGGTCAGGCCGAAATCGCTTTGTGGGTTTTCA
(2005 === o o o o

(105774) TAAACTTTCACAAAGCAGCCCGTAGCCTGGAAGTTGGTGATTGATTCACCCGTGCATCGGAGAGCACGTARATGTCGGTC
(205) == === m o oo o e

(105854) CTGCGCCTGATCTCTTTCCGGTCGTGTCGGATTGCCGTCCCATCGGGTTATGAGAGTGAAGGAATAGGGAGTGCACCTGT
(2005 == = oo o o o

(105934) GTCTGCGCAAATGCTCGTGCACTATAATATGTCCTGCGCAGCTGGCTGATCTCCTTTAATGAGAACAGCCGCCGTGGCCG
(205 ) == m = m = e
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(106014) AAATCGGCCGTGGACGCCATTATTAATAGTTTTGAAATAAAATTATTTTAATTTTGTTTTATTTCTACTTACAGCCAAGA
(205

(106094) GTCCTGTATTTGGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCCCAGGATAGACAGATG
(205) == == oo o

(106174) AAATTGTTTGACGAAGCGCAGGTAAACATGAAGCTTATTATTTTTTTATATTAATTAAAATTACATCTAAAAAGATTTAT
(205

[PASICCAATINGTAATGGTTATATATTTCTTATTGCTGTTTACAGAATCTCCACACAAGTGCTTTCCACACATTCTTE®GGCGGTT

(@RISR IO T \CGGCATTTGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGAC
(VAN T ACGGCATTTGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGAC
(@RS T T TGGTGAGCACTTTTTCTTINGGCACATTAAAAGECAATATTTACACATTTCMAGTTCATAGTGTI@ATATCTTTGGCATT
(IS T T TGGTGAGCACTTTTTCTTINGGCACATTAAAAGIMCAATATTTACACATTTCIAGT TCATAGTGTIMATATCTTTGGCATT,

(@R XY CCATTCCATGTTGATAGAACAGAATTTGCTTATTTTTGTTTTTTTTTTCTTCCCAGGTGRTTTGATCCCGGTGGGAAG
(XS CCATTCCATGTTGATAGAACAGAATTTGCTTATTTTTGTTTTTTTTTTYCTTCCCAGGTGINTTTGATCCCGGTGGGAAG
(@RUBWEBN T GTCGGTCTGGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCARGOTAGCGTTCACAGCTGACTTTTTGG
(VAT GTCGGTCTGGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAPMNTAGGTTCACAGCTGACTTTTTGG
(106654) [clelonv:v:uierNelelcleuieyyeierNerNerNe oueier:v: TrNer:Nee / iXelouy:Xele{er:Xelele A GACCAA TAT(e[eNelon:v:XelerNeleyy:v:Xeyy:Ne
[QIEBNCCGCAAATGACGGCTGTGGAGAGAGTTCTGGAARMACACCEAGCTACCCACGG ikttt GGAGCAAGGACGTAAGTAC
(@RI \ A\ TCATTCGTTTTGAGATAGTTAGGTAATCTGACTTTGATTATTAAGTCCTTATCTGTCTAGCCTTTTTCCAACTATGTT
(C WM AATCATTCGTTTTGAGATAGTTAGGTAATCTGACTTTGATTATTAAGTCCTTATCTGTCTAGCCTTTTTCCAACTATGTT,
(@RISR BNCGGTACTTCTTCCAGTCTATGTGATTGGATGCAGTAATGAAAACCAGTTTTTACATAGGCGACTGCCTATCTGAACTTCT
(WEYSNCGGTACTTCTTCCAGTCTATGTGATTGGATGCAGTAATGAAAACCAGTTTTTACATAGGCGACTGCCTATCTGAACTTCT
(@RI A AATCTAGTTACCCGGGTAACCCGATATCCCTTTGGTTGTCAAATTTTGGCTCTGGCTTCTGACTACCGGCCAACCAAAR
(LA AATCTAGTTACCCGGGTAACCCGATATCCCTTTGGTTGTCAAATTTTGGCTCTGGCTTCTGACTACCGGCCAACCARAAA
(@RUCNEINCAAGGACGATAAGTTATAACATAGATATATTGATTTTCAGCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGT
[EIBICAAGGACGATAAGTTATAACATAGATATATTGATTTTCAGCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGT
(@ROWSYINCACGTTCTCAAATGTGTACCTGAATTATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCG
(ECEEGACGTTCTCAAATGTGTACCTGAATTATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCG

(@ROWERCY SN GCTGGAAGGTAAGAGACCTAATAATGTATTTGATTAAAATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTA|
(@RS GCTGGAAGGTAAGAGACCTAATAATGTATTTGATTAAAATAAAAGCAATAAAGATATACTTGCCGTGCTACCCTAAACTA

(@R PRRBNCCCCGTGTTCCATGTATTATTCAGATAAATTCCATCCAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCA
[@RESYAICCCGTGTTCCATGTATTATTCAGATAAATTCCATCCAAAGGTTGTCTAGAAGAAATCGCTGTTTGGCGATAAGACGGCCA|
(@ROWMAY Y\ TTATACTGTTCTTTGTGTCATATGATTATCAAGATGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTT
(@R T TATACTGTTCTTTGTGTCATATGATTATCAAGATGATATGATGAGAAGATTTATAAAGAATAATCTATCTATGTATTT

(@RI CCTTACTTAATGTAATGAATGTTGTAGGTTGGAGTTGTAGGCAGAACAGGAGCCGGCAAGTCATCGCTCATCGCGGCTTT
(QRCRRNIGCTTACTTAATGTAATGAATGTTGTAGGTTGGAGTTGTAGGCAGAACAGGAGCCGGCAAGTCATCGCTCATCGCGGCTTT
(QROWEASY NG TTCCGGCTTAGTGACATAAGCGGCAGCATCAAAATTGACGGTGTGGACACCGAAGGATTAGCCAAAAAGGTATCGATGT
(@REEEMGT TCCGGCTTAGTGACATAAGCGGCAGCATCAAAATTGACGGTGTGGACACCGAAGGATTAGCCAAAAAGGTATCGATGT
(@RI T AAAAAATACATTCTTTCTAAAAGACTTAGTGAAGTATTATTTATTGTTTAGTTARAATTACTAATAGAATTTGTGGATTT
ORWFA T AAAAAATACATTCTTTCTAAAAGACTTAGTGAAGTATTATTTATTGTTTAGTTAAATTACTAATAGAATTTGTGGATTT
(@RI T TGAAAATATATTAACGGCACGAGCTCGTGGTTTCCAGCACCCGGATAAAAATATCCTTTTTATTGCAATTTTATTTGC
(@RSIENIGT TGAAAATATATTAACGGCACGAGCTCGTGGTTTCCAGCACCCGGATAAAAATATCCTTTTTATTGCAATTTTATTTGC
(@RI CTCTCTTTTATGAACTCTCTTATGTACTCACCTTAAGTACTCTCTTATGTAAGATCTCATGTACTTCCCTTATGTACTC
(@R CTCTCTTTTATGAACTCTCTTATGTACTCACCTTAAGTACTCTCTTATGTAAGATCTCATGTACTTCCCTTATGTACTC
(@ROAE YT CTTABGTACCCTCTTATGTGCTCTCTTATGTACTCCCCTTATGTACTCCTCTTCTGTACTCCTCTTATACAAAGTGTGT
ORI TCTTAMGTACCCTCTTATGTGCTCTCTTATGTACTCCCCTTATGTACTCCTCTTCTGTACTCCTCTTATACAAAGTGTGT
(@RONASYSIC GTACCTAATCACATGAAATTAAATACGTTGATATACTGGTTAATACATTTGTAGGAAAAGTAAGAGAATCTTATGTCGT
(@WEESICGTACCTAATCACATGAAATTAAATACGTTGATATACTGGTTAATACATTTGTAGGAAAAGTAAGAGAATCTTATGTCGT

(@RS INC CAATINGTAATGGTTATATATTTCTTATTGCTGTTTACAGAATCTCCACACAAGTGCTTTCCACACATTCTT®MGGCGGTT
)



EAD NI OGN NICAATTT TTTTTTATTTAGAAMATTGATTCAGCGATAACTTTTTACATTCGCAGACTTTGAGATCGAAAATATCAATTATT
SPM-B1 (@RS CAATTTTTTTTTATTTAGAAMATTGATTCAGCGATAACTTTTTACATTCGCAGACTTTGAGATCGAAAATATCAATTATT
AN (OGN ONRIPN CCACAAGAGCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATATTTG]
SPM-B1 (@RI CCACAAGAGCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATATTTG]
EAD NI O QNI G A GGGCGTTGGAACAGGTACGCTTAATTAAATTACTTCTISAACAGACCCTCGGCACTCGAACTAATCTAACTAATGAATG
SPM-B1 (AT GAGGGCGCGTTGGAACAGGTACGCTTAATTAAATTACTTCT@®AACAGACCCTCGGCACTCGAACTAATCTAACTAATGAATG]

AN (OGN NN\ \TCTATGATTTTAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTC
SPM-B1 (AR \TCTATGATTTTAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTC
AN IOV GRS PREIN T A TGGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCG]
SPM-B1 (AL T A TGGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCG]
EAD NI O AN QNI C TAACGTCGATCCTCAGTAAGTCAATCATTCTATAGTTGTGGTCAATGGCGTTAATTTATTGTTCTAGGTTTTCCAATGT
SPM-B1 (VAR C TAACGTCGATCCTCAGTAAGTCAATCATTCTATAGTTGTGGTCAATGGCGTTAATTTATTGTTCTAGGTTTTCCAATGT

( )

)

( )

)

( )

)
AP NIl A QN AN G T TAAAAGT T TAAT TAAAAGCAAAATATAGATACGTCATTAAATAAATTATTTATTCGGTAATAGGACTTCCTTATTGGC
SPM-B1 CRBYAICTTAAAAGT TTAATTAAAAGCAAAATATAGATACGTCATTAAATAAATTATTTATTCGGTAATAGGACTTCCTTATTGGC

( )

)

( )

)

( )

)

( )

)

E AP NI O A QNN G AGT TTGTTTCATTTTGTTTCTGAATTTAAATACATAATAGTCAGCTAATATAATAATTACTGCAGAGAACTTACACGTA]
SPM-B1 (LS GAGTTTGTTTCATTTTGTTTCTGAATTTAAATACATAATAGTCAGCTAATATAATAATTACTGCAGAGAACTTACACGTA]
EAD NGO AN GNUCWENI T T TT TCTTACTTATGCATTCTTCTTTTACAGGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGC
SPM-B1 (OASMEM T T TTTCTTACTTATGCATTCTTCTTTTACAGGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGC
E AP NSO QNI CGGTGCTCACCATCGCGCATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCAGGGCGAAGTGGC
SPM-B1 (AP CGGTGCTCACCATCGCGCATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCAGGGCGAAGTGGC
EAD NGOV QN WICE I CGAGTTCGACCATCCCCACATCTTGCTCAGCAACCCCAATAGCAAGTTCTTCTCTATGGTCCGAGAGACAGGAGAAAGCA]
SPM-B1 (AWK CGAGTTCGACCATCCCCACATCTTGCTCAGCAACCCCAATAGCAAGTTCTTCTCTATGGTCCGAGAGACAGGAGAAAGCA)

Hz ABCC2 (108814)

SPM-B1 (2754) [NeINSNXelS:

Figure S4. Alignment of Helicoverpa zea ATP binding cassette transporter subfamily C2 (ABCC2) reference
genome sequence from 104,174 to 108,822 bp and amplicon sequence from the knockout line SPM-B1 with
1,876 bp and 10 bp deletions at the sgRNA target sites of exon 13 and exon 19, respectively. Identical
nucleotides are shown in white text with black background and alignment gaps are indicated by hyphens.
Deletions and insertions caused by CRISPR/Cas9 editing at sgRINA target sites are marked with red text and
nucleotide polymorphisms between the reference genomic scaffold (Accession: KY701524) sequence and
amplicon sequences, including those may have been introduced by repair enzymes are shown in dark gray
text with white background.
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GTAATTTATATAATTCAGAAAGACAA

N\ TGGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTAT)
TGGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTAT)
TGGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTAT]
TGGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTAT)
TGGAAGGCATTACGAAAGGCCTACTGGGTCTCCTACATGCCAGGAGCTATTTTTAT)

CATCATTCAATCTGCAGCCAGGACGTATCAGCCGCTGTTGTTTTCTCAGETACTGTCGTACTGGTCGGTGGACAGTGAAA
CATCATTCAATCTGCAGCCAGGACGTATCAGCCGCTGTTGTTTTCTCAGTTACTGTCGTACTGGTCGGTGGACAGTGAAA
CATCATTCAATCTGCAGCCAGGACGTATCAGCCGCTGTTGTTTTCTCAGTTACTGTCGTACTGGTCGGTGGACAGTGAAA
CATCATTCAATCTGCAGCCAGGACGTATCAGCCGCTGTTGTTTTCTCAGTTACTGTCGTACTGGTCGGTGGACAGTGAAA
CATCATTCAATCTGCAGCCAGGACGTATCAGCCGCTGTTGTTTTCTCAGTTACTGTCGTACTGRTIE

TGACTCAGCAAGACGCTGGCCTETATGCTCTCGCCATGCTGGGACTGAACTTCGTCTCCATGATGTGTCAGCACCACAAC]
TGACTCAGCAAGACGCTGGCCTCTATGCTCTCGCCATGCTGGGACTGAACTTCGTCTCCATGATGTGTCAGCACCACAAC
TGACTCAGCAAGACGCTGGCCTCTATGCTCTCGCCATGCTGGGACTGAACTTCGTCTCCATGATGTGTCAGCACCACAAC]
TGACTCAGCAAGACGCTGGCCTCTATGCTCTCGCCATGCTGGGACTGAACTTCGTCTCCATGATGTGTCAGCACCACAAC

ACACTGTTTGTGATGCGGTTCAGTTTAAAAGTCAAGGTTGCCTGTTCTTCGCTTTTGTATAGGAAGTTGCTCCGCATGAC
ACACTGTTTGTGATGCGGTTCAGTTTAAAAGTCAAGGTTGCCTGTTCTTCGCTTTTGTATAGGAAGTTGCTCCGCATGAC
ACACTGTTTGTGATGCGGTTCAGTTTAAAAGTCAAGGTTGCCTGTTCTTCGCTTTTGTATAGGAAGTTGCTCCGCATGAC

ACACTGTTTGTGATGCGGTTCAGTTTAAAAGTCAAGGTTGCCTGTTCTTCGCTTTTGTATAGGAAGTTGCTCCGCATGAC

CCAAGTGTCGGTGGGTGAGGTGGCAGGAGGAAAGCTGGTGAACTTGCTGTCCAACGATATCACGAGGTTCGACTACGCGT)
CCAAGTGTCGGTGGGTGAGGTGGCAGGAGGAAAGCTGGTGAACTTGCTGTCCAACGATATCACGAGGTTCGACTACGCGT
CCAAGTGTCGGTGGGTGAGGTGGCAGGAGGAAAGCTGGTGAACTTGCTGTCCAACGATATCACGAGGTTCGACTACGCGT
CCAAGTGTCGGTGGGTGAGGTGGCAGGAGGAAAGCTGGTGAACTTGCTGTCCAACGATATCACGAGGTTCGACTACGCGT

TCATGTTCCTACATTACTTGTGGATCGTGCCTATCCAAGTGGCTGTTGTTTTGTATTCTTGTGGGAGGCTGCTGGCTTC]
TCATGTTCCTACATTACTTGTGGATCGTGCCTATCCAAGTGGCTGTTGTTTTGTATTTCTTGTGGGAGGCTGCTGGCTTC]
TCATGTTCCTACATTACTTGTGGATCGTGCCTATCCAAGTGGCTGTTGTTTTGTATTTCTTGTGGGAGGCTGCTGGCTTC]
TCATGTTCCTACATTACTTGTGGATCGTGCCTATCCAAGTGGCTGTTGTTTTGTATTTCTTGTGGGAGGCTGCTGGCTTC]

GCACCCTTCGTCGGTCTGTTTGGAGTCGTTATACTGATTTTACCACTGCAAGCTGGCTTGACGAAACTCACAACTGTTGT
GCACCCTTCGTCGGTCTGTTTGGAGTCGTTATACTGATTTTACCACTGCAAGCTGGCTTGACGAAACTCACAACTGTTGT
GCACCCTTCGTCGGTCTGTTTGGAGTCGTTATACTGATTTTACCACTGCAAGCTGGCTTGACGAAACTCACAACTGTTGT
GCACCCTTCGTCGGTCTGTTTGGAGTCGTTATACTGATTTTACCACTGCAAGCTGGCTTGACGAAACTCACAACTGTTGT

AAGACGTGAGACGGCTAAGAGAACGGACAGGCGAATTAAACTAATGAGTGAAATTATTGGTGGTATTCAGGTCATTAAAA
[AAGACGTGAGACGGCTAAGAGAACGGACAGGCGAATTAAACTAATGAGTGAAATTATTGGTGGTATTCAGGTCATTAAAA
AAGACGTGAGACGGCTAAGAGAACGGACAGGCGAATTAAACTAATGAGTGAAATTATTGGTGGTATTCAGGTCATTAAAA
[AAGACGTGAGACGGCTAAGAGAACGGACAGGCGAATTAAACTAATGAGTGAAATTATTGGTGGTATTCAGGTCATTAAAA

(LA T GTACGCTTGGGAGAAACCCTTCCAGCTAGTTGTGAAGGCAGCTCGTGCCTTTGAAATGAGTGCCCTCAGGAAGTCCATC
[EYWAM T GTACGCTTGGGAGAAACCCTTCCAGCTAGTTGTGAAGGCAGCTCGTGCCTTTGAAATGAGTGCCCTCAGGAAGTCCATC
WA T GTACGCTTGGGAGAAACCCTTCCAGCTAGTTGTGAAGGCAGCTCGTGCCTTTGAAATGAGTGCCCTCAGGAAGTCCATC
SN T GTACGCTTGGGAGAAACCCTTCCAGCTAGTTGTGAAGGCAGCTCGTGCCTTTGAAATGAGTGCCCTCAGGAAGTCCATC
(




KM360184
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TTCATCAGGAGTACTTTCCTAGGGTTCATGTTGTTCACTGAGCGAAGCATCATGTTTGTCACAGTGTTGACACTCGCTCT
TTCATCAGGAGTACTTTCCTAGGGTTCATGTTGTTCACTGAGCGAAGCATCATGTTTGTCACAGTGTTGACACTCGCTCT]

TTCATCAGGAGTACTTTCCTAGGGTTCATGTTGTTCACTGAGCGAAGCATCATGTTTGTCACAGTGTTGACACTCGCTCT
TTCATCAGGAGTACTTTCCTAGGGTTCATGTTGTTCACTGAGCGAAGCATCATGTTTGTCACAGTGTTGACACTCGCTCT)
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CACAGGCACTATGATTACTGCCACTACGATATACCCTATTCAACAGTACTTCAGTATTATTCAGTT@AAMGTAACACTGA
CACAGGCACTATGATTACTGCCACTACGATATACCCTATTCAACAGTACTTCAGTATTATTCAGTTTAACGTAACACTGA
CACAGGCACTATGATTACTGCCACTACGATATACCCTATTCAACAGTACTTCAGTATTATTCAGTTTAACGTAACACTGA
CACAGGCACTATGATTACTGCCACTACGATATACCCTATTCAACAGTACTTCAGTATTATTCAGTTTAACGTAACACTGA

TCATTCCTATGGCAATCGCAAGTTATTCCGAGATGATGGTGTCCATAGAACGTATCCAGGGATTCCTTAGTTTGGACGAG
TCATTCCTATGGCAATCGCAAGTTATTCCGAGATGATGGTGTCCATAGAACGTATCCAGGGATTCCTTAGTTTGGACGAG
TCATTCCTATGGCAATCGCAAGTTATTCCGAGATGATGGTGTCCATAGAACGTATCCAGGGATTCCTTAGTTTGGACGAG
TCATTCCTATGGCAATCGCAAGTTATTCCGAGATGATGGTGTCCATAGAACGTATCCAGGGATTCCTTAGTTTGGACGAG

CGGTCCGACATGCAAGTGACTCCAAAAATEAATGGATCTAACAATAACACTTTGTTTAAATCCAAGAAGTCACCACTTGA
CGGTCCGACATGCAAGTGACTCCAAAAATTAATGGATCTAACAATAACACTTTGTTTAAATCCAAGAAGTCACCACTTGA
CGGTCCGACATGCAAGTGACTCCAAAAATTAATGGATCTAACAATAACACTTTGTTTAAATCCAAGAAGTCACCACTTGA
CGGTCCGACATGCAAGTGACTCCAAAAATTAATGGATCTAACAATAACACTTTGTTTAAATCCAAGAAGTCACCACTTGA

AGTAGGCATCGTGCCTAAGAAATACTCACCTAGTGAAGTTATGGCTGCAAAGGAGATGCAGGATGATCCTACCCAGATGP
AGTAGGCATCGTGCCTAAGAAATACTCACCTAGTGAAGTTATGGCTGCAAAGGAGATGCAGGATGATCCTACCCAGATGG
AGTAGGCATCGTGCCTAAGAAATACTCACCTAGTGAAGTTATGGCTGCAAAGGAGATGCAGGATGATCCTACCCAGATGG
AGTAGGCATCGTGCCTAAGAAATACTCACCTAGTGAAGTTATGGCTGCAAAGGAGATGCAGGATGATCCTACCCAGATGG

ACTATCCTATCAGGCTTAACAAAGTAAGCGCATCGTGGACCGGCAGCAATAGTTCTTCAGAAATGACACTTAAGAATATA
ACTATCCTATCAGGCTTAACAAAGTAAGCGCATCGTGGACCGGCAGCAATAGTTCTTCAGAAATGACACTTAAGAATATA
ACTATCCTATCAGGCTTAACAAAGTAAGCGCATCGTGGACCGGCAGCAATAGTTCTTCAGAAATGACACTTAAGAATATA
ACTATCCTATCAGGCTTAACAAAGTAAGCGCATCGTGGACCGGCAGCAATAGTTCTTCAGAAATGACACTTAAGAATATA

TCGTTACGTATIRCGTAAAGGAAAATTGTGTGCTATCATTGGTCCTGTGGGGTCCGGAAAGACATCTCTACTGCAACTGCT]
TCGTTACGTATTCGTAAAGGAAAATTGTGTGCTATCATTGGTCCTGTGGGGTCCGGAAAGACATCTCTACTGCAACTGCT)
TCGTTACGTATTCGTAAAGGAAAATTGTGTGCTATCATTGGTCCTGTGGGGTCCGGAAAGACATCTCTACTGCAACTGCT]
TCGTTACGTATTCGTAAAGGAAAATTGTGTGCTATCATTGGTCCTGTGGGGTCCGGAAAGACATCTCTACTGCAACTGCT]

CTTAAAAGAATTACCATTGAATAGTGGTACACTTGACGTGAGCGGGAAAATGTCGTACGCTTGTCAAGAGTCITGGCTGT
CTTAAAAGAATTACCATTGAATAGTGGTACACTTGACGTGAGCGGGAAAATGTCGTACGCTTGTCAAGAGTCCTGGCTGT
CTTAAAAGAATTACCATTGAATAGTGGTACACTTGACGTGAGCGGGAAAATGTCGTACGCTTGTCAAGAGTCCTGGCTGT
CTTAAAAGAATTACCATTGAATAGTGGTACACTTGACGTGAGCGGGAAAATGTCGTACGCTTGTCAAGAGTCCTGGCTGT

TCCCAGGCACAGTACGAGAAAACATTTTGTTCGGCCTAACTTACGAACCCACAAAATACAAAGAGGTTTGCAAGGTGTGT]
TCCCAGGCACAGTACGAGAAAACATTTTGTTCGGCCTAACTTACGAACCCACAAAATACAAAGAGGTTTGCAAGGTGTGT]
TCCCAGGCACAGTACGAGAAAACATTTTGTTCGGCCTAACTTACGAACCCACAAAATACAAAGAGGTTTGCAAGGTGTGT]
TCCCAGGCACAGTACGAGAAAACATTTTGTTCGGCCTAACTTACGAACCCACAAAATACAAAGAGGTTTGCAAGGTGTGT)

TCGTTGCTGCCTGACTTCAAGCAGTTCCCGTATGGTGACCTGTCTTTAGTGGGAGAACGAGGAGTGTCCCTGTCAGGTGG
TCGTTGCTGCCTGACTTCAAGCAGTTCCCGTATGGTGACCTGTCTTTAGTGGGAGAACGAGGAGTGTCCCTGTCAGGTGG
TCGTTGCTGCCTGACTTCAAGCAGTTCCCGTATGGTGACCTGTCTTTAGTGGGAGAACGAGGAGTGTCCCTGTCAGGTGG
TCGTTGCTGCCTGACTTCAAGCAGTTCCCGTATGGTGACCTGTCTTTAGTGGGAGAACGAGGAGTGTCCCTGTCAGGTGG

TCAAAGAGCCAGGATCAATTTGGCTAGAGCAATTTATCGTGAGGCCGACATTTACTTGCTGGATGATCCCCTATCTGCAG
TCAAAGAGCCAGGATCAATTTGGCTAGAGCAATTTATCGTGAGGCCGACATTTACTTGCTGGATGATCCCCTATCTGCAG
TCAAAGAGCCAGGATCAATTTGGCTAGAGCAATTTATCGTGAGGCCGACATTTACTTGCTGGATGATCCCCTATCTGCAG
TCAAAGAGCCAGGATCAATTTGGCTAGAGCAATTTATCGTGAGGCCGACATTTACTTGCTGGATGATCCCCTATCTGCAG

TGGACGCTAATGTAGGCAGACAACTGTTTGATGGCTGCATCAAAGGCTACCTCACTGGACGAACTTGCGTCTTGGTCACC

TGGACGCTAATGTAGGCAGACAACTGTTTGATGGCTGCATCAAAGGCTACCTCACTGGACGAACTTGCGTCTTGGTCACC
TGGACGCTAATGTAGGCAGACAACTGTTTGATGGCTGCATCAAAGGCTACCTCACTGGACGAACTTGCGTCTTGGTCACC
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TGGACGCTAATGTAGGCA! GGACGAACTTGCGTCTTGG

CATCAGATCCATTACCTCAAAGCTGCTGATTTTATTGTAGTCCTTAATGAGGGTTCCGTCGAGAATATGGGCACTTATGA
CATCAGATCCATTACCTCAAAGCTGCTGATTTTATTGTAGTCCTTAATGAGGGTTCCGTCGAGAATATGGGCACTTATGA
CATCAGATCCATTACCTCAAAGCTGCTGATTTTATTGTAGTCCTTAATGAGGGTTCCGTCGAGAATATGGGCACTTATGA
CATCAGATCCATTACCTCAAAGCTGCTGATTTTATTGTAGTCCTTAATGAGGGTTCCGTCGAGAATATGGGCACTTATGA

TGAGCTGGTGAAGACAGGAACTGAATTCTCGATGCTGCTATCCAACCAAGAAAATGACGCAACTGAAAACGAAAAGAAAG
TGAGCTGGTGAAGACAGGAACTGAATTCTCGATGCTGCTATCCAACCAAGAAAATGACGCAACTGAAAACGAAAAGAAAG
TGAGCTGGTGAAGACAGGAACTGAATTCTCGATGCTGCTATCCAACCAAGAAAATGACGCAACTGAAAACGAAAAGAAAG
TGAGCTGGTGAAGACAGGAACTGAATTCTCGATGCTGCTATCCAACCAAGAAAATGACGCAACTGAAAACGAAAAGAAAG

[ACCGACCAGCAATGATGCGAGGAATATCEAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACA(G
ACCGACCAGCAATGATGCGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACA(G
[ACCGACCAGCAATGATGCGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACAG]
[ACCGACCAGCAATGATGCGAGGAATATCAAAAATCTCAGTTAAGAGCGACACCGAAATGGAACAGAAGGCTCAAATACAG]

GAGGCAGAGGAGAGAGCGACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCT
GAGGCAGAGGAGAGAGCGACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCT
GAGGCAGAGGAGAGAGCGACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCT)
GAGGCAGAGGAGAGAGCGACAGGTAGCTTGAAGTTTGAGGTGGTGCTCAAGTACCTGAGCTCCGTCCAGTCCTGGTGTCT

GGTGTTTACGGCGTTCCTTGTACTGCTGATCACGCAAGGTGCTGCCACCACTGCCGACTATTGGTTGAGTTTCTGGACTA
GGTGTTTACGGCGTTCCTTGTACTGCTGATCACGCAAGGTGCTGCCACCACTGCCGACTATTGGTTGAGTTTCTGGACTA
GGTGTTTACGGCGTTCCTTGTACTGCTGATCACGCAAGGTGCTGCCACCACTGCCGACTATTGGTTGAGTTTCTGGACTA
GGTGTTTACGGCGTTCCTTGTACTGCTGATCACGCAAG

ACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGATACTGACATGAACGCACAAATTGGCTTACTT
ACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGATACTGACATGAACGCACAAATTGGCTTACTT]

ACCAAGTGGATTCTTATGAACAATCTTTACCTGAAGGCGTGGATCCAGATACTGACATGAACGCACAAATTGGCTTACTT

ACAACTGCHCAGTACCTATACGTTTTCGGTGGAGTTATATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTT]
ACAACTGCCCAGTACCTATACGTTTTCGGTGGAGTTATATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTT
ACAACTGCCCAGTACCTATACGTTTTCGGTGGAGTTATATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTT

ACAACTGCCCAGTACCTATACGTTTTCGGTGGAGTTATATTGGCTTTAATAGTCATGACCCTCGTCAGAATCACAGCTTT

CGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCACAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTT
CGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCACAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTT
CGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCACAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTT

CGTAGCGATGACAATGCGAGCTTCTCAAAATCTTCACAACACTATTTACGAAAAATTAATTGTGACAGTAATGAGATTTT
TCGATACCAATCCTTCTGGTCGTGTGCTGAACAGATTCTCAAAAGACATGGGTGCCATGGATGAGCTTCTTCCTCGCAGT]
TCGATACCAATCCTTCTGGTCGTGTGCTGAACAGATTCTCAAAAGACATGGGTGCCATGGATGAGCTTCTTCCTCGCAGT)
TCGATACCAATCCTTCTGGTCGTGTGCTGAACAGATTCTCAAAAGACATGGGTGCCATGGATGAGCTTCTTCCTCGCAGT]
TCGATACCAATCCTTCTGGTCGTGTGCTGAACAGATTCTCAAAAGACATGGGTGCCATGGATGAGCTTCTTCCTCGCAGT]
CTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGTGTGTTGGTGCTGAACGCCACTGCATTGCCCTGGACGCTTAT
CTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGTGTGTTGGTGCTGAACGCCACTGCATTGCCCTGGACGCTTAT]
CTTTTAGAAACAGTTCAGATGTATTTGTCGCTGACCAGTGTGTTGGTGCTGAACGCCACTGCATTGCCCTGGACGCTTAT

ATTTGTCGCTGACCAGTGTGTTGGTGCTGAACGCCACTGCATTGCCCTGGACGCTTAT
ACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGTACCTGAATACAGCTCAGGCTGTCAAACGTTTG(H

ACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGTACCTGAATACAGCTCAGGCTGTCAAACGTTTG(H
ACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGTACCTGAATACAGCTCAGGCTGTCAAACGTTTGG

ACCTACCTCCGTGTTGATTGTCATCTTCGTGCTCATGTTGAGATGGTACCTGAATACAGCTCAGGCTGTCAAACGTTTGG

AGGGCACAACCAAGAGTCCTGTATTTGGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCC]
AGGGCACAACCAAGAGTCCTGTATTTGGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCC
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AGGGCACAACCAAGAGTCCTGTATTTGGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCC

IAGGGCACAACCAAGAGTCCTGTATTTGGAATGATTAACTCCACTATTTCTGGACTCTCCACTATTAGAAGTTCGGGTTCC

CAGGATAGACAGATGAAATTGTTTGACGAAGCGCAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTAC
CAGGATAGACAGATGAAATTGTTTGACGAAGCGCAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTAC
CAGGATAGACAGATGAAATTGTTTGACGAAGCGCAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTAC

CAGGATAGACAGATGAAATTGTTTGACGAAGCGCAGAATCTCCACACAAGTGCTTTCCACACATTCTTCGGCGGTTCTAC

GGCATTTGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTG
GGCATTTGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTG
GGCATTTGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTG

GGCATTTGCATTGTATCTCGATACTTTGTGTTTGACCTACCTCGGTGTCGTCATGTCAATTTTCATTTTGGGCGACTTTG

GTGATTTGATCCCGGTGGGAAGTGTCGGTCTGGCTGTCEGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCT
GTGATTTGATCCCGGTGGGAAGTGTCGGTCTGGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCT
GTGATTTGATCCCGGTGGGAAGTGTCGGTCTGGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCT
GTGETTTGATCCCGGTGGGAAGTGTCGGTCTGGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAEET
GTGATTTGATCCCGGTGGGAAGTGTCGGTCTGGCTGTCAGTCAGTCCATGGTGCTGACCATGATGTTGCAGATGGCAGCT

BCACAGCTGACTTTTTGGGGCAAATGACGGCTGTGGAGAGAGT TCTGGAATACACCAAGCTACCCACGGAGACCAA
AGGTTCACAGCTGACTTTTTGGGGCAAATGACGGCTGTGGAGAGAGT TCTGGAATACACCAAGCTACCCACGGAGACCAA
AGGTTCACAGCTGACTTTTTGGGGCAAATGACGGCTGTGGAGAGAGT TCTGGAATACACCAAGCTACCCACGGAGACCAA
AGGTTCACAGCTGACTTTTTGGGGCAAATGACGGCTGTGGAGAGAGTTCTGGAARACACCEAGCTACCCACGH
AGGTTCACAGCTGACTTTTTGGGGCAAATGACGGCTGTGGAGAGAGT TCTGGAATACACCAAGCTACCCACGGAGACCAA

TATGGAGCAAGGACCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCTCAAATGTGTACCTGAATT
TATGGAGCAAGGACCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCTCAAATGTGTACCTGAATT
TATGGAGCAAGGACCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCTCAAATGTGTACCTGAATT
[ G G2 GC A AGGAC e G 2. AT GGCCCAGTGCTGGTAGAGTGACGTTCTCAAATGTGTACCTGAATT
TATGGAGCAAGGACCAACTAACCCACCAAAGGAATGGCCCAGTGCTGGTAGAGTGACGTTCTCAAATGTGTACCTGAATT

ATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTTGGAGTTGTAGGCAGA
ATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTTGGAGTTGTAGGCAGA
ATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTTGGAGTTGTAGGCAGA
ATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTTGGAGTTGTAGGCAGA
ATTCCATGGAAGACCCGCCGGTGCTGAAGGACTTAAACTTTGAAATTCAAAGCGGCTGGAAGGTTGGAGTTGTAGGCAGA

ACAGGAGCCGGCAAGTCATCGCTCA
ACAGGAGCCGGCAAGTCATCGCTC
ACAGGAGCCGGCAAGTCATCHCHE
ACAGGAGCCGGCAAGTCATCGCTCA

GTTG----— A TESNA CEINGEHG T IR NI C T GGl MACTTTGAGATCGAAAATATCAATTATTCCACAAGA
AGCATCAAAATTGACGGTGTGGACACCGAAGGATTAGCCAAAAAGACTTTGAGATCGAAAATATCAATTATTCCACAAGA

GCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATATTTRUNNGGAG]
GCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATATT T i GGAGG
GCCGGTGCTGTTCTCGGCTACTCTGCGATACAATTTGGACCCGTTCGACGATTACAGCGACGACGATATTT S GGAGG]

GCGTTGGAACAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTAT
GCGTTGGAACAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTAT
GCGTTGGAACAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTAT
GCGTTGGAACAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTAT
GCGTTGGAACAGGTGGAATTAAAAGAAGGAATACCGGCTTTAGACTTTAAGGTCGCTGAAGGTGGTACTAACTTCTCTAT]

GGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCGCTA
GGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCGCTA
GGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCGCTA
GGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCGCTA
GGGACAACGTCAGTTGGTTTGCTTGGCTCGTGCCATTCTACGCTCTAACAAAATACTCATCATGGACGAAGCTACCGCTA

IACGTCGATCCTCAGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGCACGGTGCTCACCATCGCG
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ACGTCGATCCTCAGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGCACGGTGCTCACCATCGCG
IACGTCGATCCTCAGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGCACGGTGCTCACCATCGCG
ACGTCGATCCTCAGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGCACGGTGCTCACCATCGCG
IACGTCGATCCTCAGACGGACGCTTTGATCCAAAAGACGATCCGTCGTCAGTTTGCGTCGTGCACGGTGCTCACCATCGCG

CATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCAGGGCGAAGTGGCCGAGTTCGACCATCCCCA
CATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCAGGGCGAAGTGGCCGAGTTCGACCATCCCCA
CATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCAGGGCGAAGTGGCCGAGTTCGACCATCCCCA

CATCGACTGAACACCATCATGGACTCCGACCGAGTGCTGGTCATGGACCAGGGCGAAGTGGCCGAGTTCGACCATCCCCA
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Figure S5. Alignment of partial mRNA sequences of Helicoverpa zea ATP binding cassette transporter
subfamily C2 (ABCC2) from knockout lines SPM-8, SPM-16, SPM-B1, and SPM-A28C with H. zea ABCC2
mRNA sequence KM360184 from GenBank.Identical nucleotides are shown in white text with black
background and alignment gaps are indicated by hyphens.
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Figure S6. Alignment of putative amino acid sequences predicted from partial mRNA sequences of
Helicoverpa zea ATP binding cassette transporter subfamily C2 (ABCC2) gene knockout lines SPM-8, SPM-16,
SPM-B1, and SPM-A28C with the ABCC2 amino acid sequence AKH49600 from GenBank. Identical amino
acids are shown by white text in black background and alignment gaps are shown with a hyphen.



A.

KZ117297  IXCHNUUUNErNP:VEIoU} CLV-NUV-VANEUNEUWWAC CACGGAGACCAATGAATCACACINELVASINEI XUV VUNEL N YNE) NWNEI NP VU
WT AGTTTAGATAAGCTHAATAACTGTGTTAMe:Neleler.XerNelor:V:Hier.v.uier\er:XeACAAGAGACTAATGATAGATAGATAATA
SPM-28C AGTTTAGATAAGCTIAATAACTGTGT TA[SerNelelerNer:Noor.V.uyer.v.ber NV X6 A\ GAAGAGACTAATGATAGATAGATAATA
SPM-B1 AGTTTAGATAAGCTIAATAACTGTGT TA[GerNelelererNolor.v.uxer.v.bierNer X6 A\ GAAGAGACTAATGATAGATAGATAATA

B.

Kz117297 [eler:v:ue(eleVNO UV VN RNNVNVNNIV:VVACCACGGAGAACAAAATTACTAGCe[erNeleaielsloruv.Neleler:V:V:V:-u NSl ele{eu .V
WT CGAATGCGCACATAATTTTATATCTAAA MG NeleerXer vy V:V.Uup v e 8 CCGAGGTGCCATAGTGGAAAATCGCCTAA
SPM-28C [eler:v:uNe(eleoVNS UV VN RNNVNVNNIV:VVACCACGGAGAACAAAATTACTAGCe[erNeleaielsloruvNeleler:V:V:V-NU NSl ele{eN 2V
SPM-B1 CGAATGCGCACATAATTTTATATCTAAAM®NeleerXer VA VV.V.Uup w8 GGAGGTGCCATAGTGGAAAATCGCCTAA
C.

Kz117617 GAATTTGATATTGACTTTTAAGCCCTCTeerNeleerXerNeler:.V:uv.V.Xe)\euw.VNe A\CACAGAGTAAGGAAAGATGAGTGGAGA
WT GAATTTGATATTGACTTTTAAGCCCTCTeerNeleerXerNeler:v.u.v.\er\euw.VAe \CACAGAGTAAGGAAAGATGAGTGGAGA
SPM-28C GAATTTGATATTGACTTTTAAGCCCTCTeer\elelerXerNeler:V:uv.V.Xe).\euw.VNe A\CACAGAGTAAGGAAAGATGAGTGGAGA
SPM-B1 GAATTTGATATTGACTTTTAAGCCCTCTeerNelelerXerNeler:v.uv.v.Xer\euw.VNe A\CACAGAGTAAGGAAAGATGAGTGGAGA
D.

Kz118710 CGCAATAGTATTTTTAAATAAATAAACGE:V:NV:VXeuv.V-Yv:NejelelelerNeufele TTCGCTTGCTCCGTGTCTGGCACTTGGE
WT CGCAATAGTATTTTTAAATAAATAAACGE:V:NV:VXeuv.V-Yv:NejelelelorNeufele TTCGCTTGCTCCGTGTCTGGCACTTGGE
SPM-28C CGCAATAGTATTTTTAAATAAATAAACGEV:NV. Ve V.Y NedelelelorNeafele TTCGCTTGCTCCGTGTCTGGCACTTGGG
SPM-B1 CGCAATAGTATTTTTAAATAAATAAACGE:V:NV:VXeuv.V-Yiv:NejelelelorNeuele TTCGCTTGCTCCGTGTCTGGCACTTGGE

Figure S7. Alignment of nucleotide sequences from potential off-target sites for exon 13 and exon 19 sgRNA
in Helicoverpa zea ATP binding cassette transporter subfamily C2 (ABCC2) knockout lines SPM-A28C and
SPM-B1. Analysis of potential off-targets for sgRNA for exon 13 (5-CTGCCGACTATTGGTTGAGT-3") and
exon 19 (5- TTGCTCCATATTGGTCTCCG-3') in Helicoverpa zea ABCC2 gene knockout lines SPM-A28C and
SPM-B1. Off-targets for exon 19 sgRNA located in genomic scaffold KZ117297 were examined by amplifying
genomic DNA from wild type insects and knockout lines using primers 4032 (5'-
CTGAACACAAATGCGCAAATCG-3") and 4033 (5-CGTGTTTACGACATGCCGAT-3") (A), and 4034 (5'-
ACGCGTTTAATGAGTACAACCG-3') and 4035 (5-ATGCAGTAGGTTAGGCGCCT-3’) (B). Primer pair 4036
(5’-TTATGACTTGGTTGCCACAACC-3') and 4037 (5-CGCCCTTATAGGTACGCCTT-3") was used to
amplify the potential off-target site for exon 19 sgRNA located in H. zea genomic scaffold KZ1176187 (C).
Primer pair 4038 (5'-CAGGTCCTAAATATTCATGCACC-3") and 4039 (5'-CATGGCCTTTGTTTGTGGAT-3')
was used to amplify the potential off target site for exon 13 sgRNA located in the in the H. zea genomic
scaffold KZ118710 (D). Identical nucleotides are shown in white text in black background and variations
from the reference sequence are shown by black text. Potential off-target sequences and protospacer adjacent
sequence (PAM) are marked by black text and red text in green background, respectively.



Table S1. Primer names and sequences used for PCR amplification and nucleotide sequencing of Helicoverpa
zea ATP binding cassette transporter subfamily C2 (ABCC2) gene and off-target sites. The last letter of the

name indicates the forward (F) or reverse (R) direction or the primer.

Primer name Primer sequence purpose
3099HzABC2_Ex15R GAAAGCTGTGATTCTGACGA PCR/Sequencing ABCC2
3104HzABC2_Ex19F GTGGGAAGTGTCGGTCTGGC PCR/Sequencing ABCC2
3105HzABC2_Ex20F GGAAGACCCGCCGGTGCTGA PCR/Sequencing ABCC2
3771Hz_ABCC2_Ex21F TAGGTTGGAGTTGTAGGCAGAAC Sequencing ABCC2
3772Hz_ABCC2_Int21R AGGGATGCTAACGGATCATT Sequencing ABCC2
3776Hz_ABCC2_Ex23R CGGTAGCTTCGTCCATGATG Sequencing ABCC2
3790Hz_ABCC2_94063F GCTGTTTGGCGATAAGACGGC PCR/Sequencing ABCC2
3791Hz_ABCC2_96886R CAGCGACCTTAAAGTCTAAAGCCG PCR/Sequencing ABCC2
3800Hz_ABCC2Ex2F TGGAAGGCATTACGAAAGGC PCR/Sequencing ABCC2
3801Hz_ABCC2Ex3R CGAAGAACAGGCAACCTTGACT PCR/Sequencing ABCC2
3802Hz_ABCC2Ex8F GAGCGGTCCGACATGCAAGT PCR/Sequencing ABCC2
3803Hz_ABCC2Ex8R GACCCCACAGGACCAATGAT PCR/Sequencing ABCC2
3804Hz_ABCC2Ex13F GACCGACCAGCAATGATGCG PCR/Sequencing ABCC2
3805Hz_ABCC2Ex14R GGATCCACGCCTTCAGGTAA PCR/Sequencing ABCC2
3806Hz_ABCC2Ex19F GTGATTTGATCCCGGTGGGA PCR/Sequencing ABCC2
3807Hz_ABCC2Ex20R GCCATTCCTTTGGTGGGTTA PCR/Sequencing ABCC2
3808Hz_ABCC2Ex23F CATCATGGACGAAGCTACCG PCR/Sequencing ABCC2
3809Hz_ABCC2Ex24R GCCTTAGCGACCTCCATTAAG PCR/Sequencing ABCC2

4032Hz_Scf_18_190197F

CTGAACACAAATGCGCAAATCG

PCR/Sequencing off targets

4033Hz_Scf_18_190612R CGTGTTTACGACATGCCGAT PCR/Sequencing off target
4034Hz_Scf_18_204300F ACGCGTTTAATGAGTACAACCG PCR/Sequencing off target
4035Hz_Scf_18_204763R ATGCAGTAGGTTAGGCGCCT PCR/Sequencing off target
4036Hz_Scf219_70159F TTATGACTTGGTTGCCACAACC PCR/Sequencing off target
4037Hz_Scf219_70569R CGCCCTTATAGGTACGCCTT PCR/Sequencing off target

4038Hz_Scf86_289141F

CAGGTCCTAAATATTCATGCACC

PCR/Sequencing off target

4039Hz_Scf86_289549R

CATGGCCTTTGTTTGTGGAT

PCR/Sequencing off target

Table S2: : Functional domains predicted in the ATP binding cassette transporter subfamily C2 (ABCC2)
protein of Helicoverpa zea predicted using online Simple Modular Architecture Research Tool (SMART:
http://smart.embl-heidelberg.de, accessed on 16 August 2021)

Name of the region Start End Domain E-Value
Transmembrane region 96 113 TMD1 N/A
Transmembrane region 139 156 TMD1 N/A
Transmembrane region 212 234 TMD1 N/A
Transmembrane region 238 260 TMD1 N/A
Transmembrane region 336 358 TMD1 N/A
Transmembrane region 363 382 TMD1 N/A
AAA-Nucleotide Binding 486 659 NBD1 7.96e-11
Transmembrane region 741 763 TMD2 N/A
Transmembrane region 805 827 TMD2 N/A
Transmembrane region 894 916 TMD2 N/A
Transmembrane region 988 1010 TMD2 N/A
Transmembrane region 1017 1039 TMD2 N/A
AAA-Nucleotide Binding 1111 1291 NBD2 6.12e-12



http://smart.embl-heidelberg.de/

Table S3. The number of eggs injected, percent larvae hatched, the number of males and females, and the
total adults recovered from three rounds of embryo injections with sgRNA/Cas9 nucleoprotein complexes
targeting ATP binding cassette transporter subfamily C2 (ABCC2) gene in Helicoverpa zea.

Injection Total Total % Males Females Dead larvae % Adults

session  Eggs hatched Hatch and pupae  (from injected
Injected eggs)

1 174 74 42.5 30 31 13 35.1

2A 167 37 22.2 15 14 8 17.4

2B 65 12 185 4 5 3 13.8

Total 406 123 30.3 47 47 29 23.2




