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Figure S1. Full-size phylogenetic tree of the VAPYRIN gene family in land plants (compare with Fig. 1).
Maximum likelihood tree (model JTT+R8) of VAPYRIN and VAPYRIN-like. The tree was rooted using closely
related sequences (outgroup). Branches of the VAPYRIN and VAPYRIN-like clades are colored in red and
black, respectively. The ability of each species to form arbuscular mycorrhiza is indicated by the color of
the label: blue for the mycorrhizal species and black for non-mycorrhizal ones. Colors in the inner circle

indicate the following clades: purple, bryophytes; cyan, lycophytes; green, monilophytes; blue,
gymnosperms; yellow, basal angiosperms; red, monocots; orange, eudicots. The position of the P. patens
VAPYRIN-like sequence is indicated by a purple triangle.
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Figure S2. VAPYRIN gene family in the Papilionoideae
Maximum likelihood tree (TN+F+I+G4). The VAPYRIN duplication in the Papilionoideae is indicated
by a red dot. Node supports are indicated by numbers at the branches. Note that apart from the
duplication at the base of the Papilionoideae, several additional duplications occurred, e.g. in
Aradur, Arahyp, Glymax and Casaus, while some duplicated genes disappeared (e.g. Medtru).

Cercan Cerca37S02975

Chafas Chafa95466S05308

Mimpud Mimpu4695S10722

Casaus Castanospermum10306-PA
Casaus Castanospermum10080-PA
Nissch Nissc25250S01565

Lupang Lup001531.1

Cicari Ca 04609.1

Medtru MtrunA17 Chr6g0461061
Tripra Tp57577 TGAC v2 mRNA30897
Trisub Icl DF973364.1 GAU27947.1 17005
Lotjap Lj0g3v0049599.1

Glymax Glyma.05G088400.1

Cajcaj Ccajan 46635

Phavul Phvul.004G051200.1

Vigung Vigun04g077700.1

Vigang vigan.Vang02g12510.1

Vigrad Vradi01g08090.1

Lupang Lup000011.1

Nissch Nissc3099S01973

Aradur Aradu.JSEZU

Arahyp arahy.Tifrunner.gnm1.ann1.RRY6M?7.1
Arahyp arahy.Tifrunner.gnm1.ann1.P89NTP.1
Araipa Araip.BY5SK

Lotjap Lj1g3v3975850.1

Cajcaj Ccajan 05182

Glymax Glyma.19G114600.1

Glymax Glyma.16G038200.1

Phavul Phvul.001G113900.1

Vigung Vigun01g090500.1

Vigang vigan.Vang0490s00190.1
Vigrad Vradi0007s00890.1
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Figure S3. Vector cloning strategy and genetic constitution of the PpVPYL locus in various transgenic
lines

(a) Natural PpVPYL locus with primers indicated for the PpVPYL open reading frame (ORF). 5'TS and
3’TS represent the targeting sequences upstream of the ATG start codon, and downstream of the stop
codon, respectively.

(b) Gene replacement strategy by homologous recombination. Primers indicated span the two
targeting sequences for the detection of successful homologous recombination events. Restriction
sites for linearization are indicated (Sall, Mlul).

(c) Strategy for the generation of a pPpVPYL::GUS reporter line. In a first step, the UidA coding
sequence was inserted between the 5’TS and the resistance marker in the vector used for gene
replacement (see in (b)). In a second step, this construct was inserted at the PpVPYL by recombination
at the 5’TS, resulting in an insertion without gene replacement. (d) The PIG1 locus after insertion of
the Citrine-VAPYRIN construct. The VPYL coding sequence was inserted in frame downstream of the
Citrine ORF. The fusion gene is under the control of the constitutive promoter of the elongation
factorl alpha (pEF1a).

Grey boxes represent upstream and downstream genomic sequences of the PpVPYL locus (a)-(c), or
the PIG1 locus (d).
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Physcomitrella eFP Browser at bar.utoronto.ca (Ortiz-Ramirez et al., Molecular Plant, 2016)
The different tissue types were isolated from wild-type Physcomitrella patens (Gransden) grown in controlled
conditions at 25°C with 16h light and 50% humidity. Induction of gametangia and sporophyte development was
conducted in short day conditions at 17°C and 50% humidity. Tissues were samled in triplicate and processed for
hybridizaton on NimbleGen v1.6 P. patens 135k arrays (32741 probe sets}. Expression data were normalized by

RMA. Drawings by Marcela H. Coronado. Image under CC BY 4.0 license
Waese, J., Fan, J., Pasha, A., Yu, H,, Fucile, G., Shi, R., Cumming, M., Kelley, L. A., Sternberg, M. J., Krishnakumar,

V., et al. (2017). ePlant: visualizing and exploring multiple levels of data for hypothesis generation in plant biology.
Plant Cell 29, 1806-1821. doi: 10.1105/tpc.17.00073.

Figure S4. VPYL expression pattern in P. patens according to the eFP browser
The eFP browser (http://bar.utoronto.ca/efp _physcomitrella/cgi-bin/efpWeb.cgi ) was searched for
VPYL (Gene ID: Pp1s32_124V6.1).
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Figure S5. Molecular analysis of transformants from gene replacement

(a) Genomic DNA of antibiotic-resistant regenerants from protoplast transformation, and of a wild type
strain, were subjected to PCR with VPYL ORF primers #6f and #8r, and with the primers #2f and #27r, or
with #28f and #5r, to detect the 5" and 3’ recombination sites, respectively (see Fig. S3).

(b) Agarose gel electrophoresis reveals the respective amplicons in wild type, ko27, and ko36. Ko27 and
ko36 had lost the VPYL ORF. PCR with primers flanking the 5’TS and 3’TS confirmed that ko27 and ko36
had undergone gene replacement and lack the VPYL coding sequence.

(c) Quantitative real-time RT-PCR (qPCR) analysis with primers for the VPYL ORF (#51f and #52r) and of
Tubulin A as reference gene (Primers: TUA1f and TUALr) reveals transcript in wild type, but not in ko27
and ko36.
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Figure S6. Caulonema growth phenotype in wild type and Ppvpyl mutants

(a-c) Caulonema growth after transfer of P. patens cultures to unilateral light in the wild type (a), ko27 (b),
and ko36 (c).

(d) Measurement of caulonemal growth length after treatment for 6 days with dim unilateral light. Columns
represent the average of 4 cultures for each genotype, of which three pictures were taken each, and 5
caulonemata each were measured (n=60 per genotype). Bars represent the mean + s.d., significant changes
are indicated by letters (T-test). Size bars, 250 mm.
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Figure S7. Cell size phenotype of Ppvpyl ko mutants

(a) Average cell length of protonemal cells of wild type (wt), and the vpyl mutants ko27 and ko36.
Protonema was stained with Calcofluor White as described (Kofuji et al., 2018), and analyzed by
confocal microscopy. Bars represent the mean (n=100) + s.d.. Significance of differences was tested
by two-way ANOVA.

(b) Cell length distribution of 58 protonemal cells of wild type (wt), and the vpyl mutants ko27 and
ko36. Only cells 2-5 from the tip in protonemal cell files were considered.
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Figure S8. Log10-normal characteristics of branch length distribution
(a-c) Data shown in Fig. 5 was log10 transformed;
(d-e) Normal Q-Q plotting of the residues revealed that the log10 transformed data was normally
distributed (e), compared to the non-transformed data (d). See Fig. 5 for additional information.
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Figure S9. Growth phenotype and protonemal identity after hormonal treatments of wild type and
vpyl mutants

(a) P. patens wild type, ko27, and ko36 were grown as in Fig. 3a, with the indicated additions of
hormones for one week. The only macroscopic effect was the color change (reduction in chlorophyll)
observed after NAA treatments.

(b) Protonemal identity determined by the angle of the cross walls in protomal cell files for cell 1 (1) to
cell 4 (4t). Pure chloronemal cultures (chloro) and caulonemal cultures (caulo) were used to calibrate
the method. Control protonemata exhibited largely chloronemal identity (angles >80°). Hormonal
treatments caused a tendency towards caulonemal identity, in particular of the youngest cells in the
files (1%). The effect is most prominent in the case of IAA treatments, which caused gradually smaller
angles towards the protonemal tip (arrows) indicative of the developmental transition towards
caulonemal identity in the youngest cells. Note that the patterns were indistinguishable between the
genotypes. Bars represent the mean (n=22) + s.d.




(a) Expression of VPY and VPYL in different organs of Medicago truncatula
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Figure S10. Expression pattern of VPY and VPYL in M. truncatula

Publicly available data sets from microarray experiments accessible at the M. truncatula Gene Expression Atlas (MtGEA) were
extracted for different plant organs (a), roots during nodulation at different stages (b), and from root hairs or LCM micro-
dissected cortex cells exposed to nod factor, rhizobia, or AM fungi, respectively, as indicated (c). Note that VPY is represent-
ted by a 5’ probe (blue), and a 3’ probe (red), with the latter yielding consistently stronger signals. VPYL is represented by
only one probe (green). Bars represent the mean (n=3) + s.d. For more information see: https://mtgea.noble.org.
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Figure S11. Parallels in protonemal branching with intracellular accommodation of microbes in
plant symbioses.

(a) Branches in a moss protonema are initiated as bulges at the apical end of cells in a protonemal
file, opposite to the nucleus.

(b) Infection of root epidermal cells by AM fungi depends on repositioning of the nucleus and
formation of an infection structure, the pre-penetration apparatus (PPA) that guides the penetration
hypha (ph).

(c) Infection of root hairs by rhizobia involves the formation of an infection thread (IT), through which
the bacteria pass through the cell towards the base.

All three phenomena require repositioning of the nucleus to the site of action, transport of large
amounts of organelles, vesicles and other cytoplasmic constituents (red circles) to establish a new tip-
growing center (a), a PPA (b), and an IT (c), respectively.



Table S1: List of species used for the different phylogenetic analyses (See protein
sequences in Supplementary Material & Methods, and phylogenetic trees in Fig. 1, Fig.
S1 and Fig. S2).

All sequences are available at: http://www.polebio.lrsv.ups-tise.fr/symdb/web/

* 1=AM-competent species; 0=non-AM species; y=sequence found in the genome;
n=sequence not found in the genome; nd=VPYL sequence was not searched for (Fig. S2
with only VPY analyzed)

Click here to Download Table S1
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AGGGCGAATGAAATCAAGT
AGCGAGGAGGACGAGAAGAC
GGGTGCTACGGATTCTTC
CAAGGAGCACTACCAGCACA

TGACCACTCTCCACTGCAAGCAGCTC
WY GTGTCGTGCTCCACCATG

CGCTGAAATCACCAGTCTCTCT
P ACATGCTCGAGATGTTACGTCCTGTAGAAACCCCAACC
TGTACTCGAGAGTAACATAGATGACACCGCGCGC
GACAGGCTTGTATGCTTAGATGTG

VT CTAGATGAGGATTTC CTTACCCTTGAGGG
ATGTCTAGAGTGTCATAGAGGTGAAAGCCA
CATCTCGAGGTGCAAGGGATTCCTTTTCTA
ATGACTAGTGGAGCGCTTCGGATGGGGCGTTTCATG
ATGACGCGTCAGACTTCTTCAGCATCACCC
CAAGCGATCGGGAGGGATAC
GGGATTCAACCGCAATGTCG

"NTI AAGGCGTACCACGAGCAG

"I GTCCTTCGGCACCACATC



PpVAPYRIN-like genomic locus (Accession number MN971578)

Coding region shaded in grey
5’ and 3’ targeting sequences shaded in blue

>Pp_scaffold 32:766333-770284 rev-comp
TCGACAAGAGTTCTAATTTTTGTCTACTGTATGTGATGGGACTCACCAGATGACTCGCTTGGTGGGAAGTGTGTCGCGAGATTTC
TGTGCCATACTTAGCCGAGGTGGTTATGTAGCAAGCCTCACTGCAGATCACCGAGATCGACCAACGGATTGGCCTCTGTGATGAG
ATAGAAACACTTGATCAGGGCGAATGAAATCAAGTGGGGTTTTTCGAAGCTCATCGTAGGTTTGTGTCATAGAGGTGAAAGCCAG
GGGAGAGATCTGGGGTGGCTCCGTGCTTTGCGTTCCGGAGATGAGACGAGCTTCCACGTTGAAGGAAGCTCAGCAGCATTTTTAC
GGATCTAGAGATGCTCGTGTTCACAAAGTAGTTGTTTCATTTTGTAGCTGATCAATCGATGATGTTTCCCTTCTGCATTGTAGCT
TCTGATCCCTAGATCGCTGGGGCTTTTGAGCACCTTCGCGCAGTTGAGCCGTTGATCCAGGCGAGCTCCGTCGTAGTGAATTTTG
CTTGTGTTCTGCAGCCTTGATGGAAATTAGGAATCGGCAGATTTCTTGGTGAGAGAGGATTGCAATTTGTCTTCCGGTGGAGTTT
AAGGAAGACTTAGTAGCGCTGCAGTTCTCAGGTCAATTTGGAGAGATAGATCTGCCCAGTCCGATGAAGCTATTTTCTGTTCAAT
TTGTTTCGAATCTGGCGAACGGAGCTACGTACTGTTGCGTCCATCCCTTAACACTCTTCTGATTGAAATTCCCATTTTGAAATTA
ATGCAGATAAGGTGGCGAGAGGGTCGTCGTTCAGGAATGTGCCCAGGTTTGCAACGTGGAAGGCCGACTAAGGTTCAAGTGTGAC
AAGAAGACCGCAACAATATGGAGCAGTGAATTGAGCAGACCTGTGATGGACACTCTACAGGTGATTGTCATACGAGGTGACCGAG
TAGCAGAATTATCATTCTCTCCACCAGAAATATCATTGTCCAGTCGATCGTCTCCCGATTTTTTGATGATAGCCGAAGCTCGCGC
ACAATAAAGATGAGCTGGTGCATTTCATCTTAGGTAGGTCTTGCAAGCAGCACGCAGAGCGCTTTCTAGGGTGGAAATTAGGGTA
TGAAGCCCTGGAGAGGACCTTCTGATTGATTGCTTAGAAAAGGAATCCCTTGCACCREGGACAGGCTTGTATGCTTAGATGTGGA
CGAAGTAAGGATCCCCTTTGCGCTCGGAAAACGAGTCACATTCAAGGTCCAAATCAAGAGCCTGGTCGCTATCACCCCCGTTGCT
TTCAAAGTCCAGACAACAGGTCCGAAGAAGTTTGGCGTGAAGCCGCACATGGGCATCCTCAAACCTCTCGGCCACACAACCTTCG
ACATCGTAATGCACCCCCAGTATGAAGTGCCCGAAGATTTCCCCGTCTCTCGTGACAAGTTCATGGTCACCACCATGATGATCCC
CCCGGAAGAGCTCCCCCAGATATCCCTGGCGACTCTTAGCGACTGGTTCTCTACAAAACGATACAAGGTCTTCGTCAACGTTAAG
ATCCGCGTCATTTACGTCGGCGGGGAGATTCTGCGCCTCTCGGCAGCCAAAGGCTCTCGGGAATCAATCCAAGACGTTCTCTCGC
GAGGCACGAATGTGAATTCCAAGGACGAGCAAGGCCGCACGGCGCTCAGCATCGCAGCATTAAGGGGAGACCCTCATATCGTGCA
AGAATTGCTTGAAGCTGGCGCTGCGGTGGACGGTCCCAGCGGCGCGGGGTTGACGCCACTACAAGAGGCGGCATTTGCAGGCCAC
TCCGCGATCGTAACTCTGTTGTTGAGAGCCAAAGCAGATAAAGAAATTCCATCTCATCCCCGAGGATGGACAGCTCTTCATCTCG
CAGCTTCTCGCGGCCGAGTTGGGGTGCTACGGATTCTTCTCAAAGCGGGGGCTAACGAGAATGCTCCCGACATGGACTTCCGTAC
CCCACTGCACGCCGCGGTAACGGAAGGACACACAAGAGCTGCGCTAATTCTGCTCCAGCATGGAGCCGACCTGGATGTGCAGAGC
ATTGATGGCCGGACGCCATTGCACTGCGCTGCGCTCCAGGGGCATCTCTCTGTGATTGAGCTTCTAATTGACTGGGGCGCGCAGA
AAGAGATTAAGGACTGCGAGGGGAAGACGCCGTTTGAGCTTGCAGTGGAGAGTGGTCATACATACGTGCTGGATCCCCTCCTTTT
AGGCCAATTCCTTCACAAGGCTGCGAGAGAAGGCAACATTCAAGCCGTCCAGCGGTGTTTGCTGCAAGGCGCTTTGGTGAACAGC
TGCGATCAGCACGGGTTCACTGCTCTCCACAGAGCGGCTTTCAAAGGTCATGCGGATGTGCTGGTAGTGCTCCTTGACCATGGAG
CAGAAGTTAACGCAAGCGATCGGGAGGGATACACTGCCCTGCATTGCGCGGCAATTTCTGGCCACATTGACGCTGTCGACGTGCT
ACTTCAGCATGGCGCCGATGTGAACTCTAGGTGTTTAAAGGGCTCTACGCCTTTGCATGTCTCCTCGGCTATGAATTTCGTAGAT
GTGGTGTGCTTGTTGCTGGACTACAGCGCGGATCGCACCATTCGAGCACTGGATGGGCGTACCCCTTTCGACATTGCGGTTGAAT
CCCGAAACCAGGATCTGCTGCCTGTGCTGAATCTGGACCAGGAAGACGACGACGGAGCCTCGGAGCTTTGCCCTCCGCTTGCGAC
TATCTCCCTCAAGGGTAAGGAAATCCTCATCEABTGGAGCGCTTCGGATGGGGCGTTTCATGTGGTGCAGAGAGTTTGTAAATTA
GGTTTTGTAGCAAAGATTTGTGATGGTTCCTCTGGCAGCGCTGTAGCGGCACCAGTGTATCTCTGTTGAGAATGTGGGAGGAGCG
TAGGGTGTAGTCACGTAAAGGGTGTTGAAGATAACTGATTTGTGTAGGCACATCGGATTGAGTACATAGAAACAAACTTCACTAG
CGTGGAGCTTGTCCTGAAGATTCTGCACAATTGTGGCTGTTTGAAATTTACTCGCCATGTCCTTGAACAACAGGATTGATACTCT
TAAGTAGGATCATTTCGACACAAAAATTCCGGTTCTAGTGAATTTCGACAACTCAAGTTCTTGAATACTGCAGAACAGTTGCTCC
AAAGCATACAATCCAAGCAATGACGATAATGATGTGTTTTCAAAATGCCCAGAATGTGCATGTGCACAATGTTCTCAACATTTCA
AAGCTTTAGTTGCTTCATATTCTTGCCGAGTTGCCGAGTTCAAGCTTGGTGTATCGACTTCCCTCTATGAACGGCATCGTAGCTA
TCGACGAAGTTAGGATACTCGATGGCGATCTTCGCCTTGACACACTTGTGGTACGAGAAGTCCGTTTCAGTGCCGTCGGTGCGGA
CAATCCAGAAACAGCGAACTTTATTAAAAGTGGAGTGCCGGTTTATCTTTGATACACCATGAGCATGACAAACGTTAGTTGCCTT
CCACTGCAGACTACTCTGATCACGTATTGCTTCATTTTTCATGTCTTGGTTGGAAAACACGCATGGCGAGGTACTTACCTTGATG
TAATCAATGCCGCAACCTATTTTCTCTTCGCTCTTCGGGTGATGCTGAAGAAGTCTGCGCATGGTCTTCTCGTCCTCCTCGCTCA
CGCGCGCATTGTCCTCATACCTTCTGCAAGCTCATTTTCCACTTCAAAGTTGCATTCTGCGATAGAAAATATCGAAACAATAACA
GTAGCCGATAGCCCAGCAGATAACAAGCATAGAAGCAGGCAGAAGTAACTTCAGCCGATGAGGAGGCAGCTCACAGGTTGAAAAG
AATGTTACGAATCCCCTGGACAATACCGTCCACTTCTGCGTTTTCGGGAGCTGGGCGAGGCCGCTTAGCAGGCCTCGGAGGTGGT
TCGTCCATCACATCAAGCACCTCATCCCGCAGCTGGTCATTA



Physcomitrella patens transformation vector pBNRF
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Physcomitrella patens transformation vector pBNRF
(complete sequence)

2 LoxP sites
Selectable resistance cassette 35S nptII CaMV ter EcoRI

>pBNRF

CCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCT
GCAAGGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCaagctaattaccectgttatcect
aggcggaccgaagcttgcatgcctgcaggtcgactctagaggatcccacgtgcccgggecgtttaaaccaattgttcgaacgtacgtecgecgaclC
TCGAGATAACTTCGTATAATGTATGCTATACGAAGTTATGGTACCgagctcgaatteccatggagtcaaagattcaaatagaggacctaaca
gaactcgccgtaaagactggcgaacagttcatacagagtctcttacgactcaatgacaagaagaaaatcttcgtcaacatggtggagcacga
cacgcttgtctactccaaaaatatcaaagatacagtctcagaagaccaaagggcaattgagacttttcaacaaagggtaatatccggaaacc
tcctcggattccattgcccagectatctgtcactttattgtgaagatagtggaaaaggaaggtggctcctacaaatgeccatcattgecgataaa
ggaaaggccatcgttgaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttcce
aaccacgtcttcaaagcaagtggattgatgtgatatctccactgacgtaagggatgacgcacaatcccactatccttcgcaagacccttect
ctatataaggaagttcatttcatttggagaggacaGGGTACCCatcaaaaggctactgcctatttaaacacatctctggagactgagaaaat
cagacctccaagcatggagaacatagaaaaactcctcatgcaagagaaaatactaatgctagagctcgatctagtaagagcaaaaataagcet
tGGATGGAttgcacgcaggttctccggccgecttgggtggagaggectattcggctatgactgggcacaacagacaatecggectgctctgatgece
gccgtgttccggctgtcagecgcaggggecgeccggttetttttgtcaagaccgacctgteccggtgececctgaatgaactgcaggacgaggcage
gcggctatcgtggctggccacgacgggcgtteccttgecgcagectgtgectcgacgttgtcactgaagecgggaagggactggetgectattgggeg
aagtgccggggcaggatctcctgtcatctcaccttgectecctgeccgagaaagtatccatcatggectgatgcaatgeggecggectgcatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaageccggtecttgtcgatcaggatga
tctggacgaagagcatcaggggctcgecgeccagccgaactgttecgecaggectcaaggecgegecatgecccgacggcgaggatectegtecgtgaccece
atggcgatgcctgcttgccgaatatcatggtggaaaatggeccgecttttctggattcatcgactgtggeccggectgggtgtggeggaccgetat
caggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgecttecctecgtgetttacggtategecgetece
cgattcgcagcgcatcgecttctatcgeccttecttgacgagttettectgagecgggactctgggeccaagettcgacggatectecgacctgecagge
atgccgctgaaatcaccagtctctctctacaaatctatctctctctataataatgtgtgagtagttcccagataagggaattagggttctta
tagggtttcgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttctatcaataaaatttctaattccta
aaaccaaaatccagtgggtaccgagctcgaattegcggccgecgggeccatatggecccaccggtgggeccggeccAGATCTATAACTTCGTATAA

TGTATGCTATACGAAGTTATACTAGTggcgccacgcgtgatatcatgcatgttaacatcgatccatgggecgecgeccttaattaaatttaaatt
CCCTATAGTGAGTCGTATTAAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGA
GCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGG
AAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTG
ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCA
GGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGA
CGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCG
TGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGT
AGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAA
CTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCG
GTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTC
GGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAA
AAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGAT
TATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGT
TACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTAC
GATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGC
CAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGT
TCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGG
TTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGT
TGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAG
TACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG
AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCA
CTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGA
ATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATA
CATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCAT
TAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTT
CTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGCATCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAA
AAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATA
GTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGG
TTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTT




PpVAPYRIN-like knockout vector (PpVPYL-KO)

5’ and 3’ targeting sequences shaded in blue

2 LoxP sites

Selectable resistance cassette 35S nptII CaMV ter EcoORI
Cloning sites for targeting sequences

>PpVAPYRIN_ko
CCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTT
GGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCaagctaattaccctgttatccctaggcggaccgaagecttgcatgectgcaggteg
acTCTAGAGATGCTCGTGTTCACAAAGTAGTTGTTTCATTTTGTAGCTGATCAATCGATGATGTTTCCCTTCTGCATTGTAGCTTCTGATCCCTAGATCGCTGGGGCT
TTTGAGCACCTTCGCGCAGTTGAGCCGTTGATCCAGGCGAGCTCCGTCGTAGTGAATTTTGCTTGTGTTCTGCAGCCTTGATGGAAATTAGGAATCGGCAGATTTCTT
GGTGAGAGAGGATTGCAATTTGTCTTCCGGTGGAGTTTAAGGAAGACTTAGTAGCGCTGCAGTTCTCAGGTCAATTTGGAGAGATAGATCTGCCCAGTCCGATGAAGC
TATTTTCTGTTCAATTTGTTTCGAATCTGGCGAACGGAGCTACGTACTGTTGCGTCCATCCCTTAACACTCTTCTGATTGAAATTCCCATTTTGAAATTAATGCAGAT
AAGGTGGCGAGAGGGTCGTCGTTCAGGAATGTGCCCAGGTTTGCAACGTGGAAGGCCGACTAAGGTTCAAGTGTGACAAGAAGACCACAACAATATGGAGCAGTGAAT
TGAGCAGACCTGTGATGGACACTCTACAGGTGATTGTCATACGAGGTGACCGAGTAGCAGAATTATCATTCTCTCCACCAGAAATATCATTGTCCAGTCGATCGTCTC
CTGATTTTTTGATGATAGCCGAAGCTCGCGCACAATAAAGATGAGCTGGTGCATTTCATCTTAGGTAGGTCTTGCAAGCAGCACACAGAGCGCTTTCTAGGGTGGAAA
TTAGGGTATGAAGCCCTGGAGAGGACCTTCTGATTGATTGCTTAGAAAAGGAATCCCTTGCACCTCGAGATAACTTCGTATAATGTATGCTATACGAAGTTATGGTAC
Cgagctcgaatteccatggagtcaaagattcaaatagaggacctaacagaactcgccgtaaagactggcgaacagttcatacagagtctcttacgactcaatgacaag
aagaaaatcttcgtcaacatggtggagcacgacacgcttgtctactccaaaaatatcaaagatacagtctcagaagaccaaagggcaattgagacttttcaacaaagg
gtaatatccggaaacctcctcggattccattgecccagctatctgtcactttattgtgaagatagtggaaaaggaaggtggctcctacaaatgccatcattgcgataaa
ggaaaggccatcgttgaagatgcctctgccgacagtggtcccaaagatggacccccacccacgaggagcatcgtggaaaaagaagacgttccaaccacgtcttcaaag
caagtggattgatgtgatatctccactgacgtaagggatgacgcacaatcccactatccttcgcaagacccttecctctatataaggaagttcatttcatttggagagg
acaGGGTACCCatcaaaaggctactgcctatttaaacacatctctggagactgagaaaatcagacctccaagcatggagaacatagaaaaactcctcatgcaagagaa
aatactaatgctagagctcgatctagtaagagcaaaaataagcttGGATGGAttgcacgcaggttctccggeccgettgggtggagaggctattecggectatgactggge
acaacagacaatcggctgctctgatgccgccgtgttccggectgtcagecgcaggggecgececggttetttttgtcaagaccgacctgteccggtgecctgaatgaactgea
ggacgaggcagcgcggctatcgtggctggccacgacgggcgtteccttgegcagetgtgetecgacgttgtcactgaagcgggaagggactggectgectattgggegaagt
gccggggcaggatctcecctgtcatctcaccttgectecctgecgagaaagtatccatcatggectgatgcaatgecggeggectgecatacgettgatcecggectacctgeccatt
cgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatcaggatgatctggacgaagagcatcaggggctcgecgeccagecga
actgttcgccaggctcaaggcgcgcatgcccgacggcgaggatctegtecgtgacccatggecgatgectgettgecgaatatcatggtggaaaatggecgettttetgg
attcatcgactgtggccggctgggtgtggecggaccgectatcaggacatagecgttggctaccecgtgatattgectgaagagettggecggecgaatgggectgaccgettect
cgtgctttacggtatcgccgctecccgattcgcagegcatecgecttectategecttecttgacgagttettectgagegggactectgggecaagettecgacggatectecgac
ctgcaggcatgccgctgaaatcaccagtctctctctacaaatctatctctctctataataatgtgtgagtagttcccagataagggaattagggttcttatagggttt
cgctcatgtgttgagcatataagaaacccttagtatgtatttgtatttgtaaaatacttctatcaataaaatttctaattcctaaaaccaaaatccagtgggtaccga
gctcgaattegcggccgcgggeccatatggecccaccggtgggeccggeccAGATCTATAACTTCGTATAATGTATGCTATACGAAGTTATACTAGTTGGAGCGCTTCGGA
TGGGGCGTTTCATGTGGTGCAGAGAGTTTGTAAATTAGGTTTTGTAGCAAAGATTTGTGATGGTTCCTCTGGCAGCGCTGTAGCGGCACCAGTGTATCTCTGTTGAGA
ATGTGGGAGGAGCGTAGGGTGTAGTCACGTAAAGGGTGTTGAAGATAACTGATTTGTGTAGGCACATCGGATTGAGTACATAGAAACAAACTTCACTAGCGTGGAGCT
TGTCCTGAAGATTCTGCACAATTGTGGCTGTTTGAAATTTACTCGCCATGTCCTTGAACAACAGGATTGATACTCTTAAGTAGGATCATTTCGACACAAAAATTCCGG
TTCTAGTGAATTTCGACAACTCAAGTTCTTGAATACTGCAGAACAGTTGCTCCAAAGCATACAATCCAAGCAATGACGATAATGATGTGTTTTCAAAATGCCCAGAAT
GTGCATGTGCACAATGTTCTCAACATTTCAAAGCTTTAGTTGCTTCATATTCTTGCCGAGTTGCCGAGTTCAAGCTTGGTGTATCGACTTCCCTCTATGAACGGCATC
GTAGCTATCGACGAAGTTAGGATACTCGATGGCGATCTTCGCCTTGACACACTTGTGGTACGAGAAGTCCGTTTCAGTGCCGTCGGTGCGGACAATCCAGAAACAGCG
AACTTTATTAAAAGTGGAGTGCCGGTTTATCTTTGATACACCATGAGCACGACAAACGTTAGTTGCCTTCCACTGCAGACTACTCTGATCACGTATTGCTTCATTTTT
CATGTCTTGGTTGGAAAACACGCATGGCGAGGTACTTACCTTGATGTAATCAATGCCGCAACCTATTTTCTCTTCGCTCTTCGGGTGATGCTGAAGAAGTCTGacgeg
tgatatcatgcatgttaacatcgatccatgggcgcgccttaattaaatttaaattCCCTATAGTGAGTCGTATTAAATTCGTAATCATGGTCATAGCTGTTTCCTGTG
TGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGC
TCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCG
CTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAAC
ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCA
AGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTG
TCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCC
CCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGC
AGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACC
TTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAA
GAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTT
TTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTA
TTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCA
CCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAA
GCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGT
TCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCA
CTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATG
CGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTC
TCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACA
GGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTC
ATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCTGACGCGCCCTGTAGCGGCGCATTAAGC
GCGGCGGGTGTGGTGGTTACGCGCAGCGTGACCGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTT
CCCCGTCAAGCTCTAAATCGGGGCATCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCA
TCGCCCTGATAGACGGTTTTTCGCCCTTTGACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGTCTATTCT
TTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTT




Protein sequences used for phylogenetic analysis (See Fig. 1, Fig. S1, Fig. S2)
(see also Supplementary Table S1 that lists all species used for searching VPY and VPYL homologues)

>Ausspi_2010622_BTTS_Conifers.pl
MDRLVAVDPLEMRIDFKRGQKAHARFRLONLMHTMSVAFKVLATEPKKYGVRPGMAIIPPLGKIWVEVTMAAQAELPSLITVSEDKLFVKSLMLPTGKATDSELNRLFSSNHHIFNDATL
KVIFTGSLILKNLVANGSPREVKEALLKYSDVNGKYEQDLTLLHIAVFRGNSEIVQTLLDSGALVDVKNSSQKSPLLEAAFYGHVEIVKNLLSAGANTETADARGYTALHFAASGNCVQILISLLD
SGAQINARDIEGKTPLHVSVIAGHLDSVQLLAGAGANVDAKDKVGCTAIHCAASCGYLDIIKFLLESGNKYIRNNDGKNALELALDNGHQHLLDVLHLGDMLQKTSKE*

>Ausspi_2078762_BTTS_Conifers.pl
MDRLLAVEPKEVAIRFEEGQRCSGSVELRNVMYTMPVAFRVHPMKHKKYSVKPSCGIISPLRATSVEIILQPQGELPEVFPHSDDRFVIQSVVVPGGKETETVSLDWFTARKKQVFEDSGLK
VMFTGGAILSKLVADGSVEEIREVLEKDEESVNSCDEQGRSLLHMAVASRRPDLVQVLIEFKVDMEARNKMGQTALQVVAIQGEGLIAELLLANGANAGAKDSSGWQAAHFAAAGGHV
EVLRLVVQKGVSGGDINGAVSDGRTALHMTVEGGYRNGLKVLLVAGADVDARADDGDTALHRAAARADGSMVRLLMQKGANKDIRNKQGKTPYDLAADTGDSALLDILRLGDGLRRA
ARRGDVRSVQRCLEQGAAINGKDQHGWTALHRSAFKGWLEIVKALVDKGADLDGKDDEGYTALHCAAESGHMDLVELLLKKGGDVNARSKRGVTPLQIAISLHYSGVARLLEGGGAVR
DNINNNTKSETLIVYDITPLPAKKISRRNEGVKKPSPSPFRVQYGRTAVA*

>Pruand_2009248_EGLZ_Conifers.pl
MDRLVAVDPLEVSIHFNRGQRACARIRLHNLMHTMSVAFKVLPTEPKRYGVRPCLAILPPLGEILVEVAMAAQSELPELIPECGDKFFVKSLMLPTGKATDSELNDLFSRNNHIFTDATLKVV
XXXXXXXXXXXXXXXXXXSSRDVKEVILRCTDVNSRYEDDRTPLHIAAIRGSSEIVQTLVASGAIVDAKNSTHQTPLLEAAFNGHVEVVKFLISNGADQEMVDARGYTALHVAASCNRVQVLI
SILDSGAKIDAQDIEGKTPLHVSVIARHLESVQLLTGAGANIDSKDKDGWTAIHYAAANGYLDIMKFLLEGGNKYARNNDGKTALGLAMDNGHQHLLDALHLGDMLQKTAREDNLVSLKS
CLAQGALVDGSDQHGWTALHRAAFKGHLDNVKLLYEHGADINSLDDAGFTPLHCAAETGHKDVVEYLIKHDADIKAKSIKGETPIHLASSMGYSGIVRLLQEQLVEQMHRNYRSSDLFSHI
HNSTCSQLKNKSVNSVVQSP*

>Pruand_2010717_EGLZ_Conifers.pl
MDRLLDFEPKEVAIRLEPGQKCSGHVELRNVMYTMPVAFRVYPAKQKKYSVKPTCGIISPLGYITVEITMPPQAELPESYPHSDDLFVIQSVVVPGGRETENVSLEWFSARKKQVFEDSGLR
VMFTGGCILARLIADGSVEEIREVLERDGKTVDASDDVGRSLLHLAVQSRRPELVQVLLEFRADVEAKDRMGRTALHVAAGDGEALITELLLANGASAGGTDPXPSGWQAVHVAAAGGH
VEALKLILAKGADVDVAVSDGRTALHIAVDGAHRDCLKVLLVAGARVDARADDGDTALHRAAARGDGHMARVLLOQKGANKDIRNRNGKTSYDLAADSGDSPLLDLLRLGDGLRRAARR
GDVRSVQRCLEQGAAINGRDQHGWTALHRAAFKGCLDIVKSLLDKGADLDSRDDEGYSVLHSAAESGHMDIVELLLKKGADVNARSKRGVSPLQIAASLHYTGIVRLLEGGGAAKDSGNK
IHHHLNNSNMTDGLAAEKVKYLNNSSLTEGFVAEKVKYDIPAAPVKKNPRRPEGLKKPPAFPVQHGRTLVA*

>Piluvi_2010340_ETCJ_Conifers.p1
MDRLVAVDPVEIRIDFKKGQKAHSTFRLRNLMHTMSVAVKISTIEPKKYAVRPGLAIISPLCEILVEVTTAAQAELPSSIPVSEDSFVVRSLMLPTGKATDSELNELFSKNDHVFTDANLKVVYT
GNLILRSLVENGSSNDVKEVLLRCKDVNCKYEHDLTPLHIAAIRGNSDIVQYLLDSGATVDVKNSAQKSPLLEAASCGHVETVKTLLSSGANTEIADARGHTALHVAASANNLQILTSLLDSGA
NINVHDIEGKTPLYSSVIGRHLESVQLLVGAGANIDAKDKDGWTAIHCAAACGYLDTINVLLESGNKHARTNDGKTALGLALDKGHKHLLDALHLGDMLQKTSREGDIATLKSCLSQGAMV
NGKDQHGWSALHRAAFKGHLDTVKLLHQQGAEINSLDDSGFTPLHCASETGRKDVVEYLIKHGADVNAASIKGETPLQLASSMGYSGLVRLLQEKQLVENMHGNCFSADRFFNIHTKASS
RLKSKLIRCIAKCP*

>Piluvi_2010341_ETCJ_Conifers.p1
MDRLVAVDPVEIRIDFKKGQKAHSTFRLRNLMHTMSVAVKISTIEPKKYAVRPGLAIISPLCEILVEVTTAAQAELPSSIPVSEDSFVVRSLMLPTGKATDSELNELFSKNDHVFTDANLKVVYT
GNLILRSLVENGSSNDVKEVLLRCKDVNCKYEHDLTPLHIAAIRGNSDIVQYLLDSGATVDVKNSAQKSPLLEAASCGHVETVKTLLSSGANTEIADARGHTALHVAASANNLQILTSLLDSGA
NINVHDIEGKTPLYSSVIGRHLESVQLLVGAGANIDAKDKDGWTAIHCAAACGYLDTINVLLESGNKHARTNDGKTALGLALDKGHKHLLDALHLGDMLQKTSREGDIATLKSCLSQGAMV
NGKDQHGWSALHRAAFKGHLDTVKLLHQQGAEINSLDDSGFTPLHCASETGRKDVVEYLIKHGADVNAASIKEEQI*

>Piluvi_2064370_ETCJ_Conifers.p1
MDRLLLVEPKEVVIRFEHGQRCSGFVELRNVMYTMPVAFRVHPMQVKKYTVRPSCGIISPLGKASVEITMQPQTEIPELFPHSDDQFIIQSVVVPGGKETETVSLDWFSARKKQVFEDSGLK
VMFTGGAILTKLVADGSVEEIREVLEKDEGTVNSCDEQGRSLLHMAVASRRADLVQVLIEFKVDMEVRNKKGQTALHLAAAKGEGLIAELLLANGAKSGAKDSSSWQALHYAAAAGHVD
VLRQVANKGAEEVNSVVSDGRTALHMAVEGGHRDCLKVLLLAGANVDARSDDGDTPLHRAAARGDGSMVRLLMQKGATKDIRNKHGKTSYDLAVDTGDSGLLDLLRLGDGLRRAARR
GDFRSLQRCLEQGAAINGKDQHGWTALHRAAFKGWIEIVKALLDKGADLDSRDDEGYSILHCATESGHMELVELLLKKGADVNGRSKRGVTPLQIAISLHYSGIVRLLEVGGAAKENISILKT
KSDKNLKSETFRHYELPPLPAKKVSRRLQGLKNPPAVSVQYGRTAVA*

>Taxdis_2013665_FHST_Conifers.p1
MDRLVAVDPVEIMIDFKRGQKAQNTFRVRNLMHTMSVAFKVSTTEPKKYAVRPGLAIISPLCEILVEVTTAAQAELPSSIPVSEDKFVVKSLMLPTGKATDSELNDSFSRNTHIFTDATLKVV
YTGNLILRSLVENGSSKDVKEVLLRCKDVNRKYEHDLTPLHIAAIRGNSEIVQDLLDSGAIVDVKNSTQKSPLLEAVFHGHVETVKTLLSSGANTEITDARGHTALHVAASGNYVQILNFLLFSG
ANINAQDIEGKTPLYLSVIDRHLESVQLLVGAGANVDAKDKDGWTVIHYAAACGYLDIIKVLLESGNKYARTNDGKTALGLALDKGHKHLLDALHLGDMLQKTSREGDVVTLKSCLAQGA

MVNGKDQHGWSALHRAAFKGHLDTVKFLHQQGAEINSVDDTGFTPLHCASETGRKDVVEYLIKHGADVNATSIKGETPLQLASSMGYSGIVRLLQEKQLVENTHGNCFSADRFFNIHTK

>Taxdis_2063267_FHST_Conifers.p1
MQPQTEFPEFFPHSDDQFLVQSVVVPGGKETETVSLEWFSARKKQVFEDNGLKVMFTGGTVLTKLVADGSVDEIREVLEKDEGTVNSCDEQGRSLLHMAVANRRPDLVQLLIEFKVDME
ARNKKGQTALHVAAAKGEALIAELLLANGAKVGAKDLSSWQALHFAAAGGHVDVLRQVVLKGADEVNSVVSDGRSALHMAVEGGHRDCLKVLLVAGANVDARADDGDTPLHKAAAR
GEGSMVRLLMQKGATKDIRNKHGKTSYDLPVDTGDSALLDILRLGDGLRRAARRGDLRSLQRCLEQGAAINGKDQHGWTALHRAAFKGWLEIVKALLDKGADLDSRDDEGYSILHCATE
SGHMELVELLLKKGADVNARSKRGVTPLQIAASLHYS*

>Cephar_2011946_GJTI_Conifers.pl
MDKLLSVEPKEVAIRFEEGQRCSGFVELRNVMYTMPVAFRIHPMKHKKYSVKPSCGIISPLGTASVEIIMQPQSELPESFPHSNDHFVIQSVVVPGGKETETVSLDWFTARKKQVFEDSGLK
VMFTGGSILTKLVADGSVEEIREVLEKDEGTVDSCDEQGRSLLHMAVSSRRPDLVQVLIEFKADMEGRNRMGQTALHVASAQGEGLIAELLLANGANTQAKDSFGWQAVHFAAAAGHV
EVLRLVAQKGANSDDINGAVIDGRTALHMTVEGGHRDCLKVLLVAGANVDARSDDGDTAVHRAAARGDGSMVRLLMQKGANKDIRNKQGKTPYDLAADSGDSALLDILRLGDGLRRA
ARRGDVRSVQRCLEQGAAINGKDQHGWTALHRAAFKGWLEIAKALVEKGADLDSRDDEGYTVLHCAAESGHMDVVELLLKKGADVNARSKRGVTALQIATSLHYSGVARLLEGGGATR
DNFTKNNKSETPIVYDIPPTPAKKISRRLEGLKKASPFPVQYGRTAVA*

>Cephar_2061825_GJTI_Conifers.pl
MDRLVAVDPLEIKIDFRRGQKAHTRLRLOQNLMHTMSVAFKVLATEPEKYGVKPSLAIIPPLGEIWVEVTMAAQAELPSLIPVSEDKFFVKSLMRPTGKATDSELNELFSSNHHIFNDATLKVIF
TGNLILRSLVANGSPREVKEVLLRCSDVNGKYEQDLTLLHIAVFRGNSEIVQALLDSGALVDVKNSSQKSPLLEAAFYGHVEIVKILLSAGANTETADARGYTALHFAALGNYVQVLISLLDSGA
QINAQDIEGKTSLHVSVIARHLESVQLLVGAGANVDVKDKDGWTAIHSAAAYGHLDIIKFLLESGNKYARNNDGKTALGLALDNGHQHLLDVLHLGDMLQKTSKEDNLVTLKSCLAQG*



>Disarc_2010781_GKCZ_Conifers.pl
MDRLVAVDPVEIRIDFKKGQKAHSTFRLRNLMHTMSVAVKISTVVPKKYAVRPGLAIISPLGEILVEVTTAAQADLPSSIPVSEDSFVVRSLMLPTGKATDFELNELFSKNHHVFTDANL
KVVYTGNLILRSLVENGSSNDVKEVLLRCKDVNCKYEHDLTPLHIAAIRGNSEIVQYLLDSGAIVDIKNSTQKSPLLEAAFCGHVETVKTLLSSGANTEIADARGNTALHVAASANNVQIL
TSLLDSGANKNVQDIEGKTPLYLSVIGRHLESVQLLVGAGANIGAKDKDGWTAIHCAAACGYLDIISILLESGNKHARTNDGKTALGLALDKGHKHLLDALHLGDMLQKTSREGDVVTL
KSCLSQGAMVNGKDQHGWSALHRAAFKGHLDSVKLLHQQGAEINSLDDSGFTPLHCASETGRKDIVEYLIKHGADVNATSIKEEQI*

>Disarc_2010782_GKCZ_Conifers.p1
MDRLVAVDPVEIRIDFKKGQKAHSTFRLRNLMHTMSVAVKISTVVPKKYAVRPGLAIISPLGEILVEVTTAAQADLPSSIPVSEDSFVVRSLMLPTGKATDFELNELFSKNHHVFTDANL
KVVYTGNLILRSLVENGSSNDVKEVLLRCKDVNCKYEHDLTPLHIAAIRGNSEIVQYLLDSGAIVDIKNSTQKSPLLEAAFCGHVETVKTLLSSGANTEIADARGNTALHVAASANNVQIL
TSLLDSGANKNVQDIEGKTPLYLSVIGRHLESVQLLVGAGANIGAKDKDGWTAIHCAAACGYLDISILLESGNKHARTNDGKTALGLALDKGHKHLLDALHLGDMLQKTSREGDVVTL
KSCLSQGAMVNGKDQHGWSALHRAAFKGHLDSVKLLHQQGAEINSLDDSGFTPLHCASETGRKDIVEYLIKHGADVNATSIKGETPLQLASSMGYSGLVRLLOMKQLVENMPGNC
FSADRFFNIRTKTSSLLKSKLVRCIAXXXXXXXLYFAFICMRYCNCSYSMLLLAILTERVVAKAFNMSCENAILCLYC*

>Disarc_2012351_GKCZ_Conifers.p1
ETETVSLDWFSARKKQVFEDSGLKVMFTGGAILAKLVPDGSVEEIREVLEKDEGTVNSCDEQGRSLLHMAVASRRADLVQVLIEFKVDMEVRNKKGQTVLHLAAAKGEGLIAELLLAN
GAKAGAKDSSSWQALHNAAAAGHADVLRQVMLKGPEEVNSVVSDGRTALHMAVEGGHRDCLRILLLAGANVDARTEDGDTPLHRAAARGDCSMVRVLMQKGATKDIRNKHG
KTSYDLAVDTGDTALLDLLRLGDGLRRAARRGDFRSLQRCLEQGAAINGKDQHGWTALHRAAFKGWIEIVKALLDKGADLDSRDDEGYSILHCATESGHMELVELLLKKGADVNARS
KRGVTPLQIAISLHYSGVVRLLEASGAAKENTSILKTKSDKTLKSEIFRHYEMPPLPAKKISRRLQGHKNSPAVSVQHGRTVVA*

>Cephar_2019092_NVGZ_Conifers_2_samples_combined.p1
MDKLLSVEPKEVAIRFEEGQRCSGFVELRNVMYTMPVAFRIHPMKHKKYSVKPSCGIISPLGTASVEIIMQPQSELPESFPHSNDHFVIQSVVVPGGKETETVSLDWFTARKKQVFEDS
GLKVMFTGGSILTKLVADGSVEEIREVLEKDEGTVDSCDEQGRSLLHMAVSSRRPDLVQVLIEFKADMEGRNRMGQTALHVASAQGEGLIAELLLANGANTQAKDSFGWQAVHFA
AAAGHVEVLRLVAQKGANSDDINGAVIDGRTALHMTVEGGHRDCLKVLLVAGANVDARSDDGDTAVHRAAARGDGSMVRLLMQKGANKDIRNKQGKTPYDLAADSGDSALLDI
LRLGDGLRRAARRGDVRSVQRCLEQGAAINGKDQHGWTALHRAAFKGWLEIAKALVEKGADLDSRDDEGYTVLHCAAESGHMDVVELLLKKGADVNARSKRGVTALQIATSLHYS
GVARLLEGGGATRDNFTKNNKSETPIVYDIPPTPAKKISRRLEGLKKASPFPVQYGRTAVA*

>Cephar_2112894_NVGZ_Conifers_2_samples_combined.p1
MDRLVAVDPLEIKIDFRRGQKAHTRLRLONLMHTMSVAFKVLATEPEKYGVKPSLAIIPPLGEIWVEVTMAAQAELPSLIPVSEDKFFVKSLMRPTGKATDSELNELFSSNHHIFNDAT
LKVIFTGNLILRSLVANGSPREVKEVLLRCSDVNGKYEQDLTLLHIAVFRGNSEIVQALLDSGALVDVKNSSQKSPLLEAAFYGHVEIVKILLSAGANTETADARGYTALHFAALGNYVQV
LISLLDSGAQINAQDIEGKTSLHVSVIARHLESVQLLVGAGANVDVKDKDGWTAIHSAAAYGHLDIIKFLLESGNKYARNNDGKTALGLALDNGHQHLLDVLHLGDMLQKTSKEDNLV
TLKSCLAQGAMVNGKDQHGWSALHRAAFKGHLDNVKLLHQHGADINSLDDAGFTPLHCAVETGRKDVVEYLIKHGADVNTTSIKGETPFHIASSMGYSGIVRLLKEKQVVE*

>Taicry_2066441_QSNJ_Conifers.pl
ITMQPQTELPEFFPHSDDQFVIQSVVVPGGKETETVSLEWFSARKKQVFEDSGLKVLFTGGSVLTKLVADGSVEEIREVLEKDEGTVDSCDEQGRSLLHMAVASHRPDLVQVLIEFKVD
VEARNKKGQTALHLAAAKGEGLIAELLLANGANVGATDLSGRQALHFAAAGGHVEVLRLVVLKGGDDVNSVVIDGRSALHMAVEGGHRDCLKVLLVAGANVDARAEDGDTPLHK
AAARGDASMVRLLMQKGATKDIRNKQGKTSYDLAVDTGDSALLDMLRLGDGLRRAARRGDLRSLQRCLEQGAAINGKDQHGWTALHRAAFKGWLEIVKALLDKGADLDSRDDE
GYTILHCATESGHMELVELLLKKGADVDARSKRGVTPLQIATSLHYSGIARLLEAGGAARDNINTINTKSETLLLYDIPSLSAKKISRRHDGLKKPPTFSMQYGRTAFA*

>Taicry_2069042_QSNJ_Conifers.pl
MDRLVAVDPVEISIDFKRGQKAHNTFRLRNLMHTMSVAFKVLTTEPKKYAVRPSLAIISPLCEILVEVTTAAQAELPSSIPVSEDALIVKSLIMPTGKATDSELNELFSRNQHIFTDATLKV
VYTGNLILRSLVENGSPCDVKEILLRCKDINSKDEHDLTPLHVAAIRGNSEIVOQDLLDSGATVDVKNSSQKSPLLEAAFNGHIEIVKMLLSSGANTEIADARGHTALHVAASRNYEQILISL
LDSGANINAQDIEGKTPLYLSVIGRHLESVQLLVGSGANVDAKDKAGWTVIHCAAACGYLDIIKVLLESGNKYARTNDGKTALGLALDKGHQHLLDALHLGDMLQKTSMEGNIATLKS
CLAQGAMVNGKDQHGWSALHRAAFKGHLDAVKLLHQHGAEINSLDDAGFTPLHCASETGRKDVVEYLIKHGADVKATNFKGETPLLLASFMGYSGIVRQLQEKQLVENMHGNCF
SADRFLNIHTKTSSRLKSKLVRCIAQST*

>Cephar_2089635_WYAJ_Conifers.p1
TMAAQAELPSLIPVSEDKFFVKSLMRPTGKATDSELNELFSSNHHIFNDATLKVIFTGNLILRSLVANGSPREVKEVLLRCSDVNGKYEQDLTLLHIAVFRGNSEIVQALLDSGALVDVKN
SSQKSPLLEAAFYGHVEIVKIILSAGANTETADARGYTALHFAALGNYVQVLISLLDSGAQINAQDIEGKTSLHVSVIARHLESVQLLVGAGANVDVKDKDGWTAIHSAAAYGHLDIIKFL
LESGNKYARNNDGKTALGLALDNGHQHLLDVLHLGDMLQKTSKEDNLVTLKSCLAQGAMVNGKDQHGWSALHRAAFKGHLDNVKLLHQHGADINSLDDAGFTPLHCAVETGRK
DVVEYLIKHGADVNTTSIKGETPFHIASSMGYSGIVRLLKEKQVVEKMHGNYLSAGLFLNIHSKTSSQLKSNSVR*

>Auschi_2071080_YYPE_Conifers.pl
MDRLLVVEPKEVVIRFEHGQRCSGFVELRNVMYTMPVAFRVHPMQQKKYTVRPSCGIISPLGKASVEITMQPQTDIPEFFPHSDDQFIIQSVVVPGGKETETVSLDWFSARKKQVFE
DSGLKVMFTGGAILTKLVADGSVEEIREVLEKDEGTVNSCDEQGRSLLHMAVASRRADLVQVLIEFKVDMEGRNKKGQTALHLAAAKGEGLIAELLLANGAKSGAKDSSSWQALHYA
AAAGHVDVLRQVAHKGTEEANYVVSDGRTALHMAVEGGHRDCLKVLLLAGANVDARSDDGDTPLHRAAARGDGSMVRLLMQKGATKDIRNKHGKTSYDLAVDTGDSALLDLLR
LGDGLRRAARRGDFRSLQRCLEQGAAINGKDQHGWTALHRAAFKGWIEIVKALLDKGADLDSRDDEGYSILHCATESGQMELVELLLKKGADVNARSKRGVTPLQIAISLHYSGIVRL
LEVGGAAKENVSILKTKSDKTLKSETFRHYEMSPLPIKKISRRLQGLKNLPAVSVQYGRTAVA*

>Auschi_2071697_YYPE_Conifers.pl
MDRLVAVDPVEIRIDFKKGQKAHSTFRLRNLMHTMSVAVKISTIEPKKYAVRPGLAIISPLYEILVEVTIAAQAELPLSIPVSEDSFVVRSLMLPTGKATDSELNELFSKNHHVFTDANLKV
VYTGNLILRSLVENGSSNDVKEVLLRCKDVNCKYEHDLTPLHIAAIRGNSEIVQYLLDSGAIVDVKNSSQKSPLLEAAFCGHVETVKTLLSSGANTEIAHARGHTALHVAASANNVQILTS
LLDSGANINVQDIEGKTPLYLSVIGRHLESVQLLVSAGANIDAKDKDGWTAIHCAAACGYLDIINILLESGNKHARTNDGKTALGLALDKGHKHLLDALHLGDMLQKTSREGDVVTLKS
CLSQGAMVNGKDQHGWSALHRAAFKGHLDTVKLLHQQGAEINSLDDSGFTPLHCASETGRKDVVEYLIKHGADVNATSIKGETPLQLASSMGYSGLVRLLQEKQLVENMHGNCFS
ADRFFNIHTKTSSRLMSKLVRCIAKCP*

>Anetom_2008299_CQPW_Leptosporangiate_Monilophytes.pl
RKKHVYNDATLKVILTGPLVLCRLAVNGGSSDSIREVLRDTLVNARDSQDRTALFLATLKGNLDAVQTLIERKADVNIKDRMGRTPLFEAVLAGHSEIVKALLGAGAAIKVKDSRGWTS
LHAAAASNRTDIISLLLDAGAGIDAATGRERTPLHEAAVAGHFKAVALLVKRGADLEKRCINGTTALHIAASSGFGDIAEFLLQEGSDIHARSYEGKTPYDLARANGHSRFLESSYLQEVL
QKASRKNNLQTVQDCLLQGAATDASDQHGWTALHRASFKGYIDVVKLLLKHQFDVDAKDENGYTPLHCAVEAGHKEVVELLLQHGADVSMTANKGGLTPLALAFTRKYSRIRQLIE
EAKPGYCKCK*



>Anetom_2097813_CQPW_Leptosporangiate_Monilophytes.pl
MDRLLIEPKELIMHFEVCEQSHASIRLKNVMHTMPVAFMVQATPQKNYTIKPSHGIIPPLGVAHVEITRCPQTELPDFIPYSKDQFLVNSVVVPGGGNNGSVSLDWFTAKKKQVYS
DRGMRLILIGGGILRRLVALGSMENIREVVELDERLVNSQDEKGRTPMHIAVASRRPELVQLLLEMMADLEIKNAFGQTALHEAASQGEALIVELLLARGAQANSRNASGCTPLHNA
VMGNHAKVVHFLVENGADANAVMEDGRTALHVAVEQGNYECIAVLLEKGAWPDIPWGEDAETPLHIAASKGYDKALELLLRHGASRDVQNRRGQTPRDVAAALEQKQILFLLNE
LILGDELRVAARKGKVEDVELCLRKGALVDGTDEHGWTALHCAAFKGHMGVVSHLVKEGADLTSRDCTGYTPLHCAIEAAQKDVVRLLIKHGAPVDACNDSGLSAFDLACRHKYM
ENIQMLLDYGDEGDCLEKVVKAEQGVSGMDISYAFSSPLD*

>Osmsp._2013284_UOMY_Leptosporangiate_Monilophytes_gametophyte.pl
MDRLLIEPCELVLKFELGQKSSATVQLKNVMFTMPVAFEVQPTAPARYSIKPSSGIISPLGVVSFEIVLNPQSQLPCSFPFSDDKFLVKSVVVPGGSDNEAVCLEWFTAKKKQVFSDHG
MRVVFIGGGILRRLVADGSMEDIREVLERDEKLVDSKDEQGRTAMHIAVASGRPELVQLLLEFKADVEIKSRSGQTALQEAASGGETLMVELLLAKGARADAKNPSGWTALHYAVM
GGHADVVKLLLEKGAQVDSAVQDGRTALHMAVAEGRQGCLELLLQEGANVDLRSSDGEAPLHKAALRGDVATVELLLKYGANQDIRNSKGKRPFECALPSGKQKLLDILSLGDDLR
RAARKGQLKDVQQFLTGGASANGRDQHGWTALHRAAFKGYVEVVGFLLENGADLHSKDEAGYTVLHCATEAGQKDVVQLLLKKGADINARRSNSGGTALDLATHLNYSGIIRLLL
EWGVSKDAAVHHQGRTAFDKLEKDYRISPLLKSPSESVIADSSLHRPQGNDGLCMMIPVSKHSNARNVF*

>0Osmsp._2080824_UOMY_Leptosporangiate_Monilophytes_gametophyte.pl
MDRLLVVTPREVRLNFETGKKVFAKIRLHNLMHTMPVAFKVLTTAPRKYSVHPEALIIPPRGEHLLEVVMTAQKNFPECFPFSADKLYIKSLMVPTGKATEAELNLWFSTRRKHVFND
ASLKVVFTGSQILWSLAASGSWESVKEVLRDTDVNAKDSQDRTALYIAAVQGNYGAMKALIEGGAKLNVKNKTEQTPLFEAALAGHSEIVKILLSAGADTEAKNSRGWTPLHAAAA
WNQGEIVRSLLEAGSDKNAKTDKGRTPLHEAAMAGHVKTVALLVQSGADIEKRCFDGSTALHIAASSGFQDVVELLLEAGANRNVRNHKGKTPRDSAFENGHNQLLDSLHLQQM
VQKAARKNDVGTVNDCLILGASTEGRDQHGWTALHRASFKGHLDTVKMLLKHKINVNSKDDEGYTPLHCAVETGQKEVVDLLLQHGADMNARINKGSTPLALALTMKYLGILKLL
EEKKPGQNVYENKSSVEM*

>0Osmjav_2076565_VIBO_Leptosporangiate_Monilophytes.p1
MDRLLHEPTELVLKFELGLKSSATVQLKNVMFTMPVAFEVQPTAPTRYSIQPSSGIISPLGVVSFEIVLNPQTQLPCSFPFSDDKFLVKSVVVPGGSDNEAVCLEWFTAKKKQVFSDHG
MRVVFIGGGILRRLVADGYMEDIREVLERDEKLVDSKDEQGRTAMHIAVASGRPELVQLLLEFKADVEIKSRSGQTALQEAASGGETLMVELLLAKGARADAKNPSGWTALHYAVM
GGHADVVKLLLEKGAQVDSAVQDGRTALHMAVAEGRQGCLELLLQEGANVDLRSSDGEAPLHKAASRGDVATVELLLNYGANQDIRNSKGKRPFDCALPSGKQKLLDVLSLGDDL
RRGARKGQLKDVQQFLTGGASANGRDQHGWTALHRAAFKGYVEVVGFLLENGADLHSKDEAGYTVLHCATEAGQKDVVQLLLKKGADINARRSNSGGTALDLATHLNYSGIIRLL
LEWGASKDAAVHHQGRTAFDKLEKDYCISPPLKSPSESVIADSSLHRPQGDDGLCMMIPVSKHSNARNIF*

>0Osmjav_2078330_VIBO_Leptosporangiate_Monilophytes.p1
MDRLLVVTPREVRLNFETGKKVFAKIRLHNLMHTMPVAFKVLTTAPRKYSVHPEAVIIPPRGEHLLEVVMTAQKNFPECFPFSADKLYIKSLMVPTGKATEAELNLWFSTRRKHVFND
ASLKVVFTGSQILWRLAASGSWESVKEVLRDTDVNAKDGQDRTAVYIAAVQGNYGAMKALIEGGAKLNVKNKTGQTPLFEAALAGHSEIVKILLSAAADTEAKNSRCWTPLHAAAA
WNQGEIVRSLLEAGSDKNATADKGKTPLHEAAMAGHVKTVALLVQSGADIEKICFDGSTALHIAASSGFQDVVELLLEAGANRDVRNHKGKTPRDLAFENEHNQLLDSLHLQQMV
QKAARKNDVGTVNDCLILGASTEGRDQHGWTALHRASFKGHLDTVKMLLKHKLNVNSKDDEGYTPLHCAVETGQKEVVDLLLQHGADINARINKGSTPLALALTMKYLGIIKLLEEK
KPGRNVYEKKTSVEM*

>Ambtri_evm_27.model. AmTr_v1.0_scaffold00004.96
MDRLIRFEPSSMVAIRIEPGHKCSGTVTFRNVMHTMPVAFRLQPVEKGRYVARPQSGIIPPLGTVMLELSYNMAPNEQLPDSLIPYPDHRFLLHSVVVPGATLASHALDNVPPDWF
TAKKKQVFADSALRVMFIGAPVLAKLVTDGNMEDLRAVLERDDTPGAADSTDQKGHTLLHLAIASGRADFVQLLLEFHANLESPSRSGRTPLEAAAGAGETLIVELLLARGANPDRQ
SGTWGPLHQATAGGHLEVMRLLFLKGASPDAPAWDGRTALHLAVEDGRRDCARLLLANGASVDARSDSGDTPLHVAAGKGDDPMVRLLLQRGANKDIRNRSGKTAYDVAAEC
GHMRLFDCLRLGDSLCRAARRGDTRAVQRLLESGASVHGRDQHGWTALHRAAFKGWMEVVRVLVEKGADINATDEEGYTPLHCASESGQAEVVELLVKKGADTESRTGQGATAI
QIASSLHYSGVVRLLGKGSNGKGQVAPVLRTTFDSLATDSPTSKTKNKRGAFHDRKLSLVY*

>Ambtri_evm_27.model.AmTr_v1.0_scaffold00197.12
MDRLVSVDVEELELRFQKGHRCSARFGVRNLMHTMSVAIYISITPAASASAFSLKPSTVAVIPPLSSAPLQISIVDPLDRLSLSSPQSKLLVRSCMLPTGRANEQELHQLFSFPASSYIFKD
AIIPISFTGHDVLASLLNNSHCYHLNPVLIARAISACTPAETASLLEKAVSSGHSDVVRSLLQCSGGNDSLKLDPSTSASLLHTAASFGQVGILSALLQASMGASAESLLNSPDSYGRTPVH
ACALAGHLDALRFCISSGGDAMCADSSGWTPLHCSASEGHLPLVEFLLSDAVSSTKYALTCDGRTPFMLARDAGHRHLLDALHLGDALQKAAAQGDVQGIEKCLSQGATVDGRDQ
HGWTPLHRAAFKGCLDSVRLLLDHGARVDSVDDCGYTPLHCAAEAGHALIAHHLIKHGAPVNAKSVNGVRPLHLASCLKRLGMASLLQERNQAT*

>Anacom_Aco008773.1
MDRLISLEPSNEVLIRVEAGRRCSGELTLRNVMHTMPVAFRLQPLNRSRFAVRPQSGVIPPLGAVAVEVAYLLPLDSPLPDSLPFSPDSFLLHSVVVPGAARGLAVDAVPPDWFAAKK
KQVFVDSGVRAVFVGSAVLARLVADGSMDAVRAVLERSDPEWRPADAVDASGVSLLHSAIAQGRPDLVQLLLEFGADVEPPGRGPTTPLEAAAAAGEALIAELLLARGAQPRRGA
GSAAGPVHAAAAGGHAGALRLLLAKGAAPDEAAADGRTALMAAAERGRREAARLLPGRRGEGGGAGRAAGGRRCTRRRGRDEAMVRILVGKGAAGAKAVRDARGGRAGGGG
EGGTRQAAGRAGAAGRALAAARKGRGRGAERAVDGGAAVDGRDGRWTALMRAAVQGAGEGRAGAGGIAGRRSRRGTRRGTRRCTAPWRQATPRWWSCC*

>Anacom_Aco007073.1 outgroup
MEAPSGASPKLLEVSETEVVIDFRPNAKCRREFHLRSLHPTLPVHFKVQTSSPDTFHVTPPCGSLPPLSSAPLHLTLRPHPLPPPLRPRFLILSSLSPSPSPSVLSSAVHLRVVVVCGGDRR
RRLHAAAAAGDDEELRALVEGGGEVDGRDGEGRTALHVAAGRGHVRCARVLVGGGAAPDARDGRGRTPLWAAAASGKAEVVAALLEMGADAAVADARGRAPAHVARDKGH
QAVVDVLECGEMVMTAARRGDVCRLRSLLNKRATIHSRDQYGTTALHSAAIKGHCEAMALLVESGADVESADVEGHTPLHLAVESGCAAAAEMLVDLGANVNAKTKRGATPLC
MAAAIGHDGIARLLLSRGATTATAATAATATSLCAASSSSSSSVSCD*

>Aradur_Aradu.P5BCJ
MDRLVKPDRNEVEVVFIKSQKCSSTFKLTNLMHTMTVAVSLTTTNPSIFSINKPFSIIPPLSSSNYTLQLTHHHQPPLSDPPDAVTVRTAMLPVGKAHHDDLRRLFSKPGPHVFRDAVL
TISLVGPTVPEFLITTHRTQIPESFKLFTNSLSQCTKPQLTNLIKPAIEQRNAETVAVLIKAGANPNFRDSTGKSLIPYAIRHGNFDILKLLVDSGTRIENSVDLVLHEAAAMNRIDFMELLL
DSFRDELDVNLVNRNGETPIHVAAIHDHVEAIEFSVSIGVNPNAIDINGSTALHFAASNGNLNAVECLLEFSNVKYVKNRFGKTAFSFAEENKHFHLAETLRFGDLLFRAARVDDVHTL
KRLLGEGAWVNRRDQNGWTALHWAAFKGRIKSVKVLVDHGAWVDAVDDAGYTPLHCAVEAGHLQVAILLIGHGGSQVSLKSFQGVVATLDLDSLEKHVTLRSSS*

>Aradur_Aradu.7VM84
MDRLVKPDRNEVEVVFIKSQKCSSTFKLTNLMHTMTVAVSLTTTNPSIFSINKPFSIIPPLSSSNYILQLTHHHHPPLSDPPDAVTVRTAMLPVGKAHHYDLRRLFSKPGPHVFRDAVLT
ISLVGPTVAEFLITTHHTQIPESFKLFTNSLSQCTKPQLTNLIKPAIEQRNVETVAVLIKAGANPNFRDSTGKSLIPYAIRHGNFDILKLLVDSGTRIENSVDLVLHEAAAMNRIDFMELLLD
SFRDELDVNLVNRNGETPIHVAAIHDHVEAIEFSVSIGVNPNAIDINGSTALHFAASNGNLNAVECLLEFSNVKYVKNRFGKTAFSLAEENKHFHLAETLRFGDLLFRAARVDDVHALK
RLLGEGAWVNRRDQNGWTALHWAVFKGRIKSVKVLVDHGAWVDAVDDAGYTPLHCAVEAGHLQVAILLIGHGGSQVSLKSFQGVVATHSLEKHVTLRSSS*



>Aradur_Aradu.2DM5)
MDRLVKPDVKEVEMIFEKTDEKCSATFRLTNLMHAMAVAVSLTTTNPSSPFSIDIPLSTIPPLSSSTYTISLSHLSDNGRLFSTAPEAVAVVTSMLLAGKSHNCDDLRRLFLKPGPHVEN
DAVIPVSVVGPHFAEFLISNHIPRSRSLLNKAISRCLPSQLTDLLTYAVECGNAESVAVLIDAGADSNSKDSNGKSLVPLAIRAGNEINVVKVLLASGCVIENKVDLVLHEAAAANRVDL
MRLLLEFIGEDDADVDSVNHEGRTPIHVAALHGHVDVIRYCVSMGGNPNVVDRKGWTPLHCAASEGQLRAVESLLAECGCDAKRAVDREGKTAFAVAMENGHVELGDLLHWG
DVLFRAARVGDVHGMASCLTVGGADVNGRDQNGWTALHWAALKGKVKSVEVLIDNGAEVDPVDEVGYTPLRCAVESGHLQVALFLVARGSCATLDTIKASKGLFAPPRLLDSFG
KLTKHVL*

>Aradur_Aradu.J5EZU
MDRLIKLDPSNTISIRIEPNQKCHGHVTLCNVMHTMPVAFNLQPQIKCRYTVKPHKDTFLLHSCVVPGAAINEPSSMVDCVPSEWFSAKKKQVFVDTGIKIVFLGSTILVKLIGDDHG
SMDDIREVLERSDPSWKAVDSIDSNGETLLHLAISRKRADVVQLLLEFEANLEARNGSGSTPLEAAASSGAALIAELLLAHKANIERQETSTFGPIHVAAKQGHCEVLRLLLLKGARVDS
LTKDGNTALHLAVEENKIECVKLLLANGARTDIRNAGKGDTVLHIAASTGDHNMVELLLRNGVNQYVRNDSSKAAYDVAAEKGHSRIFDALRLGDDLCIAARKGEVRSIRKLLEKGA
FVNGRDQNGWTPLHRACFKGRIDAVHVLLEKGIDLNAEDEEGYTALHCAVECGNADVAEVLVKKGADVEARSKKGITALQVAKTLRYVGITRILVNGGASTLDHQMVVPDSGAVV
PIKSKIDAKY*

>Carpap_evm.model.supercontig_161.13
MDRLISLEPSNLVVIRIEPGKKCSGSLSLRNVMYTMPVAFRLQPVNKMLYTVKPQTGIIAPLATLTVEIIYHLPQETLPEYFPETHDSFILDSVVVPGAAVKDPSSVPNDWFTTRKKQVF
TDSGIKVMFVGSPILVQLVMDGSMEKIREVLERSDMSWNPADSVDSQGNSLLHLAIAQSRPDIFQLLLEFQPDFELQNRSGCTPLESASGSGETLIVELLLARKANTERSESSLFGPIH
LAAAGGHLDCLRLLLLKGANVDSLTKDGNTALHLAVAERRRDCVRLLLANGAKPDLOQNSGDGDTALHAAAGLGDDNIVKLLLOKGAANKDIRNKYGKTAYDMAAEYGHSKLFDAL
KLGDRLCVAARKGEVRAIQRLINNGAAINGRDQHGWTALHRAAFKGRIDTVRFLIDKGVEMEMRDEDGYTALHCAVEAGHGDVVELLVKKGADVEVRTSKGATAAQIAESLQYV
GISRVLVHGGGLKEGAAGMGGMFGSGKGGREVEGKGKMKKKTVRGRSLRGSFDRSMPLAVV*

>Carpap_evm.model.supercontig_9.143
MDKLVKPDVKEIDLVFKRGQQCTTTFRLTNLMHTMSVAVSLTTTNSSVFSFDKPFSIIPPLSSLSYDLILSPPFDQSPPAAPPNVITVKTSTLPTGKAPKEGLPLFFSKSGPHILKDATIPIS
LVGPHVIEDLISHSTQLPYISPFFNKAVSVCSRSELTALLRSAVVSGNANLAAGLIDHGGAANSRDRNGRSMISLAVRAGNMEIIKLLINSGCKIDSSIDHVLHDAAAINRVDVMEVLLT
RFKDTISVNSVDSQGRTPLHIGATHGHSEVIQYCASLEGKIEILDNNGFSALHLAAEKGNLKAVECLLQTSSFTKYAVNREGKTAFALALENEHSDLYDALHLGDVLQRAARVDDVHGI
KSYLAAGAKVNGKDQNGWTPLHRAAFKGRLECIKVLLNQGARIDEIDDAGYTPLHCAAEAGHVEVALLLVAHGAMANLKSLKGLVPLNLARFTNHPSLALHVCHEKEREVDCLNSR
FKSLFS*

>Casgla_Casgl106500094
MDRLVTPDVKEVELAFRKAQKCTATFRLSNLMHTMAVAVSLSTTNPSAFSLTQPLAVIPPLSSSSFTLVLYRPSEEPPLASPPDVITVRSSMLPTGKADANDLRRLFSKPGRHVFHDAS
IPINLVGPYVTEFLISHHSKIPEKDFLFQKAISGCTGSQLTSLLRPAIEDGYANFVTGLIDAGAYVNDKDSKGRSMIWLAIRAGNLDVLKILIGFGCEVDDGVDRVLHEAAATNRVDLME
VLCKAFGDIDMNSVDSGGRRPIHVAAVRGFVDAIRFCVRLGGKVDVLDHNGWTPLHYAAAEGHLEAVECLLEGSNTKYVVNNDGKTAFALAAENGHLHLLDVLRLGDVLHRAAR
LDDVQGIKSCLAQGANVNGKDQNGWTPLHRAAFKGRVECVKVLLAHGAQLDVVDDAGYTPLQCAVEAGHVQVASLLIAYGAKANVKGHKDVVSFDFDRFKNHPSLVHSVCNEK
ERA*

>Casgla_Casgl263513188 outgroup
MERLVEVSDQEVRIDFALGCKCRANVRLRSLCSTNPIAFKVQTSSPEKFLVNPPSGLIPSLSYATFQIVLKPQTHLPSTFPRSPSDRFLVRAAEFVPDSPGSAHQHSINSWFATRPHGST
QDVKLKVAFVGPVLLLHAVRCGNLDAVRSLIKRQRSILAELPNPEAQSLLRDAAELVNSEEMVNLLVEAGLKIDARIKSESASSAGDSSKGWYLLHVAVSYDRTEEMLGLIKTRGYEAL
DWRDKEGRTLLHLAASKGSVGCARALLESGADKNARSKDGRTALYRASANGGRRMVEMLIELDADPTITDDRGRSPLDVARDKKHKEVIEILERGKAVLMAAMRGDLERLESLLRK
GATTNYRDQSGLTALHAAAIKRRREAVLMLVEHGVDLECRDYEGHAPLHLAVVGGGLETVVALVDKEADVNASNTKGATPLYIATALGFDDISQFLISRGADSSTCFSPSL*

>Casgla_Casgl16500526
MDRLISLEPSNLVPVRVEHGQRCYGELSLRNVMYTMPVAFRLOPMMKARYTVRPQSGIISPLATLRIEVTYHLPAGSDLPHSFPFCDDSFLLHSVVVPGAAIKEPSSMFDAVPNDW
FTTKKKQVFIDSGIKIMFVGSPILAQLVADGSMDEIRDVLEKSDQAWRAVDSVDTHGQTLLHLAIAQRRAELVQLLLEFQPDLEAQSRSGSSPLEAATASGDALIVELLLAHRASTERS
ESSAWGPIHLAAGGSHVEVLRLLLLKGAHADALTKDGNTALHLAVKEGRRDCARLLLASGARTDIRNGGDGDTPLHIAASLGDEHMVKLLLQKGANKDIRNRAGKTAYEVAAEYG
HNRLFDALKLGDSLCVAARKGEGKTIQRLLENGAAINGRDQHGWTALHRASFKGKMDAVRVLIANGIDLDAKDEDGYTALHCAVESGQAEVVELLVKKGADVEARTNKGVTALQI
AESLHYTGITKILIHGGANKDNIILFPASSPTLFRNKKFATKEAEKGDMKRKPSRARALRGSFNRSLPLEVL*

>Cepfol_Cfol_v3_22516
VHDAAAMNRMDIIEFLCAKFKDIDVNSVDGIHGRTPIHIAACHGHVEVIKFCVSIGGNPEVLDCNGWSPLHLASENGHLEAVECLLSYSKYGKYQVNNDGKTAFMFAVENGHSHLY
DILQLGDVLHRAAKLDDVNGIKSCLAEGARVNGRDQNGWTPLHRATFKGRIESVRALLSHGAMVDLVDDVGYTALDCAVEAGHVKVALLLIAHGARANFKSAKGVAPLNKLECFK
SHPSLVQPLCSDKERA*

>Cercan_Cercal2500492
MDRLVKPDVKELELIFHKGRKCTATFKVTNLLHTMSVAVSLTTTNPGFFSINRIFSIIPPLSSASYTLLLAQPSDEPPLSATPDVITLRTAMLPTGKANQDDLRRLFARPGPHVFRDAVIP
VSFVGPHVAEFLISRHTQIPESCSLFKKALSGCSATQLTRLLTSACESGNADFVIALIDAGGDVNFKGSNGQSLMPLAIRTRNIDIKILVASGCRINNSVDWVLHEAAAMNRVDFMEIL
FKFLGNIDVNSVNSDGRTPIHVAALHGHVKVIEFCLSVGGNPDAVDFKGWTPLHCAASQGHLKAVECLLECSNVKYAVNKDGKTAFSLAVDNGHSHLLDLLHWGDVLLRAARIDD
VHGMKSCLAEGALMNRRDONGWTPLHWAAFKGRIKSVKLLLEHGAEVDTVDDAGYTPLRCAVEAGHLQVALLLIAHGSKVNMKSFKGVASLNLDALSKHLSLDFTLVQEKGKA*

>Cercan_Cerca37502975
MDRLIRVDPSNIIPIRVEAGQKCHGHTLRNVMYTMPVAFRLQPMIKTRYTVKPQAGIISPLATVTIEIAYHLPQGSTLPHCFPHCDDSFLLHSVVVPGAAIKEPSSMFDAVPSDWFTT
RKKQVFIDSGIKIMFVGSTILAQLIADGSMDEIREVLERSDPSWKAADSIDPQGQTLLHLAIAQSRPDLVQLLLEFEPEIEAPSRSGSTPLEVASSSGETLIVELLLAHKASTERSESSIWGP
IHLAARAGHVEVLRLLLLKGAKVDALTKDGNTALHLAVEEHSRDGARLLLANGARTDVRNTREGDTPLHIAAAIGEEHMVKLLLQKGANKDVRNGSGKTAYDVAAENGHTRLFDAL
RLGDNLCVAARKGELRTIQKLLENGAAINGRDQHGWTALHRASFKGRIDVVRALLDKGVDVDAKDEDGYTALHCAAESGNADVTELLVKRGADVEARTNKGVTPLQIAESLHYAGI
TRILVNGGASRESLGQIPAMDTIPFGNKMEAGGIKKKTTRNRGLRSSFNRKSAPLAVL*

>Chafas_Chafa1332506652
MSVAVSLTTSNPSVFSLNKPFSIIPPLSSSSYTLLLSQPSDQPPLSHPPDVITVRAAMLPTGKAHQNDLQRLFSKPGPHVFRDAVLPVSFVGPHVAEFLISHHSQIRDWDSLFHKAISTC
APSQLTALLRPAVEFGSEDSVSALIDVGGDLNSKDSNGESLIPLAIRAGKIHVLKRFLESGCRMNHSVDSASHEAAAMNRVDLMETLSKSLGNVDINAVDSEGRTPIHVAVLHGHEE
AIQFCVSIGGNPNIADYEGWTPLHCAASQGHKKAVNEQKGENSVRSCGGKWTLELSHKKAVKCLLECSNAKYAVNKKGKTAFAVAVENGHSNLLDLLHWDDALFRAARRDDIHG
LMNCVTQGANVKGKDQNGWSPLHWAAFKGGMKSVKLLLEHGAEIDAVDDAGYTPLHCAAESGHLQVALLLISRGSRANLKSFRALASLNLDSLQKHEALLHFLLHQHTTKGA*



>Chafas_Chafa29405S08797 outgroup
MRETMERLVEVCEPEIRIEFALNCKCRATVRLKSICATSPVAFKIQTSSPNKFLVNPPSGLIPPLSYATFQVILKPQSQFPITYPRSPSDRFLIKIAQFPTNSSVSLNTWFASLPNTSPIYNLKL
KVAFVGPVLLRHAVARGDLDAVRNFIKRQRSMLPDLSPNEAHSLLRVATELVNPDAMVHLLLEAGLRLEEDPRWASKGWDELHVAAAFDRTDDILILSNTKKKPLDSRDHKGRTPLH
LAADKGSITCGRVLLESGADVNASCNDGRTSLHRAAANGDRRMVEMLLOQMGADPTLTDDRGRSSFDIARAEGHQKEIVEKMEQGEEVLEAARHGDIKKLESLLKRGGSVEYRDHY
GLTALHAAAMKGHKDVVVMLSEAGLDLECEDREGQAPLHMAVEGGDEETIQFLVDKGVNVNIQNKKGATPLYIATILGYDAIAEFLITKGAVSSFPVILR*

>Chafas_Chafa95466505308
MDRLIRLDPSNIVPIRIETGQKCVGHITLRNVMYTMPVAFRLQPLIKTRYTVKPQSGIISPLATITVEIVYHLPPGAILPHSFPHCNDSFLLHSVVVPGAAIKEPSSMFDAVPTDWFTTKKK
QVFIDSGIKIMFVGSPVLAHLITDGSMDDIREVLERSDPSWKAPNSLDPQGLTLLHLAISQSRPDLVQLLLEFEPDIEAPSKSGSTPLEVASSSGESLIVELLLAHKANTERSESSFWGPIHV
AAKEGHIEVLRLLLLKGAKVNSQTKDGNTALHLAVEERRRDCARLLLANGARTDIRNGRDGDTPLHIAAATGDDNMVKLLLQKGANKDVRNGTGKTAYDVAAENGHTRLFDGLKLG
DDLCAAARKGEVRTIQKLLEAGAAINGRDQHGWTALHRAAFKGRTEAVRVLLEKGVDVDAKDEDGYTALHCAAESGHADVTEILVKKGGDVEARTNKGVTALQIAESLHYVGITRIL
VNGGASRESGAQISSPPLIPFGKKTMETGEKKKRIIRNRGIRGSSFDRSAALAVV*

>Cucmax_CmaCh14G005290.1
MDRLIAVEPSTLIPIPIEPSRKCSAELTLRNVMYTMPVAFRLQPLIKSRYTFKPQSGIIPPLATLTVEILYHLPPDSDLPDSFPYSDDSFLLHSVVVPGAVISFDSVPSDWFTTRKKQVFIDSGI
KVMFVGSAVVTRLVADGVMDQIRDVLERSDPSWRAVDAVDEQGRTLLHLAVEQGRADLVQLLLEFNPDLGAVGRCGMTALEAAAGAGQALIVELLLARRASTERGEGSVFGAVH
LAAAGGHVEVLRLLLVKGAFVDALSKDGDTALHLTVQERRRDCARLLLANGAKPDVRSAEQGDTALHMAARIGDEQIVKLLIQKGANKDIRNWAGKRPYDVAFDHSHTRLFDVLRL
ADKLATAARKGDVRSIQLLLDSGAALNGRDQNGWTALHRAAFKGQTDAARALIDIGIEIEAKDDEGYTALHCAVEAAQADAVQLLVERGADVEAQTNKGMSSMQIAESLQYPRIM
RILMQGGACRDKEASPSQTPSWGLTKKKQSKSRGRIRSVRSTEFDKSVALSVV*

>Cucmax_CmaCh08G003770.1
MDRLVKPDVKEVEFCFTKGEKCSATFTLANLMHTMSVAVCLTSSNPSVFSFSQDFSVIPPLSSSSYTISCKSSDQPPLSNPSDKISVRSAMVPIGNSHTDDLRLLFSKHGRHIFKDALLLIS
FVGPDVVEFLISHHNRITELSFLFNKAISSCTKSQLTALMEPAILSGKLGLVSALIDAGVDVNVKDSLKRSMMSLAVMTGKIDIVKRLIDSHCQIDFSVDLVLHIAASMNRVDFMELLVKK
FPDILVNSVDSNGRTPIHTAAARGHVEAIRFLLSIGGNPEAVDRNKWTPLHSAAAEGHFEAVEYFLNCSNVKYAVNSDGKTAFALASENGHTDLFDSLRLGDALHRAARAGDVRGLR
SCVAAGAKINGKDQNGWTALHRAAFKGRVECVKALLEHGADTDAVDDAGYTPLQCAVESGQEEVARVLLASGAEPNPLKCLRRDLAVSGRQISSLCCGN*

>Cucmel_MELO3C015881.2.1
MDRLVKPDVKEVEFSFMKGENCTATFCLTNLMHTMSVAVCLSTSNPSVFSFSQDFSIIPPLSSSSYTISCKSSDKLPLSTPPDKISVRSAMLPIGKAHTDDLRRLFSKPGRHVFKDASLLIS
FVGFDVVEYLISNHKRIPDLRSLLNKAISGCSKSQLTALMEPAVSSGKLGLVSALIDAGVDVNVNNSLKQSMLSTAVRIGKIDIVKRLIDSHCKIDFSVDLVLHIAAAMNRVDLIELLRENF
PDIPVNSVDSDGRTPIHTAAAHGHVEVISFLASVGGDVEAVDRTKWTPLHFAAAGGHLETVDYLLNCSNVKYAVNSEGRTAFALASENGHTDLFDSLRLDDALHRTARAGDVRGLRS
CVAAGAKVNGKDQNGWTALHRAAFKGRVECVKALLEVGAEADAMDNAGYTPLRRAVEAGHEEVARLLLDSGAKPISSKI*

>Cucmel_MELO3C009784.2.1
MDRLITLEPSNLIPIRIEPPHKCSGEITLRNVMYTMPVAFRLQPLIKSRYTFKPQSGIIPPLATLTVEILYHLPPGVNLPDSYPYSDDSFLLHSVVVPGAAIKDSSSSFDSVPSDWFTTRKKQ
VFIDSGIKVMFVGSAVLARLVADGAMDEIREVLERSDPVWRAVDSVDEKGRTLLHLAIGQGRADLVQLLLEFNPDVGKVGESGMTAVEAAAGAGQALIVELLLARKASTERGEGSVF
GAIHLAAAGGHVEVLRLLLVKGACVDALSKDGDTALHLAVQERRRDCARLLLANGAKPDVRSAEQGDTALHMAARIGDEQIVKLLIQKGANKDIRNWAGKRPYDVAFDHSHTRLFD
VLRLADKLATAARKGDVRSIQLLVDSGAAINSRDQNGWTALHRAAFKGHTDASRALIDIGIDVNAKDDDGYTALHCAVEAAHDNVVQLLVERGADVEAVTNKGLSAMQIAQSMQ
YTRTMRILMHGGVGKDHTDVPPTRTPSWQGLITKKKQQSKGRGRIRNLRSTDFDKSVALSVV*

>Cucsat_evm.model.Chr3.3751
MDRLITLEPSNLIPIRIEPPHKCSGDLTLRNVMYTMPVAFRLQPLIKSRYTFKPQSGIIPPLSTLTVEILYHLPHGVNLPDSYPYSDDSFLLHSVVVPGAAIKDSSSSFDSVPSDWFTTRKKQ
VFIDSGIKVMFVGSAVLARLVADGAMDEIREVLERSDPSWRAVDSVDEKGRTLLHLAIGQGRADLVQLLLEFNPDVGKVGESGMTAVEAAAGAGQALIVELLLARKASTERGEGSVF
GAIHLAAAGGHVEVLRLLLVKGACVDALSKSGDTALHLAVQERRRDCARLLLANGAKPDVRSAEQGDTALHMAARIGDEQIVKLLIQKGANKDIRNWVGKRPYDVAFDHSHTRLFD
VLRLADKLATAARKGDVRSIQLLVDSGAAINSRDOQNGWTALHRAAFKGHTDASRALIDIGIDVNAKDDDGYTALHCAVEAAHDNVVQVLVERGADVEAVTNKGLSAMQIAQSMQ
YTRTMRILMHGGVSKDHIDVPPTRTTSWQGLAKKKQQNKGRGRIKSLRSTDFDKSVALSVV*

>Cucsat_evm.model.Chr7.1625
MDRLVKPDVDEVEFSFMKGENCTATFCLTNLMHTMSVAVCLSTSNPSVFSFSQDFSIIPPLSSSSYTISCKSSDKLPLSTPPDKISVRSAMLPIGKAHTDDLRRLFSKPGRHVFKDASLLIS
FVGFDVVEFLISNHKRIPDLRSLLNKAISGCSKSQLTALMEPAVSSGKLGLVSVLIDAGVDVNVKDCLKQSMLSSAVRTGKIDIVKRLIDSHCKIDFSVDLVLHIAAAMNHVDLIELLRENF
PDIPVNSVDSDGRTPIHTAAAHGHVEVISFLASVGGDVEAVDRTKWTPLHFAAAGGHLEAVEYLLNCSNVKYAVNSDGRTAFALASENGHTDLFDSLRLDDALHRTARAGDVRGLR
SCVAAGAKVNGKDQNGWTALHRAAFKGRVECVKALLEVGAEADAVDNAGYTPLRCAVEAGQEEVARLLLDSGAKPISSKI*

>Datglo_Datgl2886516749
MDRLISLEPSNLVPIRIEPGQKCYGELTLRNVMYTMPVAFRLQPLIKTRYTVKPQSGIISPLSTLTIEIVYNLPQGSNLPDYFPHSDDSFLLHSVVVPGAAIKEPSYSFDSVPSDWFTTKKK
QVFIDSGIKIMFVGSAVLAQLVADGSMDDIREVFEKSPQSWRAADSIDMNGQTLLHLAIAQSRADLVQLLLEFDPDIEARSRSGSSPLEAAAASGEALIVELLLARRARTDRTESSTWG
PIHLAAGGGHVEVLSLLLLKGANVDAFTKDGNTALHLAVEERRRDCTRLLLANGASSDLRNAEDGDTPLHIAARVGDEHMVKLLLLKAGANKDIRNKMGKTAYDVAAEHGHSRLFD
MLRLGDKLCVAARKGDVRTIHRLIEHGAAINGQDQHGWTALHRAAFKGSLDVARALIEKGIDVNATDEDGYTALHCGAEVGNKDMIELLVKKGADVEARTKKGVTALQIAQSLHYV
GIARILISGVLADKDNISHFSSPSSLPFGRRTSSRDASRVRSLRNGGYDRSVPLSVV*

>Datglo_Datgl27372526343 outgroup
MERLVEVSEQEVRIDFALNCKCRANMRLSSLSSTTAIAFKVQTSSPHKFSVNPPCGLILPSSQATIQVILKPQSQLPPTYPRSPSDRFLIKTAVFTGSSSDSTHPESISSWFSSRSHGSTQDL
KLRVAFVGPLLLRHAVNCGDCDAVRNLIKRHRSILGELSPGESESLLRVATELVNSSDMVNLLLEAGLRVEPLLNSDNLNYQLDPRWASKGWNELHVAAAFDRAADISSSVKARGSGP
LDYRDKEGRTPLHVAASKGNASCAKVLIESGADKDARGKDGRTALYRAAANGDRQMVEMLIELGADPTTTDDRGRSPLDVAREKGHRMIVEILEFGEAMLMAARRGELKHLHSLL
RKGANINYKDQYGLTALHVSAIKGHKNAVLMLIENGLDLECHDNEGNAPLHLATMSGCLDTVQVIVNKGADINAKTSQSVTPLGIAKAMGYIEISEFLINSGASTSTPSSL*

>Datglo_Datgl123501580
MDRLVKPDVTEIELAFKRGKKCSTSFRLNNLMHTMSVAVSISTSNPSVFFINKPFSVIPPLSSCSYTLFSQPSDQPPFSTTPDVITVRSSMLPIGKAYSDDLRTLFSKPGAQIFKDASIIISFIG
PEFVEFHISQQSDDVESSFLLSKAISGCSKSQLTKLLIPAISSGKLEFVSALIDAGADVNGKDSTGLSMLSAAVRAGNVDVVKALIASGCAIDHLVDFLLHFAADMNRVDLIQLLRSSFKDI
DVNSVDSHGRTPIHVAAVLGHVEAIQFCVSIGGNPEATDSNRWTPLHCAAAEGQLEATRCLLNCSNVKYVVNSDGKTAFALAAENGHSHLFDLLYLGDMLHRAARVDDVHGLKHC
LVEGAKTNGKDQNGWTPLHRAAFKGKIECVKLLLEYGAQVDVVDDSGYTPLHCAVEAGRLEVALLLVAHGAKANLKSFKGLVPLKLGSFKNHPSLVSPLYHQQERA*



>Datglo_Datgl6308511957
MDRLVRPDVKEVELAFEKGQKCSTTFRLTNLMHTMSVAVCLTTSNPSIFSFAQPFSIIPPLSSSSYTIICKPSDQPILSTPPSITVRSSMLPIGKANLNDLKRIFSKPGRHVFRDATILISFVGS
QVVEYLISQHTRVPELSFFLNKAISGCTQSQLSGLLKAAISSGKTNLVSTLIDAGADVNLKDSNRRSMLSAAVRAGNSEVVKRLIDSGCAVDNLVDWVLHYTAAMNRTDLMEILCMNL
RNISVNSVDSDGRTPMHIAAACGHIEAIRFCVSSGGSPNAMDSNKWSPLHCAAAEGQLDAVNYLLDCSTAKYAVNNDGKTAFALAAENGHSHLFDPLHLSDALHRAARLGDVNGLK
SSLVEGAKVNGKDQNGWTALHRAAFKGRIECVKMLLEYGAEVDVVDESGYTPTQYAVEAEHKQVAMMLVAYGAKANLKNLQGLNALSLDCFKNHPSLVAPPVCHDKERA*

>Daucar_DCAR_013480
MDRLISLEPSNLVAIRIRKGQRCYGELTLRNVMHTMPVAFRLQPMDRNHYTVRPQSGIISPLTTVTVQITYESHQHSVLPESFPYCDDSFLLHSVVVPGATVKNPASTYDTIPNEWFTT
RKKQVFIDSGIQVMFVGSPVLTQLVNNGAMGEIRDVLEKSDSAWKAVESVDSDGQTLLHLAISKNRPDLVQLLLEFEPNVEVSSGSGSTPLEAAVALGETLIVELLLAHHANVERSEASS
WGPIHYAAGGGYLEILKLLLLKNADVNALTKDGNTALHIAVEERRRDCARQLLTNGARTDICNSGDGDTPLHIAAALADDHMIKLLLQKGANKDIRNKVGKTAYDVAAEHGHSRLYD
ALRLGESLSIAARKGEVRTMQRLLENGALINGRDQHGWTVLHRASFKGHLDAVRILIEKGIDINAKDVDGYTALHCAVESGHVEVIELLVKKGAEVESKTNKGVTAIQIAESLNYSGITRI
LVYGGATKDGSSVKKYGLPPTSLVSFGKGKGVKEIMDVAVKKKKATHPRNVRGSYDRTRTMAVI*

>Daucar_DCAR_020658
MDRLISLEPSNLVAIRIEEGQKCYGELTLRNVMHTMPVAFRLQPVNKTRYTVRPQTGIIFPLNTVTVEVTYECGPNIILPESFPYSDDSFLLHSVVVPGAAAKNFTSTSDPVPSDWFTTRK
KQVFIDSGIKVMFVGSPVLAQLVANGAMDEIRDVLEKSNPAWKAAESVDSDGQTLLHMAISQGRADLVQLLLEFEPDVEAQGRSGSTPLEAASASGQALIVEILLARGASVEKSQSST
WGPIHLASGGGYIEVLRLLLLKNAYVDALTEDGNTALHNAVEKGKXEIVQGYCWRMVLNLIFATRMTSTHLYTLHQP*

>Drydru_Drydr465S04331
MDRLISLEPSNFVAIRIEPGQKCFGQLTLRNVMYTMPVAFRLQALMKNRYTVRPQSGIISPLEKLTIEIVYHLPPGSNLPESFPYCHDSFLLHSVVVPGAAIKDSSSTFDAVPSDWFTTKK
KQVFIDSGVKIMFVGSPVLAQLVTDGLMDDIRELLEKSDPLWRAADSVDSEGQSLLHLAIAQGRPDLVQLLLEFEPDVEAQSRLGLSPLEAAAASGEALIVELLLARRASTERSELSTWG
PIHLAAGAGHVEVLRLLIKGANVDALTKDGNTALHLAVEERRRDCARLLLASGAKADVRNSGEGDTPLHIAAGLGDEYMVKLLLQRGTANKDIRNYSGRTAYDVAAENGHTRLFDCL
RLGDNLCVAARKGEVRTILRLLETGAAINGYDQHGWTALHRACFKGRIDAVRTLLEKGVDVDAKDEDGYTALHCAAESGHADVTELLVKKGADAEARTNKGVTALQIAESLHYVGITR
ILVQGGSINGAKDHNMAYMLMAQAANSGTFSKKSMGLDQEEKGGLMMKKKRSSRARALRGSFDRSMPLAVL*

>Drydru_Drydr327503387
MDRLVKPDVKKVELNFKRDQNCSTTFRLSNLMHTMSVAVSLTTTNPSLFSFTQPFSIIPPLSSSSYTLLLSKPSDQPPLPLTVPHDVINVKASMLPTGKAHQDDLRRLFSRPGPHVFKDA
TIPISFVGPHVVEFLISQHTQISTQISEFNSFFNKAISGCSASELTALLKPAIASGNPNLVSDLIDAGGDANHRDSDSGSLLSLAVRTGNIEIVKALIASGCEINNSVDLVLHDAAAMNQVDL
FQILCSSFAEIDVNWVDSDCRTPIHIAAAHDHVEMVKFCISVGGNAEVSDCTGSTPLHCAAEKGHLEVVKCLLNCSNVKYVVTKDGKTAFDLAADNGHSHLLGLLRFDDVLLRAARLD
DVHGLKSCLAEGAEVNGRDQNSWTPLHWAAFKGRIECVKVLLNHGALVEAVDDAGYTPLHCAVEAGHVQVALLLISHGARANLKSLEGIVPINLDRFKNHPALVHPLCHEKERA*

>Fraves_FvH4_1g28430.1
MDRLISLEPSNFVAIRIEPGQKCCGLVTLRNVMYTMPVAFRLQALVKNRYTVRPQSGIISPLEKLTIEIVYHLPPGSTLPDSFPYCHDSFLLHSVVVPGAAIKDSSSTFDAVPSDW FTTKKK
QVFIDSGVKIMFIGSPILAHLVSDGLMDDIREVLEKSDPSWKAADSVDSDGQSLLHLAISQGRADLVQLLLEFDPDVEAQSRSGSSPLEAAAASGEALIVELLLARRAGTERSESSTWGPI
HLAAGAGQVEVLRLLIKGANVDAQTKDGNTALHLAVEERRRDCARLLLASGAKAEVRNSREGDTPLHIAAGLGDEYMIKLLLQKGTANKDIRNYAGRTAYDVAAENGHTKLFDSLRL
GDSLCIAARKGEVRTILRLLETGAAVNGKDQHGWTALHRACFKGKVDAVRALLEKGVEVDAKDEDGYTALHCAAESGHADVIDMLVKKGADAEARTNKGVTALQIAESLHYVGITRI
LMTHGGGAAMKDQNMAQILSHASVHAFGKKSIGVEEEMIKGGMKMRKKSSRARALRGSFDRSMPLAVL*

>Fraves_FvH4_2g24420.1
MDRLVKADVKEVELSFKRDQKCSTTFRLSNLMHTMSVAVNLTTTNPSLFSFTQPFSIIPPLSSSSYTLLLSHPSDHPPLPTTAPNDVINVKASMLPTGKAGLDDLRRLFARPGPHVFRDA
TIPISFVGPQVVEFLISQRTKISGFDVFFDKAVSACSGSELTALLSPAIASGNASLVSSLIDAGGDVNRKVSDSGCLISLAVRSGSIEVVKILVASGCKVDSSVLHDAAAMNRVDLIEILCKNF
PELDVNWVDSEGRTPIHVAAANGHVEMLKFLVSAGGDGEVWDQKGLTPLHWAAEKGHLEPTKFLLECSDVKYVVTKNGKTAFDLAAENGHLSLLGHLRFDDVLLRAARLDDVHGL
KSCLAEGAEVNVRDQNGWTPLHRAAFKGRIECVKVLLNHGAQLDVVDNAGYMPLHCAVEAGHVQVALLLVAHGARANVKSLEGIVSPVSLDRFKNHPALVHPVCHEKERA*

>Glymax_Glyma.02G151200.1
MDRLVKADTKEVEMIFLKGQKCSSSFKLTNLMHTMSVAVSLTTTNSSLFSINKPFSTIPPLSTASYKLQLSQPSDQPPLSDPPDAITVRATMLPTGKATAADLRRFFSKPGPHVFRDAVL
TVSLVGPHVAEFLISQTPQSRNLFAKSISACTKPQLMRLLKPAVECGSTDAVADLLNAGADATATTESLMPLAIRVGNLHAVKLLEASGCKIDGSSLHEAAAMDRIDAMEFLLARYDGE
LDVDAVDSEGRTAIHVAAREGHARVIQFCVAMGGNPNRVDSKGWTPLHYAAWKGHVKAAECLLECSNVKCARDREGRTAFSVAAESEHEQSHARTRLVDLLGWGDALLRAVRVD
DVHGVKKCLGEGVSVNGRDQNGWTPLHWAAFKGRIKSLKVLLEHGAEVETVDDAGYTPLHCAAQAGHLQVALYLIAHGASQPNLKSFPHLAHPFQNHSFTLI*

>Glymax_Glyma.19G114600.1
MDRLIKVDPTNTVPIRIEPGQKCHGQITLRNVMYTMPVAFRLQSLIKTRYTLKPQSGIISPLSTVTIEILYNLPLGSTLPHSFPHSEDSFLLHSVVVPGATVKEPSSMFESVPSDWFTAKKK
QVFIDSGIKIIFVGSLILAQLVHNGSIDEIREVLEHSEHTWKAVDSVDQNGDTLLHVAISKSRPDIVQLLLEFNADVESKNRTGETPLESACASGEELIVELLLAHKANTERTESSSLGAIHLS
AREGRREVLRLLLLKGASVDSLTKDGYTALHLAVREGSRDCARLLLANNARTDIRDSRDGDTCLHVAAGVGDESMVKLLLNKGANKDVRNFNGKTAYDVAAEKGHARVFDALRLGD
GLCVAARKGEVRSIQRLIEGGAVVDGRDQHGWTALHRACFKGRVEAVRALLERGIDVEARDEDGYTALHCAVEAGHADVAEVLVKRGVDVEARTNKGVTALQIAEALGYGGIARLL
GAAAGHVAEGEQQSVLGEMKKEKKNKLGRRRREREIRGSFDRSMPLPVL*

>Glymax_Glyma.05G088400.1
MDRLIRLDPSNTVLIRVEPGQKCHGRITLHNVMYTMPVAFRLQPLIKTRYTVKPQSGIISPLATLTIDITYHLPQGSSLPHSFPHSNDSFLLHSVLVPGAAIKEPSSMFDAVPSDLFKKKQV
FIDSAIRVMFVGPHILARLVTQGATDEIREVLEKSDPSWRNVNSTDPQGQTLLHLAISQGRADLVQLLLEFEADVEALNRSGSTPLEAASSCNEALIVELLLAHKANTERSELSMFGPIHH
AARGGHVEVMRLLLLKGAKVDSLAKDGNTALHVAVEEHTKDCVRLLLANGARTDAKNTREGDTPLHVASAIGDESMVKLLLOKGGANKDVRNRQGRTAYDIAVENGHAHLYDALC
LGDKLCVAARKGEVRSIHKLLENGAGINGRDQNGWTSLHRASFKGRIDTVKLLVEKGAEVDAKDEEGYTALHCAAESGHADVTEFLVKRGADVEARTRKGVSALQIAESLHYVGITRV
LVNGGASRENCDVGKVAALGAIAFGTKMEARGVMNKKKRGGGGRARMLNGASFDRSMALAVL*

>Glymax_Glyma.16G038200.1
MDRLIKVDPTNTVTIRMEPGQKCHGQITLRNVMYTMPVAFRLQPLIKTRYTVKPQSGIISPLATVTIEILYNLPQGSTLPHSFPQSEDSFLIHSVVVPGATVKEPSSMFESVPSDWFTTKK
KQVFIDSGIKIFVGSLILAQLVHDGSIDEIRQVLEHSEHTWKKAVDSVDQNGDTLLHVAISKRRPDLVQLLLEFNADVESKNRSGETALESACSSGEELIVELLLAHKANTERTESSSLGAI
HLSAREGHVEVLRLLLMKGARVDSLTKDGYTALHLAVREGLRDCVRLLLANEGRTDIRDSRDGDTCLHVAAGVGDESMVKLLLNKGANKEVRNFKGETAYDVAVEKGKASVFDALRL
GDGLCVAARKGEVRSIKRLIEGGAAVDGRDQHGWTALHRACFKGRVEAVRALLLERGVEVDARDEEGYTALHCAVEAGHGDVAEVLVKRGVDVEARTSKGVSALQIAEALGYGGIA
RVLVGGAAGHVAEGMKKVARRREREIRASFDRSMPLAVL*



>Horvul_HORVU4Hr1G002180.1
MDRLVIPEPTNEVVVRVEPGRAARGELTLRNAMHTMPVAFRLQPAVRGRFAVRPHTGILAPLAAVTVEVLYMASEAPDGPGGGGSRGEDAFLLHSVVAPGASVREPVSALDSVN
PEWFSARKKQVFVDSGIRASFVGAEVAARLVATGAVEALREVLDRSDPAWRAADAADESGSTLLDLAVGLGRADIVQVLLEYGADADKPSRGRTPLEIAAASGECLIAELLLANGAK
HAGSDALHVAAAAGHDDVLKLLLGKPASASPRSSSSSASFSGSFTSLDAAGREGKTPLRLAAEGGRRDAVKALLAAGARADARCGTDGGTALHAAARRGDEAVARLILAHGVAGTA
SVRDAKGKTAYETAAEEGHTGRIMDFLGLGEAILAAARKGEGRAVRRAADGGASVEGRDAHGWTPLMRAAFKGQADAVRDLIERGAEMEACDSEGYTALHCAAEAGRTDVVDV
LLKAGANARAATVKGRTAAASAAVTGKAKVVRLLEKVGGVGRKGTGEKAAPVVVKGGSMDRRRRGRKGSSGAIRFGGGKEGYEAATVTVGWSH*

>Lotjap_Lj0g3v0049599.1
MDRLIKLDPSNTVLIRVEPGQQKCHGTITLRNVMYTMPVAFRLQPLIKTRYTVKPQSGIISPLATLIVEITYHPLPGSNLPHSFPHSDDSFFLHSVLAPGVAIKEPSSMFDSVPNDWFTT
RKKQVFIDSAIKIMFVGSQILSHLVEDGNSMDDIREVLEKSDTSWKSVNSTDQQGRTLLHLAVSKARPDLVQLLLEFEPDVEAGLSRSGGSSSTPLEAASSSGQALIVELLLAHRASTER
SETSTFGPIHHAAREGHVEVLRLLLLKGAKVNALVKDGGNTALHLAVEERRRECVRLLLANGARTDIRNAREGDTALHIASATGDESMVKLLLOKGANKDARNNQGKIAYDVAAEN
GHTKLFDVLRLGDRLCVAARNGEVRSIHKVLETGAAINGRDQNGWTALHRASFKGRVDAVRFLVEKGIDVDAKDEEGYTALHCAAESGHADVTEFLVKKGVDVEARTSKGVSALQI
AESLHYVGITRILVNGGACRESLNOQMTQGASPAKIPFVISGAVIKKKKQMGRIRVLRGSFDRSTALAVL*

>Lotjap_Lj1g3v3975850.1
MDRLISLDPSNLVPIRIEPGEKCHGQITLRNVMYTMPVAFRLQPLIKTRYTVKPHSGIISPLATLTVEITYHLPPGSILPHSFPHSDDSFLLHSVVVPGAATKEPSSMFEAVPNDWFTARK
KQVFIDSGIKVIFLGSPILTHLIEHGSMDEIREVLECSDPSWKSVDSTDPQGNTLLHLAISQKRPDLVQLLLEFKPNIESVNTNCARSGSGDSVSTTTPLELACSLGEALIVELLLANKANTE
RAESSTWGPVHLAAREGNVEVLRLLLLKGADVDSRAKDGNTALHLAVEERRRDCVKLLLANGARTDIRNGRDGDTALHVAAVTGEESVIRTLLOKGANKDVKNGQGKTAYDVAAE
NGQKRVFDALRLGDGLCVAARKGEVGEVVRLLEGGAVVNGRDQNGWTALHRACFKGRVEAVRVLLEKGAEVDAADRDGYTALHCAAEAGYADVAEVLVKKGVDVEARTNKGV
TALQIAETLHYVGITRILLNSGASSDGLDOQMAQSEKMKMVKKKMKKKRVGRRNSEVEHSMALAVL*

>Lotjap_Lj5g3v1681470.1
MDRLVKPEANEVEIMFQKNQKCSTTFKLTNLMHTMTVAVSLTTTNPSIFTINKPLSVIPPLSSASYTLHLTPPGQPPLSDPPDVITVRTSMLPTGKAPTDHLRRLFSRPGPHVFRDAVI
PITLVGPHAVELLISEPLQSRDLFTKAISACSKPHLTNLLKLAVESGEVDTVAALIAAGGDPKGQSLIPLAIRAGKLELVKLLVASGCRINDSVEAGAVLLEAAAVDRIDVLEFLFEIFGEELD
VNSANSKGVTPVHVAAMEGHVRVIELLVSKGGDPEAVDSGGWTPLHFAAWRGHPKAVECLLERADTKRVRDKEGRTPFSVAAECGHAQLLGILRWSDGLYRAARADDVHGLKR
CIAEGAAVGGRDQNGWTPLHWAAFKGRIKSAKVLLEHGAVVDAVDDAGYTPLHCAAEAGHLQVALLLIAHGGSQASLKSFEHVAPLNLNSFQKHVSLDYQCKSIA*

>Lupang_Lup000011.1
MDRLIRLDPSNIVPIRVVPGQKCYGQITLRNVMYTMPVAFRLQPLIKTRYMVKPQSGIISPLATITVEIVYNLPSGSTLPHSFPHSDDTFLLHSVVVPGATIKEPSSMLDAIPSEWFTTKR
KQVFIDSGIKIMFVGSPILSQLIADGSIDGIREVLECSDPSWKAIDSIDQQGYTLLHLAISQRRPDLVQLLLEFKPEIEAPSQTGSTPLEVASSLGEALIVELLLAHKATTERSESSRYGSIHLA
SREGHVDVLRLLLLKGAKVDSLTKDGNTALHIAVQEHRRGCAKLLLANGAKTHIRNTREGDTPLHIAAAIGDEKIVKLLLQKGANKDVRNKLNKTAYDVAEENGHKHIFDALRFGDNL
CVAARKGEVRMIHKLLESGAAINGRDQHGWTALHRASFKGRIDAVRALLEKGVDVDAKDEEGYTALHCAVECGNADVTEVLVKKGVDVGARTNKGVTPLKIAESLHYVGIARILTN
GGASRDNVDQTSETGSTVIPSGSKMESRAVGVRRRR*

>Lupang_Lup024633.1
MDRLVKPDSKEVELLFYKGQKCSSTFKLKNLMHTMSVAVSLTTSNPSIFSLNKPLSIIPPLSSSSYTLQLSRFSDQPPLTSPADVIVVRTTMLPTGKARHDDLRRMFSKPGPHVFRDAVL
PISLVGPHVADFLISHHSNNPIPESCNLYKKVLSGCDKTHLNKLLKLAVELGNVDSVAVLIDAGADANFKDSNGKSLIPFAIRSEKFDVVKLLVASCCRIKNSVDLVLHEAAAINRIDFMK
FLIESFGDNEIDINSVDSNGRNPIHVAAIQGHVEVIEFCVSIGGNPNYMDKKGWTPLHYASSQGHLKTVECLLECSNVKKVRNKDEKTAFLLAKENGHSHLFDLLHWGDELVRGVKL
DDVHRVKRCIEEGASLNRQDQNGWTPLHWAAFKGRIKSLKVLLENGAEVDAIDGDGYTPLHSAAHCGHLQVVLLLIAYGSQVNVKSFEGSLDCVEKHVSLDYNTFYQEKA*

>Lupang_Lup001531.1
MDRLISLDPSNIVPIRIEQGQKCYGRVTLCNVMYTMPVAFRLQPLNKAHYNVKPQSGIISPLATITLEIYYFSSGSILPHSFPHSQDSFLLHSVIVPGALIKGPCSMFDAVPSDWFTTKKK
QVFIDSGIRIIFVGSQILEKLIVHGSVDDIREVLERSDPLWKCVDSKNRNGERLLHLAVSQGRPDLVQLLLEFKPDLEGAKVDSLTKDGNTALHLAVEEHRRDCARILLSNGARIDIRNAG
EGDTPLHIAASTGDDNMVNLLLOKGANKDVRNRQGKTAYDFAAENGHFSLFDALCLGDKLCIAARKGEVRTILKILESGAAINGRDQNGWTALHRASFKGRIDSVRILLEKGIDFDA
KDEEGYTALHCASESGHADVTDLLVKKGADVEARTSKGVTAFQIAESLHYVGITRILVQNG*

>Manesc_Manes.08G154600.1
MDRLISLEPSNLVAIRIEPGQKCYGELTLRNVMYTMPVAFRIQAMNKTRYTIKPQSGIISPLATLTIEITYHLLPGSFLPETFPHCEDAFLLHSVVVPGASIKDPTSNFDAVPPDWFTAKK
KQVFIDSGIKIMFVGSPILAQLVADGAMDEIREVLERSDQAWNPADSMDSHGKTLLHLAIAQGRPDIVQLLLEFQPDVELLSRSGSTPLEAAAGAGEALIVELLLARRASTERSESSTW
GPIHLAAGGGHLEVLRLLLLKGANVDALTKDGNTALHLAVEERRRDCARLLLASGAKADIRDTTDGDTPLHIASKLGDESMVKLLLOQKGANKDIRNKSGKTAYDVAAEYGHSRLFDSL
KLGDSLCIAARKGEVRTILKLLENGAAINGRDQHGWTALHRAAFKGKIEAVRALLDKGIDIDAKDEAGYTPLHCAVESGHADVIELLVKKGADVEARTNKSVTALQIAESLHYVGITRV
LIHSGAAKEGAALVHFPFGKGMSGTEVEKAIKKRPPRARALKGSFDRSMPLAVL*

>Manesc_Manes.05G070400.1
MDRLVKPDVKEVEIAFKRGQKGTTTFRLSNLMHTMSVAVSLTTTNTSVFSFAQALSIIPPLSSSSYTLVLSQSPDQPTVCTPPDVITVKSAMLPTGKARVDDLRRLFSRPGPHIFRDATI
PISLVGPHVAEYLISNHAQIRDASSHFNRAISGCSASQLTTLLESAVISGSANLVAKLIDAGGDVNCKDSEGRSMITQAVKAGNTDVVKVLIASGCLIDELIDKVLHEAAAINRVDLMEV
LSHNFKFIDANSIDLHGRTPIHVAASCGHVEVIRFCASIGGKSDVVDCNGCTPLHLAAEKGHLEAAECLLDCSSYIKYAVNKEGKTAFGVAVENGNSHLYGLLQLGDMLHRAARLGDV
NGIRSCIAEGANVNERDENGWTPLHRAAFKGRIESVKVLLNHGGRVDAVDDAGYSPLHCAVEAGHVDVAMLLVSHGAKPIVKSLKGASNLKKELFKNKLSDEFSSCVL*

>Medtru_MtrunA17_Chr1g0196261
MDRLVKTEFNEVNLNFQKNQKCSSSFKLTNLMHTMSVAVSLTTTNPTTFSINKPLSVIPPLSSSTYTLHLTNLNQPPLSEPADVITVRTSMLPTGKATTDDLRRLFNKPGPHVFRDAVI
TVILVGPTVAEYVISNYETRNLFTKAISVCTKSNLTNLMKPAVESGKVEYVTDLITAGGDVNFRDSNGKSLIPFAIRTGKLAVLKLLVANGCRINDSVDFVLHEAAIIDRVDVVKFLFESFC
DELDVNSVNREMMTPIHVSASEGHVSLIEFFVSIGGNANAVDSRRWTPLHHAASRNHLKAVEFLLENSDVKYARELNGKTAFEIASESGHTRLFGVLRWGDALLQAARVDDVHALK
KCLGEGAEVNRKDQNGWTPLHWASFKGRIKSVKVLLEHGAEVDSVDDAGYTPLHCAAEAGHLQVALVLIAHGGCQTNLKSFQHVSPIATFQKHVSLHYSTKKSETFA*

>Medtru_MtrunAl17_Chr6g0461061
MDRLIKLDPSNIVLIRVEEGQKCLGKITLNNVMYTMPVAFRIQPLIKTRYTIKPQSGIISPLASLVIEITYHPPQQQGSNNLPHSFPFSDDSFLLHSVLAPGAAIKEPSSMFDSVPSDWFTT
KKKQVFIDSAIKVMFVGSQILTQLVEDGNSMDDIREVLEKSDPLWESVNSKDSQGQTLLHLAISKTRPDLVQLILEFKPDIEAINSVGSTPLEAASSSGESLIVELLLAHKANTEGSESSVF
RPIHHASREGHMEILRLLLLKGARVDSLTKDGNTSLHLAVEEKRRDCARLLLANGARTDVRNMREGDTPLHIAAANGDENMVKLLLHKGATKYVRNKLGKTAFDVAAENGHSRLFD
ALRLGDNLCAAARKGEVRTIQKVLESGGVINGRDOQNGWTSLHRAAFKGRMDAVRFLVEKGIDLDAKDEDGYTALHCAAESGHADVTEFLVKKGADVEARTNKGVSALQIVESLNY
VGITRILVNGGASREGLGEKPPSAPSKIPFGRKVESGSVMTMKKKMSSRTRALRGSFDHSMPLAVL*



>Musacu_GSMUA_Achr8P20280_001
MDRLINLEPSSQVVIRIEPTQKCCGELTLRNVMYTMPVAFRLDPVNRLRYAIRPRSGIIAPLATLLVEFTYVLPLDSPLPDSLPRCDDRFLLHSVVVPSASLKVPASISDSIPGEW FTNKKKQV
FIDSGIRIFFVGSAVLTRLVEDGLMDSVREVLERSEPEWRAVDSVDSEGRTLLHLAIAQCRPELVQLLLEFEPDVEAADRNGRTPLEAAAAAGEALIAEILIARRASVERSRGSDLGPLHLAA
AAGHAEVVRLLLLNGVAVDAPAADGRTALRLAAEGRRHDCAKLLLKAGARVDARGGADGGMPLHAAAAGGDEAIVKLLLTRGHVRMLDALRLGDALATAARKGEVQAAARLVDRG
AAVNGRDQHGWTALMRAAFKGRVEAIRVLTDTGAEVEARDEDGYTALHCAAEAGYAEAVEALLRRGADIGARTAKGATAAEIAASHGYDGIVRILARGSTALLVEKRRGGDVGAKKGK
EREGRRKKSDIGGSDGGRVAVRNGGRFHRARAAVEVAWSH*

>Nissch_Nissc3099501973
MDRLIRVEPSNTVPISVEPGHRCRGHVTLRNVMHTMPVAFRLQPLIKTRYTVKPQSGIISPLSTITVELSYHLPQGSTLPHSFPHSGDTFLLHSVVVPGAATKQPSSVPGDWFETKKKQVFV
DTGIKTVFVGSTILAQLISDGSMDDTREVLERSEAKAVNSLDPQGQTLLHLAVSRSRPDIVOQMLLEFGPDVEARNGCWWTPLQAACFSGEPLIAELLLAHKASTERSEPSAWAPIHLAAK
QGHVEVLKLLLLKGAQVNSLANDGSTALHLAVEENRRDCARVLLANGAGTDIRNARDGDTALHVAAVAGDESVVELLLONGANKDVRNGSGKTAYDVAAENGHVAIYDALRFGEGLC
VAARRGEVRVIQRLIERGAVVSGRDOQNGWTALHRACFKGRIDAVRALLERGIDLDAKDEDGYTALHCAVESGHADVAEVLVKKGAYVDARTNKGVTALQVAEAMRYVGITRILVYGGA
SREASATVDDEQDGRASSTALPGL*

>Nissch_Nissc8077511319
MDRLVKPDTNEVELVFHKSQKCSSTFKLTNLMHTMTVAVSLTTTNPSLFSISKPFSIIPPLSSSNYTLHLNHPSDQPPFTDPPDAVTVRTAMLPTGKAHHDDLRRLFSKPGPHVFRDAILTIS
FVGPTVAEFLIAHHHTQIPERFNQFAKSLTQCSKPQLTKLLKPVIEHGNAETLSVLIDAGANPNFRDSTGKSLIPYAIRSGNLEAVKLLVASGCRTENSADLVLHEAAAMNRIDIMEFLRDSF
RGVLDANSVNPDGETPIHAAAIRGHAEAIEFCVSIGGNPNAVDCKGSTALHFAASKGHLKAVECLLECSNVKHARNRVGETAFSLAEENKHFHLLDPLRFGDSLLRAARVDDVHALKKLL
GEGAWVNRRDQNGWTPLHWAAFKGRIKSVKVLLDHSAWVDAVDDAGYTPLHCAAEAGHLQVAILLIGCGSQVSLKGFHGVDCVAPQAEKLLHGGQRLTLCNDKMVF*

>Nissch_Nissc252505S01565
MDRLIRLDPSNIVSIRVEPGQRCQGMITLRNVMYTMPVAFRLQPLIRTRYTVKPQSGIISPLATVTVEIIYHLPPGANLPHSFPHADDSFLLHSVVVPGAAIKEPCSMFDAVPSDWFTTRKK
QVFIDSGIKIMFVGSQILAQLVTDGSMDEIREVLERSDPPWKAVDSRDAQGQTLLHLAISQRRADLVQLLLEFEPDIEAPSRSGSTPLEAASSSAEALIVELLLANRANPARSEPSMFGPIHY
AARGGHVEVLRLLLLKGAKMEAPTRDGNTALHLAVEERRRDCARLLLANGARADVRNAREGDTPLHVAAAAGDESMVKLLLOKGANKDVRNGQGKTPYDAAAENGHARLFDALRLG
DHLCGAARKGEVRTIQKLLESGASVNGRDQNGWTALHRASFKGRMDAVRVLVERGIDADAKDEDGYTALHCAAESGHADVTEFLVKKGADVEARTRKGVTALQIAESLHYVGITRILVS
GGASRDNVAQIPAPAAMEEKDVTMRKKKKTARVRVVRSSFDRSTALAVL*

>Orysat_LOC_0s03g45290.1
MDRLVIPEPTNEVVVRVEPGRPARGELTLRNAMHTMPVAFRLQPAVRSRFAVRPHTGILAPLAAVTVEVVYLASAAPEGPGGGGGAGRGEDAFLLHSVVAPGAAVREPVTALDSVNPE
WFSARRKQVFVDSGIRACFVGAAVAARLVEAGAVEALREVLDRSEPEWRAADAVDESGRTLLDLAVGLGRADIVQVLLEYGADADKPSRGRTPLETAAASGECLIAELLLANGATPAGS
DALHVAAAAGHNDVLKLLLGKPASASPSSASSASFSCSFTSIDAAGRDGKTPLRLAAEAGRRDAVKALLAAGARADARCGADGGTALHAAARRGDEVIARLILANGAAGTAAVRDAAGK
TAFEIAAEECHGGRIMDFLGLGEAILAAARKGEARAVRRAADGGASVEGRDAHGWTPLMRAAFKGRADTVRDLVDRGADMDATDAEGYTALHCAAEAGRADVVDLLLKSGANAKTT
TVKGRSAAEVAAAAGKSKVVRLLEKAGGVGRKEVAEKTSPAAVVGKAGSLDRRRRGRKGSSGAIRFGGGKDGFETAAVAVGWSH*

>Parand_Icl_JXTB01000081.1_PON66259.1_11126
MDRLVKPDVKEVELSFKSGQKCSGVFRLTNLMHTMSVAVSLTTTNPTLFSFSQPFSVIPPLSSLSYTLFSQPLDQPPLCSTHHHDVITVRSAMLPTGKAHPDDFRRLFSFPGCHVFMDAAI
TISFVGPRVVEFLIAHYAKMGPKLSSSLGKAISGCSESQLTKSLKLAIESENPDLVSALIDAGAEVNSKDSDGGSLLGSAVKAGSVDMVRVLIASGCRADNSADRVLHDAAAMNRVDLIEILC
KSSGNLELNSADSDGRTPVHIAAARGHVEALRFLLSAGGSGEIRDSKGWTPLHHSSAAGHYDVVECLLERSNAKYVVDRDGKTAFALAAENGHTELLAPLRLNDALHRAARLGDVNRVK
SCLAEGATVNGRDQNGWTPLHRAAFKGGIECARVLLNHGAQVDAVDEAGYTPLHCAVEAGHAPVAMLLIAHGARPGTKNASVKGGGLPRNLDRFKNHPALVVKPFCHEKERV*

>Parand_Icl_JXTB01000643.1_PON34778.1_34171
MNRLISLEPSNLVAIRVERGQKCCGEITLRNVMYTMPVAFRLQPLIKARYSVKPQSGFIAPLEKLTVEIVYHLPPGSNLPDLFPYSQDSFLLHSVVVPGAAIKDYSSTYDAVPSDWFTTKKKQ
VFTDSGIKIMFVGSPVLARLVADGSMEDVREVLEKSDPSWRAADSVDVEGQSLLHLAISQGRPDLVQLILEFEPDVEAPSRFGYSPIEAASEAGEALIVELLLSRKASTARLENSTWGPIHLA
ARGGHMEVLRLLILKGANVDALTKDGNTALHLSVEEKRRDCARLLLASGAKPDIRDAFEGDTPLHIAAALGDEQMVKILLQKGANKDVRNRAGRTAYDVAAENGHARLFDALRLGDSLC
TAARKGEVRTILRLLEHGAAINGRDQHGWTALHRACFKGQVEVVRALLEKGVDVDAKDEDGYTALHCAAESGHADVIELVVKKGGADVEARTNKGVTALQIAESLNYSGITRLLIHGGA
SRENNNESNYNISQINSGSAGQKMDAVMEGEKGGGLKKKKRIRGRALRGSFDRSMPLAVV*

>Petaxi_Peaxil625cf00006g00365.1
MDRLVKPDMEELKLCFIRGQKSSATFKLTNLMHTMSVAISLSTTRPAVFSFSHPFSIIPPLFTASFTLFLTHPCDQPPLFTPLDTVMVKSSMLPTGKASQDDLRRLFSRTGPHIFKDAKIPISLV
GPHVVEYFLDSPSSVSSKNLDVSLLFPKALSLCGGCELDSLLTFAAKNGNFHCISVMIDAGADVNRRDSHGQSAMSLAVKSGNLDCVKVLIESGHTVDNSVDRFLHDAAAMDRVDLMEI
TCLGYPDIDLNSIDSQGRTALHIAAIHRLIDVLQFLVSVGSNPDMLDSENWTPLHFAARRGHVEAVDFLLNNSSFAKYAVTKQGKTAYELATDKGHYKLYDLLQLGDTLHKAARIGDVADI
KRCIAEGANVNGKDQNGWTPLHRAAFKGRIEGIKVLVKHGAKLDVINDCGYTPLHLAVEAGQKDVAMYLIAQGAKDNLKSFKAKGLVPCDLGRFKNRPSRLNTAILYHVKHEIA*

>Petaxi_Peaxil625cf00006g00369.1
MSVAICLSTTRPAVFSFSHPFSIIPPLSTTSFTLFLTHPRDQPPLSTPLDTVMVKSSMLPTGKASQEDLRRLFSRTGPHIFKDAKILISLVGAHVVEFLLESPSSDLSKTLDVSLLLPKALSLCGSC
QLDSLLRCAAKNGNTNCISALIEAGADVNKRDSDWNSVMSLAVKSGNLDSVQVLIESGYIIDNSVDRFLHDAAAMDRVDLMEIFCLGYADIDLNSIDSQGRTAIHVAATHGHVEVLQFLV
SVGSDPDIADSENWTPLHFAAHQGHVEAVNFLLNHSNFAKYALTRQGKTACELAIDKDHSTLYDLLRLGDTLHRAARKGDVANIKKCIGEGANVNGKDONGWTPLHRAAFKGRLEGVK
VLVKHGAKLDLVDDGGHTPLHLAIEAGQKDVAMYLIAQGATANLKSFQSKGLVPCDLENFKNHPSHIHTYNFVS*

>Petaxi_Peaxi1625cf00304g00013.1 outgroup
MEKLVEVSEPEIQIDFALGCKCRATVNLKSLIATYPIAFKVQTSSPHKFLVNPPSGLISPLSSTSFQVVLKPQSQIPSSFPRSPFDRFLIRTIKAPQLETFSSPDSTHSELINSLFDTSGTSLTYDIKL
KVVFVGPFLLRHALSNGDCDTVRSIIKRQKSIVSEFSAREVETLFRVAKQLPNSNEMVSLLDEFGLKLLDSRIDQSNDVKWVSKGWTALHIAVANDRREEVERLVRVNNRGTWLDGRDKE
GRTPIHLAASKGLLECAKMLINTGAQVDARSKDGRTALFRAAANGDCOQMVKMLVEMGADPTVAELHLGRSALDIAQAKGHGATANFSDQYGLTALHMAAIKGNKDAVMILAEFGAD
LECQDLEGHTPLHMAVESGCAQTVEVLLNRGANVNVKNKKGDSPLSISRYLDYEEITQLLVDEGAGSAVLSLIPSNLANIDIQL*

>Petaxi_Peaxil625cf00575g00001.1
MDRLLSLEPSNVVTIRLEPGQKCSGVLTLRNVMYTMPVAFRLQPLNKIRYSIRPQSGIISPLTTITLEIIYHLPPNTTLPDSFPHCDDSFLLHSVVAPGATAKDTSSTLDMVPSDWFTTKRKQV
FIDSAIKIMFVGSPVLCYLVRKGYMDEIREVLEKSDTTWKSVDSVNFEGQTLLHLAISQGRPDLVQLLLEFGPNIEAHSRSCSSPLEAASATGEALIVELLLAKKASTERTEFSASGPIHLAAGN
GHLEVLKLLLLKGANVNSLTKDGSTALHLAVEERRRDCARLLLANGARADICSTGNGDTPLHIAAGLGDEHMVRVLLQKGAEKYIRNKYGKTAYDVAAEHGHNKLFDALRLARKGEVRTV
QRLLENGASINGRDQHGWTALHRACFKGRIEVVKALIDNGIDVNARDEDGYTALHCAVESGHVDVAELLVKKGADIELRTSKGITALQIAQSLHYSGLTRVLMQGGATKEVGTMETNIV
KSSGKIAVRDLDIGTIKKRSVNKSRTRRSSFDRNVPLAVL*



>Phavul_Phvul.004G051200.1
MDRLIRLEPSNTVIIRVEPGQKWQGKITLHNVMHTMPVAFWLQPLIKSRYLVKPHSGIISPLATLTLEITYHITSTITLPHSFPHSNDSFLLHSVLVPGAAIREPSSMFDAVPSDWFKKKQVFI
DSGIKVMFLGSHILAQLVSLGENNEVREALERSDPSWRIVNSTDPRGNTLLHLAIAQGRPDLVQLLLEFEADTEATNRSGLTPLEAAASCNETLIVELLLARRANTERAEWAVFGPIHHAAR
GGHVEVLRLLLLKGGKVDSLTKDGNTALHVAVEERRRDCVRLLLANGARTDLKNTTEGDTPLHMAAAAGDESMVKLLLOQKGRANKDIRNAQGKTAYDVAVENGHERLFDALSLGDKLC
AAAKKGEVRTIQKLLEKGADLNGRDQHGWTALHRASFKGRMDVVKVLVERGVEVDAKDEEGYTALHCAAEAGHVDVTEFLVKKGADVEARTSKGVNALQITESLKYVGITRVLVNGG
ASRENSDKVAAFGAVAFGSKVTEVKKRRSGERRNNRLLNNGAGFGRSVALAVL*

>Phavul_Phvul.007G167500.1
MDRLVKAEAKEVEVMFLKGQKCSSSFKLTNLMHTMSVAVSLTTTNPSLFSINKPFSTIPPLSSASYTLHVSHTSDQPPLSDPPDAIAVRATMLPTGKATVDHLRRLFSKPGPHVFRDAVLTI
SLVGPHIAESLISQKPQSHNLFTKAISGCTRSQLTRLLKPAVENGSADAVACLLEAGADATATAESLMPPAIRAGSLDVVKLLEASGCEIVESVLHEAAATDRIDVMEFLLERCDEGLEVDSV
DSEGRTPIHVAAMEGHVRVIEFCVSMGGNPNCADSKGWTPLHYAAWKGRVKAVECLLECSNVKCVKDREGRTAFCVAAESEESDERRRLVDLLGLGDALMRAARVDDVQGIKRCLGE
GASVNGRDQNGWSPLHWAAFKGGIKSVKVLLEHGAEVDTVDDAGYTPLHCAAEAGHLQLALFFIAHGASQSHLKSFPYLNLLDSFQNQVFLPSKSKTLM *

>Phavul_Phvul.001G113900.1
MDRLIKVDPTNTVPIRIEAGQKCHGKITLRNVMYTMPVAFRLQPLIKTRYTVKPQSGIHSPLATVTIEILYHLPQASTLPHSFPHSEDSFLLHSVVVPGATIKEPSSMFESVPSDW FTAKKKQV
FIDSGIKIIFVGSLILAHLVHDGSIDEIREALEHSEASWKSVDSVDSNGDTLLHVAISKSRPDLVQLLLEFNADIEAKDRSGMTPLEKACSLGEELIVELLLAHKATTERTETSSSLGAIHLSAREG
HVEVLRLLLLKGANVDSLTKDGETALHLAVKHGEREFVRMLLANDARTDVRDSREGDTCLHVAAGVGDEEMVKLLLKKGANKEVRNFAGRTAYDVAAENGHAGVFDALGLGDGLCAA
ARRGEVRSIQRLIEGGAVVNGRDQHGWTALHRACFKGRVEAVRVLLERGSEVDARDEEGYSALHCAVESGHADVAEVLVKKGADVEARTNKGVTAVQMAEALGYVGITRVLESMGH
VAEGEQHGKVKRKKKKMGKAREREIRGSFDRSMPLAVL*

>Poptri_Potri.010G185200.1 outgroup
MERLVELSDTEVRIDFLLYSKCRATVRLRSLCATAPVAFKIQTSSPHKFLVNPPTGLISPLSFATFQIVLRPQNQLPPTFPRSPSDRFLIKTAPFASNSPCSTHPDSLASWFSSLPLDSTQDFKLK
VAFVGPFLLRHAVSCGDADSVKNILKRQKTILSELTQRDAESLLRVATELDNSEVVVNLLLEGGLKIDACVTAGGVGSYQVDPRWESKGWSDLHVAAALDRADDVLDLLKGSGPLDLRDK
EGRTPLHLASSRGNIKCAKLLVESDADKDAKSKDGRTALYRAAANGDRRMVEMLIDVGADPTIPDDRGRSAMDAARDKGHEEVVEVLQCGELALMAARRGELESLESLLRRGASLKYR
DQYGFTALHAAAVKGHTDIVSMLVEFGVDLECQDNEGHSPLHLAVEGGHIETVEVLINRGANVNARSNRGATPLYMAKAIGYDDISQFLVDRGASSSPPLSLPSSSFLTLQPINQS*

>Poptri_Potri.013G062000.1
MDRLIGLEPSNLVSIRIEPGQKCYGELTLRNVMYTMPVAFRIQALNKTRYTIKPQSGIISPLATLTIEITYHLSPGSLLPETFPHCEDSFLLHSVVVPGAAIKDATSSMDAVPIDWFTTRKKQVF
IDSGIKVMFVGSPILAQLVMDGLMDEIREVLEHSDPAWNPADAVDFHGKTLLHLAISQSRADIVQLLLEFEPDVEFQSRSGYSPLEAAARSGEALIVELLLARRASTERSQSSTWGPIHLAA
GGGHLEVLRLLLLKGANVNALTKDGNTALHLAVEERRRDCARLLLASGAKADIRNNGDGDTPLHIAAGLGDENMVKLLLHKGANKDIRNKNGKIAYDIAAEHGHARLFDALKLGDSLCIA
ARKGEVRTINRLIENGAAINGRDQHGWTALHRAAFKGKTDAVRVLIEKGIDVDAKDEDGYTALHCAVESGHADVIELLVKKGADVEARTNKGVTALQIAESLHYVGITRVLIHGGAAKDG
VTQLVVPALHSPFRNGMAGKEVETKPMKKRPLRARTLRGSFDRAMPLAVV*

>Poptri_Potri.002G213200.1

MDRLVKADVKEVEIAYKGSQNCSTTFRLTNLMHTMSVAISLSTTNPSAFSFAQPFSIIPPLSSSSYTIVLSQLSEQPPLSTPPDAISVKSSMLPTGKAHQDELRRLFSKPGPHIFRDATIPVYLV
GPQVAEYIISNHTQITDVSGYFNRAICRCTGSQITGLLKSAVPSGNLNLVTSLIDRGGNVNCKDSEGRSLISLAVQAGQIDVVKVLTASGCVIDGSIDKVLHYAAAINRVDLMDVLCDSFENI
EVNSADLRGRTPIHVAASRGHVEVIRFCVSAGGKTGVLDHDASSPLHLAAQKGHLETTEYLLDCSDYSVKHAVNKEGKTAFSIAVDNGHSHLYDLLHMGDVLQRAARVDDVNGIKSCLA
EGAEVNRSDONGWTPLHRAAFKGRIESVKVLLNHGAQVNAVDNAGYTPLHCAVEAGHMQVALLLVAHGASAKVKSLKGIVPLNMDCFKNHPSLVKPLCQEEKKSETEVSVSDHETN*

>Pruper_Prupe.8G249900.1
MDRLVKPDVKEVELNFKRDQKCTTTFRLSNLMHTMSVAVSLTTTNPSLFSFSQPFSIIPPLSSASYSLFLSQPSDQPPLPLSTPHDVINVKTSMLPTGKAHQDDLRRLFARPGPHVFKDATIP
IAFVGPHVVEFLISQQTRISEFDSFFNKAISGCSVSDLTALLKPAIASRNANLVSDLIDAGAVVNQRNSDSGSLLSLGVGAGNVEIVKVLIASGCGIGNNSADMVLHEAAAINRVDLIEILCKSF
AGIDLNWVDPEGRTPIHVAAAHGHVETLKFCISVGGNAEVSDCEGWSPLHCAAEKGHLEAAKCLLDCSNVKYAVTRDGRTAFDIAAANGHSGLLGVLRYDDVLHRAARLDDAHGLKSC
LAEGADVNGRDQNGWTPLHRAAFKGRIECVKVLLNHGAQVDVVDDAGYTPLHCAVEAGHVQVALLLVAHGARANVKSLEGVMPINLDRFKNHPALVQPLCHGKERA*

>Pruper_Prupe.7G009400.1
MDRLISLEPSNFVAIRIEPGQKCYGQLTLRNVMYTMPVAFRLQALIKNRYTVKPQSGIISPLEKLTIEIVYHLPPGSSLPDSFPYCHDSFLLHSVVVPGAAIKDSSSTFDAVPNDWFTTKKKQV
FIDSGVKIMFVGSPILAQLVADGLMDDIREVLEKSDPSWKAADSVDSEGQSLLHLAISQGRPDLVQLLLEFEPDVEAQSRSGSSPLEAAASCGEALIVELLLARRASTERSESSTWGPVHLA
AAGGHVEVLRLLIIKRANVDAVTKDGSTALHLAVEKRKRDCARLLMASGAKAEVRDSRDGDTPLHIAAGLGDEYMVKLLLOKGANKDIRNFAGRTAYDVASENGHTRLFDLLRLGDSLCI
AARKGEVRTIVRLLETGAAINGRDQHGWTALHRACFKGKIDAVRTLLEKGVDVDAKDEDGYTALHCAAESGHADVIELLVKKGADAEARTNKGVTALQIAESLHYVGITRILVHGGATKD
NNMAHLLSQASVAFGKKSMGLEEDLKGGMKKKSSRARALRGSFDRSMPLAVL*

>Pyrcom_PCP008499.1
MDRLISLEPSNFVAIRIEPGQKCYGQLTLRNVMYTMPVAFRLQPLIKNRYTVKPQSGIISPLEKLTVEIVYHLPPGSSLPDSFPYCNDSFLLHSVVVPGAAIKDSSSTFDAVPNNWFTTKKKQ
VFIDSGVKIMFVGSPILAQLVSDGLMDDIREVLEKSETSWRAADFVDSEGQSLLHLAVAQGRPDLVQLLLEFEPDVEAQSRSGSTPLEAAASKGEALIVELLLARRASTERSESSTWGPIHLA
AGGGHVEVLRLLIIKGANVDALTKDGSTALHLAVEERRRDCARLLLASGAKAEVRDCRDGDTPLHIAASMGDEYMVKLLLQKGANKDIRNFAGLTAFDVASENGHTRLFDALRLGDSLCI
AARKGEVRTIVRLLETGATINGRDQHGWTALHRACFKGNIEVVRTLLEKGVDVDAKDEDGYTALHCAVESGHADVIEMLVKKGADAEARTNKGVTAMKIAESLHYAGITRILIYGGATKD
NSNMARISTQASIAFGKKSKGLEEEIIKGGMKKKKSSRARALRGSFDHSIPLAVL*

>Pyrcom_PCP011426.1
MDRLISLEPSNFVAIRIEPGQKCYGQLTLRNVMYTMPVAFRLEALIKNRYTVRPQSGIISPLEKLTVEIVYHLPPGSSLPDSFPYCHDSFLLHSVVVPGAAIKVSSSTFDAVPNDW FTTKKKQV
FIDSGVKIMFVGSPILAQLVSDGLMDDIREVLEKSEPSWRAADSVDSEGQSLIHLAVAQGRPDLVQLLLEFEPDVEAQSRSGSTPLEVAASRGEALIVELLLARRASTERSESSTWGPIHLAA
GGGHVEVLRLLIIKGANVDALTKDGSTALHLAVEERRRDRARLLLASGAKAEVRDCRDGDTPLHTAASLGDEYMVKLLLOKGANKDVKNFAGLTAYDVAAENGHTRLFDALRLGDSLCIA
ARKGDVRTVVKLLETGAAINGRDLHGWTALHRACFKGKIEVIRTLLEKGVDMDAKDEDGYTALHCAAESGHANVIEMLIKKGADAEAQTNKGVTAVQIAESLHYVGITRILIHRGATKDN
SNMAHILTQASVSFGKKSMGLEEEIIKGGMKKKKSSRARTLHGSFNRSMPLAVV*

>Pyrcom_PCP024281.1
MDRLVKPDVKEVELNFKRDQKCSTTFRLSNLMHTMSVAVSLTTTNPSLFSFTQPLSIIPPLSSSSYTLLLSQPSDEPPLSLTTNPHDVINVQASMLPTGKADQEHLRRLFRRPGPHVFRDATI
PISFVGPHVVEFLISQLTRISEFDSFFNKAISGCSGAELTALLGPAIASGNANLVSDLIDAGAVVNQRDSDSGSLLSLGVRSGNIDIVKVLIASGCEIGNSADEVLHDAAAMNRVDLFEILYKTL
DGIDVNLVDKEGRTPIHIAAAHGHVEMLKFCISVGGNAEVTDSRGRSPLHWAAEKGHLGAAKCLLNCSNVKYAVTKDGRTAFDLAAANGHTSLLGFLRYDDVLNRAASLDDAHGIKSCL
AKGAEVNGRDONGWTPLHRAAFKGRIECVKVLLNHGALVDAVDDAGYTPLHCAAEAGHVQVALLLVAHGACANVKSLEGIVPTNLDRFDFKNHPALFQPLCHE*



>Querob_Qrob_P0120360.2
MPIAFRLQPLIKTRYTVRPQSGIISPLARLTIEIVYHRRVPGATIKKPSSMFDAVPNDWFTTKKKQVFVDSGIKITFVGSPVLAQLVEDGYMDEIREVLOQKSDPEWKAVDSIDAHGRTLLHLA
ISQGRPELVQLLLEFESDVEGQSRSGSSPLEAAAASGVALIVELLLAYRASTEWSESSTWGPIHLAARGGHMEDGNTALHLALEERRRDCARLLLANGATADVRNSGDGDTPLHIAASLG
DEHMVRLLLLKGANKDIRNRVGKSAYNVAAEFGHNRLFDALKLGDSLCVAARKGEVRTIQRLLONGAAINGRDQHGWTALHRASFKGKLDAVRALVEKGIDIDAKDEDGYTALHCAAE
SGQAEVTELLVKKGADVEARTNKGVTPLQIAESLHYVGITRITR*

>Querob_Qrob_P0291090.2
MDRLVKPDLKEINLAFKKGQKCTTTFRLTNLMHAMAVAVSLTTTSPSVYSFNQAFSVIPPLSSSTYTLLISQPSDKPPLSSPPDIITVRSSMLPIGKADQDYLRRLFSKPGPHVFRDATIPINLY
GHQVVDFLISHHTQIPEIEFFLKKGISGCTGNQLTSLLKPAILYSNANFVTEILDAGADVNCKNSDKRSMITLAIRAGDLGILKVLIAAGCKIDNSVDRILHEAAAVDRVDLMEFWRKRFGDID
VNSVDLDGRTPIHVAAVRGFVEVIRFCVSVGGKVDVLDCNGWSPLHYAAAEGHLQVVKYLLECSNVKYVLNNEGKTAFALAVDNGHLHLLDLLHLGNVLHRAARVDDIHGMKTCLAEG
ADVNGRDQNGWTPLHRAAFKGRVESVKLLLNNGAQVDVVDDAGYTPLHCAVEMGHVQVALALIAHGAKANVKSLKGVVPLNFGRFKNHPSVDHPVS*

>Querob_Qrob_P0436210.2 outgroup
MERLVEVLEQEVRIDFALNCKCRANVRLRSLCATTPIAFKVQTSSPNKFLVNPPSGLVPPLSYATFQIILKPQTQFPPTFPRSPSDRFLVKASEFTTNPSESTHPDSINSWFSSRPHGSTQDLK
LKVAFVGPVLLRHAVGRGDVEAVRNLIKRQKFILTELSPREAESLLRVATQLVSPDEMVNLLVEAGLKIESRVRLDNNASHVMESRWASKGLDELHVAVAFDQTDEMLSLIKLKEYRSLDC
RDKEGRTPLDLAASKGNIGCAKLLLESGVDTNTKCKDGRTALHRAAANGNRRMVEMLMDFGADPTITNDRGQSAVDVARDKEHKEVVEILERGEQVLMAARRGELERLESLLOQKGAS
MNYCDQYGLTALHAAAIKGHRDAVLMLVKFGIDLECKDNEGHVPLHLAVEGGNLETVEVLVDKGADVNARTIKGVSPLYLARAMCYDDISEFLISRGASSCITAFSSS*

>Setita_Seita.9G151600.1
MDRLVIPEPSNEVMVRVEPGRQARGELTLRNAMHTMPVAFRLQPAVRGRFAVRPHTGILAPLAAVTVEVMYLGSAAPEGHSSGSGGGSRGEDAFLLHSVVAPGAAVKEPVTALDSVN
PEWFSARRKQVFVDSGIRASFVGASVAARLVAAGAVEALREVLDRSEPEWHPADAADDSGRTLLDLAVGLGRADIVQVLLEYGADADKPSRGRTPLETAAASGECLIAELLIANGATPTG
SDALHAAAAAGHNDVLRLLLAKSASASPASSSSASFSCSFTSIDAAGRDGKTPLRLAAEAGRRDAVKALLAAGARADARCGADGATALHAAARRGDEAVARLLLSHGAAGTAAVRDVA
GKTAFEIAAEEGHGGRIMDFLGLGEAILAAARKGEVRSVRRAADGGASVEGRDAHGWTPLMRAAFKGRADTVRDLIDRGADVDAADAEGYTALHCAAEAGRADVVDILLKNGANAK
ATTVKGRTAAEVAAAAGKSKVLRLLEKAGGMGRKDVSEKAVAKGGSMDRRRRGRKGSIGGAIRFGGGKEGFEAAAVSVGWSH*

>Sollyc_Solyc09g074280.1.1
MDRLVKPDLDELKLCFIKGQKCYATFKLTNLMHTMSVAVALSTTNPSLFSFSYPFTIIPPLSTASFTLFLTNSCDQPPVYTPLDIVIVKSSMLPTGKASEDDLRRLFSRSGRHIFKDAKIPISLVG
PQVVEFLLSSKNLLDVSLLLPMALSSCHNCQLDSLLKSAAKNGNSHCISALIEAGADVNRRDSDGESVMSLAVKYGDVDSVHVLIESGFTIDNSVDRFLHYAAATDCVDLMEILCLGYADID
LNSIDSQGRTPLHIAAIHGHVEVIQFLVSVGSDTDRLDAQGWTPLHFAATQGYVEAVGVLLNHSNFAKYVVTKQGKTAYELAIDKGHSKLYDVLQLGDTLHKAARKGDVADIKKCITEGA
NVNGKDQNGWTPLHRAAFKGRVEVAKVLVNNGAKLDLVDYVGYTPLHLAIEAGQEDVAIYLIAQGAKANLKSFKAKEVVSCDFRHLHTYNFV*

>Sollyc_Solyc09g074290.1.1
MDRLVKPDLDELKLCFIKGQKCCAAFKLTNLMHTMSVAVALSTTNPSLFSFSHPFTIIPPLSTASFTLFLTNSCDQPPVYTPLDIVIVKSSMLPTGKASEDDLRRLFSRNGRHIFKDAKIPISLV
GPQVVEFLLSSKNLLDVSLLLPKALSLCDGCQLDSLLKSAAKNGNSRCISALIEAGADVNIRDSGGDSVMSLAVKYGNLDSVQLLIESGYTIDNSIDRFLHYAAATDRVDLIEILCLGYADIDLN
SMDSQGRTPLHIAAYHRHVEVIQFLVSVGSDPDLLDSQGWTPLHFAAQQGHVEAVGFLLNHSTFAKYAVTKQGKTSYEVATDEGHSKLYDVLQLGDTLHRAARKGDVANIKKCIAEGA
NVNGKDQNGWTPLHRAAFKGRIEGVKVLVNNGAKLDVVDDCGHTPLHLAIEAGLKDVAMYLITQGAKAILKSFKTIGQNPCDFENFKNHPSHLPTANLYHVKHETA*

>Sollyc_Solyc03g095860.2.1 outgroup
MEKLVEVSEPEIGIDFALGCKCRATVNLRSLSAAYPIAFKVQTSSPHKFLVNPPSGLISPLSSTSFQVILKPQPQIPPTFPRSPSDRFLVRTAIASELELKLNSSSESTRSEIVNSWFKSIGHRSTH
DIKLKVVFVGPFLLRHAVSNGDCDSVRNIIKRHRSIFTEFSTREAESLFRVAKQLPNNNKDMVNILIEGGLKVDACTEPNDVKWVSKGWTALHIAVANDRREEIERLLRVNGGCRWLDSR
DKEGRTPLHLAASKGLLGSGKALIGAGAQVDARSKDGRTALFRAAANGDCEMAKMLVEMGADPTLTELHLRRSALDIARAKGHGVVVKILERGEAVLHAARHGDVQLLETLLEKGATT
NFRDQYGVAALHMAAIKGKKDAVMILAEFGADLECQDIQGHTPLOMAVEGGCAHTVEVLLNRGANVNVKNNKGITPLSVSKFLGYEDITQLLVDEGAVLSEIPSNSPSPVS*

>Sollyc_Solyc10g081500.1.1
MDRLLTLEPSNVVTIRLEPGQRCSGALTLRNVMYTMPVAFRLQPVNKTRYAIRPQSGIISPLTTITLEIYRLPPNTTLPSTFPHSDHSFLLHSVVAPGAAINNKATSLDMVPIDWFTTKKKQ
VFIDSAIKVMFIGSPVLCYLVKKGYMDEIREVLEKSDYNCKPVDSVDCEGKTLLHLAISQSRADLVQLLLEFGPNIEAHSRSCSSPLETAAALGESLIVELLLAKKAKTERTEYSASGPIHLAAGN
GHLEVLKLLLLNGANVNALTKDGNTALHIAVEEGRRDCVRVLLANGARADARNEGNCDTPLHIAAALGDEHMVRVLIQKGAEKNIRNKYGKTAYDVAAEHGHNKLFDALRLGDSLCVA
ARKGEVRTIQRLLENGAIINGCDQHGWTALHRASFKGRIEVVKTLIENGIDINAKDEDGYSALHCAVESGHVDVAELLVKKGADIDSRTNKGVSPLRIAESLKYSGLTRVIMQGNGVKEQV
GAKLEMNIAKSYGKMTKEVEIGSVKKRSHVNKSSRVRRSSIDRTI*

>Sorbic_Sobic.001G149400.1
MDRLVIPEPSNEVMIRVEPGRQARGELTLRNAMHTMPVAFRLQPAVRGRFAVRPHTGILAPLAAVTVEVLYLASVPPEGPSGSGGGGSRGDDAFLLHSVVAPGAAVKEPVTALDSVNP
EWFSARRKQVFVDSGIRASFVGASVAARLVEAGAVEALREVLDRSEPEWRAADATDESGRTLLDLAVSLGRADIVQVLLEYGADADKPSRGRTPLETAAASGECLIAELLLANGATPAGS
DAIHVAAAAGHNDVLKLLLGKPPSASPASSSSASFSSSFTSIDAAGRDGKTPLRLAAEAGRRDAVKALLAAGARADARCGTDGGTALHAAARRGDEAVARLLLSHGVAGTATVRDVAGK
TAFEIAAEEGHGGRILDFLGLGEAILAAARKGEVRSVRRAADGGASVEGRDAHGWTPLMRAAFKGRADTVRDLIDRGTDMDAADAEGYTALHCAAEAGRADVVDLLLKNGANVKATT
VKGRTAADAAAAAGKSKVVRLLDKASVMVGRKQDVSEKVAPAVAKGGSMDRKRRARKGSSGAIRFVGGKEGFEAAAVSVGWSH*

>Thecac_ThecclEG025861t1
MDRLISLEPSNLVAVRIEPGQKCYGELTLRNVMYTMPVAFRLQPLNKGRYTVKPQSGIIAPLGTQTVEIVYHLPPGSLLPDSFPLSDDSFLLHSVVVPGAAIKDSTSSFDAVPNDW FTTKKK
QVFIDSGIKIMFVGSPVLVQLVMDGSMDEIRDVLERSDPAWNPADSVDSYGQTLLHLAIAQSRPDIVQLLLEFEPDVEFQSQSGSTPLEAAAGCGEELIVELLLAHKASSERSKSSSWGPIH
LAAIGGHLEVLRLLLLKGADVDALTKDGNTSLHLAVEERRKDCTRLLLANGATLDVRNTRDGETPLHIAAGLGDEQMVKLLLOKGANKEIRNKAGKTVYDVAAEYGHIRLFDALKLGDSLC
LAARKGEVRNIQRLIENGAVINGRDQHGWTALHRASFKGRIDAVKMLIDKGIDVDSKDDDGYTALHCAVESGHTDVVELLVKKGADVEARTNKGVTALQIADSLHYAGISRILIHGGATK
DGMPQVAAMPVSIPFGNGKMGKENETKAVMKRKPSRARALRGSFDRSLPLAVI*

>Thecac_ThecclEG004499t1
MDRLVKADVKEVELVFKRGQKSTATFRLTNLMHTMSVAVSLTTKHPSFFSFNKPFSIIPPLSSSSYTLLLSPPSDQPPLINPPDAITVKTIMLPLGKAHHDDLSRLFSKPGPHLFKDATLPISFV
GPHVIEHLVSSQTQIAEIDIFLNKAVSGCPVNQLTGLLKSAVVSGKARLVGTLIDHGGDINDKDSKGRSLISLAVQAGHLEVLNVLISSGCEIDNSVDHVLHHAAAINRVDLMGVLFRACKN
VDLNSVDFCDRTPIHIAAGYGYTEVIRFCLSVGGHPDVLDVNRCTPLHLAAQEGHLGAAECLLEASSFVKYALNKQGKTAFALAVENGHSNLFDLLQLGDALNRAARIDNVNGIKSCLSEG
GNVNGKDQNGWTPLHRAAFKGRIESVKVLLNHGAKVNLVDDNGYTPLHCAVEAGHAQVALLLIAHGAKANVKSLKGVVPLKSDCFKNPPPLVQPLCCEKERA*



>Thecac_ThecclEG042453t1 outgroup
MENLLEISEPEVRINFILNSKCRYNLMLRSLCPAFPVAFKVQTSSPHKFLVNPPSGLVPPLSQVALQIVLKPQDQIPPTFPRSHSDRFLIRTALFDLDSGGTAHSDSVDSCLSARPTHDIKLK
VAFVGRFLLHHAVSCGNLEIVRKMIKRQKSVLYDLSTREAESLLQVATQLANSEDMVNLLLEAGLRTASRGEEEDGHDAGFYQLDPRWESKGWTELHVAVAFDRTEELVELLRKGRRE
PLDWRDKEGRTPLHLAASKGNIECAKILVESGVDKNAKSKDGRTALFRAAANGNRRMVEMLIELDADPTIPDDRGRSAFDIARDKGHEEMVEIMERGEEVLMAARRGDATRLQSLL
QKGAATNFQDQYGLTALHAAAIKGHKDVVSLLIESGSDLERRDNEGHTALHLAVEGGHLETVEALIEKGANAKAKNKRGVSPLYMAKAMGYDVISQVLVQRGNYSSLPSASSSSSSLP
SML*

>Tripra_Tp57577_TGAC_v2_mRNA30897
MDRLIRLEPSNIVLIRVEQGQKCQGKITLNNVMYTMPVAFRIQPLIKTRYTIKPQSGIISPLASLIEITYHPPQQQGSNSNSNNNLPHSFPFSDDSFLLHSVLAPGAAIKEPSSMFDSVPSD
WFTTKRKQVFIDSAIKIMFVGSQILTQLVEDGNSMDDIRDVLEKSDPLWESVNSKDSKGQTLLHLAISKNRPDLVQLILEFKPDIEATNSVGSTPLEAASSSGNSLIVELLLAHKANTEGSE
SSIFRPIHHASREGHMEILRLLLLKGAKVDSLTKDGNTSLHLAVEEKRRDCARLLLANGARTDVRNTREGDTPLHIAAANGDENMVKLLLHKGATKYVRNKLGKTAFDVAAENGHSRLF
DALRLGDNLCTAARKGEVRTIQKVLESGGVINGRDQNGWTSLHRASFKGRMDAVRFLVEKGIDLDAKDEDGYTALHCAAESGHADVTEFLVKKGADVEARTNKGVSALQIVESLNYV
GITRILVNGGASREGLGEKFPSAPSKIPFGSKVEGGSVMTMKKKMSSRTRALRGSFDRSMPLAVL*

>Tripra_Tp57577_TGAC_v2_mRNA17541
MDRLVKAEFKEVELNFQKNQKCFTSFKLTNLMHTMSVAVSLTTTNPSTFSINKPLSVIPPLSSSTYTLHLSNMNQPPLSDPADVITVRTSMLPTGKANTEDLRRLENKPGPHVFRDAVIT
VTLVGPTVAEFIISNYDSVAETRNLFAKAISVCEKSHLTSLLKPAVEXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXNAVDSQKWTPLHHAASRNHLKAVEFLLENSDVKYAKELN
GKTAFELAEERDHTRLFGLLRWGDALLRAARVDDVHALKKCLAAGAEVNRKDONGWTPLHWASFKGRIKSVKILLEHGAEVDSVDDAGYTPLHCAAEAGHLQVALVLIAHGGCQTN
LKSFQHVSPIGSFQKHVSQSLHYSKISEFIA*

>Vigrad_Vradi08g09860.1
MDRLVKAEANEVEVMFLKGQKCSSSFKLTNLMHTMSVAVSLTTTNPSLFSINKHFSTIPPLSSASFTLHLSHTSDQPHLSDPPDAITVRATMLPTGKATVDHLRRLFSKPGPHVFRDAVL
TISLLLEASGCEIVESVLHEAAATDRIDVMEFLLELCNEKLEVDSVDSEGRTPIHVAAREGHVRVIEFCVSMGGNPNRVDCKGRTPLHYAARKGHVKAVECLLECSDVKCAKDREGRTAF
CVAAESEESDARRRLVDLLGLGDALMRAARVDDVQGVKKCLGEGASVNGRDQNGWTPLHWAAFKGRIKSVKVLLEHGAEVDTVDDAGYTPLHCAAEAGHLQLALFLITHGASQSH
LKSFPYLAAHPLHLFESFQNQVSLPSKSNTLMYH*

>Vigrad_Vradi0007s00890.1
MFESVPSDWFTAKKKQVFIDSGIKIIFVGSLILAQLVHDGSIDEIREALEHSEASWKAVDSVDSNGDTLLHVAISKSRPDLVQLLLEFNADIEAKDRSGMTPLEKACSLGEELIVELLLAHKA
TTERTETSSLGAIHLAAREGHVEVLRLLLLKGANVDSLTKDGETALHLAVKHGERDFVRMLLANDARTDVRDSREGDTCLHVAAGVGDEEMVKLLLKKGANKDVRNFASRTAYDVAA
KKGHAGVFDALGLGDGLCSAARRGEVRSIQRLIEGGAVVNGRDQHGWTALHRACFKGRVEAVRVLLERGSDVDARDEEGYSALHCAVESGHADVAEVLVKKGADVEARTNKGVTA
LQIAEALVWGAFNNGGVHKQKPLEEYFDL*

>Vigrad_Vradi01g08090.1
MDRLIKLEPSNTVLIRVEPGQKCQGKITLHNVMHTMPVAFRLQPLIKTRYLVKPHSGISPLATLTLEITYHTPSTTTLPHSFPHSNDSFLLHSVLVPGAAIREPSSMFDAVPSDW FKKKQV
FIDSGIRVMFLGSHILAQLVSLGEIDEVREALERSDPSWRMVNSTDPHGQTLLHLAVAQGRADLVQLLLEFEADTETTNRSGLTPLEAAASCNETLIVELLLARRANTERAEMAMFGPIH
HAARGGHVEVLRLLLLKGAKVDLLTKDGNTALHVAVEERRRDCVRLLLANGARTDLKNAREGDTPLHTAAAAGDESMVKLLLQKGNANKDVRNAQGKTAYDVAVENGHERLFDAL
SLGDKLCTAAKKGEARTIQKLLENGADLNGRDQNGWTALHRASFKGRIDVVKVLVERGVEVDAKDEEGYTALHCAAEAGHADVTEFLVKKGADVEARTRKGVSALQITESLNYVGITR
VLVNGGASRENSDRVSAFGAIAFGSKMMEGGGVVKKRRGGGDRGNIRGLKNGAGFGRSLALAVL*

>Zeamay_Zm00008a032982 outgroup
MAAAEAASSAPAPEHLLEVEDDEVLIDFKPNAKCRADLRLRSLHPSLPPHLLPFLEHQQAAAAPDAGEQQWAPLHAAAARGDCGELRRLGPEALAARDREGRTVLHAVAAAGEAET
VAVLVDMGADTSAVDARGRTPLDVARDKGYQEVVDVLERWELVMTAARRGDLGSLESLLSKRAGVRGRDQYGLTALHLAAIKGHGDAIALLAGPGCMDVECEDVEGHRPLHLAVE
GGHAEAVELLLDMGADANARTRRGATPLOQMAEAMGYEAIAQLLCARGAEVAAASALCAASSSSSSISCA*

>Zeamay_Zm00008a004787
MDRLVIPEPSNEVVVRVEPGRQARGELTLRNAMHTMPVAFRLQPAGPSGSGSRGEDAFLLHSVVAPGAAVKEPVTALDSVNPEWFSARRKQVFVDSGIRASFVGASVAARLVEAGA
VEALREVLDRSEPDWRAADATDESGRTLLDLAVGLARADIVQTAAASGECLIAELLLANGATPAGSDAIHVAAAAGHNDVLKLLLARPASASPASSSSFSSSLTSIDAAGRDGKTPLRLA
AEAGRRDAVKALLAAGARADARRGDEAVARLLLSHGVSGTASVRDVAGKTAFEIAAEEGHGGRILDFLGLGEAILAAARKGEVRSVRRAADGGASGRDAHGWTPLMRAAFKGRAD
TVRDLIDRGADIDAADADGYTALHCAAEAGRADVVDLLLKNGANVKAMTVKGRTAADAATASGKSKVVRLLDKATIMGRKQDVSEKVAPAVAKGGSMDRKRRARKGSSGAIRFGG
GKEGFEAAAVTVGWSH*

>Zeamay_Zm00008a019719
DGKLWREKRREDGDGDENRKGMDRLVIPEPSNEVMIRVEPGMQARGELTLRNAMHTMPVAFRLQPAVLYLASAPPDRPSGSGRGGSRGEDAFLLHSVVVPGAAMKEPVTALDSV
NSEWFSARRKQVFVDSGIRASFVGASVAARLVEAGAVEALREVLDRSEPEWRAADAADEYGRTLLDLAVGLGRADIVQVLLEYGADADKPSRGRTPLEAAAASGECLIAELLLANGAT
PAGSDAIHVAAAAGHDDLLLGKPAPASPASSSSASFSSSFTSIDAVGRDGKTPLRLAAEAGRRDAVKALLAAGARADARCGTDGATALHTAARRGDEAVARLLLSHGVAGTATVRDA
AGKTAFEIAAQEGHGGRILQFLGLGEAILAAARKGEVRSVRRAADGGASGRDAHGWTPLMRAAFKGRADTARDLIARGADIDAADAEGYTVLHCAAEAGRADVVDLLLKNGANAK
ATTVKGRTAADVAAAAGRSKVVRLLDRASVIGRKQDVTEKVAKGGSMDRKQRGRKGSSGAIRFGGGKEGFEAAVVTFGWSH*

>Marpol_Mapoly0059s0031.1
MRTSTRTPIHMAVAEGHKHCVHLLLEKHCNVDARSADGGTALHTASARGHVALVKLLLDRGANTDVRNSRDRTPFDDAADAGHTLLFDVLLLGDALRHAARRGELNSVQKCVHEG
AVVDGDDQYGWTALHRAAFKGRLDVVKFLIENGADLKLKDEEGYTALHMAVESGHKEVVHLLVSKGAYVNEKTKKGLTALQLATAMKYVGIVRILLEGGASRNASIDPDRWRPVELT
NDSSKGSFGERYFCSSGLRSEVH*

>Marpol_Mapoly0012s0013.1 outgroup
MDRLLEVKESEVRIEFELRTKCRATINLRNLMHTMHVAFKVQTTSPEMFSVKPPNGFIAPLGEYSFEVILMLQSEMPEHFPRSKDKFLVKSAMAPGGGLTERVPNEWFASRKKHVFLD
AKLRVVYSGAFILRHLVARGELDPVKYLLKRQSEAPNRPDEGGRTALHIAAAGGRVEMVQALLEAGAAVDVLSKTGQTALLEAVYMGHSDVVKSLLERGADTEVRNLMGWTAIHLA
ASWNHLDILSLLIEKGAQLEARDSEGRTALHSAVTEGHVDCVKMLLDAGADKDARSVDGRTAVFRAAAKGDSLLVELLLECGASKSIKTLEGKSPYDIAVEKGHGAVLNALELGDGLLT
AARKGDLEVVRRYLGKGAQVDAGDQYGWTALHCAAFKGHAEVVGELLAHGASVQSRDLEGHTPLHCAVETGRKDVVQLLIGRGADVNAQSVRGATPLNIAAALKYAGILRFLLHRG
ADRALVPSLAPDGCIPLDSAGFRRHPPRHTSLVFVQ*



>Marpol_Mapoly0060s0009.1
MDRLLILDPQDLTLRFEVGKKAVGMVKLTNVMHTMPVAYKIQTSAPRKYSFKPPHAIIPPLGQVTVEIAMHAQNELPECFPQSSDKFTVKSVVVPGGYSSEAVVSVDWFTARRKAVFS
DTRLRVVLVGGGILRALVSRAAIEQMREVLDLDPLVVDAADERGCTAMHVAVAMKRPELVQILLEYKANLELRNKAGQSALQLAAQAGEALIAELLLANGAATESANAFGWTALHCAT
VKGHCAVMRLLLDGHANIDAHTRDGRTPIHMAVAEGHKHCVNLLLEKHCNVDARSADGGTALHTASARGHVALVKLLLDRGANTDVRNSRGRTPFDDAADAGHTLLFDVLLLGDAL
RHAARRGELTSVQKCVHEGAVVDGDDQYGWTALHRAAFKGRLDVVKFLIEHGADLKLKDEEGFTALHMAVESGHKELVHLLVSKGASVNEKTKKGLTALQLATAMNYVGIVRILLEA
GASRDASIDPDRWRPVELTNDSSKCSFGERYSAVQDFVRKFTKSGAVQHQLGSYSKKRAPKLNLDSDISSYSTYAAYA*

>Phypat_Pp3c10_23790V3.1
MDRLVCLDVDEVRIPFALGKRVTFKVQIKSLVAITPVAFKVQTTGPKKFGVKPHMGILKPLGHTTFDIVMHPQYEVPEDFPVSRDKFMVTTMMIPPEELPQISLATLSDWEFSTKRYKVFV
NVKIRVIYVGGEILRLSAAKGSRESIQDVLSRGTNVNSKDEQGRTALSIAALRGDPHIVQELLEAGAAVDGPSGAGLTPLQEAAFAGHSAIVTLLLRAKADKEIPSHPRGWTALHLAASRG
RVGVLRILLKAGANENAPDMDFRTPLHAAVTEGHTRAALILLQHGADLDVQSIDGRTPLHCAALQGHLSVIELLIDWGAQKEIKDCEGKTPFELAVESGHTYVLDPLLLGQFLHKAAREG
NIQAVQRCLLQGALVNSCDQHGFTALHRAAFKGHADVLVVLLDHGAEVNASDREGYTALHCAAISGHIDAVDVLLQHGADVNSRCLKGSTPLHVSSAMNFVDVVCLLLDYSADRTIR
ALDGRTPFDIAVESRNQDLLPVLNLDQEDDDGASELCPPLATISLKGKEILI*

>Sellep_maker-Contig_3-snap-gene-11.119-mRNA-1
MDRLISIEPSELVLNADAQDDHLRGGGANRGGSSSNNGGGSSSKSPAYPTVSVRLRNVLHTMPVAFEIQPSLAGKYVIKPSRGVILPLGLALVEISLPLKSGSKMLRFSVDKFLVKSAVAA
GAKAKDLLAPKKRVVYTDDSLKVIVVSGAILRDAVSRGDMVETREILERQVVDMDSRDKQGRSSMHLAVLGRRAEMVQVLLEFGAGLEARTLERGETPLHLAASLGEPIIVELILARGAR
VDAKDANGWTALHHAVDKRVLDVVGVLISKGANVDARGNDGRTPLHVAVITGDLGCVHSLLRHGADVGAATLDGTTPLHLAATQGNEVGIARMLLDWGANRAYDEAVEMGQEKL
LAVLEPSEDDDQLRSAAWGGDAQAVRSRLKRDGRCVNGKDKFGWTALHCAAFKGHSNVVKQLLDKGADMSSVDNQGYTALHCAAESGHEDVVRLMISRGAGPLLGADVVAAVVE
LAETLGHTVVVDLLQKGASDVIEFQAAAEETYDNPSPPLSFET*

>Sellep_snap_masked-Contig_8-abinit-gene-5.35-mRNA-1
MDRLLVIDPNELVFQFEIGQRCTGVVTLRNVMFTMPVAFKITATPAKKYSMKPSQGIIPPAASAIVEVTMSPQQALPDSYPICTSDKFVVKSMVVPGGNQNSSVSNEWFESKKNFVYS
DSCLKVVLLGACILRALIARGTMEEVRELLEAGAVDLVRSNGGEASPLHVAISNARAEMVQILLEFGADLEARDRSGRTPLHEAAASGQALVTELLLANGASTEARTESGHWTPLHLAVD
GGHVEVVRVLLARGADASAVAGSSDRRTAAHMAAAAGGAAGNECLRLLLDAGSDAAAAAANGQTPLHVAAARGDAAAVRLLLSRGAVRNAVDGTGRSPFDEAVAAEIPDTDVLDA
LRLGDDLRRAARRGDARGVRSALRRGARIDGGDONGWTALHCAAFKGHADVVELLLDKGADAAAADVEGYTPLHCAVEVGHVEVGRLLVERHGGGLLTKCCSRGLTPAHLGRALGR
EEVVKAISSVDLPYLSNSKNDDESSPRVMKKRSSNLNKEALGSVFSAAPASRALAH*

>Sphfal_Sphfalx0093s0059.1
MDRLVAFDTDEVQLEFVLGKAVTFRVQVHNLMHTMPVAYKVQTTAPRKYGVRRHIGIIQPLGVVSFEITMHPQSEVPEEFPLSNDKFFVKTMIVPGDTPSTPTLREWFSTRKKHVFRD
GQLPVIFVGGEILRLLVAKGDQKAVYEVLNRGTDVDAKDERGRTALSIAALRGDPHIVHELLQAGATVDGASGALLTPLQEAAFAGHSKIVALLLTARANLKKRTHTEGLTALHLAASRN
RVKVMQLLLKAGADKDAPDKDFRTPLHAAVKEGHRNAANLLLQQGANPNVKSADGRTPLHCAAIQGHLSLVELLIDFGAVKDVKDVDGKTPFELGLESGHSYLSDPLLLGQLLHKAAR
EGNSEAVQRYLEQGAHVNGIDQHGFTTLHRAAFKGHVAVATILLDRHASIDPEQEDGYTPLHCASMAGHKAVVQLLLOQRGANVNARCKKGSTPLHVAAAMDSLGIVQLLLRNGARR
DLQTNDGRTAFDISRGLANPDLSSLRPQQPPSPPPSFGDDPHDPHLLTTSFSGLKV*



p-values of results in Fig. 3, Fig. 4, Fig. 6, and Fig. 7

Fig. 3C
1w

p values  signif
KO36 - KO27 0.111 wt  KO27 KO36
wt - KO27 <0.001 ok b a ab
wt - KO36 0.137
2w p values  signif
KO36 - KO27  0.006797 ok wt  KO27 KO36
wt - KO27 <0.0001 ok C a b

wt - KO36 0.000675  ***

3w p values  signif

KO36 - KO27  0.00499 — wt  KO27 KO36
wt - KO27 <0.0001 —— C a b
wt - KO36 <0.0001  ***

4w p values  signif

KO36 - KO27 0.0161 * wt  KO27 KO36
wt - KO27 < 0.0001 ok C a b
wt - KO36 <0.0001  ***

Fig. 3D

18 days p values  signif

KO36 - KO27 0.9902 wt  KO27 KO36
wt - KO27 0.0253 * a b b
wt - KO36 0.033 *

23 days p values  signif

KO36 - KO27 0.7941 wt  KO27 KO36
wt - KO27 0.1262 a a b
wt - KO36 0.0381 *

28 days p values  signif

KO36 - KO27  0.78374 wt  KO27 KO36
wt - KO27 0.01144 — b a a

wt - KO36 0.00304 *x



Fig. 3E
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Fig. 4C
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Fig. 4D
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Fig. 6D
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Fig. 6E
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Fig. 6F
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Fig. 7
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