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Supplementary Information

Supplementary Figures

Figure S1. Amino acid sequence alignments of the H. virescens and H. subflexa PRs. Related
to Figure 1.
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Figure S2. Sequence alignment of HvirOR6 and HsubOR®6 (A) and sequence structure sketch of
the six chimeric genes (B). Fragment 1 was marked in red box. Fragment 2 was marked in purple

box. Fragment 3 was marked in green box. Related to Figure 4 and Figure 5.
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Supplementary Table

Table S1. Primers used in this study. The candidate mutated sites are marked in red. Related to
STAR Methods.

Primer Sequence (5’ to 3’)

Primers for gene clone

HsubOrco F caccATGATGACCAAAGTGAAGGCCCAG

HsubOrco R TTACTTGAGTTGTACCAACACCATG

HsubORG6 F caccATGAACTTACGAAAATTTTTTTTGG

HsubOR6 R TCAGTTTTCCTCTGTCTGCGAGAG

HsubOR11 F caccATGCACCTTGCAGGCAATGCTGTG

HsubOR11 R CTAAAACGTGCGTAGAAAAGCGAAG

HsubOR13 F caccATGAAAATTCTTTCGGACGGTTCTG

HsubOR13 R TCACTGTTCTTCTTCTGCAACTGT

HsubOR14 F caccATGTCAGGTTTACGTGACTTTTTC

HsubOR14 R TCACTTACTGCGTAGAAAGGCGA

HsubOR15 F caccATGACTGGTTTTCGTGATTTCATC

HsubOR15 R TCACATGCTGCGTAGAAAAGCGAAG

HsubOR16 F caccATGGGTCTCCGTCAATTTCTTTTCG

HsubOR16 R CTACATACTCCTTAGAAACGTGAAG

Primers for chimeric genes construction

HsubORG6 F caccATGAACTTACGAAAATTTTTTTTGG

HsubOR6 R TCAGTTTTCCTCTGTCTGCGAGAG

HvirOR6 F caccATGAACTTACGAAAATTCTTATTCG

HvirOR6 R TTATTCTTCCTTTGTCTGCGAAAG

VSV F CAGTTCGAAATCTTGTATGTATACTGAAGAGGAGTTGC

VSV R CCTCTTCAGTATACATACAAGATTTCGAACTGGGTCTC

SVS F ATTGAGACACTAGAAAGTCCTTATAAATATACTCAAGAAGAGTCCATCG
SVS R TTTATAAGGACTTTCTAGTGTCTCAATAGATTTCGAAGTAGGTCTTGG
SVV F TCCGAGACCCAGTTCGAAATCTATTGAGACACTAGAAAGTCCTT
SVV R AAGGACTTTCTAGTGTCTCAATAGATTTCGAACTGGGTCTCGGA
VSS F TCCAAGACCTACTTCGAAATCTTGTATGTATACTCAAGAAGAGT
VSS R ACTCTTCTTGAGTATACATACAAGATTTCGAAGTAGGTCTTGGA
VVS F CACTAGAAAGTCCTTATAAATATACTCAAGAAGAGTCCATC

VVS R GATGGACTCTTCTTGAGTATATTTATAAGGACTTTCTAGTG

SSV F CCTACTTCGAAATCTTGTATGTATACTGAAGAGGAGTTGCT
SSVR AGCAACTCCTCTTCAGTATACATACAAGATTTCGAAGTAGG
Primers for preparation of mutants (HvirOR6 to HsubORG6)

VM1 F 153(I-M), 154(L-I) CTCTCTATGGATGATATTTCAAATG

VM1 R AACAGATGCGATATCAAGTGGATTT

VM2 F  161(L-A),162(S-T) GTTATCAGGTGCCACTCTATTCAACAT




VM2 R
VM3 F
VM3 R
VM4 F
VM4 R
VMS F
VM5 R
VM6 F
VM6 R
VM7 F
VM7 R
VM8 F
VM8 R
VM9 F
VM9 R
VM10 F
VM10 R
VM11 F
VM11 R
VM12 F
VM12 R
VM13 F
VM13 R
VM14 F
VM14 R
VM15 F
VM15 R
VM16 F
VM16 R
VM17 F
VM17 R
VM18 F
VM18 R
VM19 F
VM19 R
VM20 F
VM20 R
VM21 F
VM21 R
VM22 F
VM22 R

158(L-1),167(I-T)

302(V-1)

312(A-S)

321(L-V)

353(1-V)

344(L-T)

343(M-L)

357(V-L)

330(A-G),331(R-A)

173(L-F)

50(A-Y)

204(1-V/),209(1-V)

56(Q-K)

B7(V-1),73(Y-F)

77(R-K),84(I-L)

97(1-L),98(V-L)

104(V-1),105(C-S)

215(W-F)

223(C-1)

231(F-L)

ATTTGAAATAGTATCCATAGAGAGAACAG
CTATTCAACATAACACCTATGTATAG
ACTGAGACCTGATATCATTTGAAATAG
GAATGTCAGACATATTTGGGCCGATG
TATTTGTGAAAATTTTTATTTCTCTGTGG
CAAGTGGCTGTCTCTTACTTCTCGAATG
CTTGGTGAAACGAGTAATATATGAAC
CAAGTGGCTGTCTCGTACTTCTCGAATG
CTTGGTGAAACGCGTAATATATGAAC
ATTCAGTTGTCAGTTGTTTTTGAATTGG
CAATTGCTGTAACATTATTATTGTTAG
ATTCAGTTGTCAGTTATTTTTGAATTGG
CAATTGCTGTGTCATTATTATTGTTAG
ATTCAGTTGTCAGTTATTTTTGAATTGG
CAATTGCTGTAACAATATTATTGTTAG
GTTATTTTTGAATTGCTTGGGACTGAG
TGACAACTGAATCAATTGCTGTAAC
GCAGATGACGGGTGCAGCTCTAATGC
GAACATTCGAGAAGTAAGAGACAGCC
GTATAGTAACTTTGCCGCAGGAA
ATAGGTATTATGTTGAATAGACTGAG
AGAGAATTTGTACTTCACAGTTT
GGCTCGCCTAACTCCTTCCGAGG
TATATCGTGGCTTGTATTTTACATT
CCCAGTAACATCAGTAGAAGTATTA
CAGTTTTTATGAAATACTTTTACTTG
TGAAAGCCAAATTCTCTGGCTC
CAACCTCGTTCATCGTGGTTCGTGG
AGCCTATAATGGTAACTATGTTCAAG
TATCTTTCTTAGAAGCTGGGCTTATG
ATTCTGATCCCTTAACCACGATGTAC
TTAATTGGTCTTCTCGATACGCTAAC
AAATATCAAATACATAAGCCCAGCTTC
CTAACAGTGATATCTTTGACATTCTC
CGTATCAACAATACCAATTAAAAATATC
TTATGTTCATGTTGGTTCTGTATTATC
GTATGATATGATGAAATGTAAAATAC
TTATGTTCAATTTGGTTCTGTATTATC
GTATGATATGATCCAATGTAAAATAC
TCAATCTCTTGTTATCCCTACTGGTT
TAATACAGAACCAACATGAACATAAG




VM23 F  233(S-A)

VM23 R

VM24 F 227(1-M),228(1-F),235(L-M)
VM24 R

VM25 F  414(L-M),418(L-M)
VM25 R

VM26 F  144(L-F)

VM26 R

VM27 F 208(1-T)

VM27 R

VM28 F  299(M-I)

VM28 R

VM29 F  68(I-M)

VM29 R

VM30 F  239(L-I)

VM30 R

VM31F  429(K-E),431(E-N)
VM31R

TCAATCTCTTCTTAGCTCTACTGGTT
TAATACAGAACCAACATGAACATAAG
TTATCCCTAATGGTTTTCAATCTTTGG
GAAGAGATTGAACATACAGAACCAAC
TCGATTATGAAAACATCGATGTCGTAT
AGCCATAGTAGTAACTCCAACGTTTGC
AAAATCCACTTCATATCGCATCTG
TTTGTGGATCTCCATAGCATGC
TGGGTATACAATTGCTTGTA
GTAATATCAGTAGAAGTATTAAAAGG
GCCGATGTTGTTCATATATTACG
CCAAACACGTCTGATATTCTATTTG
ACATAGTTACCGTTATGGGCTCAAC
ATCCAATGTAAAATACAAGCAATG
CCTACTGGTTTTCAATATTTGG
TCATCAGGAAGAACATCACCAC
AGAGGAGTTGCTTGAGGTTG
TTAGTTTTCCTCTGTCTGCG

Primers for preparation of mutants (HsubOR6 to HvirORG6)

SM321F  321(V-L)
SM321 R

GGCTGTCTCTTACTTCTCGAATG
ACTTGCTTGGTGAAACGAG




