
Supplementary Figure S1: Protein alignment of novel PINA sequences from Elymus species with wild type 
from T. aestivum (bread wheat). Black boxes indicate main amino acid motif differences between the 
sequences. Those in the green boxes indicate same amino acid type (i.e. hydrophobic or hydrophilic) 

change. 

10 20 30 40
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

EburchaA_2 M K A L F L I G L L A L V A S T A F A Q Y G E V V G S Y - - - - E G V A Q Q C P

EdahurA_2 M K A L F L I G L L A L V A S T A F A Q Y G E V V G S Y - - - - E G V A Q Q C P

EdahurA_3 M K A L F L I G L L A L V A S T A F A Q Y G E V V G S Y - - - - K G V A Q Q C P

EnutansA_2 M K A L F L I G L L A L V A S T A F A Q Y G E V V G S Y - - - - E G V A Q Q C P

TaPINA M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G G G G A Q Q C P

50 60 70 80
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

EburchaA_2 L E T K L N S C R N Y L L D R C T T M K D F P V T W RWW KWW K G G C Q E L L

EdahurA_2 L E T K L N S C R N Y L L D R C T T M K D F P V T W RWW KWW K G G C Q E L L

EdahurA_3 L E T K L N S C R N Y L L D R C T T M K D F P V T W RWW KWW K G G C Q E L L

EnutansA_2 L E T K L N S C R N Y L L D R C T T M K D F P V T W RWW KWW K G G C Q E L L

TaPINA V E T K L N S C R N Y L L D R C S T M K D F P V T W RWW KWW K G G C Q E L L

90 100 110 120
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

EburchaA_2 G E C C S R L G Q M P P Q C R C N I I Q G S I Q G D L G G I F G F Q R D R A S K

EdahurA_2 G E C C S R L G Q M P P Q C R C N I I Q G S I Q G D L G G I F G F Q R D R A S K

EdahurA_3 G E C C S R L G Q M P P Q C R C N I I Q G S I Q G D L G G I F G F Q R D R A S K

EnutansA_2 G E C C S R L G Q M P P Q C R C N I I Q G S I Q G D L G G I F G F Q R D R A S K

TaPINA G E C C S R L G Q M P P Q C R C N I I Q G S I Q G D L G G I F G F Q R D R A S K

130 140
. . . . | . . . . | . . . . | . . . . | . . . . | . . .

EburchaA_2 V I Q E A K N L P P K C N Q G P P C D I R S T I G Y Y W

EdahurA_2 V I Q E A K N L P P K C N Q G P P C D I R G T I G Y Y W

EdahurA_3 V I Q E A K N L P P K C N Q G P P C D I R G T I G Y Y W

EnutansA_2 V I Q E A K N L P P R C N Q G P P C D I P S T I G Y Y W

TaPINA V I Q E A K N L P P R C N Q G P P C N I P G T I G Y Y W



Supplementary Figure S2: Nucleotide alignment of Pin a sequences for Elymus angulutus, Elymus nutans, Elymus burchan-buddae, Elymus sibiricus and Elymus dahuricus. Number refers to clone number.
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Eangula_1 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T T G C G A G C A C C G C C T T T G C A C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Eangula_2 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Eangula_3 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Enutansa_1 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Enutansa_2 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Enutansa_3 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T T G C G A G C A C C G C C T T T G C A C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Enutansa_4 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Enutansa_5 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T T G C G A G C A C C G C C T T T G C A C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Enutansa_6 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T T G C G A G C A C C G C C T T T G C A C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Enutansa_7 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Enutansa_8 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T T G C G A G C A C C G C C T T T G C A C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Eburcha_1 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T T G C G A G C A C C G C C T T T G C A C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Eburcha_2 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C C C A A C A A T G C C C T

Eburcha_3 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Eburcha_4 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Eburcha_5 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Eburcha_6 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Eburcha_7 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Eburcha_8 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Eburcha_9 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Esibiria_1 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Esibiria_2 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Esibiria_3 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Esibiria_4 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T G C T G G T G G G G G T G G T G C T C A A C A A T G C C C T

Esibiria_5 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Esibiria_6 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Edahura_1 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Edahura_2 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Edahura_3 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Edahura_5 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T A A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Edahura_6 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

Edahura_9 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Edahura_10 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A C G A T G T T G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T

Edahura_12 A T G A A G G C C C T C T T C C T C A T A G G T C T G C T T G C T C T G G T A G C G A G C A C T G C C T T T G C A C A G T A C G G A G A A G T C G T T G G C A G T T A T G A G G G T G T T - - - - - - - - - - - - G C T C A A C A A T G C C C T

130 140 150 160 170 180 190 200 210 220 230 240. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Eangula_1 C T A G A T A C A A A G T T G A A T T C A T G C A G G A A T T A C C T G C T A G A C C G A T G C A C A A C G A T G A A G G A T T T C C T G C T C A C C T G G C G T T G G T G G A A A T G A T G G A A G G G A G G T T G T C A G G A G C T C C T T

Eangula_2 C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A C C T G C T A G A C C G A T G C A C A A C G A T G A A G G A T T T C C T G C T C A C C T G G C G T T G G T G G A A A T G A T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eangula_3 C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A C C T G C T A G A C C G A T G C A C A A C G A T G A A G G A T T T C C T G C T C A C C T G G C G T T G G T G G A A A T G A T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_1 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_2 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_3 C T A G A T A C A A A G T T G A A T T C A T G C A G G A A T T A C C T G C T C G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G C T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_4 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_5 C T A G A T A C A A A G T T G A A T T C A T G C A G G A A T T A C C T G C T C G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G C T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_6 C T A G A T A C A A A G T T G A A T T C A T G C A G G A A T T A C C T G C T C G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G C T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_7 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Enutansa_8 C T A G A T A C A A A G T T G A A T T C A T G C A G G A A T T A C C T G C T C G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G C T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_1 C T A G A T A C A A A G T T G A A T T C A T G C A G G A A T T A C C T G C T C G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G C T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_2 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_3 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_4 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_5 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_6 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T

Eburcha_7 C T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C A C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T
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Eburcha_4 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C A G C A C T A T T G G C T A T T A C T G G T G A

Eburcha_5 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C A G C A C T A T T G G C T A T T A C T G G T G A

Eburcha_6 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C A G C A C T A T T G G C T A T T A C T G G T G A

Eburcha_7 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C A G C A C T A T T G G C T A T T A C T G G T G A

Eburcha_8 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C A G C A C T A T T G G C T A T T A C T G G T G A

Eburcha_9 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C A G C A C T A T T G G C T A T T A C T G G T G A

Esibiria_1 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Esibiria_2 G T G A T A C A A G A A G C C A A G A A C C T C A C C A G T A A T A G C C A A T A G T G C C G G T G A C C T A T G A G G A A G A G G G C C T T C A T A A T C A C T A G T G A  

Esibiria_3 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Esibiria_4 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Esibiria_5 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Esibiria_6 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_1 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_2 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_3 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_5 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_6 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_9 G T A A T C C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_10 G T A A T C C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Edahura_12 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C G C G G C A C T A T T G G C T A T T A C T G G T G A



Supplementary Figure S3: Protein alignment of PINA sequences for Elymus angulutus, Elymus nutans, Elymus burchan-buddae, Elymus sibiricus and Elymus dahuricus. Number refers to clone number.
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EangulA_1 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L D T K L N SC R N Y L L D R C T T MK D F L L TWRWWK *WK GGC Q E L L

EangulA_2 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L E T K L N SC R N Y L L D R C T T MK D F L L TWRWWK *WK GGC Q E L L

EangulA_3 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L E T K L N SC R N Y L L D R C T T MK D F L L TWRWWK *WK GGC Q E L L

EnutansA_1 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EnutansA_2 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EnutansA_3 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L D T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EnutansA_4 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EnutansA_5 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L D T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EnutansA_6 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L D T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EnutansA_7 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EnutansA_8 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L D T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EbuchaA_1 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L D T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EbuchaA_2 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_3 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_4 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_5 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_6 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_7 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_8 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EbuchaA_9 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EsibiriA_1 MK A L F L I G L L A L V A S T A F AQ Y S E V VG S YD V AGGGG AQQC P V E T K L N SC R N Y L L D R C S T MK D F P V TWRWWKWWK GGC Q E L L

EsibiriA_2 MK A L F L I G L L A L V A S T A F AQ Y S E V VG S YD V AGGGG AQQC P V E T K L N SC R N Y L L D R C S T MK D F P V TWRWWKWWK GGC Q E L L

EsibiriA_3 MK A L F L I G L L A L V A S T A F AQ Y S E V VG S YD V AGGGG AQQC P V E T K L N SC R N Y L L D R C S T MK D F P V TWRWWKWWK GGC Q E L L

EsibiriA_4 MK A L F L I G L L A L V A S T A F AQ Y S E V VG S YD V AGGGG AQQC P V E T K L N SC R N Y L L D R C S T MK D F P V TWRWWKWWK GGC Q E L L

EsibiriA_5 MK A L F L I G L L A L V A S T A F AQ Y S E V VG S YD V AGGGG AQQC P V E T K L N SC R N Y L L D R C S T MK D F P V TWRWWKWWK GGC Q E L L

EsibiriA_6 MK A L F L I G L L A L V A S T A F AQ Y S E V VG S YD V AGGGG AQQC P V E T K L N SC R N Y L L D R C S T MK D F P V TWRWWKWWK GGC Q E L L

EdahurA_1 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EdahurA_2 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EdahurA_3 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EdahurA_5 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - K G V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EdahurA_6 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T MK D F P V TWRWWKWWK GGC Q E L L

EdahurA_9 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L E T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EdahurA_10 MK A L F L I G L L A L V A S T A F AQ YR E V VG S YD V AGGGG AQQC P L E T K L N SC R N Y L L D R C T T MK D F P L TWRWWKWWK GGC Q E L L

EdahurA_12 MK A L F L I G L L A L V A S T A F AQ YG E V VG S Y - - - - EG V AQQC P L E T K L N SC R N Y L L D R C T T M ED F P V TWRWWKWWK GGC Q E L L
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EangulA_1 R EC C SR L GQM P PQC R C N I I H G P I QGD L GG I F * F Q L D R AGK V I Q E AK N L P PK C N QG P PC D I P S T I G Y YW

EangulA_2 R EC C SR L GQM P PQC R C N I I H G P I QGD L GG I F * F Q L D R AGK V I Q E AK N L P PK C N QG P PC D I P S T I G Y YW

EangulA_3 G EC C SR L GQM P PQC R C N I I H G P I QGD L GG I F * F Q L D R AGK V I Q E AK N L P PK C N QG P PC D I P S T I G Y YW

EnutansA_1 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC D I P S T I G Y YW

EnutansA_2 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EnutansA_3 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC D I P S T I G Y YW

EnutansA_4 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EnutansA_5 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EnutansA_6 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EnutansA_7 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EnutansA_8 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC D I P S T I G Y YW

EbuchaA_1 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK G I Q E AK N L P PR C N QG P PC D I P S T I G Y YW

EbuchaA_2 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_3 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_4 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_5 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_6 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_7 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_8 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EbuchaA_9 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R S T I G Y YW

EsibiriA_1 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC N I PG T I G Y YW

EsibiriA_2 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L - H Q * * P I V P V T Y E E EG L H N H

EsibiriA_3 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC N I PG T I G Y YW

EsibiriA_4 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC N I PG T I G Y YW

EsibiriA_5 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC N I PG T I G Y YW

EsibiriA_6 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PR C N QG P PC N I PG T I G Y YW

EdahurA_1 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R G T I G Y YW

EdahurA_2 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R G T I G Y YW

EdahurA_3 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SR V I Q E AK N L P PK C N QG P PC D I R G T I G Y YW

EdahurA_5 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R G T I G Y YW

EdahurA_6 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R G T I G Y YW

EdahurA_9 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R AGK V I Q E AK N L P PK C N QG P PC D I PG T I G Y YW

EdahurA_10 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R AGK V I Q E AK N L P PK C N QG P PC D I PG T I G Y YW

EdahurA_12 G EC C SR L GQM P PQC R C N I I QG S I QGD L GG I F G F QR D R A SK V I Q E AK N L P PK C N QG P PC D I R G T I G Y YW
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Acrista_1 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Acrista_3 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Acrista_4 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Amonga_1 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Amonga_2 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Amonga_3 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Amonga_4 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Amonga_5 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Amonga_6 A T G A A G G C C C T C T T C C T C A T A G G A C T G C T T G C T C T G G T A G C G A G C A C C G C C T T T G C G C A A T A T A G C G A A G T T G T T G G C A G T T A C G A T G T T
Arepensa_1 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C T A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A T G A T G T T
Arepensa_2 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C T A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A T G A T G T T
Arepensa_3 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C T A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A T G A T G T T
Arepensa_4 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C T A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A T G A T G T T
Arepensa_5 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C T A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A T G A T G T T
Arepensa_6 A T G A A G G C C C T C T T C C T C A T A G G C C T G C T T G C T C T G G T A G C T A G C A C C G C C T T T G C G C A A T A T A G A G A A G T T G T T G G C A G T T A T G A T G T T
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Acrista_1 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Acrista_3 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Acrista_4 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Amonga_1 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Amonga_2 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Amonga_3 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Amonga_4 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Amonga_5 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Amonga_6 G C T G G C G G G G G T G G T G C T C A A C A A T G C C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G
Arepensa_1 G C C G G C G G G G G T G G T G C T C A A C A A T G C C C T C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A T C T G C T A G A T C G A T G C A C A A C G A T G A A G
Arepensa_2 G C C G G C G G G G G T G G T G C T C A A C A A T G C C C T C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A T C T G C T A G A T C G A T G C A C A A C G A T G A A G
Arepensa_3 G C C G G C G G G G G T G G T G C T C A A C A A T G C C C T C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A T C T G C T A G A T C G A T G C A C A A C G A T G A A G
Arepensa_4 G C C G G C G G G G G T G G T G C T C A A C A A T G C C C T C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A T C T G C T A G A T C G A T G C A C A A C G A T G A A G
Arepensa_5 G C C G G C G G G G G T G G T G C T C A A C A A T G C C C T C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A T C T G C T A G A T C G A T G C A C A A C G A T G A A G
Arepensa_6 G C C G G C G G G G G T G G T G C T C A A C A A T G C C C T C T A G A G A C A A A G C T G A A T T C A T G C A G G A A T T A T C T G C T A G A T C G A T G C A C A A C G A T G A A G
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Acrista_1 G A C T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Acrista_3 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Acrista_4 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Amonga_1 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G T A G T C G G C T C G G C C A A A T G
Amonga_2 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Amonga_3 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Amonga_4 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Amonga_5 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Amonga_6 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G
Arepensa_1 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G C G A G T G T T G C A G T C G G C T G G G C C A A A T G
Arepensa_2 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G C G A G T G T T G C A G T C G G C T G G G C C A A A T G
Arepensa_3 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G C G A G T G T T G C A G T C G G C T G G G C C A A A T G
Arepensa_4 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G C G A G T G T T G C A G T C G G C T G G G C C A A A T G
Arepensa_5 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G C G A G T G T T G C A G T C G G C T G G G C C A A A T G
Arepensa_6 G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C A A G A G C T C C T T G G C G A G T G T T G C A G T C G G C T G G G C C A A A T G
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Acrista_1 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Acrista_3 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Acrista_4 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Amonga_1 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Amonga_2 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Amonga_3 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Amonga_4 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Amonga_5 C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Amonga_6 C C A C C G C A A T G C C G C T G C A A T A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Arepensa_1 C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A G G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Arepensa_2 C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A G G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Arepensa_3 C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A G G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Arepensa_4 C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A G G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Arepensa_5 C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A G G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
Arepensa_6 C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A G G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C A A A
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Acrista_1 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Acrista_3 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Acrista_4 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Amonga_1 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Amonga_2 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Amonga_3 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Amonga_4 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Amonga_5 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Amonga_6 G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Arepensa_1 G T G A T A C A G G A A G C C A A G A A C C T G C C G C C T A G G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Arepensa_2 G T G A T A C A A G A A G C C A A G A A C C T G C T G C C T A G G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Arepensa_3 G T G A T A C A G G A A G C C A A G A A C C T G C C G C C T A G G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Arepensa_4 G T G A T A C A A G A A G C C A A G A A C C T G C T G C C T A G G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Arepensa_5 G T G A T A C A G G A A G C C A A G A A C C T G C C G C C T A G G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A
Arepensa_6 G T G A T A C A A G A A G C C A A G A A C C T G C T G C C T A G G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Supplementary Figure S4: Nucleotide alignment of Pin a sequences for Agropyron cristatum, Agropyron mongolicum, and Agropyron repens. Number refers to clone number.



Supplementary Figure S5: Protein alignment of PINA sequences for Agropyron cristatum, Agropyron mongolicum, and Agropyron repens. Number refers to clone number.
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AcristA_1 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AcristA_3 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AcristA_4 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AmongA_1 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AmongA_2 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AmongA_3 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AmongA_4 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AmongA_5 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

AmongA_6 M K A L F L I G L L A L V A S T A F A Q Y S E V V G S Y D V A G GG GA QQ C P V E T K L N S C R N Y L L D R C S TM K

ArepensA_1 M K A L F L I G L L A L V A S T A F A Q Y R E V V G S Y D V A G GG GA QQ C P L E T K L N S C R N Y L L D R C T TM K

ArepensA_2 M K A L F L I G L L A L V A S T A F A Q Y R E V V G S Y D V A G GG GA QQ C P L E T K L N S C R N Y L L D R C T TM K

ArepensA_3 M K A L F L I G L L A L V A S T A F A Q Y R E V V G S Y D V A G GG GA QQ C P L E T K L N S C R N Y L L D R C T TM K

ArepensA_4 M K A L F L I G L L A L V A S T A F A Q Y R E V V G S Y D V A G GG GA QQ C P L E T K L N S C R N Y L L D R C T TM K

ArepensA_5 M K A L F L I G L L A L V A S T A F A Q Y R E V V G S Y D V A G GG GA QQ C P L E T K L N S C R N Y L L D R C T TM K

ArepensA_6 M K A L F L I G L L A L V A S T A F A Q Y R E V V G S Y D V A G GG GA QQ C P L E T K L N S C R N Y L L D R C T TM K
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Tscripa_4 C C T G T A G A G A C A A A G C T A A A T T C A T G C A G G A A T T A C C T G C T A G A T C G A T G C T C A A C G A T G A A G G A T T T C C C G G T C A C C T G G C G T T G G T G G A A A T G G T G G A A G G G A G G T T G T C T A G A G C T C
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Pseudoa_1 C T T G G C G A G T G T T G C A G T C G A C T G G G C C A A A T G C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pseudoa_2 C T T G G C G A G T G T T G C A G T C G A C T G G G C C A A A T G C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pseudoa_3 C T T G G G G A G T G T T G C A G T A G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pseudoa_4 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pseudoa_5 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pseudoa_6 C T T G G C G A G T G T T G C A G T C G A C T G G G C C A A A T G C C A C C A C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pseudoa_7 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G C G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A G G C

Pstha_1 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T C G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_2 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T C G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_3 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T T G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_4 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T C G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_5 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T C G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_6 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T T G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_7 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T T G G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Pstha_8 C T T G G C G A G T G T T G C A G C C G G C T G G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G A G A T C A A T C C A A G G C G A T C T C A G T G G C G T C T T C G G A T T T C A G C G T G A T C G G A T A G G C

Tbessa_1 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A A G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G T G C A A G C

Tbessa_2 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G T A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tbessa_3 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tbessa_4 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tbessa_5 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tbessa_6 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tscripa_1 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tscripa_2 C T T G G G G A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tscripa_3 C T T G G G A A G T G T T G C A G T C G G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C

Tscripa_4 C T T G G G G A G T G T T G C A G T T A G C T C G G C C A A A T G C C A C C G C A A T G C C G C T G C A A C A T C A T C C A G G G G T C A A T C C A A G G C G A T C T C G G T G G C A T C T T C G G A T T T C A G C G T G A T C G G G C A A G C
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Pseudoa_1 A A A G T A A T C C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pseudoa_2 A A A G T A A T C C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pseudoa_3 A A A G T A A T C C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pseudoa_4 A A A G T A A T C C A A G A A G C C A A G A A C C T G A C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pseudoa_5 A A A G T A A T C C A A G A A G C C A A G A A C C T G A C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pseudoa_6 A A A G T A A T C C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pseudoa_7 A A A G T A A T C C A A G A A G C C A A G A A C C T G A C G C C C A A G T G C A A C C A G G G C C C T C C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_1 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_2 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_3 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_4 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_5 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_6 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_7 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Pstha_8 A A A G T G A T A C A A G C A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T G C C T G C G A C A T C C C C A G C A C T A T T G G C T A T T A C T G G T G A

Tbessa_1 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tbessa_2 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tbessa_3 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tbessa_4 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tbessa_5 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tbessa_6 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tscripa_1 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tscripa_2 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tscripa_3 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A G G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Tscripa_4 A A A G T G A T A C A A G A A G C C A A G A A C C T G C C G C C C A A G T G C A A C C A G G G C C C T C C C T G C A A C A T C C C C G G C A C T A T T G G C T A T T A C T G G T G A

Supplementary Figure S6: Nucleotide alignment of Pin a sequences for Pseudoroegneria spicata, Psathyrostachys juncea, Thinopyrum bessarabicum and Thinopyrum scripeum. Number refers to clone 
number.
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PseudoA_1 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y - D V A GGGGA QQC P L D T K L N S C R N Y L L D R C T T M

PseudoA_2 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y - D V A GGGGA QQC P L D T K L N S C R N Y L L D R C T T M

PseudoA_3 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y - D V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PseudoA_4 M K A L F L I GL L A L V A S T A F A QY G E V V GS Y - D V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PseudoA_5 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y - D V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PseudoA_6 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y - D V A GGGGA QQC P L D T K L N S C R N Y L L D R C T T M

PseudoA_7 M K A L F L I GL L A L V A S T A F A QY G E V V GS Y - D V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_1 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_2 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_3 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_4 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_5 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_6 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D * C T T M

PsthA_7 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

PsthA_8 M K A L F L I GL L A L V A S T A F A QY R E V V GS Y GD V A GGGGA QQC P L E T K L N S C R N Y L L D R C T T M

TbessA_1 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C S N Y L L D R C S T M

TbessA_2 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TbaessA_3 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TbessA_4 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A S GGGA QQC P V E T K L N S C R N Y L L D R C S T M

TbessA5 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TbessA_6 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TsscripA_1 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TscripA_2 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TscripA_3 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGGGA QQC P V E T K L N S C R N Y L L D R C S T M

TscripA_4 M K A L F L I GL L A L V A S T A F A QY S E V V GS Y - D V A GGC GA QQC P V E T K L N S C R N Y L L D R C S T M
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PseudoA_1 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PseudoA_2 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PseudoA_3 K D F P L T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PseudoA_4 K D F P L T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PseudoA_5 K D F P L T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PseudoA_6 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PseudoA_7 K D F P L T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A G

PsthA_1 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_2 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_3 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_4 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_5 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_6 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_7 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L GGV F G F QR D R I G

PsthA_8 K D F P V T WRWWKWWK GGC E E L L G E C C S R L GQM P P QC R C N I I QR S I QGD L S GV F G F QR D R I G

TbessA_1 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TbessA_2 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P * C R C N I I QGS I QGD L GG I F G F QR D R A S

TbaessA_3 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TbessA_4 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TbessA5 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TbessA_6 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TsscripA_1 K D F P V T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TscripA_2 K D F P A T WRWWKWWK GGC Q E L L G E C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TscripA_3 K D F P V T WRWWKWWK GGC Q E L L GK C C S R L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S

TscripA_4 K D F P V T WRWWKWWK GGC L E L L G E C C S * L GQM P P QC R C N I I QGS I QGD L GG I F G F QR D R A S
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PseudoA_1 K V I Q E A K N L P P K C N QGP P C D I P S T I GY Y W

PseudoA_2 K V I Q E A K N L P P K C N QGP P C D I P S T I GY Y W

PseudoA_3 K V I Q E A K N L P P K C N QGP P C D I P S T I GY Y W

PseudoA_4 K V I Q E A K N L T P K C N QGP P C D I P S T I GY Y W

PseudoA_5 K V I Q E A K N L T P K C N QGP P C D I P S T I GY Y W

PseudoA_6 K V I Q E A K N L P P K C N QGP P C D I P S T I GY Y W

PseudoA_7 K V I Q E A K N L T P K C N QGP P C D I P S T I GY Y W

PsthA_1 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_2 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_3 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_4 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_5 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_6 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_7 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

PsthA_8 K V I QA A K N L P P R C N QGP A C D I P S T I GY Y W

TbessA_1 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TbessA_2 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TbaessA_3 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TbessA_4 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TbessA5 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TbessA_6 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TsscripA_1 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TscripA_2 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TscripA_3 K V I Q E A K N L P P R C N QGP P C N I P GT I GY Y W

TscripA_4 K V I Q E A K N L P P K C N QGP P C N I P GT I GY Y W

Supplementary Figure S7: Protein alignment of PINA sequences for Pseudoroegneria spicata, Psathyrostachys juncea, Thinopyrum bessarabicum and Thinopyrum scripeum. Number refers to clone 
number.



Supplementary Figure S8: Nucleotide alignment of Pin b sequences for Elymus angulutus, Elymus nutans, Elymus burchan-buddae, Elymus sibiricus and Elymus dahuricus. Number refers to clone number.
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Eangulb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Eangulb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Eangulb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G C T C T C A A C A A T G T

Eangulb_4 A T G A A G A C C T T A T T C C T C C T A G C C C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Eangulb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Enutansb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C A G T T C T C A A C A A T G C

Enutansb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T - - - T C G C G C A A T A C T C A G T T G G C G G T A G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G C

Enutansb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C A G T T C T C A A C A A T G C

Enutansb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C A G T T C T C A A C A A T G C

Enutansb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C A G T T C T C A A C A A T G C

Enutansb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C A G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G C

Eburchb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C A G T T C T C A A C A A T G C

Eburchb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T - - - - - - - - - T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C G G G T A C A A T G A A G T C G G C G G A G G A G G T G G T T C T C A A C A A T G C

Esibirib_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Esibirib_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Esibirib_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Esibirib_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Esibirib_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Esibirib_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Esibirib_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T

Edahurb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C A C A A T A C T C A G A A G T T G G C A G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G C

Edahurb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G T T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G - - - T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T A T C A A C A A T G C

Edahurb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C

Edahurb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C

Edahurb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C A C A A T A C T C A G A A G T T G G C A G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G C

Edahurb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C

Edahurb_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C

Edahurb_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C A C A A T A C T C A G A A G T T G G C A G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G C

Edahurb_9 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G T T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C - - - A G T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T A T C A A C A A T G C

Edahurb_11 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C A C A A T A C T C A G A A G T T G G C A G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G C

Edahurbb_12 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G T T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C - - - A G T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T A T C A A C A A T G C
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Eangulb_1 C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G G G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A A G G G C G G C T G T G A G C A T G A G

Eangulb_2 C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A A G G G C G G C T G T G A G C A T G A G

Eangulb_3 C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A A G A G C G G C T G T G A G C A T G A G

Eangulb_4 C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A A G G G C G G C T G T G A G C A T G A G

Eangulb_5 C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G G T G G G G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C G C C T G G C C C A C A A A A T G G A G G A A G G G C G G C T G T G A G C A T G A G

Enutansb_1 C C G C A G G A C A G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A A G G G C G G C T G T G A G C A T G A G

Enutansb_2 C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A A G G G A G G C T G T G A G C A T G A G

Enutansb_3 C C G C A G G A C A G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A A G G G C G G C T G T G A G C A T G A G

Enutansb_4 C C G C A G G A C A G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A A G G G C G G C T G T G A G C A T G A G

Enutansb_5 C C G C A G G A C A G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A A G G G C G G C T G T G A G C A T G A G

Enutansb_6 C C G C A G G A G C G G C C G A A G C T A G G C T C T T G C A A A G A T T A T G T G C T G G A G C G G T G C T T C A C G A T G A A G G A T T T T C C A A T G A C C T G G C C C A C G A A A T G G T G G A A G G G C G G C T G T G A C C A A G A G
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Eburchb_4 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_1 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_2 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_3 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_4 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_5 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_7 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Esibirib_8 T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Edahurb_1 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C G A A G T G C A A T A T G G G C T C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_2 T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_3 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_4 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_5 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C G A A G T G C A A T A T G G G C T C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_6 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_7 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_8 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C G A A G T G C A A T A T G G G C T C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_9 T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurb_11 T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C G A A G T G C A A T A T G G G C T C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Edahurbb_12 T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    



Supplementary Figure S9: Protein alignment of PINB sequences for Elymus angulutus, Elymus nutans, Elymus burchan-buddae, Elymus sibiricus and Elymus dahuricus. Number refers to clone number.
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EangulB_1 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VMGR C F T MK D F P V TW P T KWR K GGC EH E

EangulB_2 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EangulB_3 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK SGC EH E

EangulB_4 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWR K GGC EH E

EangulB_5 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y V VGR C F T MK D F P V AW P T KWR K GGC EH E

EnutansB_1 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGG S SQQC PQD S PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EnutansB_2 MK T L F L L A L L A L V A S T T F AQ Y S - VGG S YN E VGGGGG SQQC PQ ER PN L G SC K D Y VM ER C F T MK D F P V TW P T RWWK GGC EH E

EnutansB_3 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGG S SQQC PQD S PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EnutansB_4 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGG S SQQC PQD S PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EnutansB_5 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGG S SQQC PQD S PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EnutansB_6 MK T L F L L A L L A L V A S T T F AQ Y S E VG SW YN E VGGGGG SQQC PQ ER PK L G SC K D Y V L ER C F T MK D F PM TW P T KWWK GGC D Q E

EburchanB_3 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGG S SQQC PQD S PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EburchanB_4 MK T L F L L A L - - - V A S T T F AQ Y S E VGGG YN E VGGGGG SQQC PQ ER PK L G SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EQ E

EsibiriB_1 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWR K GGC EH E

EsibiriB_2 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWR K GGC EH E

EsibiriB_3 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EsibiriB_4 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWR K GGC EH E

EsibiriB_5 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWR K GGC EH E

EsibiriB_7 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EsibiriB_8 MK T L F L L A L L A L V A S T T F AQ Y S E VGGW YN E VGGGGG SQQC PQ ER PK L S SC K D Y VM ER C F T MK D F P V TW P T KWWK GGC ER E

EdahurB_1 MK T L F L L A L L A L V A S T T F AQ Y S E VG SW YN E VGGGGG SQQC PQ ER PK L G SC K D Y V L ER C F T MK D F PM TW P T KWWK GGC D Q E

EdahurB_2 MK T L F L L A L L V L V A S T T F AQ Y S - VGGG YN E VGGGGG YQQC SQ ER PN L G SC ED Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EdahurB_3 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGGG SQQC PQD R PK L S SC K D YMM ER C F T MK D F P V TW P T KWWK GGC EH E

EdahurB_4 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGGG SQQC PQD R PK L S SC K D YMM ER C F T MK D F P V TW P T KWWK GGC EH E

EdahurB_5 MK T L F L L A L L A L V A S T T F AQ Y S E VG SW YN E VGGGGG SQQC PQ ER PK L G SC K D Y V L ER C F T MK D F PM TW P T KWWK GGC D Q E

EdahurB_6 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGGG SQQC PQD R PK L S SC K D YMM ER C F T MK D F P V TW P T KWWK GGC EH E

EdahurB_7 MK T L F L L A L L A L V A S T T F AQ F S E VGG S YN E VGGGGG SQQC PQD R PK L S SC K D YMM ER C F T MK D F P V TW P T KWWK GGC EH E

EdahurB_8 MK T L F L L A L L A L V A S T T F AQ Y S E VG SW YN E VGGGGG SQQC PQ ER PK L G SC K D Y V L ER C F T MK D F PM TW P T KWWK GGC D Q E

EdahurB_9 MK T L F L L A L L V L V A S T T F AQ Y S - VGGG YN E VGGGGG YQQC SQ ER PN L G SC ED Y VM ER C F T MK D F P V TW P T KWWK GGC EH E

EdahurB_11 MK T L F L L A L L A L V A S T T F AQ Y S E VG SW YN E VGGGGG SQQC PQ ER PK L G SC K D Y V L ER C F T MK D F PM TW P T KWWK GGC D Q E

EdahurB_12 MK T L F L L A L L V L V A S T T F AQ Y S - VGGG YN E VGGGGG YQQC SQ ER PN L G SC ED Y VM ER C F T MK D F P V TW P T KWWK GGC EH E
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EangulB_1 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EangulB_2 VR EK C C K Q P SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EangulB_3 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EangulB_4 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EangulB_5 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EnutansB_1 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGK L GG F FG I WR G E V FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EnutansB_2 VR EK C C QQ L SQ I A PQC R C D S I R R V I Q SK L GG I FG I WR G E V YK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EnutansB_3 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGK L GG F FG I WR G E V FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EnutansB_4 VR EK C C K Q L SQ V A PQC R C D S I R G V I QGK L GG F FG I WR G E V FK Q I QR AQ S L P SK C N MG AD C K F PR G Y YW

EnutansB_5 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGK L GG F FG I WR G E V FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EnutansB_6 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGR L GG F FG I WR GQ I FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EburchanB_3 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGK L GG F FG I WR G E V FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EburchanB_4 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGK L GG F LG I WR G E V FK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_1 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_2 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_3 VR EK C C K Q L SQ I A PR C R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_4 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_5 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_7 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EsibiriB_8 VR EK C C K Q L SQ I A PQC R C D S I R R V I QGR L GG F LG I WR G E V FK Q L QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_1 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGR L GG F FG I WR GQ I FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EdahurB_2 VR EK C C QQ L SQ I A PQC R C D S I R R V I Q SK L GG I FG I WR G E V YK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_3 VR EK C C K Q L SQ I A PQC R C D S I R G V I H GK L GG F LG I WR G E V FK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_4 VR EK C C K Q L SQ I A PQC R C D S I R G V I H GK L GG F LG I WR G E V FK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_5 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGR L D G F FG I WR GQ I FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EdahurB_6 VR EK C C K Q L SQ I A PQC R C D S I R G V I H GK L GG F LG I WR G E V FK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_7 VR EK C C K Q L SQ I A PQC R C D S I R G V I H GK L GG F LG I WR G E V FK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_8 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGR L GG F FG I WR GQ I FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EdahurB_9 VR EK C C QQ L SQ I A PQC R C D S I R R V I Q SK L GG I FD I WR G E V YK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW

EdahurB_11 VR EK C C K Q L SQ I A PQC R C D S I R G V I QGR L GG F FG I WR GQ I FK Q I QR AQ S L P SK C N MG SD C K F P SG Y YW

EdahurB_12 VR EK C C QQ L SQ I A PQC R C D S I R R V I Q SK L GG I FG I WR G E V YK Q I QR AQ S L P SK C N MG AD C K F P SG Y YW
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Acristb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Acristb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C C C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Acristb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Acristb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Acristb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Acristb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Amongb_1 A T G A A G A C C T T A T T C C T C C T A G C C C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Amongb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Amongb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Amongb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G C T C
Amongb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Amongb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Arepensb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G - - - T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Arepensb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Arepensb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Arepensb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G - - - T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Arepensb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G - - - T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Arepensb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G - - - T T G G C G G T G G T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
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Acristb_1 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Acristb_2 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Acristb_3 T C A A C A A T G T C C G C A G G A G C G G C C G A A T C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Acristb_4 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A C G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Acristb_5 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Acristb_6 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Amongb_1 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Amongb_2 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Amongb_3 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Amongb_4 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Amongb_5 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Amongb_6 T C A A C A A T G T C C G C A G G A G C G G C C G A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G T T T C A C A A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G A G G A
Arepensb_1 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Arepensb_2 T C A A C A G T G C C C G C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Arepensb_3 T C A A C A A T G C C C G C A G G A G C G G C C G A A G C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C A A T G A A G G A T T T C C C A A T C A C C A G G C C C A C G A A A T G G T G G A
Arepensb_4 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Arepensb_5 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C C C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Arepensb_6 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
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Acristb_1 A G A G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C C G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Acristb_2 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Acristb_3 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G C
Acristb_4 A G A G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Acristb_5 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Acristb_6 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Amongb_1 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Amongb_2 A G A G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Amongb_3 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C C G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Amongb_4 A G A G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Amongb_5 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G T A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Amongb_6 A G G G C G G C T G T G A G C A T G A G G T T C G G G A G A A G T G C T G C A A G T A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T
Arepensb_1 A G G G A G G C T G T G A G C A T G A G G T C C G G G A G A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Arepensb_2 A G G G A G G C T G T G A G C A T G A G G T C C G G G A G A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Arepensb_3 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G C T G A G C C A G A T A G C A C C A C A G T G T C G C T G T G A T T C T A T C C G A A G A G T G A T C C A A G G C A G G C T C G G T
Arepensb_4 A G G G A G G C T G T G A G C A T G A G G T C C G G G A G A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Arepensb_5 A G G G A G G C T G T G A G C A T G A G G T C C G G G A G A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Arepensb_6 A G G G A G G C T G T G A G C A T G A G G T C C G G G A G A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
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Acristb_1 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Acristb_2 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Acristb_3 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A C T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Acristb_4 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Acristb_5 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Acristb_6 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Amongb_1 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Amongb_2 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Amongb_3 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Amongb_4 G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Amongb_5 G G C T T C T T G G A C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Amongb_6 G G C T T C T T G G A C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Arepensb_1 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A G A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Arepensb_2 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A G A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Arepensb_3 G A C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Arepensb_4 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A G A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Arepensb_5 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A G A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Arepensb_6 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A G A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A

450. . . . | . . . . |

Acristb_1 C T G G T G A T G A
Acristb_2 C T G G T G A T G A
Acristb_3 C T G G T G A T G A
Acristb_4 C T G G T G A T G A
Acristb_5 C T G G T G A T G A
Acristb_6 C T G G T G A T G A
Amongb_1 C T G G T G A T G A
Amongb_2 C T G G T G A T G A
Amongb_3 C T G G T G A T G A
Amongb_4 C T G G T G G T G A
Amongb_5 C T G G T G A T G A
Amongb_6 C T G G T G A T G A
Arepensb_1 C T G G T G A T G A
Arepensb_2 C T G G T G A T G A
Arepensb_3 C T G G T G A T G A
Arepensb_4 C T G G T G A T G A
Arepensb_5 C T G G T G A T G A
Arepensb_6 C T G G T G A T G A

Supplementary Figure S10: Nucleotide alignment of Pin b sequences for Agropyron cristatum, Agropyron mongolicum, and Agropyron repens. Number refers to clone number.
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AcristB_1 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AcristB_2 M K T L F L L A L L A L V A S T T F A QY P E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AcristB_3 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P N L S S C K D Y V M E R C F T

AcristB_4 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AcristB_5 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AcristB_6 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AmongB_1 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AmongB_2 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AmongB_3 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AmongB_4 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AmongB_5 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

AmongB_6 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P K L S S C K D Y V M E R C F T

ArepensB_1 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

ArepensB_2 M K T L F L L A L L A L V A S T T F A QY S E V GGWY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

ArepensB_3 M K T L F L L A L L A L V A S T T F A QY S E V GGGY N E V GGGGGS QQC P Q E R P K L GS C K D Y V M E R C F T

ArepensB_4 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

ArepensB_5 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GP C K D Y V M E R C F T

ArepensB_6 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T
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AcristB_1 M K D F P V T WP T KWWK S GC E H E V R E K C C K QP S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AcristB_2 M K D F P V T WP T KWR K GGC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AcristB_3 M K D F P V T WP T KWR K GGC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AcristB_4 T K D F P V T WP T KWWK S GC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AcristB_5 M K D F P V T WP T KWR K GGC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AcristB_6 M K D F P V T WP T KWR K GGC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AmongB_1 M K D F P V T WP T KWR K GGC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AmongB_2 M K D F P V T WP T KWWK S GC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AmongB_3 M K D F P V T WP T KWWK GGC E H E V R E K C C K QP S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AmongB_4 M K D F P V T WP T KWWK S GC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GG F L G I WR G E V

AmongB_5 M K D F P V T WP T KWR K GGC E H E V R E K C C K * L S Q I A P QC R C D S I R R V I QGR L GG F L D I WR G E V

AmongB_6 M K D F P V T WP T KWR K GGC E H E V R E K C C K * L S Q I A P QC R C D S I R R V I QGR L GG F L D I WR G E V

ArepensB_1 M K D F P V T WP T RWWK GGC E H E V R E K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

ArepensB_2 M K D F P V T WP T RWWK GGC E H E V R E K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

ArepensB_3 M K D F P I T R P T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R R V I QGR L GD F L G I WR G E V

ArepensB_4 M K D F P V T WP T RWWK GGC E H E V R E K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

ArepensB_5 M K D F P V T WP T RWWK GGC E H E V R E K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

ArepensB_6 M K D F P V T WP T RWWK GGC E H E V R E K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V
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AcristB_1 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AcristB_2 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AcristB_3 L K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AcristB_4 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AcristB_5 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AcristB_6 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AmongB_1 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AmongB_2 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AmongB_3 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AmongB_4 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AmongB_5 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

AmongB_6 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

ArepensB_1 Y K Q I QR A QS L P S K C KM GA D C K F P S GY Y W

ArepensB_2 Y K Q I QR A QS L P S K C KM GA D C K F P S GY Y W

ArepensB_3 F K QL QR A QS L P S K C NM GA D C K F P S GY Y W

ArepensB_4 Y K Q I QR A QS L P S K C KM GA D C K F P S GY Y W

ArepensB_5 Y K Q I QR A QS L P S K C KM GA D C K F P S GY Y W

ArepensB_6 Y K Q I QR A QS L P S K C KM GA D C K F P S GY Y W

Supplementary Figure S11: Protein alignment of PINB sequences for Agropyron cristatum, Agropyron mongolicum, and Agropyron repens. Number refers to clone number.



Supplementary Figure S12: Nucleotide alignment of Pin b sequences for Elymus trachycaulus subsp. subsecundus and Elymus wawawaiensis. Number refers to clone number.
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Etrachb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Etrachb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Etrachb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Etrachb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Etrachb_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G T T G G C G G T G G - - - T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Etrachb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G T T G G C G G T G G - - - T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Etrachb_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G T T G G C G G T G G - - - T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Etrachb_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Etrachb_9 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G T T G G C G G T G G - - - T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Etrachb_10 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Ewawab_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Ewawab_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G T T G G C G G T G G - - - T T A C A A T G A A G T T G G C G G A G G A G G T G G T T C
Ewawab_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Ewawab_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
Ewawab_9 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C
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Etrachb_1 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Etrachb_2 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Etrachb_3 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Etrachb_4 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Etrachb_5 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Etrachb_6 T C A A C A A T G C C C A C A G G A G C G G C T G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Etrachb_7 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Etrachb_8 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Etrachb_9 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Etrachb_10 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C A A A A T G G T G G A
Ewawab_4 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T T A C C T G G C C C A C A A A A T G G T G G A
Ewawab_5 T C A A C A A T G C C C A C A G G A G C G G C C G A A C C T A G G C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G T T T C A C G A T G A A G G A T T T T C C A G T C A C C T G G C C C A C G A G A T G G T G G A
Ewawab_6 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T T A C C T G G C C C A C A A A A T G G T G G A
Ewawab_7 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T T A C C T G G C C C A C A A A A T G G T G G A
Ewawab_9 T C A A C A A T G C C C G C A G G A C C G T C C A A A G C T A A G C T C T T G C A A G G A T T A C G T G A T G G A G C G T T G T T T C A C G A T G A A G G A T T T T C C A G T T A C C T G G C C C A C A A A A T G G T G G A
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Etrachb_1 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Etrachb_2 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Etrachb_3 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Etrachb_4 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Etrachb_5 A G G G A G G C T G T G A G C A T G A G G T C C G G G A C A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Etrachb_6 A G G G A G G C T G T G A G C A T G A G G T C C G G G A C A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Etrachb_7 A G G G A G G C T G T G A G C A T G A G G T C C G G G A C A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Etrachb_8 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Etrachb_9 A G G G A G G C T G T G A G C A T G A G G T C C G G G A C A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T G A T C C A A A G C A A G C T C G G T
Etrachb_10 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Ewawab_4 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Ewawab_5 A G G G A G G C T G T G A G C A T G A G G T C C G G G A G A A G T G T T G C C A G C A A C T G A G C C A G A T A G C A C C A C A G T G T C G C T G C G A T T C T A T C C G G C G A G T T C T C C A A A G C A A G C T C G G T
Ewawab_6 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Ewawab_7 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
Ewawab_9 A G G G C G G C T G T G A G C A C G A G G T T C G G G A G A A G T G C T G C A A G C A G T T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G G G A G T G A T C C A T G G C A A G C T C G G T
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Etrachb_1 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_2 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C A C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_3 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_4 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_5 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A A A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_6 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A A A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_7 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A A A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_8 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_9 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A A A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A
Etrachb_10 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Ewawab_4 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Ewawab_5 G G T A T C T T T G G C A T T T G G C G A G G T G A G G T A T A C A A A C A A A T T C A G A G G G C C C A A A G C C T C C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C C A G T G G C T A T T A
Ewawab_6 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Ewawab_7 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A
Ewawab_9 G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A

450. . . . | . . . . |

Etrachb_1 C T G G T G A T G A
Etrachb_2 C T G G T G A T G A
Etrachb_3 C T G G T G A T G A
Etrachb_4 C T G G T G A T G A
Etrachb_5 C T G G T G A T G A
Etrachb_6 C T G G T G A T G A
Etrachb_7 C T G G T G A T G A
Etrachb_8 C T G G T G A T G A
Etrachb_9 C T G G T G A T G A
Etrachb_10 C T G G T G A T G A
Ewawab_4 C T G G T G A T G A
Ewawab_5 C T G G T G A T G A
Ewawab_6 C T G G T G A T G A
Ewawab_7 C T G G T G A T G A
Ewawab_9 C T G G T G A T G A
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EtrachB_1 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

EtrachB_2 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

EtrachB_3 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

EtrachB_4 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

EtrachB_5 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

EtrachB_6 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R L N L GS C K D Y V M E R C F T

EtrachB_7 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

EtrachB_8 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

EtrachB_9 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

EtrachB_10 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

Ew aw aB_4 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

Ew aw aB_5 M K T L F L L A L L A L V A S T T F A QY S - V GGGY N E V GGGGGS QQC P Q E R P N L GS C K D Y V M E R C F T

Ew aw aB_6 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

Ew aw aB_7 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T

Ew aw aB_9 M K T L F L L A L L A L V A S T T F A Q F S E V GGS Y N E V GGGGGS QQC P QD R P K L S S C K D Y V M E R C F T
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EtrachB_1 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

EtrachB_2 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

EtrachB_3 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

EtrachB_4 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

EtrachB_5 M K D F P V T WP T RWWK GGC E H E V R D K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

EtrachB_6 M K D F P V T WP T RWWK GGC E H E V R D K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

EtrachB_7 M K D F P V T WP T RWWK GGC E H E V R D K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

EtrachB_8 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

EtrachB_9 M K D F P V T WP T RWWK GGC E H E V R D K C C QQL S Q I A P QC R C D S I R R V I QS K L GG I F G I WR G E V

EtrachB_10 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

Ew aw aB_4 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

Ew aw aB_5 M K D F P V T WP T RWWK GGC E H E V R E K C C QQL S Q I A P QC R C D S I R R V L QS K L GG I F G I WR G E V

Ew aw aB_6 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

Ew aw aB_7 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

Ew aw aB_9 M K D F P V T WP T KWWK GGC E H E V R E K C C K QL S Q I A P QC R C D S I R GV I H GK L GG F L G I WR G E V

130 140
. . . . | . . . . | . . . . | . . . . | . . . . | . . .

EtrachB_1 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_2 F K Q I QR A QS H P S K C NM GA D C K F P S GY Y W

EtrachB_3 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_4 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_5 Y K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_6 Y K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_7 Y K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_8 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_9 Y K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

EtrachB_10 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

Ew aw aB_4 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

Ew aw aB_5 Y K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

Ew aw aB_6 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

Ew aw aB_7 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

Ew aw aB_9 F K Q I QR A QS L P S K C NM GA D C K F P S GY Y W

Supplementary Figure S13: Protein alignment of PINB sequences for Elymus trachycaulus subsp. subsecundus and Elymus wawawaiensis. Number refers to clone number.
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Pseudob_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Pseudob_9 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Psthb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T T - - - - - - - - - G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C G G G T A C A A T G A A G T C G G C G G A G G A G G T G G T T C T C A A C A A T G C C C G C A G G A G C

Psthb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C G G G T A C A A T G A A G T C G G C G G A G G A G G T G G T T C T C A A C A A T G C C C G C A G G A G C

Psthb_6 A T G A A G A C C T T A T T C C T C C T A G C T C T T - - - - - - - - - G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C G G G T A C A A T G A A G T C G G C G G A G G A G G T G G T T C T C A A C A A T G C C C G C A G G A G C

Psthb_8 A T G A A G A C C T T A T T C C T C C T A G C T C T T - - - - - - - - - G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C G G G T A C A A T G A A G T C G G C G G A G G A G G T G G T T C T C A A C A A T G C C C G C A G G A G C

Tbessb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Tbessb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T C C G C A G G A G C

Tbessb_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T C G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Tbessb_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T T G C G C A A T T C T C A G A A G T T G G C G G C A G T T A C A A T G A A G T T G G T G G A G G A G G C G G T T C T C A A C A A T G C C C G C A G G A C C

Telongb_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C G A G C A C A A C C T T C G C G C A A T A C T C A G A A G T T G G C G G C T G G T A C A A T G A A G T T G G C G G A G G A G G T G G T T C T C A A C A A T G T C C G C A G G A G C

Telongb_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T G C T C T T G T A G C T A G C A C A A C C T T C G C G C A A T T C T C A G A A G T T G G T G G T A G T T A C A A T G A A G T T G G T G G A G G A G G C A G T T C T C A A C A A T G C C C A C A G G A G C
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Telongb_1 G C A G C C G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Telongb_2 G C A G C T G A G C C T G A T A G C A C C A C A G T G T C G C T G C G A C T C T A T T C G G A G A G T G A T C C A A G G C A A G C T C G G T G G T T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A A T T C A G A G G G C C C A G A G C C T C

Telongb_3 G C A G C C G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A G C T T C A G A G G G C C C A G A G C C T C

Telongb_4 G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Telongb_5 G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Teloongb_6 G C A G C T G A G C C A G A T A G C A C T A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Tscripb_1 G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Tscripb_2 G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Tscripb_3 G C A G C T G A G C C A G G T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G A T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Tscripb_4 G C A G C T G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C

Tscripb_5 G C A G C C G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C C C

Tscripb_6 G C A G C C G A G C C A G A T A G C A C C A C A A T G T C G C T G T G A T T C T A T C C G G C G A G T G A T C C A A G G C A G G C T C G G T G G C T T C T T G G G C A T T T G G C G A G G T G A G G T A T T C A A A C A A C T T C A G A G G G C C C A G A G C C T C
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Pseudob_1 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_2 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_3 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_4 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_5 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_6 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_7 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_8 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Pseudob_9 C C C T A A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Psthb_3 C C C T C A A A G T G C A A C A T C G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Psthb_4 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Psthb_6 C C C T C A A A G T G C A A C A T C G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A    

Psthb_8 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tbessb_1 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tbessb_2 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tbessb_3 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tbessb_4 C C C T C A A A G T G C A A C A T G G G C G C G G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Telongb_1 C C C C C A A A G T G C A A C A T G G A C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Telongb_2 C C C T C A A A G T G C A A C A T G G G C G C T G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Telongb_3 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Telongb_4 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Telongb_5 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Teloongb_6 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tscripb_1 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tscripb_2 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tscripb_3 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tscripb_4 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tscripb_5 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Tscripb_6 C C C T C A A A G T G C A A C A T G G G C G C C G A C T G C A A G T T C C C T A G T G G C T A T T A C T G G T G A T G A

Supplementary Figure S14: Nucleotide alignment of Pin b sequences for Pseudoroegneria spicata, Psathyrostachys juncea, Thinopyrum bessarabicum Thinopyrum elongatum and Thinopyrum 
scripeum. Number refers to clone number.
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PseudoB_1 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

PseudoB_2 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

PseudoB_3 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

PseudoB_4 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

PseudoB_5 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F S

PseudoB_6 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F S

PseudoB_7 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

PseudoB_8 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

PsthB_3 M K T L F L L A L - - - V A S T T F A Q Y S E V G G G Y N E V G G G G G S Q Q C P Q E R P K L G S C K D Y V M E R C F T

PsthB_4 M K T L F L L A L L A L V A S T T F A Q Y S E V G G G Y N E V G G G G G S Q Q C P Q E R P K L G S C K D Y V M E R C F M

PsthB_6 M K T L F L L A L - - - V A S T T F A Q Y S E V G G G Y N E V G G G G G S Q Q C P Q E R P K L G S C K D Y V M E R C F T

PsthB_8 M K T L F L L A L - - - V A S T T F A Q Y S E V G G G Y N E V G G G G G S Q Q C P Q E R P K L G S C K D Y V M E R C F T

TbessB_1 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

TbessB_2 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TbessB_3 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

TbessB_4 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G G S Q Q C P Q D R P K L S S C K D Y V M E R C F T

TelongB_1 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TelongB_2 M K T L F L L A L L A L V A S T T F A Q F S E V G G S Y N E V G G G G S S Q Q C P Q E R P K L S S C K D Y V V E R C F T

TelongB_3 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TelongB_4 M K T L F L L A L L A L V A S T T F A Q Y P E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TelongB_5 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y S E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TelongB_6 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TscripB_1 M K T L F L L A L L A L V A S T T F A H Y S E V G GW Y N E V G G G G G S Q R C P Q E R P R L S S C K D Y M M E R C F T

TscripB_2 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TscripB_3 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TscripB_4 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M G R C F T

TscripB_5 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T

TscripB_6 M K T L F L L A L L A L V A S T T F A Q Y S E V G GW Y N E V G G G G G S Q Q C P Q E R P K L S S C K D Y V M E R C F T
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PseudoB_1 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_2 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_3 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_4 M K D L P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_5 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_6 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_7 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PseudoB_8 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

PsthB_3 M K D F P V T W P T K WW K G G C E Q E V R E K C C K Q L S Q I A P Q C R C D S I R G V I Q G K L G G F L G I W R G E V

PsthB_4 M K D F P V T W P T K WW K G G C E Q E V R E K C Y K Q L S Q I A P Q C R C D S I R G V I Q G K L G G F L G I W R G E V

PsthB_6 M K D F P V T W P T K WW K G G C E Q E V R E K C C K Q L S Q M A P Q C R C D S I R G V I Q G K L G G F L G I W R G E V

PsthB_8 M K D F P V T W P T K WW K G G C E Q E V R E K C C K Q L S Q I A P Q C R C D S I R G V I Q G K L G G F L G I W R G E V

TbessB_1 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

TbessB_2 M K D F P V T W P T K WW K S G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TbessB_3 M K D F P V T W P T K WW K G G C K H E V R E K C C K Q L S Q I A P Q C R C D S I R G V I H G K L G G F L G I W R G E V

TbessB_4 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R G A I H G K L G G F L G I W R G E V

TelongB_1 I K D F P V T W P T K WW K G G C E H E V R E K C C K Q P S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TelongB_2 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S L I A P Q C R C D S I R R V I Q G K L G G F L G I W R G E V

TelongB_3 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q P S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TelongB_4 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TelongB_5 M K D F P V T W P T K WW K S G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TelongB_6 M K D F P V T W P T K W R E G G C E H E V R E K C C K Q L S Q I A L Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TscripB_1 M K D F P V T W P T K WW K S G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TscripB_2 M K D F P V T W P T K W R K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TscripB_3 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q L S Q V A P Q C R C D S I R R V I Q G R L D G F L G I W R G E V

TscripB_4 M K D F P V T W P T K W R K G G C E H E V R E K C C K Q L S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TscripB_5 M K D F P V T W P T K WW K G G C E H E V R E K C C K Q P S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

TscripB_6 M K D F P V T W P T K WW K G G C E H E V W E K C C K Q P S Q I A P Q C R C D S I R R V I Q G R L G G F L G I W R G E V

130 140
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PseudoB_1 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_2 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_3 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_4 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_5 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_6 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_7 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PseudoB_8 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PsthB_3 F K Q I Q R A Q S L P S K C N I G A D C K F P S G Y YW

PsthB_4 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

PsthB_6 F K Q I Q R A Q S L P S K C N I G A D C K F P S G Y YW

PsthB_8 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

TbessB_1 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

TbessB_2 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TbessB_3 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

TbessB_4 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

TelongB_1 F K Q L Q R A Q S L P P K C N M D A D C K F P S G Y YW

TelongB_2 F K Q I Q R A Q S L P S K C N M G A D C K F P S G Y YW

TelongB_3 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TelongB_4 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TelongB_5 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TelongB_6 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TscripB_1 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TscripB_2 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TscripB_3 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TscripB_4 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

TscripB_5 F K Q L Q R A Q S P P S K C N M G A D C K F P S G Y YW

TscripB_6 F K Q L Q R A Q S L P S K C N M G A D C K F P S G Y YW

Supplementary Figure S15: Protein alignment of PINB sequences for Pseudoroegneria spicata, Psathyrostachys juncea, Thinopyrum bessarabicum Thinopyrum elongatum and Thinopyrum scripeum. 
Number refers to clone number.
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Arepensbv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Arepensbv_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Arepensbv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Arepensbv_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Arepensbv_10 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Erepensbv_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A A C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Erepensbv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Erepensbv_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A A C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Erepensbv_5 A T G A A G A C C T T A T T C C T C C T A G C A C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C A G A G A

Erepensbv_10 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G T A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eangulbv_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G A T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A T T G C C C A C C G G A G A

Eangulbv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G T G C A A T A C A A A G A G G T T G G T G G C A G C T A T C A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eangulbv_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G T G C A A T A C A A A G A G G T T G G T G G C A G C T A T C A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eangulbv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G T G C A A T A C A A A G A G G T T G G T G G C A G C T A T C A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Enutansbv_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T C A A A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Enutansbv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T C A A A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Enutansbv_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Enutansbv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T C A A A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Enutansbv_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Enutansbv_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eburchbv_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eburchbv2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eburchbv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A T A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Eburchbv_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Esibiribv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G C G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G A G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Esibrirbv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G C G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G A G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A
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Arepensbv_2 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Arepensbv_3 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Arepensbv_4 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Arepensbv_8 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Arepensbv_10 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Erepensbv_1 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Erepensbv_2 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Erepensbv_3 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Erepensbv_5 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T C C G A T C G C T A G G C T T T T G A A G T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Erepensbv_10 A G A C G A A G C T G G A C T C T T G C C A G G A T T A C G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T C C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Eangulbv_1 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Eangulbv_2 A G A C G A A G T T G G A C T C C T G C A A G G A T T A C G T G A T G G A G C A G T G C T T G A C A G T G A A G G G T T T T C C G A T C G C T A G A C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Eangulbv_3 A G A C G A A G T T G G A C T C C T G C A A G G A T T A C G T G A T G G A G C A G T G C T T G A C A G T G A A G G G T T T T C C G A T C G C T A G A C T T T T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Eangulbv_4 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Enutansbv_1 A G A C G A A G C T G G A C T C C T G C A A G G A T T A C G T G A T G G A G T A G T G C T T G A C A G T G A A G G G T T T T C C G A T C G C C A G A C T T A T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Enutansbv_2 A G A C G A A G C T G G A C T C C T G C A A G G A T T A C G T G A T G G A G T A G T G C T T G A C A G T G A A G G G T T T T C C G A T C G C C A G A C T T A T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Enutansbv_3 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Enutansbv_4 A G A C G A A G C T G G A C T C C T G C A A G G A T T A C G T G A T G G A G T A G T G C T T G A C A G T G A A G G G T T T T C C G A T C G C C A G A C T T A T G A A A T G G T G G A A G G G C G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C A

Enutansbv_5 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Enutansbv_6 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Eburchbv_1 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Eburchbv2 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Eburchbv_4 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Eburchbv_6 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G T T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Esibiribv_2 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Esibrirbv_4 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

270 280 290 300 310 320 330 340 350 360 370 380 390. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Arepensbv_2 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Arepensbv_3 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Arepensbv_4 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Arepensbv_8 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Arepensbv_10 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Erepensbv_1 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Erepensbv_2 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Erepensbv_3 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Erepensbv_5 G C A A C T A C G C C C G A T A G G A A A G A A G T G C C G A T G T G A G A C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G C T T T C A G C A A G G C A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Erepensbv_10 G C A A C T A C G C C C G G T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C T T A T T T G G C T T T C A G C A A G G C C A G A T A A C C A A C C T T G - - - - - - G G G C C A T G A T G T T G

Eangulbv_1 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Eangulbv_2 G C A A C T A C G C C C G A T A G A A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G C T T T C A G C A A G G C C A G A T A A C G A A A C G A A T T C A G A G G G C C A T G A T C T T G

Eangulbv_3 G C A A C T A C G C C C G A T A G A A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G C T T T C A G C A A G G C C A G A T A A C G A A A C G A A T T C A G A G G G C C A T G A T C T T G

Eangulbv_4 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Enutansbv_1 G C A A C T A C G C C C G A T A G A A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G C T T T C A G C A A G G C C A G A T A A C C A A A C G A A T T C A G A G G G C C A T G A T C T T G

Enutansbv_2 G C A A C T A C G C C C G A T A G A A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G C T T T C A G C A A G G C C A G A T A A C C A A A C G A A T T C A G A G G G C C A T G A T C T T G

Enutansbv_3 G C A A C T A C G G C C G A T A G C A A A G A A G T G C C T A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Enutansbv_4 G C A A C T A C G C C C G A T A G A A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G C T T T C A G C A A G G C C A G A T A A C C A A A C G A A T T C A G A G G G C C A T G A T C T T G

Enutansbv_5 G C A A C T A C G G C C G A T A G C A A A G A A G T G C C T A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G C T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Enutansbv_6 G C A A C T A C G G C C G A T A G C A A A G A A G T G C C T A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Eburchbv_1 G C A A C T A C C C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G A A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Eburchbv2 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Eburchbv_4 G C A A C T A C C C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G A A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Eburchbv_6 G C A A C T A C C C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G A A G A T A A C C A A A C A A A T T C A G A G G G C C G T G A T G T T G

Esibiribv_2 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Esibrirbv_4 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

400 410 420 430 440 450. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . .

Arepensbv_2 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Arepensbv_3 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Arepensbv_4 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Arepensbv_8 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Arepensbv_10 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Erepensbv_1 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Erepensbv_2 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Erepensbv_3 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Erepensbv_5 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Erepensbv_10 C C C T C C A A A T G C A A A A T G G A T T C C A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eangulbv_1 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eangulbv_2 C C C T C C A A A T G C A A A T T G G A T T C C A A T T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eangulbv_3 C C C T C C A A A T G C A A A T T G G A T T C C A A T T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eangulbv_4 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Enutansbv_1 C C C T C C A A A T G C A A A T T G G A T T C C A A T T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Enutansbv_2 C C C T C C A A A T G C A A A T T G G A T T C C A A T T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Enutansbv_3 C C C T T C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Enutansbv_4 C C C T C C A A A T G C A A A T T G G A T T C C A A T T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Enutansbv_5 C C C T T C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Enutansbv_6 C C C T T C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eburchbv_1 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eburchbv2 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eburchbv_4 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Eburchbv_6 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Esibiribv_2 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Esibrirbv_4 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Supplementary Figure S16: Nucleotide alignment of Pinb-2 (variant) sequences for Agropyron repens, Elymus repens, Elymus angulutus, Elymus nutans, Elymus burchan-buddae and Elymus sibiricus. Number refers to 
clone number. 
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. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Arepensbv _2 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Arepensbv _3 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Arepensbv _4 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Arepensbv _8 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Arepensbv _10 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Erepensbv _1 M K T L F L L A L L S L V V S T T F A Q Y K E V G G N Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Erepensbv _2 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Erepensbv _3 M K T L F L L A L L S L V V S T T F A Q Y K E V G G N Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Erepensbv _5 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C K D Y V M E R C L A

Erepensbv _10 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D S C Q D Y V M E R C L A

Eangulbv _1 M K T L F L L A L L S L V V S T T F A Q Y K E V G G R Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Eangulbv _2 M K T L F L L A L L S L V V S T T F V Q Y K E V G G S Y Q N G G G G F G S Q N C P P E K T K L D S C K D Y V M E Q C L T

Eangulbv _3 M K T L F L L A L L S L V V S T T F V Q Y K E V G G S Y Q N G G G G F G S Q N C P P E K T K L D S C K D Y V M E Q C L T

Eangulbv _4 M K T L F L L A L L S L V V S T T F V Q Y K E V G G S Y Q N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Enutansbv _1 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y Q N G G G G F G S Q N C P P E K T K L D S C K D Y V M E * C L T

Enutansbv _2 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y Q N G G G G F G S Q N C P P E K T K L D S C K D Y V M E * C L T

Enutansbv _3 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Enutansbv _4 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y Q N G G G G F G S Q N C P P E K T K L D S C K D Y V M E * C L T

Enutansbv _5 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Enutansbv _6 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Eburchbv _1 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Eburchbv 2 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Eburchbv _4 M K T L F L L A L L S L V V S I T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Eburchbv _6 M K T L F L L A L L S L V V S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Esibiribv _2 M K T L F L L A L L S L V A S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

Esibrirbv _4 M K T L F L L A L L S L V A S T T F A Q Y K E V G G S Y E N G G G G F G S Q N C P P E K T K L D P C K D Y V M E R C L A

70 80 90 100 110 120
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Arepensbv _2 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Arepensbv _3 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Arepensbv _4 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Arepensbv _8 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Arepensbv _10 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Erepensbv _1 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Erepensbv _2 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Erepensbv _3 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Erepensbv _5 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P I G K K C R C E T I W R A V Q G N L G G I F G F Q Q G K I

Erepensbv _10 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P V A K K C R C E A I W R A V Q G N L G G L F G F Q Q G Q I

Eangulbv _1 V K G F S I A R L L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C R C E A I W R A V Q G N L G G I F G F Q Q G Q I

Eangulbv _2 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P I E K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

Eangulbv _3 V K G F P I A R L L K WW K G A C E Q E V L D Q C C Q Q L R P I E K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

Eangulbv _4 V K G F S I A R L L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C R C E A I W R A V Q G N L G G I F G F Q Q G Q I

Enutansbv _1 V K G F P I A R L M K WW K G A C E Q E V L D Q C C Q Q L R P I E K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

Enutansbv _2 V K G F P I A R L M K WW K G A C E Q E V L D Q C C Q Q L R P I E K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

Enutansbv _3 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C L C E A I W R A V Q G N L G G I F G F Q Q G Q I

Enutansbv _4 V K G F P I A R L M K WW K G A C E Q E V L D Q C C Q Q L R P I E K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

Enutansbv _5 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C L C E A I W R A V Q G N L G G I F G F Q Q G Q I

Enutansbv _6 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C L C E A I W R A V Q G N L G G I F G F Q Q G Q I

Eburchbv _1 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L P P I A K K C R C E A I W R A V Q G N L G G I F G F Q Q G K I

Eburchbv 2 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C R C E A I W R A V Q G N L G G I F G F Q Q G Q I

Eburchbv _4 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L P P I A K K C R C E A I W R A V Q G N L G G I F G F Q Q G K I

Eburchbv _6 V K G F S I A R F L K WW K G A C E Q E A L D Q C C Q Q L P P I A K K C R C E A I W R A V Q G N L G G I F G F Q Q G K I

Esibiribv _2 V K G F S I A R L L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

Esibrirbv _4 V K G F S I A R L L K WW K G A C E Q E A L D Q C C Q Q L R P I A K K C R C E A I W R A V Q G N L G G V F G F Q Q G Q I

130 140 150
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Arepensbv _2 T N L - - G A M M L P S K C K M D S S C K F V H T N G Y Y Y

Arepensbv _3 T N L - - G A M M L P S K C K M D S S C K F V H T N G Y Y Y

Arepensbv _4 T N L - - G A M M L P S K C K M D S S C K F V H T N G Y Y Y

Arepensbv _8 T N L - - G A M M L P S K C K M D S S C K F V H T N G Y Y Y

Arepensbv _10 T N L - - G A M M L P S K C K M D S S C K F V H T N G Y Y Y

Erepensbv _1 T N L - - G A M M L P S K C K M D S S C K F V P T N G Y Y Y

Erepensbv _2 T N L - - G A M M L P S K C K M D S S C K F V P T N G Y Y Y

Erepensbv _3 T N L - - G A M M L P S K C K M D S S C K F V P T N G Y Y Y

Erepensbv _5 T K Q I Q R A M M L P S K C K M D S S C K F V P T N G Y Y Y

Erepensbv _10 T N L - - G A M M L P S K C K M D S S C K F V P T N G Y Y Y

Eangulbv _1 T K Q I Q R A M M L P S K C K M D S N C K F V P T N G Y Y Y

Eangulbv _2 T K R I Q R A M I L P S K C K L D S N C K F V P T N G Y Y Y

Eangulbv _3 T K R I Q R A M I L P S K C K L D S N C K F V P T N G Y Y Y

Eangulbv _4 T K Q I Q R A M M L P S K C K M D S N C K F V P T N G Y Y Y

Enutansbv _1 T K R I Q R A M I L P S K C K L D S N C K F V P T N G Y Y Y

Enutansbv _2 T K R I Q R A M I L P S K C K L D S N C K F V P T N G Y Y Y

Enutansbv _3 T K Q I Q R A V M L P F K C K M D S N C K F V P T N G Y Y Y

Enutansbv _4 T K R I Q R A M I L P S K C K L D S N C K F V P T N G Y Y Y

Enutansbv _5 T K Q I Q R A V M L P F K C K M D S N C K F V P T N G Y Y Y

Enutansbv _6 T K Q I Q R A V M L P F K C K M D S N C K F V P T N G Y Y Y

Eburchbv _1 T K Q I Q R A V M L P S K C K M D S N C K F V P T N G Y Y Y

Eburchbv 2 T K Q I Q R A V M L P S K C K M D S N C K F V P T N G Y Y Y

Eburchbv _4 T K Q I Q R A V M L P S K C K M D S N C K F V P T N G Y Y Y

Eburchbv _6 T K Q I Q R A V M L P S K C K M D S N C K F V P T N G Y Y Y

Esibiribv _2 T K Q I Q R A M M L P S K C K M D S N C K F V P T N G Y Y Y

Esibrirbv _4 T K Q I Q R A M M L P S K C K M D S N C K F V P T N G Y Y Y

Supplementary Figure S17: Protein alignment of PINB-2 (variant) sequences for Agropyron repens, Elymus repens, Elymus angulutus, Elymus nutans, Elymus burchan-buddae and Elymus sibiricus. Number refers to 
clone number. 
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Pseudobv_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C G G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G C G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G C G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C C T T C T C T T G T A G T G A G C A C A A C C T T T G C A C A A T A C A A A G A G G T T G G C G G C A G C T A T G A G A A C G G T G G T A G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G C G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T G C A A A G A G G T T G G T G G C A G C T A T G A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G C G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_9 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G C G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_10 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Pseudobv_12 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G C G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tbessbv_16 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A G A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Tbessbv_29 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Tbessbv_30 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Telongbv_8 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Telongbv_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Telongbv_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Telongbv_4 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T G G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G C A G C T A T G A G A A C G G T G G C G G A G G G T T T G G T T C T C A A A A C T G C C C G T C G G A G A

Tscripbv_1 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T G C A A A G A G G T T G G T G G C A G C T A T G A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tscripbv_2 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G G G C A C A A C C T T T G C G C A A T G C A A A G A G G T T G G T G G C A G C T A T G A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tscripbv_3 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T G C A A A G A G G T T G G T G G C A G C T A T G A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tscripbv_5 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C C T G T A G T G A G C A C A A C C T T T G C G C A A T G C A A A G A G G T T G G T G G C A G C T A T G A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tscripbv_6 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T G C A A A G A G G T T G G T G G C A G C T A T G A G A A T G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tscripbv_7 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G G A G C T A T G A G A A C G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

Tscripbv_26 A T G A A G A C C T T A T T C C T C C T A G C T C T C C T T T C T C T T G T A G T G A G C A C A A C C T T T G C G C A A T A C A A A G A G G T T G G T G G G A G C T A T G A G A A C G G T G G T G G A G G G T T T G G T T C T C A A A A C T G C C C A C C G G A G A

140 150 160 170 180 190 200 210 220 230 240 250 260. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Pseudobv_1 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A A G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_2 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G G G C G G T G C T T G G T G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_3 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_4 A G A C G A A G C T G G A C T C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C A G T G A A G G G T T T T T C G A T C G C C A G A C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A A T G T T G C C A

Pseudobv_5 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_6 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_7 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G C T T G G C G T T G A A G G G C T T T C C G A T C T C C A C G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C T

Pseudobv_8 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_9 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G T G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_10 A G A C A A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Pseudobv_12 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Tbessbv_16 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Tbessbv_29 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Tbessbv_30 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Telongbv_8 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Telongbv_7 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Telongbv_6 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Telongbv_4 A G A C G A A G C T A G A C C A T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C T G T G A A G G G T T T T T C G A T C G C T A G G C T T T T G A A A T G G T G G A A G G G C G C C T G T G A A C A A G A A G C C C T A G A C C A G T G T T G C C A

Tscripbv_1 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G C T T G G C G T T G A A G G G T T T T C C G A T C T C C A C G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G T C T

Tscripbv_2 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G C T T G G C G T T G A A G G G T T T T C C G A T C T C C A C G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C T

Tscripbv_3 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G C T T G G C G T T G A A G G G T T T T C C G A T C T C C A C G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C T

Tscripbv_5 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G C T T G G C G T T G A A G G G T T T T C C G A T C T C C A C G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C T

Tscripbv_6 A G A C G A A G C T G G A C T C T T G C A A G G A T T A C G T G A T G G A G C G A T G C T T G G C G T T G A A G G G T T T T C C G A T C T C C A C G C T T T T G A A A T G G T G G A A G G G T G C C T G T G A G C A A G A G G T C C T A G A C C A G T G T T G C C T

Tscripbv_7 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A A G A T T T T G A A A T G G T G G A A G G G T G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A

Tscripbv_26 A G A C G A A G C T G G A C C C T T G C A A G G A T T A T G T G A T G G A G C G G T G C T T G G C G G T G A A G G G T T T T T C G A T C G C C A A G A T T T T G A A A T G G T G G A A G G G T G C C T G T G A A C A A G A G G C C C T A G A C C A G T G T T G C C A
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Pseudobv_1 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_2 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_3 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A G C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_4 G C A A C T A C G C C C G G T A G T A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G G G C T G T C C A A G G C A A C C T T G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_5 G C A A T T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_6 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_7 G C A A C T A C G C C C G G T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G G G T T G T C C A A G G C A A C C T G G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_8 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A G C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_9 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_10 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A A G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Pseudobv_12 G C A A C T A C G C C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A G C C T T G G T G G C A T C T T T G G T T T T C A G C A A G G G C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tbessbv_16 G C A A C T A C G A C C G A T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tbessbv_29 G C A A C T A C G A C C G A T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A T A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tbessbv_30 G C A A C T A C G A C C G A T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Telongbv_8 G C A A C T A C G A C C G A T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Telongbv_7 G C A A C T A C G A C C G A T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Telongbv_6 G C A A C T A C G A C C G A T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Telongbv_4 G C A A C T A C G A C C G A T A G C A A A A A A G T G C C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G G A A C C T T G G T G G C G T C T T T G G T T T T C A G C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_1 G C A A C T A C G C C C G G T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G G G C T G T C C A A G G C A A C C T G G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_2 G C A A C T A C G C C C G G T A G C A A A G A A G T G C C A A T G T G A G G C C A T T T G G A G G G C T G T C C A A G G C A A C C T G G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_3 G C A A C T A C G C C C G G T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G G G C T G T C C A A G G C A A C C T G G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_5 G C A A C T A C G C C C G G T A G C A A A G G A G T G C C G A T G T G A G G C C A T T T G G A G G G C T G T C C A A G G C A A C C T G G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_6 G C A A C T A C G C C C G G T A G C A A A G A A G T G C C G A T G T G A G G C C A T T T G G A G G G C T G T C C A A G G C A A C C T G G G T G G C A T C T T T G G C T T T C A G C A A G G T A A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_7 G C A A C T A C G C C C G A T A G C A A A G A A G T G T C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A T C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G

Tscripbv_26 G C A A C T A C G C C C G A T A G C A A A G A A G T G T C G A T G T G A G G C C A T T T G G A G A G C C G T C C A A G G C A A C C T T G G T G G C A T C T T T G G T T T T C A T C A A G G C C A G A T A A C C A A A C A A A T T C A G A G G G C C A T G A T G T T G
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Pseudobv_1 C C C T C C A A A T G C A A A A T T G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_2 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_3 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_4 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_5 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_6 C C C T C C A A A T G C A A A A T T G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_7 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_8 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_9 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_10 C C C T C C A A A T G C A A A A T T G A T T C C A A C T G C A A G T T C G T C C A T A C T A A T G G C T A T T A C T A C T G A

Pseudobv_12 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Tbessbv_16 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A C T A A T G G C T A T T A C T A C T G A

Tbessbv_29 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A C T A A T G G C T A T T A C T A C T G A

Tbessbv_30 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A C T A A T G G C T A T T A C T A C T G A

Telongbv_8 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A A T A A T G G C T A T T A C T A G T G A

Telongbv_7 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A C T A A T G G C T A T T A C T A G T G A

Telongbv_6 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A A T A A T G G C T A T T A C T A G T G A

Telongbv_4 C C C T C C A A A T G C A A A C T G G A T T C C A A C T G C A A G T T T G T C G C T A C T A A T G G C T A T T A C T A G T G A

Tscripbv_1 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Tscripbv_2 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Tscripbv_3 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Tscripbv_5 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Tscripbv_6 C C C T C C A A A T G C A A A A T G G A T T C T A G C T G C A A G T T C G T C C C T A C T A A T G G C T A T T A C T A C T G A

Tscripbv_7 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C G C T A C T A A T G G C T A T T A C T A C T G A

Tscripbv_26 C C C T C C A A A T G C A A A A T G G A T T C C A A C T G C A A G T T C G T C G C T A C T A A T G G C T A T T A C T A C T G A

Supplementary Figure S18: Nucleotide alignment of Pinb-2 variant sequences for Pseudoroegneria spicata, Thinopyrum bessarabicum, Thinopyrum elongatum, and Thinopyrum scripeum. Number refers to clone 
number. 



Supplementary Figure S19: Protein alignment of PINB-2 variant sequences for Pseudoroegneria spicata, Thinopyrum bessarabicum, Thinopyrum elongatum, and Thinopyrum scripeum. Number refers to clone 
number. 
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Pseudobv_1 M K T L F L L A L L S L V V S T T F A QY K E V GGGY E N GGGG F GS QN C P P E K T K L D P C K D Y V M E R C L A

Pseudobv_2 M K T L F L L A L L S L V A S T T F A QY K E V GGS Y E N GGGG F GS QN C P P E K T K L D P C K D Y V M GR C L V

Pseudobv_3 M K T L F L L A L L S L V V S T T F A QY K E V GGS Y E N GGGG F GS QN C P P E K T K L D P C K D Y V M E R C L A

Pseudobv_4 M K T L F L L A L P S L V V S T T F A QY K E V GGS Y E N GGR G F GS QN C P P E K T K L D S C K D Y V M E R C L A
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Eburch_5 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Eburch_6 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Eburch_7 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Eburch_8 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Eburch_9 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Eburch_10 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Eburch_11 T G G G G A A T G G G T T G C A A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A G C C A A A G C T A G A C T C T T G T A G C G A T T A T G T T A T G G A C C G G T G T G T G A T G A
Esibiri_1 T G G G G A A T G G G T T G C G A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A A C C A A A G C T A G A C T C T T G T A G C G A T T A T A T T A T G G A C C G G T G T G T G A T G A
Esibiri_2 T G G G G A A T G G G T T G C G A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A A C C A A A G C T A G A C T C T T G T A G C G A T T A T A T T A T G G A C C G G T G T G T G A T G A
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Edahur_1 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Edahur_2 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eangul_1 A G G A T A T G C C G C T C T C T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A T T G C T G C C A G C A A T T G A G G C A A A C G A C G T C G C A T T G C C G T
Enutans_1 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Enutans_3 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Enutans_4 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C A A C G C C T C G T T G C C G T
Enutans_7 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Enutans_8 A G G A T A T G C C G C T A T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G C T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G T C G C G T T G C C G T
Enutans_9 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Enutans_10 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C A A C G C C T C G T T G C C G T
Enutans_11 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_2 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_5 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_6 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_7 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_8 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_9 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_10 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Eburch_11 A G G A T A T G C C G C T C T A T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G C C G C G T T G C C G T
Esibiri_1 A G G A T A T G C C G C T C T C T T G G G T C T T T C C C C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G T C G C A T T G C C G T
Esibiri_2 A G G A T A T G C C G C T C T C T T G G G T C T T T C C T C G G A C T T G G G G G A A G A G A A G T T G T G A G G A G G T C C G A A A C C A G T G C T G C C A G C A A T T G A G G C A A A C G A C G T C G C A T T G C C G T
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Edahur_1 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T T C A A G T G
Edahur_2 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T T C A A G T G
Eangul_1 T G C A A G G C T A T C T G G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G G T T T C A A C A A G G T C T G A A A G C T A G A A C A A T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G
Enutans_1 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_3 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_4 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_7 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_8 T G C A A G G C T A T C T G G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T T T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_9 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_10 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Enutans_11 T G C A A G G C T A T C T T G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_2 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_5 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_6 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_7 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_8 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_9 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_10 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A A T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Eburch_11 T G C A A G G C T A T C T C G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G C T T T C A A C A A G G T C T G A A A G C C C G A A C A G T G C A G A C A G C C A A G A G C C T T C C C T C C A A G T G
Esibiri_1 T G C A A G G C T A T C T G G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G G T T T C A A C A A G G T C T G A A A G C T A G A A C A A T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G
Esibiri_2 T G C A A G G C T A T C T G G A C A T C A A T C C A A G G C G A T C T A A G T G G C T T C A G G G G G T T T C A A C A A G G T C T G A A A G C T A G A A C A A T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G
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Edahur_1 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Edahur_2 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eangul_1 C A A C A T T G A T C C A A A A A A C T G C A G C A T C C A A A A A A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A A A T C A C T A G T G A A T T C G C G G C C G C C T G C A G G T C G A C C A
Enutans_1 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_3 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_4 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_7 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_8 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_9 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_10 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Enutans_11 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_2 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_5 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_6 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_7 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_8 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G A T A T T A C T T G T G A                                                         
Eburch_9 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_10 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Eburch_11 C A A C A T G G A T C C A A A A G A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Esibiri_1 C A A C A T T G A T C C A A A A A A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
Esibiri_2 C A A C A T T G A T C C A A A A A A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A                                                        
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Edahur_1                                                  
Edahur_2                                                  
Eangul_1 T A T G G G A G A G C T C C C A A C G C G T T G G A T G C A T A G C T T G A G T A T T C T A T A G
Enutans_1                                                  
Enutans_3                                                  
Enutans_4                                                  
Enutans_7                                                  
Enutans_8                                                  
Enutans_9                                                  
Enutans_10                                                  
Enutans_11                                                  
Eburch_2                                                  
Eburch_5                                                  
Eburch_6                                                  
Eburch_7                                                  
Eburch_8                                                  
Eburch_9                                                  
Eburch_10                                                  

Supplementary Figure S20: Nucleotide alignment of Gsp-1 sequences for Elymus dahuricus, Elymus angulutus, Elymus nutans, Elymus burchan-buddae, and Elymus sibiricus. Number refers to clone number.
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Edahur_1 M K T F F L L S F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Edahur_2 M K T F F L L S F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eangul_1 M K I F F L L A F L A L V V S T A I A Q Y A E V P S P A T Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y I M D R

Enutans_1 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Enutans_3 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Enutans_4 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Enutans_7 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Enutans_8 M K T F F L L A F L A L I V S T A I A Q F V E V P S P D A Q A P T G D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Enutans_9 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Enutans_10 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Enutans_11 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q L K L D S C S D Y V M D R

Eburch_2 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_5 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_6 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_7 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_8 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_9 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_10 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Eburch_11 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A A Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y V M D R

Esibiri_1 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A T Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y I M D R

Esibiri_2 M K T F F L L A F L A L V V S T A I A Q Y A E V P S P A T Q A P T A D G F G E W V A I A P S A S G S E N C E E E Q P K L D S C S D Y I M D R

80 90 100 110 120 130 140
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . |

Edahur_1 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Edahur_2 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eangul_1 C V M K D M P L S W V F P R T W G K R S C E E V R N H C C Q Q L R Q T T S H C R C K A I W T S I Q G D L S G F R G F Q Q G L K A R T M Q T A

Enutans_1 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_3 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_4 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_7 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_8 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T S R C R C K A I W T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_9 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_10 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Enutans_11 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I L T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_2 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_5 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_6 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_7 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_8 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_9 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Eburch_10 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L N G F R G F Q Q G L K A R T V Q T A

Eburch_11 C V M K D M P L YW V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T P R C R C K A I S T S I Q G D L S G F R G F Q Q G L K A R T V Q T A

Esibiri_1 C V M K D M P L S W V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T S H C R C K A I W T S I Q G D L S G F R G F Q Q G L K A R T M Q T A

Esibiri_2 C V M K D M P L S W V F P R T W G K R S C E E V R N Q C C Q Q L R Q T T S H C R C K A I W T S I Q G D L S G F R G F Q Q G L K A R T M Q T A

150 160 170 180 190
. . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . . | . . . .

Edahur_1 K S L P F K C N M D P K D C N I P I T S G Y Y L *                                   

Edahur_2 K S L P F K C N M D P K D C N I P I T S G Y Y L *                                   

Eangul_1 K S L P S K C N I D P K N C S I Q K T A T S P S L A D I T C E I T S E F A A A C R S T I W E S S Q R V G C I A * V F Y

Enutans_1 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_3 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_4 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_7 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_8 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_9 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_10 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Enutans_11 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_2 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_5 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_6 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_7 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_8 K S L P S K C N M D P K D C N I P I T S D I T C                                    

Eburch_9 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_10 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Eburch_11 K S L P S K C N M D P K D C N I P I T S G Y Y L *                                   

Esibiri_1 K S L P S K C N I D P K N C N I P I T S G Y Y L *                                   

Esibiri_2 K S L P S K C N I D P K N C N I P I T S G Y Y L *                                   

Supplementary Figure S21: Protein alignment of GSP1 sequences for Elymus dahuricus, Elymus angulutus, Elymus nutans, Elymus burchan-buddae, and Elymus sibiricus. Number refers to clone number.
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Etrach_1 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T T T G G T A G T G A G C G C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_2 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T T T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Etrach8_3 A T G A A G A C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_4 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_5 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_6 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_7 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T T T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Etrach_9 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_10 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Etrach_11 A T G A A G A C C T T C T T C C T C C T A A C T T T C C T T G C T T T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Etrach_12 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T T T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Ewawa_1 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T C T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G A A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Ewawa_2 A T G A A G A C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G T G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Ewawa_3 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C T C A G A A G T T C C C T C A A
Ewawa_4 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T T T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Ewawa_5 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T C T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Ewawa_6 A T G A A G A C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G T G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Ewawa_7 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C T C A G A A G T T C C C T C A A
Ewawa_8 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T C T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Ewawa_9 A T G A A G A C C T T C T T C C T C C T A G C T T T C C T T G C T C T G G T A G T G A G C A C T G C T A T T G C G C A A T A T G C G G A A G T T C C C A G C C C A G C T A C G C A A G C T C C C A C C G
Ewawa_10 A T G A A G A C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G T G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C G C A G A A G T T C C C T C A A
Ewawa_11 A T G A A G G C C T T C T T C C T C C T A G C C T T C C T T G C T C T G G T A G C G A G C A C T G C T A A T G C G C A A T A C G C G G A A G T T C C C A G C C C A G C C T C A G A A G T T C C C T C A A
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Etrach_1 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_2 C G G A T G G T T T T G G G G A A T G G G T T G C G A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A A C C A A A G C T A G A C T C T T G T A G C G A T T A T A T
Etrach8_3 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_4 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_5 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_6 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_7 C G G A T G G T T T T G G G G A A T G G G T T G C G A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A A C C A A A G C T A G A C T C T T G T A G C G A T T A T A T
Etrach_9 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_10 T G G A T G A T T T T G G G G A A T G G G T T G C C A T G A C G C C T G G T A C A A G T G G T T C C G A G C A T T G C G A G C A A G A G C A G C C A A A G C T A A A C T C T T G T A G C G A T T A T G T
Etrach_11 C G G A T G G T T T T G G G G A A T G G G T T G C G A T A G C G C C T A G T G C G A G T G G T T C T G A G A A T T G C G A G G A A G A G C A A C C A A A G C T A G A C T C T T G T A G C G A T T A T A T
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Ewawa_6 C T A G A A A G G T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G C A A C A T T G A T C C A A A A T A T T G T A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A
Ewawa_7 C T A G A A A G G T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G C A A C A T T G A T C C A A A A T A T T G T A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A
Ewawa_8 C T A G A A C A A T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G C A A C A T T G A T C C A A A A A A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A
Ewawa_9 C T A G A A C A A T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G C A A C A T T G A T C C A A A A A A C T G C A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A
Ewawa_10 C T A G A A A G G T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G C A A C A T T G A T C C A A A A T A T T G T A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A
Ewawa_11 C T A G A A A G G T G C A G A C G G C C A A G A G C C T T C C C T C C A A G T G C A A C A T T G A T C C A A A A T A T T G T A A C A T C C C C A T C A C T A G C G G A T A T T A C T T G T G A

Supplementary Figure S22: Nucleotide alignment of Gsp-1 sequences for Elymus trachycaulus subsp. subsecundus and Elymus wawawaiensis. Number refers to clone number.
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Etrach_1 M K T F F L L A F L A L V V S A A I A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_2 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Etrach8_3 M K T F F L L A F L A L V A S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_4 M K A F F L L A F L A L V A S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_5 M K A F F L L A F L A L V A S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_6 M K A F F L L A F L A L V A S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_7 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Etrach_9 M K A F F L L A F L A L V A S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_10 M K A F F L L A F L A L V A S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Etrach_11 M K T F F L L T F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Etrach_12 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Ew aw a_1 M K T F F L L A F L A L V V S T A I A QY A K V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Ew aw a_2 M K T F F L L A F L A L V V S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E H E QP K L

Ew aw a_3 M K A F F L L A F L A L V A S T A N A QY A E V P S P A S E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Ew aw a_4 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Ew aw a_5 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Ew aw a_6 M K T F F L L A F L A L V V S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E H E QP K L

Ew aw a_7 M K A F F L L A F L A L V A S T A N A QY A E V P S P A S E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L

Ew aw a_8 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Ew aw a_9 M K T F F L L A F L A L V V S T A I A QY A E V P S P A T QA P T A D G F G EWV A I A P S A S GS E N C E E E QP K L

Ew aw a_10 M K T F F L L A F L A L V V S T A N A QY A E V P S P A A E V P S M D D F G EWV AM T P GT S GS E H C E H E QP K L

Ew aw a_11 M K A F F L L A F L A L V A S T A N A QY A E V P S P A S E V P S M D D F G EWV AM T P GT S GS E H C E Q E QP K L
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Etrach_1 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C * QL R QT L P H C R C K A I WT S I QG

Etrach_2 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N QC C QQL R QT T S H C R C K A I WT S I QG

Etrach8_3 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT L P H C R C K A I WT S I QG

Etrach_4 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT L P H C R C K A I WT S I QG

Etrach_5 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT L P H C R C K A I WT S I QG

Etrach_6 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT L P H C R C K A I WT S I QG

Etrach_7 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N QC C QQL R QT T S H C R C K A I WT S I QG

Etrach_9 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT L P H C R C K A I WT S I QG

Etrach_10 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT L P H C R C K A I WT S I QG

Etrach_11 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N QC C QQL R QT T S H C R C K A I WT S I QG

Etrach_12 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N QC C QQL R QT T S H C R C K A I WT S I QG

Ew aw a_1 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N H C C QQL R QT T S H C R C K A I WT S I QG

Ew aw a_2 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT P P H C R C K A I WT S I QG

Ew aw a_3 N S C S D Y V M D R C V T K DM P L S W I F P R T WG E R S C E E V QN QC C QQL R QT P P H C R C K A I WT S I QG

Ew aw a_4 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N QC C QQL R QT T S H C R C K A I WT S I QG

Ew aw a_5 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N H C C QQL R QT T S H C R C K A I WT S I QG

Ew aw a_6 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT P P H C R C K A I WT S I QG

Ew aw a_7 N S C S D Y V M D R C V T K DM P L S W I F P R T WG E R S C E E V QN QC C QQL R QT P P H C R C K A I WT S I QG

Ew aw a_8 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N H C C QQL R QT T S H C R C K A I WT S I QG

Ew aw a_9 D S C S D Y I M D R C V M K DM P L S WV F P R T WGK R S C E E V R N H C C QQL R QT T S H C R C K A I WT S I QG

Ew aw a_10 N S C S D Y V M D R C V T K DM P L S W I F P R T WGK R S C E E V QN QC C QQL R QT P P H C R C K A I WT S I QG

Ew aw a_11 N S C S D Y V M D R C V T K DM P L S W I F P R T WG E R S C E E V QN QC C QQL R QT P P H C R C K A I WT S I QG

130 140 150 160
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Etrach_1 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_2 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Etrach8_3 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_4 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_5 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_6 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_7 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Etrach_9 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_10 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Etrach_11 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Etrach_12 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Ew aw a_1 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Ew aw a_2 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Ew aw a_3 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Ew aw a_4 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Ew aw a_5 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Ew aw a_6 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Ew aw a_7 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Ew aw a_8 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Ew aw a_9 D L S G F R G F QQGL K A R T M QT A K S L P S K C N I D P K N C N I P I T S GY Y L *

Ew aw a_10 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Ew aw a_11 D L S G FM S F QQGL K A R K V QT A K S L P S K C N I D P K Y C N I P I T S GY Y L *

Supplementary Figure S23: Protein alignment of GSP1 sequences for Elymus trachycaulus subsp. subsecundus and Elymus wawawaiensis. Number refers to clone number.


