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Cloning and phylogenetic analysis of Psy/ genes in common wheat and its relatives would help to understand the genetic diversity
and evolution of Psy/ gene in common wheat and its related species. In the present study, common wheat (AABBDD) and eight
relative species, including 7. urartu (A"A"), T. boeoticum (A™A™), T. monococcum (A™A™), Ae. speltoides (SS), Ae. tauschii (DD), T.
dicoccoides (AABB), T. dicoccum (AABB) and T. spelta (AABBDD), were sampled for the isolation of novel alleles at Psy/-A1,
Psyl-B1/Psyl-S1 and Psyl-D1 loci corresponding to common wheat Psyl genes, and 27 new alleles were identified at these loci,
designated PsyI-A1f through Psyl-Alk, Psyl-Alm and Psyl-Aln, Psyl-B1h through Psyl-Blm, Psyl-Sla through PsyI-Sic, Psyl-
Dla through Psyl-D1j, respectively. The genes contained six exons and five introns, and the sequences of exons were more con-
served compared with those of introns. The Psyl-A1 genes encoded a polypeptide of 428 aminoacid residues, with one residue
longer than those encoded by Psyl-D1 genes. The Psyl-B1/Psyl-SI genes encoded four types of polypeptides, with 421 (Psyl-B1h
through Psyl-Blj, Psyl-B1l), 427 (Psyl-Blk, Psyl-Sla and Psyl-SIc), 428 (Psyl-B1m), and 429 (Psyl-S1b) aminoacid residues,
respectively. Neighbor joining tree was generated based on the gene sequences of the 27 novel alleles and those of the 13 alleles
reported previously in common wheat and its relatives. The phylogenetic tree consisted of two subtrees. The subtree I comprised 11
of 14 alleles at Psyl-A1 locus, nine of 16 alleles at Psy/-B1/PsyI-SI locus, and ten novel alleles at Psy/-D1 locus, while the subtree
II included the other three alleles at Psy/-41 locus, the remaining four Psy/-B1 alleles and three Psy/-S1 alleles. The alleles from
different clusters showed high sequence divergences, indicated by various SNPs and InDels (insertion/deletion). The phylogenetic
relationships of these allelic variants at the three loci in common wheat and its relatives also supported the hypothesis that common
wheat was originated by recurrent hexaploidization events. In addition, 193 Chinese wheat cultivars with different yellow pigment
contents were genotyped with two novel STS markers YP7D-1 and YP7D-2. The results indicated that 191 cultivars contained the
allele Psyl-Dla, and two had Psyl-Dlg.
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The formation of common wheat (7. aestivum, AABBDD)
was attributed to two evolutionary events (FEUILLET et al.
2001; Huang et al. 2002; Gu et al. 2004; PETERSEN et al.
2006). The first one was the hybridization between the A
genome donor 7. urartu (A"A") and Ae. speltoides (SS) or a
closely related species (the B genome donor), resulting in
the formation of wild emmer wheat (7. dicoccoides, AABB).
Afterwards, emmer wheat (7. dicoccum, AABB), a domesti-
cated form of T dicoccoides, hybridized with the D genome
donor Ae. tauschii (DD), creating allohexaploid common
wheat (AABBDD). Durum wheat (7. durum, AABB), an
important cereal used for making pasta, is closely related to
T. dicoccum that was domesticated from 7. dicoccoides
(SaLamint et al. 2002; Ozkan et al. 2005; JaAuHAR 2007; Luo
et al. 2007). T. boeoticum (A™A™) is a wild einkorn wheat
species closely related to 7. urartu, and its domesticated
form 7. monococcum 1is still being cultivated to a limited
extent (GiLL and FrieBe 2002; SaLamin et al. 2002).
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Carotenoids, generated from the isoprenoid pathway,
are the primary components of flour yellow pigment
(MiskeLLy 1984; Apom et al. 2003; DeLLAPENNA and
Poason 2006). The phytoene synthase (Psy) is considered
a rate-limiting enzyme for the accumulation of carote-
noid in the endosperm (HirscHBERG 2001; LINDGREN et al.
2003). Duplicated Psy genes, Psyl and Psy2, were charac-
terized in the grass family (GALLAGHER et al. 2004). Also
Pozniak et al. (2007) mapped the Psyl and Psy2 genes to
homoeologous group 7 and 5 chromosomes in durum
wheat, respectively. However, only Psy! exhibited a strong
association with yellow pigment content of endosperm in
maize (PaLaisa et al. 2003; GALLAGHER et al. 2004), and
similar conclusion was also reported both in common and
durum wheats (Pozniak et al. 2007; ZHaNG and DuBcovsky
2008; HE et al. 2008, 2009a), and the QTLs detected on
chromosomes 7A and 7B were orthologues of Psy/ genes
associated with grain yellow pigment content.
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Resently, ZHanG and Duscovsky (2008) isolated
Psyl-Al and Psyl-Bl genes from two durum cultivars
U1113 and Kofa, and found the two cultivars shared the
same Psyl-Al allele, but had different Psy/-BI alleles.
Likewise, five allelic variants of Psy/-AI and seven of
Psyl-B1 were identified in common and durum wheats by
HEe et al. (2008, 2009a, 2009c¢), and the functional markers
were further developed based on the InDels and SNPs
among different alleles for marker-assisted selection in
wheat breeding. However, no full-length DNA sequence
of Psyl genes on chromosome 7D in common wheat has
been reported so far, and the orthologs of the three genes
in the wild species of common wheat have not been inves-
tigated yet. Therefore, the objectives of this study were to
characterize allelic variations of Psy/ on chromosome 7D
in common wheat cultivars, isolate novel alleles of
Psyl-Al, Psyl-B1/Psyl-S1 and Psyl-DI from common
wheat relatives, and analyze their sequence characteristics
and phylogenetic relationships with the Psy/ genes in
common wheat. This information will expand the knowl-
edge of allelic diversity in the Psy/ genes and help to
understand the genetic evolution of Psy/ gene in common
wheat and its relative species.

MATERIAL AND METHODS
Plant material

Five accessions of 7. boeoticum, four of T. monococ-
cum, five of T. urartu, five of T. dicoccoides, five of
T. dicoccum and four of T. spelta were used for cloning
the Psyl-A1l gene. Three accessions of Ae. speltoides
were used for cloning the Psyl/-SI gene. Five of
T. dicoccoides, five of T. dicoccum and four of T spelta
were used for cloning the Psy/-BI gene, while two
accessions of 7. aestivum, 15 of Ae. tauschii and four
of T. spelta were employed to clone the Psy/-D1 gene
(Table Al). These accessions are available at the
National Key Facilities for Crop Genetic Resources
and Improvement (NFCRI), Institute of Crop Science,
CAAS, China, except for four accessions of 7. urartu,
i.e. P1428326, P1428333, P1538729 and P1538732, and
three of 7. spelta, i.e. Spelt167, Spelt217 and Spelt220,
which were provided by Prof. Yueming Yan at the
College of Life Science, Capital Normal University,
Beijing, China. The Chinese Spring nullisomic-tetrasomic
lines, nullisomic 7A-tetrasomic 7B (N7A-T7B), N7B-
T7D, N7D-T7A, and ditelosomic line 7DS, kindly pro-
vided by Prof. R. A. McIntosh, University of Sydney,
were employed to verify the chromosomal location
of the STS markers. One hundred and ninety-three
Chinese winter wheat cultivars and advanced lines
were used for the investigation of allelic variations at
Psyl-D1 locus.

Field trials and grain yellow pigment assay

During the 2001-2002 and 2002-2003 cropping seasons,
193 Chinese wheat cultivars and advanced lines were
sown in a randomized complete block with three repli-
cates in the Anyang experimental station, CAAS located
in Henan Province. Each plot consisted of two 2-m rows
spaced 25 cm apart, with 100 plants in each row. All field
trials were kept free of weeds and diseases, with two appli-
cations of broad-range herbicides and fungicides, respec-
tively. The procedure for estimating yellow pigment
content in wheat grains followed the recommended AACC
method (AACC 1995).

Strategies for the identification of new Psyl alleles in
common wheat and its relatives

The common wheat Psyl-D1 gene was obtained through a
PCR-based cloning approach. Two primer sets P7B1 and
P7B3 for cloning the 3° and 5” end sequences of Psyl-B1
in common wheat (HE et al. 2009a) were used to clone the
3’ and 5’ end sequences of Psy/-DI from Chinese Spring
nullisomic-tetrasomic line N7B-T7D. Then another primer
set P7D1 (Table 1) was generated to amplify midstream
sequence of Psyl-DI, with its forward primer generated
from the PCR product of P7B3 and the reverse primer from
that of P7B1. Subsequently, three primer sets, P7D2, P7D3
and P7D4,were developed based on Psyl-D1a (EU650397)
to isolate its orthologs in Ae. tauschii lines (Table 1, Table
Al). Meanwhile, based on the sequences of Psyl-Ala
(EF600063), Psyl-A1b (EF600064) and Psyl-Alc
(EU650391) from common wheats, and Psyl-Ald
(EU263018) and Psyl-Ale (EU263019) from durum
wheats (HE et al. 2008, 2009a, 2009¢), six pairs of primers,
Y1,Y2,Y3,Y8, Y9, and Y10, were developed to amplify the
full-length genomic DNA sequences of Psy/-A4] in wheat
relative species (Table 1, Table A1). Likewise, according to
the sequences of seven Psy/-B1 alleles identified by HE et
al. (2009a, 2009c¢), i.e. Psyl-Bla (EU650392), Psyl-B1b
(EU650393), Psyl-Blc (EU650394) and Psyl-Bld
(EU650395) from common wheats, and Psyl-BIf
(EU263020) and Psyl-Blg (EU650396) from durum
wheats, and Psy/-Ble (EU263021) from both common
and durum wheats, six primer sets, P7BI, P7B3, P7BS,
P7B9, P7B10 and P7B11, were designed to clone the full-
length genomic DNA sequences of Psy/-Bl in common
wheat relatives (Table 1, Table Al).

Primers were designed using the software Premier
Primer 5 (<www.premierbiosoft.com>) and synthesized
by Beijing Augct Biological Technology Co., Ltd. (<www.
augct.com>). DNA sequencing was performed in Shanghai
Sangon Biological Engineering & Technology and Service
Co., Ltd. (<www.sangon.com>).

Complete genomic DNA sequences of Psy! genes were
constructed by the PCR products for Psyl-A1, Psyl-Bl/
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Table 1. Primer sequences used for the cloning of Psyl alleles and the STS markers developed for Psyl-D1 in this study.

Annealing
Locus Primer set Primer sequence (5°-3’) temperature (°C)
Psyl-A1 Y1 Forward: GGCAGGCTAGTGGTCGGTA 62
Reverse: TGACGGTCTGAAGTGAGAATGA
Y2 Forward: GGACCTTGCTGATGACCGAG 62
Reverse: GGGGAACTTGGTGATGGTGTC
Y3 Forward: TATGGTGCAGGAGGACAGAC 62
Reverse: CAAGATGGTGGATTCAGGCTC
Y8 Forward: GAGATGCATACGGCCACTTTA 60
Reverse: CGGGACCAACAACGAGTATA
Y9 Forward: TATGGTGCAGGAGGACAGAC 60
Reverse: CGGGACCAACAACGAGTATA
Y10 Forward: TATGGTGCAGGAGGACAGAC 62
Reverse: CAGATGTCGCCACACTGCCA
Psyl-B1/Psyl-S1 P7B1 Forward: GGACCTCAAGAAGGCAAGAT 63
Reverse: CGGGACCGACAACGAGTATA
P7B3 Forward: GGCAGGCTAGTGGTCGGTA 62
Reverse: GGGGAACTTGGTGATGGTGTC
P7B8 Forward: GGTGCGTGCCTCACTTCTC 62
Reverse: GGGGAACTTGGTGATGGTGTC
P7B9 Forward: GACACCATCACCAAGTTCCCC 62
Reverse: CTGGTTCGCCAACCCGAGA
P7BI10 Forward: CGAGATCTGCGAGGAGTACGCC 60
Reverse: CTGGTTCGCCAACCCGAGA
P7BI11 Forward: CAGATGGCCACCACCGTCAC 60
Reverse: CTGGTTCGCCAACCCGAGA
Psyl-DI P7DI Forward: GCAGTGTGGTGTAGGAGGAC 62
Reverse: CGTGGCTTTAGGGCACTTAC
P7D2 Forward: GGCAGGCTAGTGGTCGGTA 60
Reverse: AGGGGCAATCTGATGCTGAC
P7D3 Forward: CAGATGGCCACCACCGTCAC 60
Reverse: AGGGGCAATCTGATGCTGAC
P7D4 Forward: TCCGACACCATCACCAAGTTCC 62
Reverse: CCGATTCGCCGCATTGACTA
YP7D-1 Forward: TCCGACACCATCACCAAGTTCC 58
Reverse: CGTTGTAGGTTTGTGGGAGT
YP7D-2 Forward: ACTCCCACAAACCTACAACG 58
Reverse: ACGCTCATCAACCCCACG

Psyl-S1, and Psyl-D1 loci. Intron positions were determined
by the alignment of amplified genomic DNA sequences and
their corresponding orthologs in common wheat, using the
software DNAMAN (<www.lynnon.com>).

Genomic DNA was isolated from kernels following the
method modified from Lacupan et al. (1991). PCR reac-
tions were performed in an MJ Research PTC-200 ther-
mal cycler in a total volume of 20 pl including 20 mM
of Tris-HCI (pH 8.4), 20mM of KCl, 150 uM of each of
dNTPs, 1.5mM of MgCl,, 8 pmol of each primer, 1 unit
of Taqg DNA polymerase (TIANGEN Biotech Co.) or LA-
Tag DNA polymerase (TaKaRa Biotechnology Co.,
Dalian, China), and 50 ng of genomic DNA. Reaction
conditions were 95°C for 5 min, followed by 40 cycles of
95°C for 30 s, 58°C to 63°C for 30 s (according to the

annealing temperatures of different primer sets), and 72°C
for 1-3 min, with a final extension of 72°C for 5 min.
The PCR products were separated on a 1.5% agarose gel,
stained with ethidium bromide, and visualized using
UV light. The targeting bands for sequencing were recov-
ered and cloned into pMD18-T vector (TaKaRa Biotech-
nology Co., Dalian, China) following the manufacturer’s
instructions.

Phylogenetic analyses

All the genomic DNA sequences of Psy/ genes cloned
in this study, together with those of common wheat and
durum wheat genes Psyl-A1 and Psyl-BI cloned previ-
ously (HE et al. 2008, 2009a, 2009c; ZHANG and
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Duscovsky 2008) were used to construct the phylogenetic
trees. Gene sequences were aligned with the software
ClustalW 1.83 (THompson et al. 1997). Neighbor joining
tree, Minimum evolution tree and Maximum parsimony
tree were generated by the program MEGA ver. 4.0
(Tamura et al. 2007) with default parameters, in which
bootstrap test was performed with 1000 replicates.

Identification of allelic variants at Psyl-DI locus in
chinese wheat cultivars

Molecular markers were developed based on three InDels
of 21 bp, 39 bp and 40 bp in the third intron between
Psyl-Dla and Psyl-DIg to test 193 Chinese wheat culti-
vars and advanced lines. The PCR products from the newly

developed marker, YP7D-1, were separated on
6% polyacrylamide gels and subjected to silver staining
(Bassam et al. 1991), and those of YP7D-2 were separated
on 1.5% agarose gels, stained with ethidium bromide and
visualized using UV light.

RESULTS
Cloning of Psyl-Al genes in wheat relative species

Using the primer sets, Y/, Y2, Y3, Y8, Y9, and Y10 (Table 1),
eight novel alleles at Psy/-A41 locus were cloned (Table 2,
Fig. 1), i.e. Psyl-Alf (from T. urartu, FJ393516), Psyl-
Alg(T. urartu,F1393517), Psyl-A1h (T. boeoticum and T.
monococcum, FJ393518), Psyl-Ali (I. monococcum,

Table 2. Novel alleles at Psyl-Al, Psyl-B1/Psyl-S1 and Psyl-D1 loci cloned in this study.

GenBank
Locus Allele Species Genome Accession® Primer set accession number
Psyl-Al Psyl-Alf T. urartu Av PI428326, (2) Y1, Y2, Y10 FJ393516
Psyl-Alg T. urartu A URI, (3) Y1, Y2, Y10 FJ393517
Psyl-Alh T. boeoticum Am BO1, (5) Y1, Y2, Y9 FJ393518
T. monococcum Am MOS5, (1) Y1,Y2,Y9
Psyl-Ali T. monococcum A™ MO, (2) Y1, Y2, Y9 FJ393520
Psyl-Alj T. monococcum Am MO2, (1) Y1,Y2, Y9 FJ393521
Psyl-Alk T. dicoccides AB DS3, (4) Y1,Y2,Y3, Y8 FJ393522
T. dicoccum AB DM37, (2) Y1, Y2, Y3, Y8
T. spelta ABD Spelt167, (3) Y1, Y2, 73,78
Psyl-Alm  T. dicoccum AB DM26, (1) Y1, Y2, Y3, Y8 FI393525
Psyl-Aln T. spelta ABD SP9, (1) Y1, Y2,73,Y8 FJ393526
Psyl-B1/ Psyl-Blh T. dicoccides AB DS3, (2) P7BI1, P7B3, P7B9 FJ393531
Psyl-S1
Psyl-Bli T. dicoccides AB DSS8, (1) P7B1, P7B3, P7B9 FJ393532
Psyl-Blj T. dicoccum AB DM26, (1) P7B1, P7B3, P7B9 FJ393533
Psyl-Blk T. dicoccum AB DM33, (1) P7BI1, P7B8, P7B9 FJ393534
Psyl-Bll T. dicoccum AB DM37, (1) P7BI1, P7B3, P7B9 FJ393535
Psyl-Blm  T. dicoccum AB DM47, (1) P7B1, P7B10, P7B11 FJ393539
T. spelta ABD Speltl167, (3) P7B1, P7B10, P7B11
Psyl-Sla Ae. speltoides S Aed8 P7B1, P7B3, P7B10 FI393536
Psyl1-S1b Ae. speltoides S Ae49 P7B1, P7B8, P7B10 FJ393537
Psyl-Sic Ae. speltoides S Y162 P7BI1, P7B3, P7B10 FJ393538
Psyl-D1 Psyl-Dia T aestivum ABD Chinese Spring, (1) P7B1, P7B3, P7D1 EU650397
Psyl-Di1b  Ae. tauschii D Ae34, (4) P7D2, P7D4 FJ393542
Psyl-Dlc  Ae. tauschii D Aed4o, (6) P7D2, P7D4 FJ393543
Psyl-D1d  Ae. tauschii D Y99, (2) P7D2, P7D4 FJ393544
Psyl-Dle  T. spelta ABD SP9, (2) P7D2, P7D4 FJ393545
Psyl-DIf T spelta ABD Spelt217, (2) P7D2, P7D4 FJ393546
Psyl-Dig T aestivum ABD Zhongliang 88375, (2)  P7D2, P7D4 FJ807498
Psyl-Dih  Ae. tauschii D Ae37, (1) P7D3, P7D4 F1807499
Psyl-DIi Ae. tauschii D Ae38, (1) P7D3, P7D4 FJ807500
Psyl-D1j  Ae. tauschii D Aed2, (1) P7D2, P7D4 FJ807501

*The number of accessions of each genotype was indicated in parentheses, and a representative accession was shown for each allele.
Accession identifiers were from NFCRI, Institute of Crop Science, CAAS, China and College of Life Science, Capital Normal

University, Beijing, China.
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Fig. 1. Phylogenetic tree of the Psy! gene families in common wheat and related species. The tree was constructed by the software MEGA ver.
4.0 with neighbor joining algorithm, including 27 new alleles found in this study and seven alleles in common wheat and five alleles in durum
wheat and one in both of them reported previously (ZnanG and Duscovsky 2008, HE et al. 2008, 2009a, 2009¢). Genes are labeled by species
name, accession identifier, allele name and GenBank accession number. Different species have its corresponding GenBank accession number
even if they shared the same allele. Bootstrap values are shown and the scale bar indicates the number of nucleotide substitutions per site.
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FJ393520), Psyl-Alj (T. monococcum, F1393521), Psyl-
Alk (T. dicoccoides and T. dicoccum and T. spelta,
FI393522), Psyl-Alm (T. dicoccum, FJ393525), and
Psyl-Aln (T. spelta, F1393526).

The eight Psyl-A1 alleles detected in the wheat rela-
tives showed high similarities at the deduced aminoacid
sequences, ranging from 98.3% to 100%, and they shared
the same size of open reading frame (ORF) with 1284 bp,
encoding a polypeptide of 428 residues. However, these
Psyl-Al alleles demonstrated lower DNA sequence
identities, ranging from 71.4% to 99.9%, which were
mainly attributed to a number of SNPs and several InDels
in the introns (Fig. Al).

Cloning of Psyl-B1/Psyl-S1 genes in wheat relative
species

Utilizing the primer sets, P7B1, P7B3, P7B8 through P7B11
(Table 1), nine novel alleles at Psy/-B1/Psyl-SI locus were
obtained (Table 2, Fig. 1), i.e. Psyl-Blh (from T. dicoc-
coides, FJ393531), Psyl-Bli (T. dicoccoides, FJ393532),
Psyl-Blj(T. dicoccum, ¥J393533), Psyl-B1k(T. dicoccum,
F1393534), Psyl-Bl1l (T. dicoccum, FJ393535), Psyl-Blm
(T. dicoccum and T. spelta, FJ393539), Psy1-Sla (Ae. spel-
toides, FJ393536), Psyl-S1b (Ae. speltoides, FI393537)
and Psyl-Sic (Ae. speltoides, FI393538).

The nine Psyl-B1/Psyl-S1 alleles cloned in this study
shared lower sequence identities of 53.0 to 99.7%, exhib-
iting divergent sequences, with significant numbers of
SNPs and InDels (Fig. A2). Nevertheless, they showed
high identities in the deduced amino acid sequences, rang-
ing from 92.4% to 100%. The sizes of the exons were con-
served among the alleles except the first exon (Table 3),
encoding four different types of polypeptides, with 421
(PsylI-B1h through Psyl-Blj, Psyl-Bll), 427 (Psyl-BIk,
Psyl-Slaand Psyl-Sic),428 (Psyl-Blm), and 429 (Psy1-
S1bh) aminoacid residues, respectively.

Cloning of Psyl-D1 genes in common wheat and its
relative species

The cloned genomic DNA sequence of the Psyl-D1 allele
from Chinese Spring, designated Psy/-DIla (GenBank
accession EU650397), contained 4653 base pairs, includ-
inga 186-bp 5’ UTR and a 302-bp 3° UTR. The Psyl-Dla
allele had an ORF of 1281 bp, encoding 427 aminoacid
residues, with a calculated molecular mass of ~47.7 kDa.
With the primer sets, P7D2, P7D3 and P7D4 (Table 1),
nine other allelic variants at Psy/-D1 locus were isolated
(Table 2), i.e. Psyl-D1b (Ae. tauschii, F1393542), Psyl-
Dlc (Ade. tauschii, FJ393543), Psyl-DI1d (Ae. tauschii,
FJ393544), Psyl-Dle (T. spelta, F1393545), Psyl-DIf
(T. spelta, F1393546), Psyl-D1g (T. aestivum, F1807498),
Psyl-D1h(Ae. tauschii, F1807499), Psyl-D1i(Ae. tauschii,
FJ807500) and Psyl-DIj (Ae. tauschii, FI807501).

All the ten Psyl-D1 alleles encoded the same polypep-
tide except for Psyl-D1j, differing in the 2nd (substitution
from alanine in Psy/-Dla to proline in Psyl-DIj), 56th
(leucine to valine) and 122nd (alanine to threonine) resi-
dues. The differences in intron regions resulted in the
DNA sequence divergences, ranging from 85.7% to 100%,
among ten Psyl-D1 alleles (Fig. A3). In the first intron,
the allele Psyl-D1j, from Ae. tauschii Ae42, showed a
174-bp insertion compared with the other Psy/-D1 alleles.
In the second intron, the alleles Psyl-D1b, ¢, d and g had
a 172 bp deletion compared with the other six alleles
Psyl-Dla, e, f, h, i and j. Intetrestingly, a large InDel of
1252 bp and three other InDels of 21 bp, 39 bp and 40 bp
were present in the third intron; compared with the alleles
Psyl-Dla, e, f and i, the alleles Psyl-DI1b, ¢, d and j
showed a 1252 bp deletion and a 40 bp insertion, the allele
Psyl-DIg had three insertions of 21 bp, 39 bp and 40 bp,
and the allele Psyl-D1h showed only the 40 bp insertion
(Fig. A3).

Allelic variants at Psyl-D1 locus in Chinese wheat
cultivars

Two co-dominant markers, YP7D-1 and YP7D-2, were
developed to discriminate the alleles Psy/-DIa and Psyl-
DIg of common wheat (Table 1). The former primer set
amplified 1074 bp and 1093 bp fragments in the geno-
types with Psyl-Dla and Psyl-DIg, respectively (Fig. 2),
and the latter produced 967 bp and 1046 bp fragments in
the cultivars with Psy/-Dla and Psyl-Dl1g, respectively
(Fig. 2). The location of YP7D-1 and YP7D-2, on the long
arm of chromosome 7D, was determined by amplifying
genomic DNA from a set of Chinese Spring nulli-tetra-
somic lines and ditelosomic line 7DS (Fig. 3). For the 193
Chinese wheat cultivars and advanced lines genotyped
with the markers YP7D-1 and YP7D-2, all were the geno-
type of Psyl-Dla, except for two lines, CA9550 and
Zhongliang 88375, with the allele Psy/-DIg. The associa-
tion between the allelic variants at Psy/-DI locus and yel-
low pigment content in the Chinese wheat cultivars was
not analyzed due to a very limiting number of Psy/-Dig
genotype.

Phylogenetic inferences and sequence comparisons

Using program MEGA, three trees were generated by dif-
ferent algorithms, and only the neighbor joining tree is
presented here (Fig. 1). Topologies of the three trees are
highly similar to each other, and they differed in the rela-
tive position of Psy/-Sic and two other alleles, Psyl-Bld
and Psyl-S1b, i.e. in the minimum evolution tree and
neighbor joining tree, Psy-Sic was located on the inner
clade forming a cluster with Psy/-S1b, while it was located
on the outer clade forming a cluster with Psy/-BId in the
maximum parsimony tree. The other clades and clusters
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Fig. 2A-B. PCR amplification with the markers YP7D-1 (A) and YP7D-2 (B) in 14 Chinese winter wheat lines. M — DNA ladder
DL2000; 01 Nongda 3291 (Psyl-D1a, yellow pigment content 3.18 mg kg™!); 02 Shannong 1355 (PsyI-Dla, 3.36); 03 Yan 2801 (Psy!-
Dla, 2.69); 04 Yun 97169 (Psyl-Dla, 3.42); 05 N9209-3 (Psyl-Dla, 2.27); 06 Zhongliang 88375 (Psyl-D1g, 2.88); 07 Shannong
413863 (Psyl-Dla, 1.84); 08 Huaimai 17 (Psyl-Dla, 1.16); 09 Jimai 1 (Psy/-Dla, 0.93); 10 Xinong 336 (Psyl-Dla, 0.48); 11 Ning
97-18 (Psyl-Dla, 0.35); 12 Huaimai 16 (Psyl-Dla, 0.57); 13 E86642 (Psyl-Dla, 0.62); 14 R25 (Psyl-Dla, 0.86). (A) The PCR
products from YP7D-1 were separated on 6% polyacrylamide gels. (B) The PCR products from YP7D-2 were separated on 1.5%

agarose gels.)

were identical among the three trees and were well sup-
ported by high bootstrap values.

The phylogenetic tree consisted of two subtrees (Fig. 1).
The subtree I comprised 11 out of 14 alleles at Psyl-A1
locus, 10 alleles at Psy/-DI locus and nine out of 16
alleles at Psyl-B1/Psyl-S1 locus, while subtree II included
the other three alleles of Psyl-A41, i.e. Psyl-Alh, Psyl-Ali,
Psyl-A1j and the other seven alleles at Psyl-B1/Psyl-S1
locus, i.e. Psyl-Blc, Psyl-Bld, Psyl-Blk, Psyl-Blm,
Psyl-Sla, Psyl-S1b and Psyl-S1c. Within the subtree I,
three groups were found, i.e. Psyl-Al group, Psyl-Bl
group and Psyl-DI group.

The Psyl-Al group was further divided into three clus-
ters, 1, 2 and 3, and the first one included Psy/-A4la and

Fig. 3. PCR amplification of Chinese Spring, its nullisomic-
tetrasomic lines, and ditelosomic line 7DS with STS markers
YP7D-1 and YP7D-2, respctively. M — DNA ladder DL2000;
Chinese Spring (lanes 01 and 06); 02 N7A-T7B (lanes 02 and
07); 03 N7B-T7D (lanes 03 and 08); 04 N7D-T7A (lanes 04 and
09); 05 DT7DS (lanes 05 and 10).

Psyl-A1b from common wheat and Psy/-A /e from durum
wheat, Psyl-Alk from T. dicoccoides, T. dicoccum and T.
spelta, Psyl-Alm and Psyl-Aln from T. dicoccum and T.
spelta, respectively. Evidently, T. dicoccoides DS3, T. dic-
occum DM37 and T. spelta Speltl67 shared the same
allele, Psy1-A1k, which was highly homologous to that of
T. aestivum cv. Chinese Spring (Psy-A1a) with only one
SNP in the fourth intron, and that of 7. dicoccum DM26
(Psyl-Alm) and T. spelta Spelt167 (Psyl-A1n) with a few
SNPs in introns (Fig. Al). The allele from 7. aestivum
Shaan 9314 (Psyl-A1b) and that from 7. durum DRS8
(Psyl-Ale) showed high sequence identity, with only one
synonymous SNP in the first exon. Although the allele
from PsyI-A1b resided on the peripheral clade of the clus-
ter 1, only a 37 bp InDel and a few SNPs were detected
between Psyl-A1b and other Psyl-A1 alleles in this clus-
ter, demonstrating their close relationships. The second
one consisted of Psyl-Alf and Psyl-Alg from T. urartu.
There was two 1 bp InDels and two SNPs between them in
introns (Fig. Al). The last one contained Psy/-41c from
common wheat, Psyl/-Ald from T. durum and T. dicoc-
cum, and Psyl-A1l from T. dicoccoides (Fig. 1). It is nota-
ble that 7. dicoccum DM28, T. durum Langdon shared the
same allele Psyl-A1ld, which was highly homologous to
that of 7. aestivum M564 (Psyl-A1c) with only one 1 bp
InDel and one SNP in introns, and that of T. dicoccoides
DS6 (Psyl-A1l) with only one SNP in the fifth intron,
respectively (Fig. Al).
The Psyl-D1 group was further divided into two clusters,
1 and 2, and the former included Psyl-D1b, Psyl-DIc and



216 J. Wang et al.

Hereditas 146 (2009)

Psyl-DI1d from Ae. tauschii and Psyl-DIg from T. aesti-
vum, which shared a very high identity of 97.7 to 99.9%.
Although the allele Psy/-D1g from common wheat resided
on the peripheral clade of cluster 1, only several SNPs and
a 1311 bp InDel were detected between Psyl-D1g and other
Psyl-DI alleles in this cluster, demonstrating their close
relationships. The latter contained Psy/-Dla from common
wheat, Psyl-Dle and Psyl-DIf from T. spelta, and Psyl-D1h,
Psyl-DIi and Psyl-D1j from Ae. tauschii, which showed
high sequence identity of 91.3 to 100%. Three SNPs were
found in introns among Psy!-Dla, Psyl-Dle and Psyl-DIf.
Actually, Psyl-Dl1e was identical to Psy-DIfin the coding
region, and there was only one SNP in 5’ untranslated region
between them. In addition, three SNPs in introns and one
synonymous SNP in the first exon were found between
Psyl-Dla from T. aestivum and Psyl-D1i from Ae. tauschii,
demonstrating their close relationships (Fig. A3). It is nota-
ble that the allele Psyl-D1j and Psyl-D1h located on the
outer clade of the cluster 2 (Fig. 1), which were mainly
attributed to several SNPs and InDels. What the allele Psy!-
D1j mainly differed from Psy/-Dla was a 174 bp insertion in
the first intron, and a 1252 bp deletion and a 40 bp insertion in
the third intron, respectively. The allele Psy/-D1h showed a
40 bp insertion in the third intron compared with Psy/-Dla,
besides a 1 bp InDel, a 2 bp InDel and 17 SNPs in introns and
one synonymous SNP in the first exon (Fig. A3).

Similarly, the Psyl-BI group also comprised two clus-
ters, 1 and 2, and the former included Psyl-Ble found in
durum, 7. dicoccum and common wheat, and the latter
contained Psyl-Bla from T. dicoccoides, T. spelta and
common wheat, Psy/-B1b from common wheat, Psyl-Blf
from durum wheat, Psyl-Blg from T. dicoccoides and
durum wheat, Psyl-B1h and Psyl-Bli from T. dicoccoides,
and Psyl-Blj and Psyl-Bll from T. dicoccum (Fig. 1).
T. dicoccum DM28, T.durum DRS8, and T. aestivum M484
shared the same allele, Psyl-Ble, showing lower sequence
identities with the other Psy/-B1 alleles. Likewise, T dic-
occoides DS6 and T. durum DR1 shared the same allele,
Psyl-Blg, which resided on the outer clade of the cluster
2, besides T. dicoccoides (Psyl-B1h). There was a 3 bp
InDel in the poly C region of the fifth intron between
Psyl-Blg and Psyl-Bla (Fig. A2). Of the eight SNPs
between the two alleles, three were found in introns and
five in exons resulting in the changes of three aminoacid
residues at positions 95 (substitution from leucine in Psy -
Bla to valine in Psyl-Bl1g), 128 (lysine to glutamate) and
324 (valine to phenylalanine), respectively. Psyl-Blh
showed a 1 bp InDel in the Poly C region of the fifth intron
and four SNPs compared with Psy/-Bla, with three in
introns and one in exons, resulting in a shift from valine to
phenylalanine in deduced amino acid sequences. In addi-
tion, 7. dicoccoides DS4, T. spelta SP9 and T. aestivum
Chinese Spring shared the same allele, Psy/-Bla, which
was highly homologous to those of 7. aestivum (Psyl-

B1b), T. dicoccoides (Psyl-Bli), T. dicoccum (Psyl-Blj
and Psyl-Bl1l), and T. durum (Psyl-BIf) with a few SNPs
and InDels in the introns (Fig. A2).

Within the subtree II, two groups were found, i.e.
Psyl-Al group and Psyl-B1/Psyl-S1 group. The Psyl-A1
group included Psy!-A1h from T. boeoticum and T. mono-
coccum, and Psyl-Ali and Psyl-Alj from T. monococ-
cum. The accessions T. boeoticum BO1, T. monococcum
MS5 shared the same allele, Psy/-A1h, encoding exactly
the same polypeptide sequence as Psyl-A1i, but different
from that of Psy/-A1j with only four residues at positions
112 (substitution from serine in Psy/-A1h to glutamine in
Psyl-Alj), 116 (glutamine to alanine), 117 (glutamine to
alanine) and 118 (alanine to glutamine), respectively.
Apart from several SNPs and InDels, the sequence differ-
ences between Psyl-Al alleles from 7. boeoticum and
T. monococcum and other Psyl-A1 alleles from common
wheat and its relatives were mainly present in one 210 bp
InDel, located in the third intron (Fig. A1).

The Psyl-B1/Psyl-SI group was further divided into
two clusters, 3 and 4, and the former included Psyl-Blc
from common wheat, and Psy/-BIm from T. dicoccum
and T. spelta. A same allele, Psyl-Blm, was detected in
T. dicoccum DM47 and T. spelta Speltal 67, highly similar
to Psyl-Blc, an allele from T. aestivum cv. CA9648, with
only one SNP and two 1 bp InDels in the third intron,
demonstrating their close relationships. The latter con-
tained Psyl-Bld from common wheat, Psy/-Blk from
T. dicoccum and Psyl-Sla, Psyl-S1b, Psyl-SIc from Ae.
speltoides. A sequence identity of 90.1 to 96.6% was
shown among these five Psy/-BI/Psyl-S1 alleles in the
cluster 4. The allele Psyl-Blk from T. dicoccum DM33
and Psy-Sla from Ae. speltodies Ae48 shared a very high
sequence identity of 96.6%, with a few SNPs and InDels,
particularly a 163 bp InDel in the third intron (Fig. A2).
Moreover, they shared a highly similar polypeptide
sequence and differed only in the 62nd (substitution from
valine in Psyl-Blk to alanine in Psyl-Sla) and 275th
(aspartate to glutamate) residues, demonstrating their
close relationships.

DISCUSSION

Phylogenetic relationships of the Psyl alleles and the
origin of common wheat

Common wheat (7. aestivum, AABBDD) originated from
the hybridization of emmer wheat (7. dicoccum, AABB)
with Ae. tauschii (DD) about 8000 years ago (HUANG et al.
2002). Many studies suggested more than one emmer line
was involved in the formation of allohexaploid wheat (Gu
et al. 2004; IsiporeE et al. 2005; RacurATHY et al. 2008; HE
et al. 2009b). Similarly, our results may also imply the
same result of polyphyletic origin of common wheat as
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demonstrated above. We found 7. spelta Spelt167 shared
the same allele, Psyl-A1k, with T. dicoccoides DS3 and
T. dicoccum DM37. In addition, T. dicoccoides DS4,
T. spelta SP9 and T. aestivum Chinese Spring shared the
same allele, Psy/-Bla. From the above results, we can
deduce that common wheat was domesticated from
T. spelta which might be the earliest hexaploid wheat. It is
notable that durum and emmer wheats shared the same
ancestor of 7. dicoccoides and closely related to each other
(SaLammi et al. 2002; Ozkan et al. 2005; JauHar 2007). In
the present study, 7. dicoccum DM28, T. durum Langdon
shared the same allele, Psy/-A1d, and the common allele
Psyl-Blg was also isolated from 7. dicoccoides DS6 and
T. durum DR1. We also found that the allele Psyl-411]
from T. dicoccoides DS6 was identical to TtPSYI-Al
(EU096090; Znanc and Duscovsky 2008) identified from
durum cultivars U1113 and Kofa, further supporting the
above theory. Based on the previous (HE et al. 2009a,
2009b, 2009¢) and present studies, common wheat may be
created by recurrent hexaploidization events, involving
more than one 7. dicoccum and Ae. tauschii lines, coincid-
ing with the theory of recurrent formation of polyploid
plant proposed by SorTis et al. (1999).

The A genome of common and durum wheats was orig-
inated from 7. urartu (Dvorak et al. 1993; Ciarrr et al.
2000; Huan et al. 2002; PETERSEN et al. 2006), which is in
agreement with the results inferred from the structure of
the subtree I (Fig. 1), where the allele from T urartu was
clustered with those from tetraploid and hexaploid wheats.
As expected, the three alleles, Psyl-A1h from T. boeoti-
cum and T. monococcum, and Psyl-Ali and Psyl-Alj
from 7. monococcum, were clustered together as outgroup
of the tribe, which were markedly different from the other
Psyl-A1 alleles with a number of SNPs and InDels, fur-
ther supporting the above theory.

On the other hand, three trees were generated based on
different algorithms; nevertheless, topologies of the trees
were highly similar to each other, implying the validity of
the phylogenetic relationships. Only the relative position
of Psyl-Sic and the two other alleles, Psy/-Bld and Psyl-
S1b, differed in the three trees as mentioned above, which
were probably due to unusual sequence characteristics of
these alleles making variable phylogenetic inferences
when different algorithms were used. These Psyl-B1/
Psyl-S1 alleles in subtree II exhibited largely sequence
divergences from those in subtree I, ranging from 53.0 to
71.1%. As expected, the seven alleles, Psy/-BIc and Psy1-
Bl1d from common wheat, Psyl-Blk from T. dicoccum,
Psyl-Sla, Psyl-S1b, Psyl-Sic from Ae. speltoides, and
Psyl-Blm from T. dicoccum and T. spelta, were clustered
together as outgroup of the phylogenetic tree. HE
et al. (2009a) inferred Psyl-Blc and Psyl-Bld probably
evolved from a common ancestor early in the divergence
of the Psy-B1 alleles from the common presence of a

Stowaway element in the third introns. In this study, we
also found the Stowaway element in Psyl-Bim, Psyl-Blk,
Psyl-Sla through Psyl-Sic (Fig. A2), demonstrating that
Ae. speltoides might be the B genome donor of common
wheat or at least major donor of that. Moreover, the allele
Psyl-Blc of common wheat showed high sequence iden-
tity with that of 7. dicoccum DM47 (Psyl-Blm) and
T. spelta Speltal67 (Psyl-BIm), with only one SNP and
two 1 bp InDels detected, suggesting that Psy/-B1c might
have evolved from Psyl-Blm, or inherited from an ances-
tor closely related to 7. dicoccum DM47. Therefore, dis-
covery of Psyl-BIm from common wheat relative species
further supported that Psy/-Bic and Psyl-Bld must have
been inherited from two ancestors of emmer wheat (HE
et al. 2009c¢). Similarly, another unusual sequence charac-
teristic allele, Psyl-Ble, was detected in CIMMY T wheat
line M484 and durum wheat line DRS by HE et al. (2009a,
2009c). They suggested that the allele Psyl-Ble found in
common wheat was actually introduced from durum wheat
by an introgression event. However, in this study, we iso-
lated Psyl-Ble in T. dicoccum DM28, indicating that
Psyl-Ble from common wheat inherited from an ancestor
of T. dicoccum, and further demonstrated the very close
relationship between emmer wheat and durum wheat,
which shared the common ancestor of 7. dicoccoides.

In the recent years, increasing evidences showed that
more than one Ae. tauschii lines participated in the forma-
tion of allohexaploid common wheat (HamMMER 1980;
Dvorak et al. 1998; LELLEY et al. 2000; CALDWELL et al.
2004; GiLes and Brown 2006; HE et al. 2009b). In this
study, the genome tribe D included two distinct alleles
from common wheat, Psy/-Dla and Psyl-DIg (Fig. A3),
implying they have been inherited from different Ae.
tauschii donors. The allele Psyl-DIi from Ae. tauschii
Ae38 showed great sequence identity with the allele Psy!-
Dla from common wheat, with only one synonymous
SNP in the first exon and three SNPs in introns, indicating
that Psyl/-Dla from common wheat might have been
derived from Ae. tauschii Ae38 or other Ae. tauschii
donors closely related to it. However, the ancestor of Psy /-
DIg was not identified in this study. This may be ascribed
to the limited samples of Ae. tauschii accessions, missing
the Ae. tauschii lines with an allele related to the ancestor
of Psyl-Dlg.

Allelic variants of Psyl-D1 in common wheat

Grain yellow pigment content is an important trait in com-
mon wheat. The two Psyl genes highly associated with
grain yellow pigment content, Psy/-A/ and Psyl-BI on
chromosomes 7A and 7B, respectively, were identified
previously (PARKER et al. 1998; Ma et al. 1999; MarEs and
CampBELL 2001; KucHEL et al. 2006; ZHANG et al. 2006; HE
et al. 2008, 2009a; ZHanG et al. 2009). However, no QTLs
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for grain yellow pigment content on chromosomes 7D
have been detected in common wheat yet. This might be
attributed to little variation at Psy/-DI locus of common
wheat. In the present study, 193 Chinese wheat cultivars
and advanced lines with different yellow pigment contents
were genotyped with the markers YP7D-1 and YP7D-2, and
191 of them were the genotype of Psyl/-Dla, and only two
lines, CA9550 and Zhongliang 88375, had the allele Psy!-
D1g. The results indicated that little variation was present at
Psyl-DI locus in common wheat cultivars, and thus no
major QTL for yellow pigment content were detected on
chromosome 7D. However, we can not rule out the possibil-
ity that the InDels among the allelic variants at Psy/-DI
locus might influence the splicing of premature mRNA,
which could influence the expression of the Psy/-D1 gene.
Howrrr et al. (2009) reported that the 37 bp insertion at the
5’-end of the second intron of Psyl-A1b created a new
splice site, resulting in four different transcripts, in which
only the wild type splice variant could produce an enzy-
matically active protein. Thus it is essential to intensively
study the Psyl-D1 alleles of common wheat and its rela-
tives in the future, which might help us to understand the
molecular mechanism of grain yellow pigment content.
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APPENDIX 1

Table Al. Forty-eight accessions of wheat and its relatives used in this study.

Accession
identifier® Species Genome Allele Donor® Origin®
P1428326 T. urartu A" Psyl-Alf Lebanon /
P1428333 T. urartu A" Psyl-Alf Lebanon /
URI1 T. urartu A" Psyl-Alg / Hungary
P1538729 T. urartu A" Psyl-Alg Turkey /
P1538732 T. urartu A Psyl-Alg Turkey /
BO1 T. boeoticum A™ Psyl-Alh / /
BO3 T. boeoticum Am Psyl-Alh Germany /
BOS5 T. boeoticum Am Psyl-Alh USA /
BO8 T. boeoticum Am Psyl-Alh Hungary /
BO9 T. boeoticum A™ Psyl-Alh Hungary /
MO1 T. monococcum Am Psyl-Ali / /
MO2 T. monococcum A™ Psyl-Alj / Soviet Union
MO4 T. monococcum Am Psyl-Ali / Spain
MOS5 T. monococcum A™ Psyl-Alh Germany /
Aed8 Ae. speltoides S Psyl-Sla Germany Israel
Ae49 Ae. speltoides S Psyl-S1b Germany Turkey
Y162 Ae. speltoides S Psyl-Sic Germany Iraq
Ae34 Ae. tauschii D Psyl-D1b Canada /
Ae35 Ae. tauschii D Psyl-D1b Canada /
Ae37 Ae. tauschii D Psyl-Dih France Soviet Union
Ae38 Ae. tauschii D Psyl-Dli France Iran
Ae39 Ae. tauschii D Psyl-Dic France Soviet Union
Aed2 Ae. tauschii D Psyl-DIj Sichuan, China Shaanxi, China
Aed3 Ae. tauschii D Psyl-D1b USA /
Ae46 Ae. tauschii D Psyl-Dlic / Henan, China
Y57 Ae. tauschii D Psyl-D1b Middle East Middle East
Y59 Ae. tauschii D Psyl-Dic / Xinjiang, China
Y92 Ae. tauschii D Psyl-Dlc Xinjiang, China Xinjiang, China
Y93 Ae. tauschii D Psyl-Dic Xinjiang, China Xinjiang, China
Y95 Ae. tauschii D Psyl-Did Xinjiang, China Xinjiang, China
Y98 Ae. tauschii D Psyl-Dlic Xinjiang, China Xinjiang, China
Y99 Ae. tauschii D Psyl-D1d Xinjiang, China Xinjiang, China
DS3 T. dicoccoides AB Psyl-Alk / /
Psyl-Blh
DS4 T. dicoccoides AB Psyl-Alk USA /
Psyl-Bla
DS6 T. dicoccoides AB Psyl-A1l Germany /
Psyl-Blg
DS7 T. dicoccoides AB Psyl-Alk Germany /
Psyl-Blh
DS8 T. dicoccoides AB Psyl-Alk Germany /
Psyl-Bli
DM26 T. dicoccum AB Psyl-Alm / Ethiopia
Psyl-Blj
DM28 T. dicoccum AB Psyl-Ald Hungary /
Psyl-Ble
DM33 T. dicoccum AB Psyl-Ald / Morocco
Psyl-Blk
DM37 T. dicoccum AB Psyl-Alk / Poland
Psyl-Bl1l
DM47 T. dicoccum AB Psyl-Alk / Yemen
Psyl-Blm

(Continued)
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Table Al. (Continued).

Accession
identifier® Species Genome Allele Donor® Origin®
SP9 T. spelta ABD Psyl-Aln Germany /
Psyl-Bla
Psyl-Dle
Spelt167 T. spelta ABD Psyl-Alk / /
Psyl-Blm
Psyl-Dle
Spelt217 T. spelta ABD Psyl-Alk / /
Psyl-Blm
Psyl-DIf
Spelt220 T. spelta ABD Psyl-Alk / /
Psyl-Blm
Psyl-DIf
Chinese T. aestivum ABD Psyl-Ala / Sichuan, China
Spring Psyl-Bla
Psyl-Dla
Zhongliang T. aestivum ABD Psyl-Dig / Gansu, China
88375

“accession identifiers except those of common wheats were from NFCRI, Inst. of Crop Science, CAAS, China and College of Life

Science, Capital Normal Univ., Beijing, China.

donor and origin refer to countries or regions from where the germplasms were introduced and were originally collected, respectively;
slashes denote missing records.
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Psyl-Ala CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Alb CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
bPsyl-Alc CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Ald CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Ale CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Alf CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCECGCCGCCGGTGATGGCGCC 70
Psyl-Alg CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCICGCCGCCGGTGATGGCGCCI

Psyl-Alh CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Ali CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGA.GGCGCCG 70
Psyl-Alj CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Alk CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-All CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Alm CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70
Psyl-Aln CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCCGGCCCCGCCGCCGGTGATGGCGCCG 70

Psyl-Ala CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alb CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alc CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Ald CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Ale CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alf CGCGGGACGGCTTCCAGTGCTCCCGlCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alg CGCGGGACGGCTTCCAGTGCTCCCGlCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alh CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Ali CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alj CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alk CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-All CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Alm CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140
Psyl-Aln CGCGGGACGGCTTCCAGTGCTCCCGCCTGCTACCCAAGAAGAAACAGCAGAGGCCGCGCTGGGTGCTCTG 140

Psyl-Ala CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alb CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alc CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Ald CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Ale CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alf CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alg CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alh CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Ali CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alj CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alk CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-All CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Alm CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210
Psyl-Aln CTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCGCCG 210

Psyl-Ala GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alb GTITACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alc GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Ald GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Ale GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alf GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alg GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alh GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Ali GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alj GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alk GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-All GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Alm GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280
Psyl-Aln GTGTACTCCAGCCTCACCGTCAGCCCCGGAGGCGACGCCGCCGTCGCCGTCGTCTCGTCGGAGCAGAAGG 280

Psyl-Ala TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA 350
Psyl-Alb TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA 350
Psyl-Alc TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA 350
Psyl-Ald TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA 350
Psyl-Ale TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA 350
Psyl-Alf TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCiICAGCAGCA 350
Psyl-Alg TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAGCAGCAGCA 350
Psyl-Alh TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAICAGCAGCA 350

Fig. Al. Alignment of the alleles at Psyl-Al locus. SNPs are shadowed; gaps are filled with dashes. The introns are
underlined, and the start and terminal codons are boxed.
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TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCABCAGCAGCA
TGTACGACGTGCTECTGAAGCAGECGGCATTGCTCAAGCGCCAGCTGCGCCCCERGCAGCAGCACEECEE
TGTACGACGTCGTGGTGAAGCAGCCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA
TGTACGACGTGGTGGTGAAGCAGCCCGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA
TGTACGACGTGGTGGTGAAGCAGCCCGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCCTCGCAGCAACAGCAGCA

GGCGCCGCCAGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGL
GGCGCCGCCAGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGL
GGCGCCGCCIGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGC
GGCGCCGCCIGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGC
GGCGCCGCCAGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGL
GGCGCCGCCIGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGC
GGCGCCGCCIGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGC
GGCGCCGCCEGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGLCTGL
GGCGCCGCCEGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGL
-GCCGCC GCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGC
GGCGCCGCCAGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGLCTGL
GGCGCCGCCIGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGC
GGCGCCGCCAGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGL
GGCGCCGCCAGCCGTCGCCAGGGAGCTGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGL

GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT-CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT-CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT-CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTAC CTCCTTECATGEATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTAC CTCCT E ﬂg ATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT-CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT
GGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGCCACTCCTT -CGTGGATACTCTGTT

TTTCTTGAGCCATGGTGGCAGGCTGCATGCCAAGCCEETGTTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCGTGCCAAGCCGGTGTTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCGTGCCAAGCCGETETTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCGTGCCAAGCCGETETTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGECAGGCTGCATGCCAAGCCAETCTTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCATGCCAAGCCAETCTTCCGGTGATCATGCGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCGTGCCAAGCCGETGTTCCGETGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCA- - - ———---—-- AGCCGHTGTTCCGGTGATCATGGAGCTCERTCATTCAT
TTTCTTGAGCCATGGTGGCA -~ - - - ----- AGCCGATGTTCCGGTGATCATGGAGCTCEITCATTCAT
TTTCTTGAGCCATGGTGGCA -~ - -~ - - - - AGCCGATGTTCCGGTGATCATGGAGCTCEITCATTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCGTGCCAAGCCGETGTTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCGTGCCAAGCCAETGTTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGGTGGCAGGCTGCATGCCAAGCCAETCTTCCGGTGATCATGGAGCTCACTCGTTCAT
TTTCTTGAGCCATGETGGCAGGCTGCATGCCAAGCCAETCTTCCGGTGATCATGGAGCTCACTCGTTCAT

GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG

GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGECGGCGCGCCATATGGGCCATCTACG
GTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACCGAGGAGCGGCGGCGCGCCATATGGGCCATCTACG
————————————————————————————————————— GT- - - -AATCTGAAAATTCACCATGCCTGGTTT
GTAATCTGAAAATTCGCCGCCATATGGGCCATCTACGGT - - - -AATCTGAARATTCACCATGCCTGGTTT
------------------------------------- GT- - - -AATCTGAAAATTCACCATGCCTGGTTT
------------------------------------- GT- - - -AATCTGAAAATTCACCATGCCTGGTTT

Fig. Al. (Continued).
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Psyl-Ale GTAATCTGAAAATTCGCCGCCATATGGGCCATCTACGAT - - - -AATCTGAAAATTCACCATGCCTGGTTT 695
2 ¥ B GT-- - -AATCTGAAAATTCACCATGCCTGGTTT 658
PSY1-Alg -----------==-—"“-7-"“"“““"—"“=—“—“———“——-—--- GT-- - -AATCTGAAAATTCACCATGCCTGGTTT 658
PSYl-AlR —-----—==-—mmmmmmmm o mm oo~ GT- - - -AATCTGAAAATTCACCATGCCTGGTTT 646
2T % GT, AATCTG TCACCARGCCTGGETT 651
Pgyl-Alf ===-======-m==-m----mee-—ea——-a—o-- GT, AATCTG TCACCAAGCCTGGETT 651
PSYl1-AlK —------—=-——=-—==——“—=——————————————-- GT- - - -AATCTGAAAATTCACCATGCCTGGTTT 658
PSY1-Al1l ===---==-==-mmmmmemmme—mmm——m——-a—o-- GT- - - -AATCTGAAAATTCACCATGCCTGGTTT 658
PSYl1-AIM —------—=-—==——=—————————————~—~———~———- GT- - - -AATCTGAAAATTCACCATGCCTGGTTT 658
PSY1-AIN --------=-—==-—==———=——"————————————-- GT-- - -AATCTGAAAATTCACCATGCCTGGTTT 658

Psyl-Ala GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Alb GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 76E
Psyl-Alc GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Ald GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Ale GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 76E
Psyl-Alf GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Alg GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Alh GGQ.CCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGT AGTTAGTITCAGTAAT 71€
Psyl-Ali GGACCCTCCATTGTTGCTCCCCTGTTGT.GTATCAGTATGTGTCACACAGTGT AGTTAGTITCAGTAAT 721
Psyl-Alj GGACCCTCCATTGTTGCTCCCCTGTTGT.GTATCAGTATGTGTCACACAGTGTIAGTTAGTITCAGTAAT 721
Psyl-Alk GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-All GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Alm GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728
Psyl-Aln GGACCCTCCATTGTTGCTCCCCTGTTGTGGTATCAGTATGTGTCACACAGTGTTAGTTAGTGTCAGTAAT 728

Psyl-Ala GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-Alb GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 83E
Psyl-Alc GTAACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-Ald GTAACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-Ale GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 83CE
Psyl-Alf GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-Alg GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-Alh GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 78€
Psyl-Ali GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 791
Psyl-Alj GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 791
Psyl-Alk GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-All QIIACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 798
Psyl-Alm GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 79€
Psyl-Aln GTGACTGAAAATTCAGCTAGTTTCATTCTCACTTCAGACCGTCAGAAAGGGCATGCCCACATTTTGCATC 798

Psyl-Ala AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 86¢
Psyl-Alb AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 90¢t
bPsyl-Alc AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAICACTCCCCAAGAAAATTGGC 86¢
Psyl-Ald AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCA.CACTCCCCAAGAAAATTGGC 86¢
Psyl-Ale AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 90¢t
Psyl-Alf AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 86¢
Psyl-Alg AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATITTCAACACTCCCCAAGAAAATTGGC 86¢
Psyl-Alh AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 85¢€
Psyl-Ali AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 861
Psyl-Alj AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 861
Psyl-Alk AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 86¢
Psyl-All AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAICACTCCCCAAGAAAATTGGC 86¢
Psyl-Alm AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 86¢
Psyl-Aln AGTTAAATTGCTACATATTGTATTTAACAGCAACTTGCAAGAATCTTCAACACTCCCCAAGAAAATTGGC 86¢

Psyl-Ala CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Alb CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 97t
Psyl-Alc CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Ald CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Ale CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 97¢
Psyl-Alf CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Alg CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Alh CACTTT GTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 92¢
Psyl-Ali CACTTT GTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 931
Psyl-Alj CACTTTIIAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 931
Psyl-Alk CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-All CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Alm CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢
Psyl-Aln CACTTTAAAGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTG 93¢

Fig. Al. (Continued).
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CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGG.TCGTATAlgé
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGETCGTATACCA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGETCGTATACCA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGETCGTATACCA
CATGCTATGTITTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGG TCGTATACCA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA
CATGCTATGTGTTTACAGATACTCCTATATACGTAGTATAGTCAGTGAAGAATAAAGGGTTCGTATAACA

CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTITTGGCTAAATGGCTTCAATAGGA

CTTTTT-ATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTETTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTECAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTECAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTECCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA
CTTTTTTATATGCCATTATGTGTGGAAGCATCAAATTAGGCTTTTTGTTGGCTAAATGGCTTCAATAGGA

TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTGGGGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTGGGGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTIGGACATGAATC TGAGGGTAC

TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTAAGGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTGGGGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTAAGGACATGAATCTGAGAGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTAAGGACATGAATCTGAGAGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTAAGGACATGAATCTGAGAGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCC- .GGACATGAATCTGAGIGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCT.GGACATGAATCTGAGIGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTGGGGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCT.GGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTGGGGACATGAATCTGAGGGTAC
TCAAAGTACACGAGAAAAGGTTGCAAGAACATATTCCTCAAATTGCCTGGGGACATGAATCTGAGGGTAC

CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
GTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT-GTT
GTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTAGAGCATCETTECTE
GTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT-GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT
CGTCAGTTCTAAATGAGATATACTCTAGGCATCAATCACTTTCAGAATCTGATGTATAGCATCATT -GTT

CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
QAQTITGGTGIAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT
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Psyl-All CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT 1287
Psyl-Alm CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT 1287
Psyl-Aln CAGTATGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCACGCCGCAGGCGCT 1287

Psyl-Ala GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-Alb GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1394
Psyl-Alc GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-Ald GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-Ale GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1394
Psyl-Alf GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-Alg GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1356
Psyl-Alh GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1345
Psyl-Ali GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1350
Psyl-Alj GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1350
Psyl-Alk GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-All GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-Alm GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357
Psyl-Aln GGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTC 1357

Psyl-Ala TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-Alb TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1464
Psyl-Alc TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-Ald TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-Ale TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1464
Psyl-Alf TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-Alg TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1426
Psyl-Alh TCIGACACCATCACCAAGTTCCCCATAGATATTCAGGT%.CAGCTI—GCCGGTGCATAATTGTTCAGTCC 1414
Psyl-Ali TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1420
Psyl-Alj TCIGACACCATCACCAAGTTCCCCATAGATATTCAGGT%ICAGCTIfGCCGGTGCATAATTGTTCAGTCC 1419
Psyl-Alk TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-All TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-Alm TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427
Psyl-Aln TCTGACACCATCACCAAGTTCCCCATAGATATTCAGGTATCAGCTTAGCCGGTGCATAATTGTTCAGTCC 1427

Psyl-Ala ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1497
Psyl-Alb ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1534
Psyl-Alc ACATTGTATGATTCTGGTAGAACAGAGIGGTGGTGGATATTCCCTGTCAGCATCA.ATTGCCCCTAGACC 1497
Psyl-Ald ACATTGTATGATTCTGGTAGAACAGAGIGGTGGTGGATATTCCCTGTCAGCATCAIATTGCCCCTAGACC 1497
Psyl-Ale ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1534
Psyl-Alf ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1497
Psyl-Alg ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 14096
Psyl-Alh ACATTGTATGATTCIGGTAGAACAGAGTGGTlGTGGATATTCCCTGTCAGCATC ATT-CCCCCAGACC 1483
Psyl-Ali ACATTGTITGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC ATT-CCCCCAGACC 1489
Psyl-Alj ACATTGTATGATTCIGGTAGAACAGAGTGGTlGTGGATATTCCCTGTCAGCATC ATT-CCCCEAGACC 1488
Psyl-Alk ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1497
Psyl-All ACATTGTATGATTCTGGTAGAACAGAGIGGTGGTGGATATTCCCTGTCAGCATCA.ATTGCCCCTAGACC 1497
Psyl-Alm ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1497
Psyl-Aln ACATTGTATGATTCTGGTAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATCAAATTGCCCCTAGACC 1497

Psyl-Ala TCACAATCTCAGTGCAAGATGAC--------------------—-- CGGAAAGTCGATGATTG-GTCAAAA 1544
Psyl-Alb TCACAATCTCAGTGCAAGATGAC----------—------------ CGGAAAGTCGATGATTG-GTCAAAA 1581
Psyl-Alc TCACAATCTAAGTGCAAGATGAC---------------------- CAGAAAGTCGATGATTG-GTCAAAA 1544
Psyl-Ald TCACAATCTAAGTGCAAGATGAC----------—----—--—-—---- CAGAAAGTCGATGATTG-GTCAAAA 1544
Psyl-Ale TCACAATCTCAGTGCAAGATGAC-----------—--——---—-—-—— CGGAAAGTCGATGATTG-GTCAAAA 1581
Psyl-Alf TCACAATCTCAGTGCAAGATGAC----------—--——-——-——-——-—- CGGAAAGTCGATGATTG-GTCAAAA 1544
Psyl-Alg TCACAATCTCAGTGCAAGATGAC-----------—---—-—---—--—- CGGAAAGTCGATGATTG-GTCAAAA 1543

Psyl-Alh TCACAATCTCAGTGCAAGATGACTAGCTAGGCCTTCTAAGTTGAC ClGAAAGTCGATGATT.GTCAAAA 1553
Psyl-Ali TCACAATCTCAGTGCAAGATGACTAGCTAGGCCTTCTAAGTTGACCGGAAAGTCGATGATTEIGTCAAAA 1559
Psyl-Alj TCACAATCTCAGTGCAAGATGACTAGCTAGGCCTTCTAAGTTGACCIGAAAGTCGATGATT GTCAAAA 1558

Psyl-Alk TCACAATCTCAGTGCAAGATGAC----------=----—--—-—--- CGGAAAGTCGATGATTG-GTCAAAA 1544
Psyl-All TCACAATCT.AGTGCAAGATGAC —————————————————————— ClGAAAGTCGATGATTG—GTCAAAA 1544
Psyl-Alm TCACAATCTCAGTGCAAGATGAC-----------—---—----—---- CGGAAAGTCGATGATTG-GTCAAAA 1544
Psyl-Aln TCACIATCTCAGTGCAAGATGAC 7777777777777777777777 CGGAAAGTCGATGATTG-GTCAAAA 1544

Psyl-Ala TTGTTTCGTTTGTCGGCCTTTGGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1614
Psyl-Alb TTGTTTCGTTTGTCGGCCTTTGGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1651
Psyl-Alc TTGTTTCGTTTGTCGGCCTTTIGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1614
Psyl-Ald TTGTTTCGTTTGTCGGCCTTTIGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1614
Psyl-Ale TTGTTTCGTTTGTCGGCCTTTGGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1651
Psyl-Alf TTGTTTCGTTTGTCGGCCTTTIGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1614
Psyl-Alg TTGTTTCGTTTGTCGGCCTTTIGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG 1613
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TTTCGTTTGTCGGCCTTTEATTAGTCTCTGATGCTGTAATTGAGCEGTATGAACTTTTCACACATTG
TTATTTCGTTTGTCGGCCTTTEATTAGTCTCTGATGCTGTAATTGAGCIGTATGAACTTTTCACACATTG
TTGTTTCGTTTGTCGGCCTTTGCTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG
TTGTTTCGTTTGTCGGCCTTTECTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG
TTGTTTCGTTTGTCGGCCTTTGGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG
TTGTTTCGTTTGTCGGCCTTTGGTTAGTCTCTGATGCTGTTGTTGAGCCGTATGAACTTTTCACACATTG

TTITTTCGTTTGTCGGCCTTTITTAGTCTCTGATGCTGTITTGAGCIGTATGAACTTTTCACACATTG
TT,

TAGTGGGGCCTTATCCTGTTGACTAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAA
TAGTGGGGGCTTATCCTGTTGACTAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAA
TEGTGGGCGCTTATCCAGTTGAITAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAA
TEGTGGGCGCTTATCCAGTTGAI TAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCARAA
TAGTGGGCCCTTATCCTGTTGACTAGACGCTATAGTGGCAATCGTCTGGTCAAAGATATGTTTAATCAAA
TAGTGGGCACTTATCCTGTTGACTAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAA
TAGTGGGGACTTATCCTGTTGACTAGACGCTATAGTGGGAATCATCTGGTCAAAGATATGTTTAATCAAA
TAGTGGGGGCTTATCCAGTTGACTAGACG - TATAGTGGGAATCATCTGGT] GATATGTTTAATC
TCTGGT GATATGTTTAATC

TAGTGGGGGCTTATCCAGTTGACTAGACG - TATAGTGGGAATC
TAGTGGGGGCTTATCCAGTTGACTAGACG - TATAGTGGGAATCATCTGGT, GATATGTTTAATC

TAGTGGGGGCTTATCCTGTTGACTAGACGCTATAGTGGCAATCGTCTGGTCAAAGATATGTTTAATCAAA
TBGTGGGGGCTTATCCAGTTGATAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAA
TAGTGGGGGCTTATCCTGTTGACTAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAR
TAGTGGGGGCTTATCCTGTTGACTAGACGCTATAGTGGGAATCGTCTGGTCAAAGATATGTTTAATCAAR

GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGAGCATACCTAGAACAAACAGGAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGAGCATACCTAGAACAAACAGGAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGEAAGTATTATTCC CATACCTAGAACAAACAGEAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGEAAGTATTATTCC CATACCTAGAACARACAGEAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGAGCATACCTAGAACAAACAGGAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGANCATACCAAGAACAAACAGGAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGANCATACCAAGAACAAACAGGAACTT
GTGGGGAAATTATAGGEAGAACTTTTCAGTAAGRATTA -~~~ ~—— =~ === —mm oo oo oo oo oo oo =
GTGGGGAAATTATAGGEAGAACTTTTCAGTAAGAATTA -~ — - - —————------——————————————__
GTGGGGAAATTATAGGEAGAACTTTTCAGTAAGAATTA -~ — - ——————-----———————————————__
GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGAGCATACCTAGAACAAACAGGAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGEAAGTATTATTCCHGARCATACCTAGAACAAACAGEAACTT
GTGGGGAAATTATANGGAGAACTTTTCAGTAAGTATTATTCCCGAGCATACCTAGAACAAACAGGAACTT
GTGGGGAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGAGCATACCTAGAACAAACAGGAACTT

GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAA-TGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAA-TGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT

GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT
GGAAATGATGTAGAAGGAGAAATGAAATCAGGGAGAGTCCAAGTAACTCCAGACCTGAATTATACATCAT

GAAAATGTACCTGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACCTGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACITGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACHETGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACCTGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGT*TGGTCACTCTTTTTTACTGGGITTTGTGGTTTTCIGCCTAATTTCCCATATAAACCGCG

GAAAATGT. TGGTCACTCTTTTTTACTGGGETTTGTGGTTTTCAGCCTAATTTCCCATATAAACCGCG

GAAAATGTACCTGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACITGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACCTGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG
GAAAATGTACCTGGTCACTCTTTTTTACTGGGCTTTGTGGTTTTCGGCCTAATTTCCCATATAAACCGCG

TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA
TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA
TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA

Fig. Al. (Continued).

1623
1629
1628
1614
1614
1614
1614

1684
1721
1684
1684
1721
1684
1683
1692
1698
1697
1684
1684
1684
1684

1754
1791
1754
1754
1791
1754
1753
1730
1736
1735
1754
1754
1754
1754

1824
1861
1824
1824
1861
1823
1822
1730
1736
1735
1824
1824
1824
1824

1894
1931
1894
1894
1931
1893
1892
1730
1736
1735
1894
1894
1894
1894

1964
2001
1964



228 J. Wang et al. Hereditas 146 (2009)

Psyl-Ald TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA 1964
Psyl-Ale TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA 2001
Psyl-Alf TTACTCTITATTTCTTTTCTTTTTCTCITAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTiiiiiiI% 1963

Psyl-Alg TTACTCT@TATTTCTTTTCTTTTTCTCETAGTGAAATCGGCAGTGATCCTGCCTTGCATTGT A 1962
D2 AN S ——_—— GGCAGAGETCCTGACTTGCATTGTAAAAARAA 1762
B N R —,—_—_—,—,—,——————— GGCAGAGETCCTGACTTGCATTGTAAAAAGAA 1768
F N B, ,—,—,,—,,—|—,—|,—_——_|,_ GGCAGAGETCCTGACTTGCATTGTAAAAARAA 1767

Psyl-Alk TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA 1964
Psyl-Al1l TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA 1964
Psyl-Alm TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA 1964
Psyl-Aln TTACTCTCTATTTCTTTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAAAAAAAA 1964

Psyl-Ala --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2031
Psyl-Alb --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2068
Psyl-Alc --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2031
Psy1-A1d B-GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2032
Psyl-Ale --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2068
Psyl-Alf BAGGTCTTGGTCGTTCTTAGCACAACTACTTATGAACTATATTATTGATTTTCTAAA-TGACCAATTACT 2032
Psyl-Alg BAGGTCTTGGTCGTTCTTAGCACAACTACTTATGAACTATATTATTGATTTTCTAAA-TGACCAATTACT 2031
Psyl-Alh BAGGTCTTG-------- G-ABTACTACTTATG. TATTATTGATATTCT TGACCAATTCET 1823
Psyl-Ali --GGTCTTG-------- G-AGTACTACTTATG. TATTATTGATATTCT TGACCAATTAET 1827
Psy1-A1j B-GGTCTTG-------- G-AGTACTACTTATG, TATTATTGATATTCT TGACCAATTAET 1827
Psyl-Alk --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2031
Psy1-A11 B-GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2032
Psyl-Alm --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2031
Psyl-Aln --GGTCTTGGTCGTTCTTAGCACTACTACTTATGAAAAATATTATTGATTTTCTAAA-TGACCAATTACT 2031

Psyl-Ala TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2101
Psyl-Alb TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2138
Psyl-Alc TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2101
Psyl-Ald TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2102
Psyl-Ale TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2138
Psyl-Alf TTTACATATGECAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2102
Psyl-Alg TTTACATATGGCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2101
Psyl-Alh TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTCAAG GC TACAA 1893
Psyl-Ali TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTCAAG GC TACAA 1897
Psyl-Alj TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTCAAG GC TACAA 1897
Psyl-Alk TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2101
Psyl-All TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2102
Psyl-Alm TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2101
Psyl-Aln TTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTCAAGAAGGCGAGGTACAA 2101

Psyl-Ala GAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCGETG 2171
Psyl-Alb GAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCGGTG 2208
Psyl-Alc GAACTTTGABGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGEGGTTGATGAGCGTCCCGGTG 2171
Psyl-Ald GAACTTTGAEGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGCGGTTGATGAGCGTCCCGGTG 2172
Psyl-Ale GAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCGETG 2208
Psyl-Alf GAACTTTGACGAGCTETACATGTACTGCTACTATGTTGCCGGCACCGTGGGETTGATGAGCGTCCCGETG 2172
Psyl-Alg GAACTTTGACGAGCTETACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCGETG 2171
Psyl-Alh GAACTTEGACGAGCTCTACATGTACTGCTACTATGTEGCECCHACBETCGECETCGATGAGCGTCCCGATG 1963
Psyl-Ali GAACTTEGACGAGCTCTACATGTACTGCTACTATGTEGCEGCETACEGTCGGCETCGATGAGCGTCCCGETG 1967
Psyl-Alj GAACTTEGACGAGCTCTACATGTACTGCTACTATGTEGCEGGIACEGTCGGGETCGATGAGCGTCCCGETG 1967
Psyl-Alk GAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCGETG 2171
Psyl-A11l GAACTTTGAMGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCGGTG 2172
Psyl-Alm GAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGEGGTTGATGAGCGTCCCGGTG 2171
Psyl-Aln GAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGCGGTTGATGAGCGTCCCGGTG 2171

Psyl-Ala ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2241
Psyl-Alb ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2278
Psyl-Alc ATGGGCATTGCHCCCGACTCCAAGGCGACAGCTGAGABCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2241
Psy1-Ald ATGGGCATTGCACCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2242
Psyl-Ale ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2278
Psy1-Alf ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2242
Psyl-Alg ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGGCTCG 2241
Psyl-Alh ATGGGCATTGCGCCCGABTCCAAGGCCACBGECEGAGACCGTCTABGECGCCGCTCTGECTCTCGGGCTEG 2033
Psyl-Ali ATGGGCATTGCGCCCGAGTCCAAGGCGACEGCEGAGAGCETCTAGCGCGCCGCTCTGEGCTCTCGEGCTEG 2037
Psyl-Alj ATGGGCATTGCGCCCGAGTCCAAGGCGACEGCEGAGAGCETCTAGCGCGCCGCTCTGEGCTCTCGCGCTEG 2037
Psyl-Alk ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGECTCTCGGGCTCG 2241
Psy1-A1l ATGGGCATTGCHCCCGACTCCAAGGCGACAGCTGAGABCGTCTATGGCGCCGCTCTGGCTCTCGGECTCG 2242
Psyl-Alm ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGECTCTCGGGCTCG 2241
Psyl-Aln ATGGGCATTGCGCCCGACTCCAAGGCGACAGCTGAGAGCGTCTATGGCGCCGCTCTGGCTCTCGGECTCG 2241

Fig. Al. (Continued).



Hereditas 146 (2009)

Cloning and phylogenetic analysis of phytoene synthase in wheat

229

Psyl-Ala
Psyl-Alb
Psyl-Alc
Psyl-Ald
Psyl-Ale
Psyl-Alf
Psyl-Alg
Psyl-Alh
Psyl-Ali
Psyl-Alj
Psyl-Alk
Psyl-All
Psyl-Alm
Psyl-Aln

Psyl-Ala
Psyl-Alb
Psyl-Alc
Psyl-Ald
Psyl-Ale
Psyl-Alf
Psyl-Alg
Psyl-Alh
Psyl-Ali
Psyl-Alj
Psyl-Alk
Psyl-All
Psyl-Alm
Psyl-Aln

Psyl-Ala
Psyl-Alb
Psyl-Alc
Psyl-Ald
Psyl-Ale
Psyl-Alf
Psyl-Alg
Psyl-Alh
Psyl-Ali
Psyl-Alj
Psyl-Alk
Psyl-All
Psyl-Alm
Psyl-Aln

Psyl-Ala
Psyl-Alb
Psyl-Alc
Psyl-Ald
Psyl-Ale
Psyl-Alf
Psyl-Alg
Psyl-Alh
Psyl-Ali
Psyl-Alj
Psyl-Alk
Psyl-All
Psyl-Alm
Psyl-Aln

Psyl-Ala
Psyl-Alb
Psyl-Alc
Psyl-Ald
Psyl-Ale
Psyl-Alf

Psyl-Ali

CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTHGGAGAAGAGTAAGCCAC R A AATG
CGAACCAGCTCACCAACATACTCAGGGATGTIGGAGAAGAGTAAGCCAC A A AATG
CGAACCAGCTCACCAACATACTCAGGGATGTIGGAGAAGAGTAAGCCACOCACTEATTACAACTARAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG
CGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCACTCACTACCAATACAATG

CAATAGTTTTCCCTTG-TAAAATCATTTTTTTTAGAAAAGGAGCATGACCCCCGGCCTCTGCATCTGAGA
CAATAGTTTTCCCTTG-TAAAATCATTTTTTTTAGAAAAGGAGCATGACCCCCGGCCTCTGCATCTGAGA
CAATIGTTTTCCCTTG—TAAAATCAT ————————————————————————————————————————————
CAAT.GTTTTCCCTTG—TAAAATCAT ————————————————————————————————————————————
CAATAGTTTTCCCTTG-TAAAATCATTTTTTTTAGAAAAGGAGCATGACCCCCGGCCTCTGCATCTGAGA

caABBGTTTTCCCTTMTAAMA AT - - - - - - - - oo

carB@cTTTTCCCTTRETAAGARCABT- - - - - - - - - - - oo oo
CAATAGTTTTCCCTTG- TAAAATCATTTTTTTTAGAAAAGGAGCATGACCCCCGGCCTCTGCATCTGAGA
CAATEGTTTTCCCTTG - TAAAATCAT -~ === == == ===~~~ ~——~—~—~—~—~————==——~———— -
CAATAGTTTTCCCTTG- TAAAATCATTTTTTTTAGAAAAGGAGCATGACCCCCGGCCTCTGCATCTGAGA
CAATAGTTTTCCCTTG- TAAAATCATTTTTTTTAGAAAAGGAGCATGACCCCCGGCCTCTGCATCTGAGA

GATGCATACGGCCACTTTATTGATTATTCTCAGGACCTTACAAAGTATTACAACAATGAGCCTGAATCCA
GATGCATACGGCCACTTTATTGATTATTCTCAGGACCTTACAAAGTATTACAACAATGAGCCTGAATCCA

GATGCATACGICCACTTTATTGATTATTCTCAGGACCTTACAAAGTATTACAACAATGAGCCTGAATCCA
GATGCATACGGCCACTTTATTGATTATTCTCAGGACCTTACAAAGTATTACAACAATGAGCCTGAATCCA

CCATCTTGACAACACATGCCGCTACTCCTATCCAAAATGATGAAGGGGTGCTAGCTGGGCCACTACCCAA
CCATCTTGACAACACATGCCGCTACTCCTATCCAAAATGATGAAGGGGTGCTAGCTGGGCCACTACCCAA

CCATCTTGACAACACATGCCGCTACTCCTATCCAAAATGATGAAGGGGTGCTAGCTGGGCCACTACCCAA
CCATCTTGACAACACATGCCGCTACTCCTATCCAAAATGATGAAGGGGTGCTAGCTGGGCCACTACCCAA

ACCACTCACCAAAGCCTAACATCAAAAGCCGGAAACCGAAACATATTCGGAAGCCCCAGCCGAGCCACAT
ACCACTCACCAAAGCCTAACATCAAAAGCCGGAAACCGAAACATATTCGGAAGCCCCAGCCGAGCCACAT

Fig. Al. (Continued).
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Psyl-Alk ACCACTCACCAAAGCCTAACATCAAAAGCCGGAAACCGAAACATATTCGGAAGCCCCAGCCGAGCCACAT 2590
PSYl-All ————-- - - - - mm e mm e m e m o m o m e m e —— e —— e —— - — - - - - - - 2337
Psyl-Alm ACCACTCACCAAAGCCTAACATCAAAAGCCGGAAACCGAAACATATTCGGAAGCCCCAGCCGAGCCACAT 2590
Psyl-Aln ACCACTCACCAAAGCCTAACATCAAAAGCCGGAAACCGAAACATATTCGGAAGCCCCAGCCGAGCCACAT 2590

Psyl-Ala ACCGGGTCTGGGCACAATCCGGTCAGACGCACTCGTGTGTCGTCGCCGCCATCTTCCACAGGTCCGTCTT 2660
Psyl-Alb ACCGGGTCTGGGCACAATCCGGTCAGACGCACTCGTGTGTCGTCGCCGCCATCTTCCACAGGTCCGTCTT 2697

L N e 2336
PSY1-Ald ========= === e e —mmmmmmm—mmmm—mmmmmm—mmm——m—-—-o- 2337
Psyl-Ale ACCGGGTCTGGGCACAATCCGGTCAGACGCACTCGTGTGTCGTCGCCGCCATCTTCCACAGEGTCCGTCTT 2697
o Y N ettt fiffififitinfiefi i 2337
PSSyl -Alg — === == m = - m o o m o o o o oo o m o oo — - - - - - - - - - --- - 2336
o A N N R ettt ettt 2130
PSYl-All === == m o - o s oo m o oo o o oo oo oo oo oo oo 2134
PSYl-Al] === == oo m o oo m e m e m o o o o o oo oo oo — o — - - - 2134
Psyl-Alk ACCGGGTCTGGGCACAATCCGGTCAGACGCACTCGTGTGTCGTCGCCGCCATCTTCCACAGGTCCGTCTT 2660
o X I A = 2337

Psyl-Alm ACCGGGTCTGGGCACAATCCGGTCAGACGCACTCGTGTGTCGTCGCCGCCATCTTCCACAGGTCCGTCTT 2660
Psyl-Aln ACCGGGTCTGGGCACAATCCGGTCAGACGCACTCGTGTGTCGTCGCCGCCATCTTCCACAGGTCCGTCTT 2660

Psyl-Ala CAGATCATATTGAGGCTTCTACCTTGTCTGGCCACTCTACCATCGACGTCACCATGACGCCAAACAGCAA 2730
Psyl-Alb CAGATCATATTGAGGCTTCTACCTTGTCTGGCCACTCTAC CATCGACGTCACCATGACGCCA.ACAGCAA 2767

PSSyl -AlC === === mm = m o m o o o o o o — o o o — o - - - - - - - - - - 2336
PSSyl -Ald === == === === - e m oo o e e o o o m e m e m e — e m e m e — e — - — - - - 2337
Psyl-Ale CAGATCATATTGAGGCTTCTACCTTGTCTGGCCACTCTAC CATCGACGTCACCATGACGCCAIACAGCAA 2767
PSyl-Alf —-- - - - - oo oo oo oo oo oo oo oo oo oo o——o--------- 2337
PSyl-Alg —-- === - - m - m oo oo oo oo oo oo oo oo oo ---------- 2336
PSyl-AlR —---- - - - - - oo oo oo oo oo oo oo oo oo ---------- 2130
o R ,YY——T 2134
e N e, T, YT 2134
Psyl-Alk CAGATCATATTGAGGCTTCTACCTTGTCTGGCCACTCTACCATCGACGTCACCATGACGCCAlACAGCAA 2730
PSSyl -All === === - == m oo o o o o o e o o o o oo — o — o — oo - - - 2337

Psyl-Alm CAGATCATATTGAGGCTTCTACCTTGTCTGGCCACTCTACCATCGACGTCACCATGACGCCAIACAGCAA 2730
Psyl-Aln CAGATCATATTGAGGCTTCTACCTTGTCTGGCCACTCTACCATCGACGTCACCATGACGCCAIACAGCAA 2730

Psyl-Ala CCTCCTCCTGCGCGAGTCCATCTCCGTGCATCGGGCGGCGAGCCTCCGCAGCGCCATGCCGCCGATCTTC 2800
Psyl-Alb CCTCCTCCTGCGCGAGTCCATCTCCGTGCATCGGGCGGCGAGCCTCCGCAGCGCCATGCCGCCGATCTTC 2837

PSYl-AlC —= === === m = e m oo oo oo m e mmm oo ——— oo - 2336
PSYl-Ald —--- === m - - oo oo oo m e mm oo —— oo o——— - 2337
Psyl-Ale CCTCCTCCTGCGCGAGTCCATCTCCGTGCATCGGGCGGCGAGCCTCCGCAGCGCCATGCCGCCGATCTTC 2837
PSY1-Alf == === m = e e e mmmmmmmmmmmmmmmmmmmmmmmmmm—m—-—-o- 2337
PSYl-Alg ----- - - - - - - s oo oo oo oo oo oo oo oo --- 2336
PSY1-AlR ====== === e e e —mmmmmmmm—mmmm—mmmmmm—mmm—-m—-—-o- 2130
PSY1-Ali === === e e mmmmmmmmmmmmmmmmmmmmmmmmmm—m—-——o- 2134
PSy1-Alj =-=-=-====-=-=--@----e--mmm-mmmmmme-mm-mmmmmmmmemmm—mmemmmm—mmmm—m—-—-n- 2134
Psyl-Alk CCTCCTCCTGCGCGAGTCCATCTCCGTGCATCGGGCGGCGAGCCTCCGCAGCGCCATGCCGCCGATCTTC 2800
PSSyl -All === === == - m e m o oo oo o oo o m e m e — e m e — e — - — - — - - - 2337

Psyl-Alm CCTCCTCCTGIGCGAGTCCATCTCCGTGCATCGGGCGGCGAGCCTCCGCAGCGCCATGCCGCCGATCTTC 2800
Psyl-Aln CCTCCTCCTGCGCGAGTCCATCTCCGTGCATCGGGCGGCGAGCCTCCGCAGCGCCATGCCGCCGATCTTC 2800

Psyl-Ala GCCGCCATCAATGAGTGAGATGAAGTACCGCTCCACCACGGCATGTACAAGGTGACGAAGGGCGAGGTCC 2870
Psyl-Alb GCCGCCATCAATGAGTGAGATGAAGTACCGCTCCACCACGGCATGTACAAGGTGACGAAGGGCGAGGTCC 2907

PSSyl -AlC —- - - - - o - oo oo oo oo o o oo oo -——-—-------- 2336
o N R . 2337
Psyl-Ale GCCGCCATCAATGAGTGAGATGAAGTACCGCTCCACCACGGCATGTACAAGGTGACGAAGGGCGAGGTCC 2907
o Y N ettt ettt 2337
PSSyl -Alg — === == - - s s o s o o oo o oo o m o o — o — - - - - - - - - - - 2336
PSyl-AlR —---- - - - - oo oo oo oo oo oo oo oo — oo oo ---------- 2130
PSYl-All —-- - - - s oo oo oo m— oo —— oo o-——-oo--- 2134
PSY1-Alj ==-====== === e e e e mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm—mm—-o-- 2134
Psyl-Alk GCCGCCATCAATGAGTGAGATGAAGTACCGCTCCACCACGGCATGTACAAGGTGACGAAGGGCGAGGTCC 2870
PSyl-All —-- - - - - - s - oo oo oo oo oo oo oo oo oo ------- 2337

Psyl-Alm GCCGCCATCAATGAGTGAGATGAAGTACCGCTCCACCACGGCATGTACAAGGTGACGAAGGGCGAGGTCC 2870
Psyl-Aln GCCGCCATCAATGAGTGAGATGAAGTACCGCTCCACCACGGCATGTACAAGGTGACGAAGGGCGAGGTCC 2870

Psyl-Ala CCATCGGAGACACGGGCGGAAGAGAAGCACCGCAGCCCCGAGACACTGCCCGGAGTTGCGACGCAGTAGA 2940
Psyl-Alb CCATCGGAGACACGGGCGGAAGAGAAGCACCGCAGCCCCGAGACACTGCCCGGAGTTGCGACGCAGTAGA 2977

PSSyl -AlC === === — = - m o o o oo o oo o m o oo — - - - - - - - - - - 2336
PSSyl -Ald === == === === - m e m e m oo oo o m o oo m e — e — e — e — e — - — - — - - - 2337
Psyl-Ale CCATCGGAGACACGGGCGGAAGAGAAGCACCGCAGCCCCGAGACACTGCCCGGAGTTGCGACGCAGTAGA 2977
PSyl-Alf —-- - - - - oo oo oo oo oo oo oo ---------- 2337
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Psyl-Ala
Psyl-Alb

CCATCGGAGACACGGGCGGAAGAGAAGCACCGCAGCCCCGAGACACTGCCCGGAGTTGCGACGCAGTAGA
CCATCGGAGACACGGGCGGAAGAGAAGCACCGCAGCCCCGAGACACTGCCCGGAGTTGCGACGCAGTAGA

TCAGGCGGGCCGTCACCAGGAACCAGACAAGCACGCCATGCACCCCAGCATCCCCATCCCCATGCCCATC
TCAGGCGGGCCGTCACCAGGAACCAGACAAGCACGCCATGCACCCCAGCATCCCCATCCCCATGCCCATC

TCAGGCGGGCCGTCACCAGGAACCAGACAAGCACGCCATGCACCCCAGCATCCCCATCCCCATGCCCATC
TCAGGCGGGCCGTCACCAGGAACCAGACAAGCACGCCATGCACCCCAGCATCCCCATCCCCATGCCCATC

CCTTGTAAAATCATGATATGGACATTTCGAGATAGCACTATCCTGAATTTTTTGGTGTTTCGAATAATT -
CCTTGTAAAATCATGATATGGACATTTCGAGATAGCACTATCCTGAATTTTTTGGTGTTTCGAATAATT -
—————————————— GATATGGACATTTIGAGATAGCACTATCCTGMTTTqTGGTGTTTCGMTMTT -

______________ GATATGGACATTTEGAGATAGCACTATCCTGAATTTTETGGTGTTTCGAATAATT -
CCTTGTAAAATCATGATATGGACATTTCGAGATAGCACTATCCTGAATTTTTTGGTGTTTCGAATAATT -
______________ GATATGGACATTTEGAGATAGCACTATCCTGAATTTTETGGTGTTTCGAATAATT -
______________ GATATGGACATTTEGAGATAGCACTATCCTGAATTTTETGGTGTTTCGAATAATT -
----------- CATGATATG TT-- TAGCACT, AATTTT@TG- TGTTTGOAATA
----------- CATGATATG TT-- TAGCACT AATTTTEGTG-TGTTTEGCAATATTT,

——————————— CATGATATGAGTATT - - AARAATAGCACTETETGAAATTTTETG - TGTTTECAATATTTE

CCTTGTAAAATCATGATATGGACATTTCGAGATAGCACTATCCTGAATTTTTTGGTGTTTCGAATAATT -
—————————————— GATATGGACATTTIGAGATAGCACTATCCTGAATTT‘I'TGGTGTTTCGAATAATT -
CCTTGTAAAATCATGATATGGACATTTCGAGATAGCACTATCCTGAATTTTTTGGTGTTTCGAATAATT -
CCTTGTAAAATCATGATATGGACATTTCGAGATAGCACTATCCTGAATTTTTTGGTGTTTCGAATAATT -

- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- - TCCCAGTGCAAGAAGAGGAAGCATATATTTGCCGCAAGACGAGCTTGCGGAGCCAGGCCTCTCCGATG
- - TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGECAGCGCTCTCCGATG
- - TCCCAGTGCAAGAAGAGGAAGCATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGEGCTCTCCGATG
TECCACTGCEBECAAGAGGAAGGATATATETACCHACAAGACGAGCTEGCGGAGGCEGEECTCTCCGATG
CCAGTGCEEGAAGAGGAAGGATATATETACCACAAGACGAGCTEGCAGAGECECGGECTCTCCGATG
CCAGTGCEEGAAGAGGAAGGATATATETACCACAAGACGAGCTEGCGGAGGCECGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG
- -TCCCAGTGCAAGAAGAGGAAGGATATATTTGCCGCAAGACGAGCTTGCGGAGGCAGGGCTCTCCGATG

AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAARATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGEGTCGTCACCGACAAGTGGAGEGAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGIGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGIGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAARATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAARATTCATGAAGAGGCAGATCAAGAGGGCGAG
AAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGAAAATTCATGAAGAGGCAGATCAAGAGGGCGAG

GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC
GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC

Fig. Al. (Continued).
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Psyl-Alc GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2599
Psyl-Ald GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2600
Psyl-Ale GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 3324
Psyl-Alf GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2600
Psyl-Alg GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2599
Psyl-Alh GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACIGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2396
Psyl-Ali GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACEGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2400
Psyl-Alj GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACEGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2400
Psyl-Alk GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 3287
Psyl-All GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 2600
Psyl-Alm GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 3287
Psyl-Aln GATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCGGTGGCCGGTAAGTGCC 3287

Psyl-Ala C---AGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCACATCATTGTTAATTATCAGTAGCA 3354

Psyl-Alb C---AGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCACATCATTGTTAATTATCAGTAGCA 3391

Psyl-Alc %ligc CACGICTTGAATGTGAAACAAAACTACATATTGATCTCICATCATTGTTAATTATCIGTAGCA 2669
d

Psy1-Ald GCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCHCATCATTGTTAATTATCEGTAGCA 2670
Psyl-Ale C---AGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCACATCATTGTTAATTATCAGTAGCA 3391
Psy1-A1f CEAMAGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCHCATCATTGTTAATTATCAGTAGCA 2670
Psyl-Alg CEAAAGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCECATCATTGTTAATTATCAGTAGCA 2669
Psyl-Alh C CCAC AGAR CATCEGATGTTAATTATEAGTAACA 2466
Psyl-Ali C CCAC AGAR CATCGATGTTAATTATEAGTAACA 2470
Psyl-Alj CCAC AGAR CATCGATGTTAATTATIAGTAACA 2470
Psyl-Alk C---AGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCACATCATTGTTAATTATCAGTAGCA 3354

Psy1-A11 CHBRBRAGCCACGECTTGAATGTGAAACAAAACTACATATTGATCTCtCATCATTGTTAATTATCEGTAGCA 2670
Psyl-Alm C---AGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCACATCATTGTTAATTATCAGTAGCA 3354
Psyl-Aln C---AGCCACGACTTGAATGTGAAACAAAACTACATATTGATCTCACATCATTGTTAATTATCAGTAGCA 3354

Psyl-Ala AAAATGATGCTACGTGTAGTTCGTG- - -----------———--——-- GGGGGTCGCCTCCCCCCACC 3399
Psyl-Alb AAAATGATGCTACGTGTAGTTCGTG------------------—---—-—-- GGGGGTCGCCTCCCCCCACC 3436
Psyl-Alc AAAATGATGCTACGTGTAGTTCGTG-----------------—----—--- GGGGGTCGCCTCCCCCCACC 2714
Psyl-A1d AAAATGATGCTACGTGTAGTTCGTG-----------------—----—--- GGGGGTCGCCTCCCCCCACC 2715
Psyl-Ale AAAATGATGCTACGTGTAGTTCGTG- - -—--------------—-—--—-- GGGGGETCGCCTCCCCCCACC 3436
Psyl-A1f AAAATGATGCTACGTGTAGTTCGTG---------------------———- GGGGGTCGCCTCCCCCCACC 2715
Psyl-Alg ARAATGATGCTACGTGTAGTTCGTG----------------------—-- GGGGGTCGCCTCCCCCCACC 2714
Psyl-Alh AGTGTAGTTCAAGACCCGCAAAAAAAARNTGTGTCAAGGGGGGTCGCCEBCCCCICACC 2536
Psyl-Ali GTGTAGTTCAAGACCCGCAAAAAAAAA - TGTGTCAAGGGGG-TCGCCECCCCEICACC 2538
Psyl-Alj GTGTAGTTCAAGACCCGCAAAAAAAAA- TGTGTCAAGGGGGGTCGCCECCCCNCACC 2539
Psyl-Alk AAAATGATGCTACGTGTAGTTCGTG------------------------- GGGGGTCGCCTCCCCCCACC 3399
Psy1-A11 AAAATGATGCTACGTGTAGTTCGTG------------------—---—-- GGGGGTCGCCTCCCCCCACC 2715
Psyl-Alm AAAATGATGCTACGTGTAGTTCGTG- - ----------------——-- GGGGGTCGCCTCCCCCCACC 3399
Psyl-Aln AAAATGATGCTACGTGTAGTTCGTG------------------—---——-- GGGGGTCGCCTCCCCCCACC 3399
Psyl-Ala CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT-~-------- 3457
Psyl-Alb CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT- - - ——---- 3494
Psyl-Alc CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT----—----- 2772
Psy1-Ald CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT-——------- 2773
Psyl-Ale CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT-—-------- 3494
Psyl-A1f CTTGATATAATAATCATTGAAAAAAAA-TTAGGGGCTCAAATGGAAGATAATATGGTTTT---------- 2774
Psyl-Alg CTTGATATAATAATCATTGAAAAAAAANTTAGGGGCTCAAATGGAAGATAATATGGTTTT-—-------- 2774
Psyl-Alh AAAAATA - TTAGGGGCTCAAATAGAAGARA 2604
Psyl-Ali AAAAATA-TTAGGGGCTCAAATAGAAGA 2606
Psyl-Alj AAAAA A- TTE@GGGGCTCAAATAGAAGARA 2607
Psyl-Alk CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT---------- 3457
Psyl-Al1l CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT- - -—----- 2773
Psyl-Alm CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT- -~ - —----- 3457
Psyl-Aln CTTGGTATAATAATCATTGAAAAAAA- - TTAGGGGCTCAAATGGAAGATAATATGGTTTT-——------- 3457

Psyl-Ala --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTTGACGAGATCGAA 3525
Psyl-Alb --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTTGACGAGATCGAA 3562
Psyl-Alc --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTEGACGAGATCGAR 2840
Psyl-Ald --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTEGACGAGATCGAA 2841
Psyl-Ale --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTTGACGAGATCGAA 3562
Psyl-Alf --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTCETGTACCGGCAGATCCTEGACGAGATCGAR 2842
Psyl-Alg --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTCETGTACCGGCAGATCCTEGACGAGATCGARA 2842
Psyl-Alh BEGETTTGCATTGCAATTGCAGGTTTGGGCCTCTHTGTTGETATACCGGCAGATCCTECAGAGATCGAA 2674
Psyl-Ali EEGETTTGCATTGCAATTGCAGGTTTGGGCCTCTHTCTTCGETATACCGGCAGATCCTECGATGAGATCGAA 2676
Psyl-Alj EEGETITTGCATTGCAATTGCAGGTTTGGGCCTCTHTCTTCETATACCGGCAGATCCTECGANGAGATCGAR 2677
Psyl-Alk --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTTGACGAGATCGAA 3525
Psyl-All --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTEGACGAGATCGAA 2841
Psyl-Alm --GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTTGACGAGATCGAA 3525
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- -GCATTGCATTGCAATTGCAGGTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTTGACGAGATCGAA

GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCT.CCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCT.CCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAA.GACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAA.AAGGTGCT.GCGCTCCCTG
GCG GACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCG. AAGGTGCTGGCGCTCCCTG
GCG GACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCG. AAGGTGCTEGGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCT.CCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG
GCGAATGACTACAACAACTTCACCAAGAGGGCCTATGTTGGGAAGGCGAAAAAGGTGCTTGCGCTCCCTG

TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTATGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG
TCGCGTATGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG]
TCGCGTACGGRAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACTAG
TCGCGTACGGGAGATCGCTGCTCTTACCGTATTCACTGAGAAATAACCAGACCTAG

Fig. Al. (Continued).

3525

3595
3632
2910
2911
3632
2912
2912
2744
2746
2747
3595
2911
3595
3595

3651
3688
2966
2967
3688
2968
2968
2800
2802
2803
3651
2967
3651
3651



234 J. Wang et al. Hereditas 146 (2009)

Psyl-Bla [RTGGCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCC == m === = === = m === = o = e 4s
Psy1-B1b [RTGGCCACCACCETCACGCTGCTGCTCGGEECAGCCTCGTCCCC === m = === = === === = === == = ¢ 4s
Psyl-Blc [RTGGCCACCACCGTCACGCTGCTGCTCGGGECAGCCTCETCCCCCGGCC- -~ - - - -~ - - - ficccceccee 58
Psy1-Bld [ATGGCCACCACCGTCACGCTGCTGCTCGEGGCAGCCTCETCCCCCGECCEBEETEEOEEEETCCCCGCCE 70
Psyl-Ble [ATGGCCACCACCGTCACGCTGCTGCTCGGEECAGCCTCGTCCCCC - m = = mmm mmm mmm oo o o ¢ s
Psyl-B1f [RTGGCCACCACCGTCACGCTGCTGCTCGEGECAGCCTCGTCCCC -~ —mm mmmm mmmm oo oo ¢ s
Psyl-Blg [RTGGCCACCACCGTCACGCTGCTGCTCGEGECAGCCTCGTCCCC -~ — mm mmmm mmm oo oo ¢ s
Psy1-B1h [RTGGCCACCACCGTCACGCTGCTGCTCGGEECAGCCTCGTCCCC === m = === = === === === == = ¢ 45
Psy1-B1i [RTGGCCACCACCETCACGCTGCTGCTCEEEECAGCCTCGTCCCCC ~ - === === = === == m === === = e 4s
Psy1-B1j [RTGGCCACCACCETCACGCTGCTGCTCEEEECAGCCTCGTCCCCC ~ - === === = === === === ===~ e 4s
Psyl-Blk [ATGGCCACCACCGTCACGCTGCTGCTCGGEECAGCCTCETCCCCCGECCR- - - - - - - cecceece 58
Psy1-B11 [RTGGCCACCACCGTCACGCTGCTGCTCGEEECAGCCTCGTCCCC -~ —mm mmmmmmmm o m oo oo ¢ s
Psyl-Blm [RTGGCCACCACCGTCACGCTGCTGCTCGEGECAGCCTCETCCCCCGECC -~ m - - - - fccccecce ss
Psyl-Sla [RTGGCCACCACCGTCACGCTGCTGCTCGGGECAGCCTCGTCCCCCGECCR------------ cecceece 58
Psy1-S1b [ATGGCCACCACCGTCACGCTGCTACTCGGGGCAGCCTCGTCCCRCGGCCE - - - - - - E8E6GTEccccecce 64
Psyl-Slc [ATGGCCACCACCETCACGCTGCTGCTCGGEECAGCCTCETCCCCCGECCE - - - - -~ - - cecceece 58

Psyl-Bla GTGATGGCGCCGCGCGGGACGECGTCCAGTGCTCCCGCATGTTGCCTAGGAGGAGGCAGCAGA---GGCC 113
Psyl-Blb GTGATGGCGCCGECGCEGGACGECETCCAGTGCTCCCGCATGTTGCCTAGGAGGAGGCAGCAGA- --GGCC 113
Psyl-Blc GTGATGGCGCCGCGCGGGACGecfiTccagTacTccccc@re@raccBacealicBeacBacacaB@Bccec 128
Psyl-Bld GTGATGGCECCGCGCGGGACGECETCCAGTGCTCCCGCETGTTGCCTAGGAGGAGGCAGCAGA---GGCC 137
Psyl-Ble GTGATGGCGCCGCGCGGGACGGCETCCAGTGCTCCCGCATGTTGCCTAGGAGGAGGCAGCAGA---GGCC 113
Psyl-B1f GTGATGGCGCCGCGCGGGACGGCETCCAGTCCTCCCGCATGTTGCCTAGGAGGAGGCAGCAGA---GGCC 113
Psyl-Blg GTGATGGCGCCGCGCGGGACGECETCCAGTCCTCCCGCATGTTGCCTAGGAGGAGGCAGCAGA---GGCC 113
Psyl-Blh GTGATGGCGCCGCGCGGGACGECETCCAGTCCTCCCGCATGTTGCCTAGGAGGAGGCAGCAGA---GGCC 113
Psyl-B1li GTGATGGCGCCGCGCGECACGECGTCCAGTGCTCCCGCATGTTGCCTAGCGAGGAGGCAGCAGA---GGCC 113
Psyl-B1j GTGATGGCGCCGCGCGGCACGECGTCCAGTGCTCCCGCATGTTGCCTAGCGAGGAGGCAGCAGA---GGCC 113
Psyl-Blk GTGATGGCGCCGCGCGGGACGGCATCCAGTCCTCCCGCETATTGCCTAGGAGGAGACAGCAGA---GECC 125
Psy1-B1l GTGATGGCGCCGCGCGGGACGECGTCCAGTGCTCCCGCATGTTGCCTAGCGAGGAGGCAGCAGA---GGCC 113
Psyl-Blm GTGATGGCGCCGCGCGGRACGecfiTccagTacTcccac@re@raccBaceaBicBeacBacaca@Bccec 128
Psyl-Sla GTGATGGCGCCGCGCGGGACGECETCCAGTGCTCCCGCETGTTGCCTAGGAGGAGGCAGCAGA---GGCC 125
Psy1-S1b GTGATGGCGCRGBEccaaaceacfiTccafTacTcccccCTeBTelcEARGARCACGCAGRERGE - - -cGcCc 131

Psy1-Sic GEGATGECCECEECERECECERGCA ETcAcCTHECHACTEETEECEBCETCECEEECAGGARCA---GecH 125

Psyl-Bla GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blb GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blc GIGGTGGGTICTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGG-CCGG 198
Psyl-Bld GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 207
Psyl-Ble GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blf GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blg GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blh GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Bli GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blj GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blk GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGIGGG-CCGG 195
Psyl-B11 GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGGGAACCCGG 183
Psyl-Blm GIGGTGGGTICTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGGGAGGCGG CCGG 198
Psyl-Sla GCGGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGAGCCGGGIGAGGCGG CCGG 195
Psyl-S1b GCGITGGGTGCTCTGCTCGCTCAAITACGGCTGCCTCGGIGTCGGCGAGCCGGGGGAGGCGG CCGG 201
Psyl-Sic GCIGTGGGTGCTCTGCTCGCTCAAGTACGGCTGCCTCGGCGTCGGCGZ—\GCCGGGGGAGGCGGGAACCCGG 195

Psyl-Bla AGCGCGGCGTCGCCGGTCTACTCCAGCCTCACCGTCAGCCCCGGCEECEAGGCGECCETCGCCETCATCT 253
Psyl-Blb AGCGCGGCGTCGCCEETCTACTCCAGCCTCACCETCAGCCCCGGCEECEAGGCEECCATCGCCETCATCT 253
Psyl-Blc AGCGCGGCGTCGCCGETETACTCCAGCCTEACRGTCAGCCCCGECGEBEABECEECCETCEGCCETCATCT 268
Psy1-Bld AGCGCGGCGTCGCCGETETACTCCAGCCTEACAGTCAGCCCEGECGEERAEECEGCCETCGCCETCATCT 277
Psyl-Ble AGCGCGGCGTCGCCGETCTACTCCAGCCTCACCGTCAGCCCCGGCGECEAGGCGECCETCGCCETCATCT 253
Psyl-B1f AGCGCGGCGTCECCGETCTACTCCAGCCTCACCGTCAGCCCCGECEECGAGECEECCGTCGCCATCGTCT 253
Psyl-Blg AGCGCGGCATCECCGETCTACTCCAGCCTCACCGTCAGCCCCGECEECGAGECEECCGTCGCCATCGTCT 253
Psyl-Blh AGCGCGGCGTCGECCGETCTACTCCAGCCTCACCGTCAGCCCCGECGECGAGECEECCGTCGCCATCGTCT 253
Psy1-B1i AGCGCGGCGTCGCCGGTCTACTCCAGCCTCACCGTCAGCCCCGGCGGCGAGECGGCCGTCGCCGTCGTCT 253
Psy1-B1j AGCGCGGCGTCGCCGGTCTACTCCAGCCTCACCGTCAGCCCCGGCGGCGAGECGGCCGTCGCCGTCGTCT 253
Psy1-Blk AGCGCGGCGTCGCCGGTCTACTCCAGCCTCACCGTCAGCCCCGGHGCBGABECBCCCGTCGCCGTCGTCT 265
Psy1-B1l AGCGCGGCGTCGCCGETCTACTCCAGCCTCACCGTCAGCCCCGGCGECGAGECGECCGTCGCCGTCGTCT 253
Psyl-Blm AGCGCGGCGTCGCCGGTITACTCCAGCCTIAC.GTCAGCCCCGGCGG.GiIGCIGCCGTCGCCGTCGTCT 268
Psyl-Sla AGCGCGGCGTCGCCEETCTACTCCAGCCTCACCGTCAGCCCCGGACCCGAGECEGCCGTCECCATCETCT 265
Psy1-S1b AGCGCcGeeeTCBccdeT@TracTccacecT@acicTcaccccBaeceeBEAEECEECCEGTCGCCETCGTCT 271
Psy1-Silc AGCHCGGCETCECCERTETACTCCAGCCTCACCGTCAGCCCCGGRAGEGCGAGECGECCETCGCCEGTCETCT 265

Fig. A2. Alignment of the alleles at Psy1-B1/Psy1-S1 locus. The Stowaway element sequences are in italic.
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CCTCGGAGCAGAAGGTGTACGACCTGGTGCTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CCTCGGAGCAGAAGGTGTACGACCTCGTGCTGAAGCAGCCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CBTCGCAGCAGAAGGTGTACGACREEGTCETCGARGCAGGCGGCATTGCTCAAGCGCCAGCTECCBcEea
CETCGGAGCAGAAGGTGTACGACACEGTGETGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGECCECA
CCTCGGAGCAGAAGGTGTACGACGTGGTGETGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CCTCGGAGCAGAAGGTGTACGACGTGGTGCTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CCTCGGAGCAGAAGGTGTACGACGTGGTGETGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CCTCGGAGCAGAAGGTGTACGACGTGGTGCTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CCTCGGAGCAGAAGGTGTACGACGTGGTGCTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CCTCGGAGCAGAAGGTGTACGACCTGGTGCTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CBTCGECAGCAGAAGETGTACGACRBEGTCETCARCGCAGGCGGCATTGCTCAAGCGCCAGCTCCCBcBea
CCTCGGAGCAGAAGGTGTACGACCTCGTGCTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTCCGGCCACA
CBTCGCAGCAGAAGETGTACGACREEGTCETCARCGCAGGCGGCATTGCTCAAGCGCCAGCTECCBcBea
CEBTCGCAGCAGAAGGTGTACGACACCGTCETCGARGCAGGCGGCATTGCTCAAGCGCCAGCTCCGECCECA
CETCGGAGCAGAAGGTGTACGACACEGTGETCGARGCAGGCGGCATTGCTCAAGCGCCAGCTCCGECCECA
CETCGGAGCAGAAGGTGTACGACACEGTGETGARGCAGGCGGCATTGCTCAAGCGCCAGCTCCGECCECA

GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCGGTGGGCTCGGGAAGGLC

GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCEETGEGCTCGEGAAGGCC
GCAG!GGcGGcGcCGccCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCG2IGGGCTCGG§IAGGCC
GCAGH GGCGGCGCCGCCCGCCGTEGCCAGGGAGCTGGACGCGCCGCGCEGEGGGECTCGGGEAGGCC
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGECGCGGEGEGCTCGGGEAGGCC
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCGETGGGCTCGGGAAGGCC
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCaaleaaeTeaaa@acaCe
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCGETGGGCTCGGGAAGGCC
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCEETGEGCTCGEGAAGGCC
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCEETGEGCTCGEGAAGGCC
GCAGBRGEAGGCaacaecacccacceTaccacaaaceTacacicaecacacaaacaeTeaaaBacaee
GCAG------ GCGGCGCCGCCCGCCGTAGCCAGGGAGCTGGACGCGCCGCGCEETGEGCTCGEGAAGGCC

GCAGERBETGCECGECGCCGCCCECCETAGCCAGCGAGCTGGACGCECCECGCEEEEEGCTCEEGRAGGCC
GCAGEAGCAGGCGECGCCGCCCECCETEGCCAGEGAGCTGEACHCECCECGCEEEEEGCTCEEGEAGGCC
GCAGEAGCAGGCGGCGCCCCCCECCGTECCCAGCCAGCTCGACECGCCECGCEEEGGGECTCGGEEAGGCC
ccacEAgCrBcccaceecicccaeceTEECCAGRGAGCTGEACGCECCECGCEEEGEGCTCEEGEAGGCC

TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTAC CTCCTTECAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTI—CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT-CAT

TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACG-CTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACGGTGCTCCTT -CAT
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTAC
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACITTCTACCTCGGTAC

TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTAC
TACGCCCGCTGCGGCGAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTAC

GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCAS GCCGCATGCCAAGCCCATGTTCTGAT
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCAS GCCGCATGCCAAGCCCATGTTCTGAT
GCATEBCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCAS GCCGCATGCCAAGCAGATGTTCTGAT
GCATGCTTACTCTGTTTTTCT] GCCATGGTGGCA GCATGCCAAGCCEATGTTCTGET
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCA GCCGCATGCCAAGCCCATGTTCTGAT
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCA GCCGCATGCCAAGCCCATGTTCTGAT
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCA GCCGCATGCCAAGCCCATGTTCTGAT
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCA GCCGCATGCCAAGCCCATGTTCTGAT
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCAS GCCGCATGCCAAGCCCATGTTCTGAT
GCATGCTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCA GCCGCATGCCAAGCCCATGTTCTGAT
GCATACTTACTCTGTTTTTCT - - - - TGAGCCATGGTGGCA GCCGCATGCCAAGCRGATGTTCTGAT

GCATGCTTACTCTGTTTTTCT - - - -TGAGCCATGGTGGCA GCCGCATGCCAAGCCCATGTTCTGAT
GCAT CTTACTCTGTTTTTCT————TGA.CCATGGTGGCA GCCGCATGCCAAGCAGATGTTCTGAT
GCATECTTACTCTGTTTTTCT - - - -TGAGCCATGGTGGCA EE GCATGCCAAGC TGTTCTGAT

GCATGCTTACTCTGTTTTTCT, TGAGCCATGGTGGCAG- - -GC TGCCAAGCCEATGTTCTGAT
GCATECTTACTCTGTTTTTCT, AGCCATGGTGGCAG- - -GC TGCCAAGCCGATGTTCTGAT

GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG
GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG
GATCATGGAGCTCACICGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACIGAGGAGCGGCG

Fig. A2. (Continued).
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Psy1-B1ld GATCATGGAGCTCACHCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTEATGACEGAGGAGCGGCG 626
Psyl-Ble GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG 592
Psyl-B1f GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGCAGCGGCE 592
Psyl-B1lg GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGCAGCGGCE 592
Psyl-Blh GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG 592
Psy1-B1li GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG 592
Psy1-B1j GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG 592
Psyl-Blk GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACBGAGGAGCGGCG — 610
Psy1-B11 GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACAGAGGAGCGGCG 592
Psyl-Blm GATCATGGAGCTCACHCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACBGAGCAGCGGCE 614
Psyl-Sla GATCATEGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGGAGCAGCGGCE 611
Psyl-S1b GATCATEGAGCTCACCCGTTCATGTCTGGTCGTGAATGGCAGGGACCTTGCTGATGACECGAGCGAGCGGCG 617
Psyl-Slc GATCATGGAGCTCACCCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTCCTEATGACECACCAGCGGCE 612

Psyl-Bla ACGCGCCATATGGGCCATCTACGGTAATC TGAAACETCACCATGCCTGGCTTGGACCCTCCATTGT 662
Psyl-Blb ACGCGCCATATGGGCCATCTACGGTAATC TGAAACETCACCATGCCTGGCTTGGACCCTCCATTGT 662
Psyl-Blc ICGCGCCATATGGGCCATCTACGGTAATC TGAAACETCACCATGCCTGGCTTGGACCCTCAATTGT 684
Psyl-Bld GCGCGCCATATGGGCCATCTACGGTAATC----TGAAAC GGCTTIGACC TCCATTGT 692
Psyl-Ble

ICGCGCCATATGGGCCATCTACGGTAATC.TGAAAC TCACCATGCCTGGCTTGGACCCTCCATTGT 662

Psyl-B1f ACGCGCCATATGGGCCATCTACGGTAATC TGAAACOTCACCATGCCTGGCTTGGACCCTCCATTGT 662
Psyl-Blg BCGCGCCATATGGGCCATCTACGGTAATCAATCTGAAACETCACCATGCCTGGCTTGGACCCTCCATTGT — 662
Psy1-Blh ACGCGCCATATGGGCCATCTACGGTAATC TCACCATGCCTGGCTTGGACCCTCCATTGT 662
Psyl-B1li ACGCGCCATATGGGCCATCTACGGTAATC TCACCATGCCTGGCTTGGACCCTCCATTGT 662
Psy1-B1j ACGCGCCATATGGGCCATCTACGGTAATC TCACCATGCCTGGCTTGGACCCTCCATTGT 662
Psy1-Blk BCGCGCCATATGGGCCATCTACGGTAATC TCACCATGCCTGGCTTGGACCCTCCATTGT 680

TCACCATGCCTGGCTTGGACCCTCCATTGT 662
TCACCATGCCTGGCTTGGACCCTCIATTGT 684
TCACCATGCCTGGCTTGGACCCTCCATTGT 681

Psyl-B11 ACGCGCCATATGGGCCATCTACGGTAATC
Psyl-Blm ICGCGCCATATGGGCCATCTACGGTAATC
Psyl-Sla ICGCGCCATATGGGCCATCTACGGTAATC

Psyl1-S1b @CGCGCCATATGGGCCATCTACGGTAATC- - - - TGAAAC- TCACCATGCCTGGCTTGGACCCTCOETTGT 682
Psyl-Slc @CGCGCCATATGGGCCATCTACGGTAATC- - - - TGAAACETCACCATGCCTGGCTTGGACHCTCCATTGT 678
Psyl-Bla TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-Blb TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-Blc TGCTCCCCTGETOTAGTETCAGTATGTGTCACACAGT -~ ------ GTCAGTTAGTTTCAGTAATGTGACT 746
Psyl1-Bld TGCTCCCCTGETGTAGTATCAGTATGTGTCACACAGTOIGHCAGTGTCAGTTAGTTTCAGTAATGTGACT 762
Psyl-Ble TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-B1f TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-Blg TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-Blh TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-Bli TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-B1j TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl1-Blk TGCTCCCCTGETGEAGTATCAGTATGTGTCA----------———-———-- GTTAGTTTCAGTAATGTGACT 732
Psy1-B11 TGCTCCCCTGCTGTAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 724
Psyl-Blm TGCTCCCCTGHTETAGTETCAGTATGTGTCACACAGT -~~~ ---- GTCAGTTAGTTTCAGTAATGTGACT 746
Psyl-Sla TGCTCCCCTGETGEAGTATCAGTATGTGTCA- ~-------————-——- GTTAGTTTCAGTAATGTGACT 733
Psyl1-81b TGCTCCCCTGETGEAGTATCAGTATGTGTCACACAGT-------- GTCAGTTAGTTTCAGTAATGTGACT 744
Psyl-Slc TGCTCCCCTGETGEAGTATCAGTATGTGTCA- —--------—————--- GTTAGTTTCAGTAATGTGACT 730

Psyl-Bla GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-Blb GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-Blc GAA------------ TTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 804
Psy1-Bld GAAAATGGAGCTAGTTTCATTTTCACTTCAGAGCGTCAGAAAGGGCATGCCCABATTTTGCATCAGTTAA 832
Psyl-Ble GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-B1f GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-B1lg GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-Blh GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-B1i GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-B1j GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psy1-Blk GAAAATEGARCTAGTTTCAGATTCAETTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 802
Psy1-B11l GAAAATGGAGCTAGTTTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 794
Psyl-Blm GAA------------ TTCATTTTCACTTCAGATCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 804
Psyl-Sla GAAAATHGARCTAGTTTCATATTCARMTTCAGATCETCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 803
Psyl-S1b GAAAATGGAGCTAGTTTCABTTTCACTTCAGATCGTCAGAAAGGGCATGCCCARATTTTGCATCAGTTAA 814
Psyl-S1c GAA------------ TTCATTTTCACTTCAGAGCGTCAGAAAGGGCATGCCCACATTTTGCATCAGTTAA 788

Psyl-Bla ATTGCTACATATTGTATTTAACAGCAACTTGCAAGAAT-CTTTGACACTCCCCAAGATTATTGGCCACTT 863
Psyl-Blb ATTGCTACATATTGTATTTAACAGCAACTTGCAAGAAT-CTTTGACACTCCCCAAGATTATTGGCCACTT 863
Psyl-Blc ATTGCTICATA ————— TTTAACAGCAACTTGCAAGAATATTTTG. CTCCCCAAG. GGCCACTT 869
Psyl-Bld ATTGCTACATA----- TTTAACAGCAACTTGCAAGAATATTTTG. CTCCCCAAG. GGCCACTT 897
Psyl-Ble ATTGCTACATATTGTATTTAACAGCAACTTGCAAGAAT-CTTTGACACTCCCCAAGATTATTGGCCACTT 863
Psyl-Blf ATTGCTACATATTGTATTTAACAGCAACTTGCAAGAAT-CTTTGACACTCCCCAAGATTATTGGCCACTT 863

Fig. A2. (Continued).
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CAGTTAATGGCGTAAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATCGTGGAACTTG
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CATGC AT--AGATAGAGAC------------- AGTEEGTGAAGAATAAAGGCCTCATATAACACT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATCCECTCAATAGCAT

TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGEITCAATAGAAT
TTTTTTATATGCCATTATGTGTGGAAGAAT CAAATTAGGCTTTTTGTTGGCTAAATGG - ATCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGCGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGCAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGCAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGCCTEAATGGCHTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAAT CAAATTAGGCTTTTTGTTGGCTAAATGGCITCAATAGAAT
TTTTTTATATGCCATTATGTGTGGAAGAAT CAAATTAGGCTTTTTGTTGGCTAAATGGECTCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGEITCAATAGGAT
TTTTTTATATGCCATTATGTGTGGAAGAATCAAATTAGGCTTTTTGTTGGCTAAATGGEITCAATAGEAT
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CAAAGTACTCCCTCCGTAAACTAATATAAGAGTGTTTAGAATACTAAAATAGTGATCTAAACGCTCTTAT
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PSY1-Blj CAAAGTAC-==============- - --o-m-m-m--m--mm—m--m-m—m-—--—---- 1081
PSy1-Blk CARAGTAC-------=-======-==-==-==-c=--=--e=-ee--=--=--=---=--=-m=-m==== 1070
PSy1-B11l CARAQTAC----------=--=--==-==-==-==-"==-"—~=-"—~==-"==-"==-"—~=-—=-—=--==-==--= 1081
Psyl-Blm CAAAGTACTCCCTCCGTAAACTAATATAAGAGTGTTTAGAATACTAAAATAGTGATCTAAACGCTCTTAT 1129
PSY1-81a CABAAGTAC- === === === === ==~ =~ —— o~ — oo — oo o — o ————— - ————— - 1071
PSY1-81b CAAAGTAC- — === === === === == = =~ ————— o — oo — o — o — o —— o — oo ————— - - 1077
PSY1-81¢ CAAAGTAC- === === = === === == ==~ —— ——— —— oo — oo e — o —— o — oo - - - - - 1057
PSyl-Bla —=------==--=--=------ ATGAGAAAAGTTTGCAAGAACATATTCCTCA- - CTACTTAAGGAATGTG 1128
PSY1-Blb -==--=--===========-- ATGAGAAAAGTTTGCAAGAACATATTCCTCA - - CTACTTAAGGAATGTG 1128
Psyl-Blc ATTAGTTTACAGAGGGAGTACATGAMAAAAGETTGCAAGAACATATTCCTCARANTACTTAAGGAATGTG 1199
PSy1-Bld --=--============"==-- ATGAGAAAAGETTGCAAGAACABATTCCTCA- -CTACTTAAGGAATGTG 1141
PSY1-Ble -----=-============-- ATGAGAA-----=--==-==--=~- TTCCTCA--CTACTTAAGGAATGTG 1111
PSY1-Blf --=--=-=========-==-- ATGAGAAAAGTTTGCAAGAACATATTCCTCA- - CTACTTAAGGAATGTG 1128
PSYy1-Blg ===-===============-- ATGAGAAAAGTTTGCAAGAACATATTCCTCA- - CTACTTAAGGAATGTG 1128
PSYy1-Blh -==-==========-=-==-- ATGAGAAAAGTTTGCAAGAACATATTCCTCA- - CTACTTAAGGAATGTG 1128
PSY1-Bli --=--=--=-==--=------ ATGAGAAAAGTTTGCAAGAACATATTCCTCA- - CTACTTAAGGAATGTG 1128
PSY1-B1lj —----=--=--=--=----—- ATGAGAAAAGTTTGCAAGAACATATTCCTCA- - CTACTTAAGGAATGTG 1128
PSYy1-Blk --------=--=-------—- ATGAGAAAAGETTGCABGAACATATTCCTCA- - CTACTTAAGGAATGTG 1117
PSYy1-B1l --------=-------—-—--——- ATGAGAAAAGTTTGCAAGAACATATTCCTCA- -CTACTT---------- 1118

Psyl-Blm ATTAGTTTACAGAGGGAGTACATGA TTGCAAGAACATATTCCTCA-TACTTAAGGAATGTG 1199
Psyl-Sla -—-------------—---—--- ATGAGAAA TTGCAAGAAC TTCCTCA--CTACTTAAGGAATGTG 1118
Psyl-8S1b --------------------- ATGAGAAAAGGTTGCAAGAAC TTCCTCA--CTACTTAAGGAATGTG 1124
Psyl-8S1C -----=-=-=--==--=—---—--~ ATGAGAAAA AAGAAC TTCCTCA--CTACTTAAGGAATGTG 1104

Psyl-Bla AACCTGAGG-TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psyl-Blb AACCTGAGG-TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psyl-Blc ARBCTGAGGEBTTETGTCAGTTCTAAATGAGATATACTCTAGGCATCHABCACTTTCAGAATCTGATGTAT 1269
Psy1-Bld AACTGAGGETTETGTCAGTTCTAAATGAGATATACTCTAGGCATCGANCACTTTCAGAATCTGATGTAG 1211
Psyl-Ble AACCTGAGG-TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1180
Psyl-B1f AACCTGAGG- TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psyl-Blg AACCTGAGG- TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psyl-Blh AACCTGAGG- TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psyl-B1i AACCTGAGG-TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psy1-B1j AACCTGAGG-TTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1197
Psyl-Blk AACCTGAGG-TTCTGTCAGTTCTAAATGAGATATACTATAGGCATCGEHCACTTTCAGAATCTGATGTAT 1186

Psyl-Bl1l -----------~- CTGTCAGTTCTAAATGAGATATACTCTAGGCATCGAACACTTTCAGAATCTGATGTAT 1176
Psyl-Blm CTGAGG| Eﬁ TGTCAGTTCTAAATGAGATATACTCTAGGCATCI@ICACTTTCAGAATCTGATGTAT 1269
Psyl-Sla CTGAGG| TTCTGTCAGTTCTAAATGAGATATACTCTAG.CATCGAACACTTTCAGAATCTGATGTAT 1188
Psyl-Slb CTGAGGGTTCTGTCAGTTCTAAATGAGATATACTCTAGGCATCGATICACTTTCAGAATCTGATGTAT 1194
Psyl-Sic CTGAGGETTCTGTCAGTTCTAAATGAGATATACTCTAGGCATC CACTTTCAGAATCTGATGTAT 1174

Psyl-Bla AGCATCATTIGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Blb AGCATCATTEGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Blc AGCATCATT—GTICAGT.TGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAA.GCGTCGCACATIA 1338
Psyl-Bld AGCATCETT! GTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGICCIAACGCGTCGCACATCA 1281
Psyl-Ble AGCATCATT-GT CAGTITGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1249
Psyl-B1f GTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Blg AGCATCATTIGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Blh AGCATCATTEGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Bli AGCATCATTIGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Blj AGCATCATTIGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1267
Psyl-Blk GT CAGTGTGGTGIAGGAGGACAGACGAGCTGGTGGACGGTCCIAACGCGTCGCACATCA 1256
Psyl-B11 AGCATCATTEGTGCAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAACGCGTCGCACATCA 1246
Psyl-Blm AGCATCATT-GT CAGT.TGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCCCAA.GCGTCGCACATIA 1338
Psyl-Sla AGCATCATTIGT CAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGICCIAACGCGTCGCACATCA 1258
Psyl-S1b AGCATCETT! Gﬁ CAGTGTGGTGCAGGAGGACAGACGAGCTGGTGGACGGTCC CGCGTCGCACATCA 1264
Psyl-S1c AGCATCATT) CAGTGTGGTGCAGGAGGAC.GACGAGCTGGTGGACGGICC CGCGTCGCACATCA 1244

Psyl-Bla CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Blb CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Blc CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1408
Psyl-Bld CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1351
Psyl-Ble CICCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCG.CCCTACGACATGCT 1319
Psyl-Blf CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Blg CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Blh CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Bli CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Blj CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1337
Psyl-Blk CGCCGCAGGCGCTGGACCGGTGGGA.AGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1326
Psyl-B11 CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT 1316

Fig. A2. (Continued).



Hereditas 146 (2009)

Cloning and phylogenetic analysis of phytoene synthase in wheat

239

Psyl-Blm
Psyl-Sla
Psyl-Sl1b
Psyl-Slc

Psyl-Bla
Psyl-Blb
Psyl-Blc
pPsyl-Bid
Psyl-Ble
Psyl-Bl1f
Psyl-Blg
Psyl-Blh
Psyl-B1i
Psyl-B1j
Psyl-Blk
Psyl-B11l
Psyl-Blm
Psyl-Sla
Psyl-Sib
Psyl-Sic

Psyl-Bla
Psyl-Blb
Psyl-Blc
Psyl-Bld
Psyl-Ble
Psyl-B1f
Psyl-Blg
Psyl-Blh
Psyl-B1i
Psyl-B1j
Psyl-Bilk
Psyl-Bill
Psyl-Blm
Psyl-Sla
Psyl-S1b
Psyl-Slc

Psyl-Bla
Psyl-Blb
Psyl-Blc
pPsyl-Bid
Psyl-Ble
Psyl-Bl1f
Psyl-Blg
Psyl-Blh
Psyl-Bli1
Psyl-B1j
Psyl-Blk
Psyl-Bill
Psyl-Blm
Psyl-Sla
Psyl-S1b
Psyl-Slc

Psyl-Bla
Psyl-Blb
Psyl-Blc
Psyl-Bld
Psyl-Ble
Psyl-B1f
Psyl-Blg
Psyl-Blh
Psyl-B1i
Psyl-B1j
Psyl-Blk
Psyl-Bi1l
Psyl-Blm
Psyl-Sla
Psyl-S1b

CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT
CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT
CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT
CGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGGAGGACCTCTTCGCCGGGCGCCCCTACGACATGCT

CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGC.CTCTCIGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGC.GCC— ---CATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCIGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATIGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGC.CTCTCIGACACCATCACCAAGTTCCCCATAGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATIGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATIGATATTCAGGTACCAGCTCGCCGGTGCATA
CGACGCCGCGCTCTCCGACACCATCACCAAGTTCCCCATIEGATATTCAGGTACCAGCTCGCCGGTGCATA

ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT—CAGTCCACATTGTATGA.TCTGGTIGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT—CAGTCCACATTGTATGATTCTGGT.GAA———CAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT—CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTG.TGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT—CAGTCCACATTGTATGA.TCTGGTIGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTTICAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT-CAGTCCACATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC
ATTGTT—CAGTCCICATTGTATGATTCTGGTAGAAGAACAGAGTGGTGGTGGATATTCCCTGTCAGCATC

AGATTCTCCCEAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCCGTGATTGGTCAAAATTGTTTC
AGATTCTCCCEAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCCGTGATTGGTCAAAATTGTTTC
AGATTCTCCCEAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCEATGATTGGTCAAAATTGTTTC
AGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCEATGATTGGTCAAAATTGTTTC
AGACCTCACAATCTCAGTGCAAGATGACCGGAAAGT CEATGATTGGTCAAAATTGTTTC
AGACCTCACAATCTCACTGCAAGATGACCGGAAAGTCCGTGATTGGTCAAAATTGTTTC
AGACCTCACAATCTCAGTGCAAGATGACCGCAAAGTCCATGATTGGTCAAAATTGTTTC
AGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCCATGATTGGTCAAAATTGTTTC
AGATTCTCCCEAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCCGTGATTGGTCAAAATTGTTTC
AGATTCTCCCEAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCCGTGATTGGTCAAAATTGTTTC
AGATTCECCCEAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCEBATGATTGGTCAAAATTGTTTC

AGATTCTCCCTAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCCGTGATTGGTCAAAATTGTTTC
AGATTCTCCCITAGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCGATGATTGGTCAAAATTGTTTC
AGATTCECCC-AGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCGATGATTGGTCAAAATTGTTTC

AGATTC AGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTCGATGATTGGTCAAAATTGTTTC
AGATTCECCC-AGACCTCACAATCTCAGTGCAAGATGACCGGAAAGTC TGATTGGTCAIAATTGTTTC

GTTTGTCCGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCCGCCTTTTETTAGTCTCTGATGCTGTTATTGAGETGTATGEACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTEGTCTCTGATGCTGTTATTGAGETGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTETTAGTCTCTGATGCTGTTETTGAGEEGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTETTAGTCTCTGATGCTGTTATTGAGETGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTTATTAGTCTCTGATGCTGTTATTGAGTTGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTT@TTAGTCTCTGATGCTGTTATTGAGETGTATGEACTTTTCACACATTGTAGTGGG
GTTTGTCGGCCTTTT@TTAGTCTCTGATGCTGTTATTGAGETGTATGAACTTTTCACACATTGTAGTGGG
GTTTGTCGCCCTTTT@TTECTCTCTGATGCTGTTATTGAGETGTATGAACTTTTCACACATTGTAGTGGG
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Psyl-Slc GTTTGTCGGCCTTTTlE.GTCTCTGATGCTGTTATTGAGITGTATGAACTTTTCACACATTGTAGTGGG 1592

Psyl-Bla GGCTTATCCAGTTGACTAGACG-THTAGTGGGAA-------- TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psy1-Blb GGCTTATCCAGTTGACTAGACG-TATAGTGGGAA-—------ TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psyl-Blc GGCTTATCCAGTTGACTAGACG- TATAGTGGGAAACTGGGAATCATCTGGTCAAAGATATGTTTAATCAA 1756
Psy1-Bld GGCTTATCCAGTTGACTAGACG- TATAGTGGGAAACTGGGAATCATCTGGTCAAAGATATGTTTAATCAA 1699
Psyl-Ble GGCTTATCCAGTTACTAGACG- cllcan-------- TCETCTGGTCAAAGATATGTTTAATCAA 1651
Psyl-B1f GGCTTATCCAGTTGACTAGACG-TATAGTGGGAA-------- TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psyl-Blg GGCTTATCCAGTTGACTAGACG-TATAGTGGGAA-------- TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psy1-Blh GGCTTATCCAGTTGACTAGACG- TATAGTGGGAA- - —----- TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psyl-B1i GGCTTATCCAGTTGACTAGACG-TATAGTGGGAA-------- TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psy1-B1j GGCTTATCCAGTTGACTAGACG-TATAGTGGGAA-------- TCATCTGGTCAAAGATATGTTTAATCAA 1677
Psy1-Bilk EGCTTATCCAGTTGACTAGACEGTATAGTGGGAAACTGGGABTCATCTGGTCAAAGATATGTTTAATCAR 1675
Psy1-B11 GGCTTATCCAGTTGACTAGACG-TATAGTGGGAA-------- TCATCTGGTCAAAGATATGTTTAATCAA 1656
Psyl-Blm GGCTTATCCAGTTGACTAGACG- TATAGTGGGAAACTGGGAATCATCTGGTCAAAGATATGTTTAATCAA 1756
Psyl-Sla GGCTTATCCAGTTGACTAGACEGTATAGTGGGAAACTGGGAATCATCTGGTCAAAGATATGTTTAATCAA 1677
Psyl-S1b GGCTTATCCAGTTGACTAGACHGTATAGTGGGAAACTCCCAATHATCTGGTCAAAGATATGTTTAATCAA 1683
Psyl-Slc GGCTTATCCAGTTGACTAGACG- TATAGTGGGAAACTGGGAATCATCTGGTCAAAGATATGTTTAATCAA 1661

Psyl-Bla AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743
Psyl-Blb AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743
Psyl-Blc A TA---GTCATGAACATAGCAAGAAC. GA 1822
Psyl-Bld M TA---GTCATGAACATAGCAAGAAC GA 1765
Psyl-Ble AGTGGGGAAATTATAGGGAG A AACAT; - AGAAC, CAGGA 1718
Psyl-Blf AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743
Psyl-Blg AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743
Psyl-Blh AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743
Psyl-Bli AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743

Psyl-B1j AGTGGGGAAATTATAGGGAGAA-TTTTCAATAAGAATTA---GTCCTGAACATGCCAAGAACAAGCAGGA 1743
Psyl-Blk 2 GTCATGAACATAGCAAGAACAARAANGA 1745
Psy1-B1l - TTTTCAATAAGAATTA- - -GTCCTGAACATGCCAAGAACAAGCAGGA 1722
Psyl-Blm A TA- - -GTCATGAACATAGCAAGAAC GA 1822
Psyl-Sla AAATA- - -GTCATGAACATAGCAAGAAC GA 1743
Psyl1-S1b ARATA - - - GTCATGAACATAGCAAGAAC GA 1749
Psyl-Sic TGAACATAGCAAGAAC cGA 1731
Psyl-Bla ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATGAABTATTEGG---------------~-—~—~—~—~—~—~—- 1789
Psyl-Blb ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATG TATTEGG- -~ ----=-=----=-=—————— 1789
Psyl-Blc ‘ a ﬂ u ———————————————————————— 1868
Psyl-Bid 1835
Psyl-Ble 1788
Psyl-B1f ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATG‘A 777777777777777777777777 1789
Psy1-Blg ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATGAA GG------ e - 1789
Psyl-Blh ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATGAA GG------------- - - - 1789
Psyl-B1i ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATGAA GG-------- - oo~ 1789
Psy1l-B1j ACTTGGAGATGATGTAGAAGGAGAAATGAAAACATGAANTATTEGG------~--------------——-- 1789
Psyl-Blk 1815
Psyl-B1l 1768
Psyl-Blm 1868
Psyl-Sla 1789
Psyl-Sib 1819
Psyl-Slc 1777
Psyl-Bla 1789
Psyl-Blb 1789
Psyl-Blc 1868
Psy1-B1ld 1905
Psyl-Ble R - - - - - 1796
o - ... 1789
PSSyl -Blg —= === === s s m e m o o o o o o o o o o oo o — oo - - - - - - - - 1789
ol - - R .. 1789
T = e ,,—,————— 1789
PSYIl-BlJ === === = oo oo oo m o oo o o o oo oo oo 1789
Psyl-Blk ATTTCAAATACCCCTETATAACTTACAGACCTCCGCCCGTCGTTTTGCTTTCCGGCCGGAAATAGCTCTT 1885
F = R . 1768
PSY1-BIM == == === == == == - m o oo oo oo oo oo o= 1868
PSY1-818 —= === === == == m oo oo oo oo oo o= 1789
Psy1-S1b ATTTCAAATACCCCTGTATAACTTACAGACCTCCGCCCGTCGTTTTGCTTTCCGGCCGGAAATAGCTCTT 1889
o o .. 1777
PSyl-BlaA —= === === m - s oo oo o oo o oo o oo o — o - oo - - - - - - - Cc 1790
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-TCCCTCCGTCTCAAAATTCTTGTCTTAGATTTGTCTAGATACGGATGTATTTAACACTA
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PSSyl -Bl@ — === == - m s oo o o o o o o oo o — o — - — - - - - - - - - - 1940
PSSyl -Blf === == == - m oo o o o e e o o o o oo oo m oo — e — e — - — - - - 1932
PSSyl -Blg —= == === m - - oo o oo o o o o o oo o — o — o - - - - - - - - - 1932
PSyl-BlR —----- - - - - - oo oo oo oo oo oo oo oo oo oo oo ——-------- 1932
PSYl-Bll —---- - - - - - oo oo mm oo —— oo ———------ 1932
PSYl-Bl ] —---m - - - - oo oo oo oo oo —— oo —— oo ———--—--- 1932
Psyl-Blk AAACATAACTAGATACATCAAAATTCTTGTCTTAGATTTGTCTAGATACGGATGTATTTAACACTAAAAC 2233
R T ,—Y,SYT—TY—|———————————.—.— 1911

Psyl-Blm AAACATAACTAGATACATCAAAA TTCTT. TCTTAGATTTGTCTAGA TAC.A TGTATTTAACACTAAAAC 2147
Psyl-Sla AAACATAACTAGATACATCAAAATTCTTGTCTTAGATTTGTCTAGATACGGATGTATTIAACACTAAAAC 2068
Psyl-Sib AAACATAACTAGATACATCAAAATTCTTGTCTT%.ATTTGTCTAGATACGGATGTATTTAACACTAAAAC 2237
Psyl-Slc AAACATAACTAGATACATCAAAATTCTTGTCTTAGATTTGTCTAGATACGGATGTATTTAACACTAAAAC 2056

PSSyl -BlaA —= == - === m - oo o o o o o o o oo o — o — o - - - - - - - - - 1932
PSyl-Blb —- - - - - - - - oo oo oo oo o oo o oo oo o oo ———————————------- 1932
Psyl-Blc ATAACTGGATACATCCGTATTTAGACAAATTTAAGACAAGAATTTTGGGACGGAGGGAGTATATTCAATA 2217
Psyl-Bld ATAACTGGATACATCCGTATTTAGACAAATTTAAG.CAAGAATTTTGGGACGGAGGGAGTATATTCAATA 2323

PSYl-Bl@ =--=-===-=-==-==-==-m=---=--=--==-==-@=-===-==-===-==-==-===@=-==-==-==-==--= 1940
23 A 1932
23 A o 1932
23 A 1 o 1932
23 A 1932
PSYI1-BlJ === === === = oo o oo o oo o o oo oo oo oo 1932
Psyl-Blk ATAACTGGATACATCCGTATTTAGACAAATTTAAGACAAGAATTTTGGIACGG'GGGAGTATATTCAATA 2303
22 A s 1911

Psyl-Blm ATAACTGGATACATCCGTATTTAGACAAATTTAAGACAAGAATTTTGGGACGGAGGGAGTATATTCAATA 2217
Psyl-Sla ATAACTGGATACATCCGTATTTAGACAAATTTAAGACAAGAATTTTG CGGEGGGAGTATATTCAATA 2138
Psyl-S1b ATAACTGG------- IGTATTTAGACAAATTTAAGACAAGAATTTTGGGA GAGGGAGTATATTCAATA 2300
Psyl-Slc ATAACTGGATACATCCGTATTTAGACAAATTTAAGACAAGAATTTTG CGGGGGGAGTATATTCAATA 2126

Psyl-Bla -TTGTTCTTAGCACTACTACTTAT -~ === === === oo oo oo oo oo oo oo 1955
Psyl-Blb -TTGTTCTTAGCACTACTACTTAT -~~~ - -------=---—--—————————~——~~—~——~—~—~———————- 1955
Psyl-Bic Al TT-ATAAATTTGGTCAAANGTTTGACTTT-—------------ 2272
Psyl-Bld ARATETTTTTATATAAATTTGGTCAAA-GTTTG- - - - - TAAAGTTTGACTTT 2387
Psyl-Ble -T@GTTCTTAGCACTECTACTTAT -~ ~-~--=--=--==-—=-——-——————~—~———~———~—~——~—~——~—~———— 1963
Psy1-B1f -TTGTTCTTAGCACTACTACTTAT -~~~ --------===-------———————————~—~—————~—~ - 1955
Psyl-B1g -TTGTTCTTAGCACTACTACTTAT -~~~ --------===------~———~———~~——~~~—~—~—~—~——~—~~ - 1955
Psyl-Blh -TTGTTCTTAGCACTACTACTTAT -~~~ --------==--------——————————~——~—~—~———~~~ - 1955
Psy1-B1li -TTGTTCTTAGCACTACTACTTAT -~~~ --------===-------——————————~~—~——~———~—~ - 1955
Psy1-B1j -TTGTTCTTAGCACTACTACTTAT -~~~ --------==--------——————“————~———~—————~~ -~ 1955
Psyl-Blk A TTTTTT-ATAAATTTGGTCAAA-GTTTG----- TAAAGTTTGACTTT 2366
Psy1-B11l -TTGTTCTTAGCACTACTACTTAT -~ -~ - --—————=--———=————— ===~ 1934
Psyl-Bim BTTGTTATTETCGATACAARTTETTTATT -ATAAATTTGGTCAAA -GTTTGACTTT- -~~~ ------~-~~ 2271
Psyl-Sla EITGTTATT TAC TAAAGTTTGACTTT 2200
Psyl-S1b TAAAGTTTGACTTT 2362
Psyl-Sic TAAAGTTTGACTTT 2189
Psyl-Bla -------========-----—-—----~~~—————- - -GAACTATATTATTGA----------~ TATTC- 1975
PSYy1-Blb =—=------========---————--------—————-- GAACTATATTATTGA----------~ TATTC- 1975
Psyl-Blc CAAAAAAAARETTATAACCACTACATTACCGAACGG TTATEGAACGGAGGGAGTATATTE 2342
Psy1-B1d CAAAAAAAA--TTATAA--------------—-—-—-—-—-—-- CTACATTATEGAACGGAGGGAGTATATTE 2434
Psyl-Ble GAACTATATTATTGA----------- TETTC- 1983
Psyl-B1f GAACTATATTATTGA----------- TATTC- 1975
Psyl-Blg GAACTATATTATTGA----------- TATTC- 1975
Psyl-Blh GAACTATATTATTGA----------- TATTC- 1975
Psyl-Bli GAACTATATTATTGA----------~ TATTC- 1975
Psy1-B1j GAACTATATTATTGA----------~ TATTC- 1975
Psyl-Blk GEACTAGATTATEGAACGGAGGGAGTATATTE 2414
Psy1-B1l GAACTATATTATTGA----------~ TATTC- 1954
Psyl-Blm TTATEGAACGGAGGCAGTATATTE 2340
Psyl-Sla TTATEGAACGGAGGGAGTATATTCE 2248
Psy1-S1b TTATEGAACGGAGGGAGTATATTE 2410
Psyl-Sic TTATEGAACGGAGGCAGTATATTE 2237
Psyl-Bla TGACCAATTACTTTTACATATGCCAGCCCTTCAAGCGACATGATCGACGGGATGCGGACGGACCTC 2045
Psyl-Blb TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2045

Psyl-Bic TGACRGABTETTCATACETATGCCAGCCCTTCAAGGACATGATCGACCGGATGCGGACAGACCTC 2412
Psyl-Bld TGACAGACTEITEATACITATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTC 2504

Psyl-Ble TAAA-TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2052
Psyl-B1f T TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2045
Psyl-Blg T TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2045
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Psyl-Bih TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2045
Psy1-B1i TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2045
Psy1-B1j TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2045
Psy1-Blk ARTETTCATACETATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACHGACCTC 2484
Psy1-B11 TGACCAATTACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTC 2024
Psyl-Blm TGACAGAGTETTCATACETATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTC 2410
Psyl-Sia TGACAGARAT TATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTC 2318
Psyl-S1b TGAC E TCTTCATACTTATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACAGACCTC 2480
Psyl-Sic A TATGCCAGCCCTTCAAGGACATGATCGACGCGATGCCGACAGACCTC 2307

Psyl-Bla AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGETGGGGC 2115
Psyl-Blb AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGETGGGGC 2115
Psyl-Blc AAGAAGGCAAGATACAAGAACTTCGABGAGCTCTACATGTACTGCTACTACGTEGCAGGEACCGTGGGEC 2482
Psyl-Bld AAGAAGGCAAGATACAAGAACTTCGACGAGCTCTACATGTACTGCTACTACGTEGCAGGEACGGTGGGGC 2574
Psyl-Ble AAGAAGGCEAGETACABGAACTTEGACGAGCTCTACATGTACTGCTACTARGTEGCEGGCACEGTGGGEC 2122
Psy1-B1f AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGGTGGGGC 2115
Psyl-Blg AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGGTGGGGC 2115
Psyl-Blh AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGGTGEGGC 2115
Psyl-Bli AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGGTGGGGC 2115
Psyl-B1j AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGETGGGGC 2115
Psyl-Blk AAGAAGGCAAGATACAAGAACTTCGABGAGCTCTACATGTACTGCTACTACGTHGCAGGEACCGTEGGEC 2554
Psy1-B11l AAGAAGGCAAGATACAAGAACTTCGATGAGCTCTACATGTACTGCTACTACGTCGCAGGCACGGTGGGGC 2094
Psyl-Blm AAGAAGGCAAGATACAAGAACTTCGABGAGCTCTACATGTACTGCTACTACGTHGCAGEACGETGGGGE 2480
Psyl-Sla AAGAAGGCAAGATACAAGAACTTCGACGAGCTCTACATGTACTGCTACTACGTIGCAGGIACGGTGGGGC 2388
Psy1-S1b AAGAAGGCAAGATACAAGAACTTCGACGAGCTCTACATGTACTGCTACTACGTEGCAGGIACGGTGGGGC 2550
Psyl-Slc ARGAAGGCEAGATACAAGAACTTCGACGGAGCTCTACATGTACTGCTACTACGTEGCAGGIACGGTGGGGC 2377

Psyl-Bla TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2185
Psyl-Blb TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2185
Psyl-Blc TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCIGAGAGCGTCTACGGCGCCGC 2552
Psyl-Bld TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCIGAGAGCGTCTACGGCGCCGC 2644
Psyl-Ble TGATGAGIGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTA.GGCGCCGC 2192
Psyl-Blf TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2185
Psyl-B1lg TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGLCGCCGC 2185
Psyl-Blh TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2185
Psyl-Bli TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2185
Psyl1-Blj TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2185
Psyl-Blk TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGA.TCCAAGGCGACGGCIGAGAGCGTCTACGGCGCCGC 2624
Psyl-B11l TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCTGAGAGCGTCTACGGCGCCGC 2164
Psyl-Blm TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCEGAGAGCGTCTACGGCGCCGC 2550
Psyl-Sla TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCEGAGAGCGTCTACGGCGCCGC 2458
Psyl-S1b TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCLGAGAGCGTCTACGGCGCCGC 2620
Psyl-Slc TGATGAGCGTCCCGGTGATGGGCATTGCGCCCGAGTCCAAGGCGACGGCEGAGAGCGTCTACGGCGCLCGC 2447

Psyl-Bla TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Blb TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Blc TCTGGCTCTCGGGITGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCAC CAC 2622
Psyl-Bld TCTGGCTCTCGGGET] GCGAACCAGCTCACCAACATACTCAGGGATGTIGGAGAAGAGTAAGCCAC CAC 2714
Psyl-Ble TCTGGCTCTCGGGETEGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2262
Psyl-Blf TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Blg TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Blh TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Bli TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Blj TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2255
Psyl-Blk TCTGGCTCTCGGGITGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACICAC 2694
Psyl-B11l TCTGGCTCTCGGGTTGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCACTCAC 2234
Psyl-Blm TCTGGCTCTCGGGITGGCGAACCAGCTCACCAACATACTCAGGGATGTCGGAGAAGAGTAAGCCAC CAC 2620
Psyl-Sla TCTGGCTCTCGGG TGGCGAACCAGCTCACCAACATACTCAGGGATGTIGGAGAAGAGTAAGCCAC CAC 2528
Psyl-Sib TCTGGCTCTCGGGITGGCGAACCAGCTCACCAACATACTCAGGGATGTIGGAGAAGAGTAAGCCAC CAC 2690
Psyl-Slc TCTGGCTCTCGGGITGGCGAACCAGCTCACCAACATACTCAGGGATGTIGGAGAAGAGTAAGCCAC CAC 2517

Psyl-Bla TCACTACCAATACAGTGCAATGATTTTTCCTT-------- 2317

Psyl-Blb TCACTACCAATACAGTGCAATGATTTTTCCTT-------- 2317
Psyl-Blc 44.@.TACC§.¥§.élGCAATG TTTT CCTTT! 2690
Psy1-Bid AlélTACC T Gl TTTT CCTT 2782
Psyl-Ble TCACTACC CAGTGCAATG TTTTTCCTT-------- 2324
Psyl-B1f TCACTACCAATACAGTGCAATGATTTTTCCTT-------- 2317
Psyl-Blg TCACTACCAATACAGTGCAATGATTTTTCCTT-------- GTACAATCATGATATGGACAT 2317
Psy1-Blh TCACTACCAATACAGTGCAATGATTTTTCCTT-------- GTACAATCATGATATGGACAT 2317
Psyl-B1li TCACTACCAATACAGTGCAATGATTTTTCCTT-------- GTACAATCATGATATGGACAT 2317
Psy1-B1j TCACTACCAATACAGTGCAATGATTTTTCCTT-------- GTACAATCATGATATGGACAT 2317
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psy1-B1k T@afraccaBrafafrccaaBcBrrrTCCTT CABECATGATAT TT TA 2762
Psy1-B11l TCACTACCAATACAGTGCAATGATTTTTCCTT------ TACAATCATGATATGGACATTIEIGAGATA 2296
Psyl-Blm A CAATCATGATAT TT-- TA 2688
Psyl-Sila TGCAAGGETTTTECCTT CAGECATGATAT TT-- TA 259
Psy1-S1b TGCAACGETTTTECCTT CATGATAT TT-- TA 2758
Psyl-Sic TGCAAGEETTTTECCTT CATGATAT TT-- TA 2585

Psyl-Bla GCACTATCCTGAATGTTCTGGTGTTTCGAC- -TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psy1-Blb GCACTATCCTGAATGTTCTGGTGTTTCGAC- - TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psyl-Blc GCACT AAT A TTTTCCAGTGCEEGAAGAGCGAAGGATATATETACC 2760
Psyl-Bld GCACT AT A TTTTCCAGTGCGEGAAGAGGAAGGATATAT 2852
Psyl-Ble GCACTATCCTGAATGTTCTGGTGTTTCGAA- - TAATTTECCAGTGCAAGAAGAGGAAGGATATATTTGCC 2392
Psyl-B1f GCACTATCCTGAATGTTCTGGTGTTTCGAC- - TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psyl-Blg GCACTATCCTGAATGTTCEGGTGTTTCGAC- -TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psyl-Blh GCACTATCCTGAATGTTCTGGTGTTTCGAC- -TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psyl-Bli GCACTATCCTGAATGTTCTGGTGTTTCGAC- - TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psy1-B1lj GCACTATCCTGAATGTTCTGGTGTTTCGAC- - TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2385
Psyl-Blk GCACT A A TTTTCCAGTGCEEGAAGAGGAAGGATATATETRCC 2832
Psy1-B11 GCACTATCCTGAATGTTCTGGTGTTTCGAC- -TAATTTTCCAGTGCAAGAAGAGGAAGGATATATTTGCC 2364

Psyl-Blm TTTTCCAGTGCEEGAAGAGGAAGGATATATETACC 2758
Psyl-Sla TTTTCCAGTGCECGAAGAGGAAGGATATATETACC 2666
Psy1-S1b TIECTTTTCCAGTGCECGAAGAGGAAGGATATATCTACC 2828
Psyl-Sic TTEC TTTTCCAGTGCECCAAGAGGAAGGATATATCTACC 2655

Psyl-Bla GCAAGACGAGCTCGCGGAGGCAGGGCTCTCCGATGAAGACATCGTCAAAGGAGTCGTCACTGACAAGTGE 2455
Psy1-Blb GCAAGACGAGCTCGCGGAGGCAGCGCTCTCCGATGAAGACATCGTCAAAGCGAGTCGTCACTGACAAGTGE 2455
Psyl-Blc BCAAGACGAGCTCGCGGAGECEECGCTCTCCGABGARAGACATCHTCABACGACTCEGTCACBGACAAGTGG 2830
Psyl-Bld BCAAGACGAGCTCGCGGAGGCEGCGCTCTCCGACGAAGACATCETCAAAGGAGTCGTCACEGACAAGTGG 2922
Psyl-Ble GCAAGACGAGCTCGCGGAGGCAGGGCTCTCCGATGAAGACATCETCAAAGGEGTCGTCACECACAAGTGE 2462
Psyl-B1f GCAAGACGAGCTCGCGGAGGCAGGGCTCTCCGATGAAGACATCGTCAAAGGAGTCGTCACTGACAAGTGG 2455
Psyl-B1lg GCAAGACGAGCTCGCGGAGGCAGGGCTCTCCGATGAAGACATCHTCAAAGGAGTCGTCACTGACAAGTGG 2455
Psy1-Blh GCAAGACGAGCTCGCGGAGGCAGGGCTCTCCGATGAAGACATCITCAAAGGAGTCGTCACTGACAAGTGG 2455
Psyl-Bli GCAAGACGAGCTCGCGGAGGCAGCGCTCTCCGATGAAGACATCGTCAAAGGAGTCGTCACTGACAAGTGE 2455
Psy1-Blj GCAAGACGAGCTCGCGGAGGCAGCGCTCTCCGATGAAGACATCGTCAAAGGAGTCGTCACTGACAAGTGE 2455
Psy1-Blk BCAAGACGAGCTCGCGGAGGCEGEEGCTCTCCGABCARGACATCITCAAAGCAGTCCGTCACBGACAAGTGE 2902
Psy1-B11l GCAAGACGAGCTCGCGGAGGCAGGGCTCTCCGATGAAGACATCGTCAAAGGAGTCGTCACTGACAAGTGE 2434
Psy1-Blm BCAAGACGAGCTCGCGGAGGCEGecaCTCTCCGABCARGACATCTCABAGCGAGTCCGTCACBGACAAGTGE 2828
Psyl-Sla ACAAGACGAGCTCGCGGAGGCEGCGCTCTCCGACGAAGACATCETCAAAGGACGTCGTCACEGACAAGTGG 2736
Psy1-S1b BCAAGACGAGCTCGCGGAGGCEGGGCTCTCCGACCAAGACATCITCAAAGGAGTCGTCACEGACAAGTGE 2898
Psyl-Slc BCAAGACGAGCTCGCGGAGGCEGGGCTCTCCGACGAAGACATCITCAAAGGAGTCGTCACEGACAAGTGE 2725

Psyl-Bla AGGAAATTCATGAAGAGGCAGATCAAGAGGGCAAGGATGTTCTTCGAGGAGGCAGAGCGAGGGGTGACCG 2525
Psyl-Blb AGGAAATTCATGAAGAGGCAGATCAAGACGGCAAGGATGTTCTTCGAGGAGGCAGAGCGACGGGTGACCE 2525
Psyl-Blc AGGAAATTCATGAAGAGGCAGATCAAGAGGGCEAGGATGTTCTTCGAGGAGGCEGAGCGAGECGTRACCG 2900
Psyl-Bld AGGAAATTCATGAAGAGGCAGATCAAGAGGGCEAGGATGTTCTTCGAGGAGGCEGAGCGAGGGGTGACCE 2992
Psyl-Ble AGGAAATTCATGAAGAGGCAGATCAAGAGGGCEAGGATGTTCTTCGAGGAGGCEGAGCGAGGCGTHRACCG 2532
Psyl-B1f AGGAAATTCATGAAGAGGCAGATCAAGAGGGCAAGGATGTTCTTCGAGCAGGCAGAGCGAGGCCTGACCG 2525
Psyl-B1lg AGGAAATTCATGAAGAGGCAGATCAAGAGGGCAAGGATGTTCTTCGAGGAGGCAGAGCGAGGGETGACCG 2525
Psyl-Blh AGGAAATTCATGAAGAGGCAGATCAAGAGGGCAAGGATGTTCTTCGAGGAGGCAGAGCGAGGGGTGACCG 2525
Psyl-Bli AGGAAATTCATGAAGAGGCAGATCAAGACGGCAAGGATGTTCTTCGAGGAGGCAGAGCGACGGGTGACCE 2525
Psyl-Blj AGGAAATTCATGAAGAGGCAGATCAAGACGGCAAGGATGTTCTTCGAGGAGGCAGAGCGACGGGTGACCE 2525
Psyl-Blk AGGAAATTCATGAAGAGGCAGATCAAGAGGGCAAGGATGTTCTTCGAGGACGCEGAGCGAGGGGTGACCE 2972
Psy1-B11l AGGAAATTCATGAAGAGGCAGATCAAGAGGGCAAGGATGTTCTTCGAGGAGGCAGAGCGAGGGETGACCG 2504
Psyl-Blm AGGAAATTCATGAAGAGGCAGATCAAGAGCGCEAGGATGTTCTTCGAGGAGGCEGAGCGAGGCGTRACCG 2898
Psyl-Sla AGGAAATTCATGAAGAGGCAGATCAAGAGGGCEAGCATGTTCTTCGAGCAGGCEGAGCGAGGCCTGACCG 2806
Psy1-S1b AGGAAATTCATGAAGAGGCAGATCAAGAGGGCEAGGATGTTCTTCGAGCAGGCEGAGCGAGGGETGACCG 2968
Psyl-Slc AGGAAATTCATGAAGAGGCAGATCAAGAGGGCEAGGATGTTCTTCGAGGAGGCEGAGCGAGGGETGACCG 2795

Psyl-Bla AGCTCAGGAAGGAGAGCCGGTGGCCGETAAGTGCCCTAAAGCCACAACTTGAATGTGAAAC CcA 2595
Psyl-Blb AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACAACTTGAATGTGARAC CA 2595
Psyl-Blc AGCTAGGAAGGAGAGCCGGTGGCCGETAAGTGCCCT CCACAA 2] AARRA] 2968
Psyl-B1ld AGCTEAGGAAGGAGAGCCGGTGGCCGGTAAGTGACCT CCACAACTT 3062
Psyl-Ble AGCTCAGGAAGGAGAGCCGGTGGCCHGTAAGTGCCCTAAAGCCACBATNTTGAATGTGAAACAAAR 2602
Psyl-B1f AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACAACTTGAATGTGAAACAAAA 2595
Psyl-Blg AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACBACTTGAATGTGAAACAAAA 2595
Psyl-Blh AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACAACTTGAATGTGAAACAAAA 2595
Psyl-Bli AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACAACTTGAATGTGAAACAAAA 2595
Psyl-B1j AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACAACTTGAATGTGAAACAAAA 2595
Psyl-Blk AGCTHAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAGACCACAACTTEAARGEEARA 3042
Psy1-B11l AGCTCAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCTAAAGCCACAACTTGAATGTGAAACAAAR 2574

Psyl-Blm AGCTEAGGAAGGAGAGCCGGTGGCCGCTAAGTGCCCTAATACCACAATNTTGEARGETARARAGAA- -2 A 2966
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AGCTIAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCT CCACAACTT, C. CA
AGCTIAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCT CCACAACTT, C. ACA
AGCTIAGGAAGGAGAGCCGGTGGCCGGTAAGTGCCCT CCACAACTT, C CA

TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT - GAAGCTATGTCTAGTTTA- -~~~ - - - - -
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT - GAAGCTATGTCTAGTTTA - -~ - - - - - - -

m H TCTCATCEETGTTAATTATCAGTA E AE - J@AGCTATGTETAGTTEAAGA- - - - - - - -
TA TCTCATCEGCGTTAATTATCAGTA M IARAGEAGCTATGTETAGTT GACCAGCAAA
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT - GAAGCTATGTGTAGTTTARGE- - - - ----
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT - GAAGCTATGTCTAGTTTA- -~ - —————— -
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT -GAAGCTATGTCTAGTTTA- - ———————— -
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT -GAAGCTATGTCTAGTTTA- -~ - —— - - - - -
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT -GAAGCTATGTCTAGTTTA- — ———————— -
TATAGA- - TCTCATCATTGTTAATTATCAGTAGCAAAAAT -GAAGCTATGTCTAGTTTA- -~ - - - - - - -

TAGAGABETCTCATCEETGTTAATTATCAGT GCTATGTETAGTTEAAGACCAGCAAA
TCTCATCEBETGTTAATTATCAGTARCAGCEA AGCTATGTETAGTT
TCTCATCEGEGTTAATTATCAGTA AGCTATGT@TAGTTEAAGACCAGCAAA
TCTCATCEGEGTTAATTATCAGTA AGCTATGT@TAGTTEAAGACCAGCAAA
TCTCATCEEEGTTAATTATCAGTA AGCTATGTETAGTTCAAGARCAGCAAA

--------------- TA-----------CCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT - -

——————————————— TA--- - - -JB@EECCCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT - -

____________________________________ &
AAAGAAACCTATGTGTABTTCAAGGG CTTGGTATAATCATTG

——————————————————————— GGGGTCCCCCCCCCCCCCCACTTGGTATAGTCATTGAAAAAAAA- -~
——————————————— TA----------CCCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT - -
——————————————— TA------- —.CCCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT— -
——————————————— TA——————————CCCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAIEE
——————————————— TA------- —.CCCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT— -
fffffffffffffff TA-----------CCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT - -

AAAGAAACCTATGTGTAGTTCAAGGG CTTGGTATAATCATTGAAGAATAARTA
——————————————— TA---------[BCCCCCCCCCCCTCCCACTTGGTATAATCATTGAAAAAAAAT - -

------------------------------------ (CAGCTTGGTATAATCATTG.
AAAGAAACCTATGTGTAGTTCAAGGG CTTGGTATAATCATTG
AAAGAAACCTATGTGTAGTTCAAGGG ICACCTTGGTATAATCATTG.
EAARAAACCTATGTGTAGTTCAAGGG ccc CTTGGTATAATCATTG
TTAGGGGTTCAAATCGAAGAA -GTATCAGTAGAGTGATAATATGGTTTTCAATTTCA - TTGCA

TTAGGGGTTCAAATGGAAGAA- GTATCAGTAGAGTGATAATATGGTTTTCAATTTCAf TTGCA
TTAGGGGETCAACTAGAAGAARGTATCA AGTGATAATATGGTTTT TTGCA------
TEAAATAGAAGAAAGTATCA l GAGTGATAATATGGTTTT TTGCA------
TTAGGGGETCAAATGGAAGAA -GTATCAGTAGAGTGATAATATGGTTTT CA-TTGCA------ G
TTAGGGGTTCAAATGGAAGAA-GTATCAGTAGAGTGATAATATGGTTTTCAATTTCA - TTGCA
TTAGGGGTTCAAATGGAAGAA-GTATCAGTAGAGTGATAATATGGTTTTCAATTTCA - TTGCA
TTAGGGGTTCAAATGGAAGAA-GTATCAGTAGAGTGATAATATGGTTTTCAATTTCA - TTGCA
TTAGGGGTTCAAATGGAAGAA-GTATCAGTAGAGTGATAATATGGTTTTCAATTTCA - TTGCA
TTAGGGGTTCAAATCGAAGAA -GTATCAGTAGAGTGATAATATGGTTTTCAATTTCA - TTGCA

TTAGGGGETCAALT THAAGTGATAATATGGTTTTGCATTECANTTGCA- - - - - -

GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGETATACCGGCAGATCCTCGABGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGCGCCTCTCTGTTGETATACCGGCAGATCCTCGACGAGATCGAAGCGAACCACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGETATACCGGCAGATCCTCGACGAGATCGAAGCGAACCGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGETATACCGGCAGATCCTCGABGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGGGCCTCTCTCTTGETATACCGGCAGATCCTCCABGAGATCGAAGCGAACGACTACAACAACTTCA
GTTTGCGCCTCTCTGTTGETATACCGGCAGATCCTCGACGAGATCGAAGCGAACCGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGETATACCGGCAGATCCTCGACGAGATCGAAGCGAACCGACTACAACAACTTCA
GTTTGGGCCTCTCTGTTGETATACCGGCAGATCCTCGACGAGATCGAAGCGAACGACTACAACAACTTCA
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Psyl-Bla CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTCGCGCTCCCTGTCGCATACGGGAAATCGCTGCT 2901
Psyl-Blb CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTGGCGCTCCCTGTCGCATACGGGAAATCGCTGCT 2906
Psyl-Blc CCA.GAGGGCCTATGTTGGI::GGCIAAGiiIGTgITGGCGCTCCCTGTCGCITACGGGiIATCGCTGCT 3267
Psy1-Bld CCAAGAGGGCCTATCTTGGEAAGCCGAACGAABCTGETCGCECTCCCTGTCGCETACGGGAGATCGCTGCT 3406
Psyl-Ble CCABGAGGGCCTATGTTGGEAAGGCGAAGAAGGTGETGECECTCCCTGTCGCETACCGGAGATCGCTGCT 2907
Psyl-B1f CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTGCCGCTCCCTGTCGCATACGGGARATCGCTGCT 2902
Psyl-Blg CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTCGCGCTCCCTGTCGCATACGGGARATCGCTGCT 2904
Psyl-Blh CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTCGCGCTCCCTGTCGCATACGGGAAATCGCTGCT 2902
Psyl-Bli CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTCGCGCTCCCTGTCGCATACGGGAAATCGCTGCT 2904
Psyl-B1lj CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTGGCGCTCCCTGTCGCATACGGGAAATCGCTGCT 2901
Psy1-Blk CCABGAGGGCCTATGTTGGEAAGGCEAAGAABGTGETGGCGCTCCCTGTCGCETACGGGABATCGCTGCT 3386
Psy1-B1l CCAAGAGGGCCTATGTTGGAAAGGCGAAGAAAGTGTTGGCGCTCCCTGTCGCATACGGGARATCGCTGCT 2882
Psyl1-Bim CCABGAGGGCCTATGTTGCBAAGECEAAGAABETGETGECECTCCCTETCGCETACCGGGABATCGCTGCT 3265
Psyl-Sla CCAGGAGGGCCTATGTTGGEAAGGCEAAGAAGGTGETGGCECTCCCTGTCGCETACCGGGAGATCGCTGCT 3219
Psy1-S1b CCAGGAGGGCCTATGTTGGEAAGGCEAAGAAGGTGETGCCGCTCCCTGTCGCETACCGGGAGATCGCTGCT 3381
Psyl-Slc CCAGGAGGGCCTATGTTGGEAAGGCEAAGAAGGTGETGGCGCTCCCTGTCGCETACGGGAGATCGCTGCT 3209

Psyl-Bla CTTACCGTCTTCACTGAGAAATAACCAGACCTAG] 2935
Psy1-Blb CTTACCGTCTTCACTGAGAAATAACCAGACCTAG 2940
Psyl-Blc CTTACCGTETTCACTGAGAAATAACCAGACCTAG 3301
Psy1-Bld CTTACCGTATTCACTGAGAAATAACCAGACCTAG 3440
Psyl-Ble CTTACCGTATTCACTGAGAAATAACCAGACCTAG 2941
Psyl-B1f CTTACCGTCTTCACTGAGARATAACCAGACCTAG 2936

Psy1-Blg CTTACCGTCTTCACTGAGAAATAACCAGACCTAG] 2938
Psy1-Blh CTTACCGTCTTCACTGAGAAATAACCAGACCTAG) 2936
Psyl-B1i CTTACCGTCTTCACTGAGAAATAACCAGACCTAG) 2938
Psyl-B1j CTTACCGTCTTCACTGAGAAATAACCAGACCTAG 2935
Psyl-Blk CTTACCGTATTCACTGAGAAATAACCAGACCTAC] 3420
Psy1-B1l CTTACCGTCTTCACTGAGAAATAACCAGACCTAG) 2916
Psyl-Blm CTTACCGTETTCACTGAGAAATAACCAGACCTAG 3299
Psyl-Sla CTTACCGTATTCACTGAGAAATAACCAGACCTAG 3253
Psyl-S1b CTTACCGTATTCACTGAGAAATAACCAGACCTAG 3415
Psyl-Slc CTTACCGTATTCACTGAGAAATAACCAGACCTAG 3243
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GCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
EZEPCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
E:EFCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
E:EFCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
E:EPCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
EZEFCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
E:EFCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
E:EPCCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
EEE CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG
gﬂg CCACCACCGTCACGCTGCTGCTCGGGGCAGCCTCGTCCCCAGGCCTCGCCGCCGGTGATGGCGCCG

CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG
CGCGGGACGGCTTCCAGCGCTCCCGCCTGCTGCCCAAGAAGCGGCAGCAGAGGCAACGCTGGGTGCTCTG

CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCCCCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCICCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCELCCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCICCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCCCCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGLCGTCCCCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTClCCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCCCCG
CTCGCTCACGTACGGCTGCCTCGGCCTCGGCGAGCCGGGGGAGGCGGGCGGCCGGAGCGCGGCGTCICCG
CTCGCTCACGTACGGCTGCCTCGGC.TCGGCGAGCCGGG.GAGGCGGGCGGCCGGAGCGCGGCGTC CCG

GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAAAG
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAA.G
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAA.G
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAA.G
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAAAG
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGARAG
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAA.G
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAAAG
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAAAG
GTGTACTCCAGCCTCACCGTCAGCCCCGGCGGCGACGCGGCCGTCGCCGTCGTCTCGTCGGAGCAGAA.G

TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGICCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC
TGTACGACGTGGTGGTGAAGCAGGCGGCATTGCTCAAGCGCCAGCTGCGCCCGCAGCAGCAGCAGGCGGC

GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGL
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGT
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGT
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGT
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGT
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGT
GCCGCCCGCCGTCGCCAGGGAGATGGACGCICCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGC
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGL
GCCGCCCGCCGTCGCCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGT
GCCGCCCGCCGTC.CCAGGGAGATGGACGCGCCGCGCGGCGGGCTCGGGGAGGCCTACGCCCGCTGCGGC

GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC
GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC
GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC
GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC
GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC

Fig. A3. Alignment of the alleles at Psy1-D1 locus.
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Psyl-D1f GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC 490
Psyl-D1g GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC 490
Psyl-D1h GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC 490
Psyl-D1i GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTC 490
Psyl-D1j GAGATCTGCGAGGAGTACGCCAAGACCTTCTACCTCGGTACACCACTCCTTCATGGATACTCTGTTTTTI 490

PSyl-Dla TT------ - - - - o - - oo oo oo oo oo oo oo oo oo o------------- 492
N N N R ettt ettt ittt 492
Psyl-DIC Tl -----— - - - - - m - oo oo oo o m o m s m— s —m— e m— e ——————— - - - - - 492
PSyl-D1d TT------ - - - - o - - oo o oo oo oo o oo oo oo oo ——————------ 492
o) e R DN R 492
b, ,—,YS—Y LY 492
PSyl-D1g Tl ------ - - - - o - - oo oo oo oo oo oo oo oo oo - oo ------- 492
PSyl-Dlh TT------- - - - - - o - o oo m o oo oo oo C e m o m oo — oo oo —o———---------- 492
Jo T o B A L ... 492

Psyl-D1j TTTTTTTTCGAAAAGGGGATCTCCCCGGCCTCTGCATCAGAATGATGCATACGACCATCTTATTACCAAA 560

= R D R 492
PSYl-DlbD —= - == - - - - - - oo o oo oo oo C oo oo oo oo oo oo oo ------------ 492
PSyl-DIlC === === == == - m o — o o o m o oo —— oo — oo - - - - - - - - - 492
PSyl-Dld ===~ === == - m - - m o o o o o oo o oo oo — oo oo - - - - - 492
PSYl-Dl€ —=- - - - - - - - oo oo oo oo oo oo oo oo oo --------- 492
PSYyl-Dlf —=- - - - - - - - oo oo o o oo m s — o m oo — o oo - o———--—------- 492
PSyl-Dlg === --== === m - - s m e mm o m o m o mm s — o mm e m— e —— - - - - - ——-—— - 492
PSYl-Dll === === === m - - m oo oo oo oo o oo — o — o — o - - - - - - - 492
PSYl-Dld == - === === - - m oo oo oo oo oo m oo mm o —— oo ——— - -—-—- o 492

Psyl-D1j ATAAAAGGTTCCAACAAGGTTCCAAAGTCTCGGACTGAAAAAGTAATAAAAAGACAGCTCATACAGAGCT 630

Psyl-Dla —=-—-—-=-=---=—-—--——--——————————————--- GAACCATGGTGGCATTCTGCTGCGTGCCAAGCCG 526
Psyl-Dl1b =====-c-c-ccccmcccmccccmomcmoomooo GAACCATGGTGGCAGTCTGCTGCGTGCCAAGCCG 526
PSyl-DIC —==--=-——--———-—————————————————————- GAACCATGGTGGCAGTCTGCTGCGTGCCAAGCCG 526
Psyl-D1d ---—--==—--==—--————————————————————— GAACCATGGTGGCA.TCTGCTGCGTGCCAAGCCG 526
Psyl-DI1€@ ------——---——--———-———————————————~—- GAACCATGGTGGCATTCTGCTGCGTGCCAAGCCG 526
PSyl-D1f ------c-c-ccommocomomommmmomm—oooo GAACCATGGTGGCATTCTGCTGCGTGCCAAGCCG 526
PSyl-DIg ———-—-=-———-—————————————————————————- GAACCATGGTGGCA.TCTGCTGCGTGCCAAGCCG 526
PSyl-DIR -=----=------ - - oo m e mmmm————— - - GAACCATGGTGGCATTCTGCTGCGTGCCAAGCCG 526
PSYy1-D11 -=--------------mmmmmmmmmo—----—--- GAACCATGGTGGCATTCTGCTGCGTGCCAAGCCG 526

Psyl-D1j AAAAGAGGCTAAACACACAGACTAGCCAAGATAAATIAACCATGGTGGCATTCTGCTGCGTGCCAAGCCG 700

Psyl-Dla GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 596
Psyl-D1b GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCEGGTCGTGCATGECAGGGACCTTGCTGATGACGG 596
Psyl-Dic GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCEGGTCGTGCATGECAGGGACCTTGCTGATGACGG 596
Psyl-D1d GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCEGGTCGTGCATGECAGGGACCTTGCTGATGACGG 596
Psyl-Dle GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 596
Psyl-D1f GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 596
Psyl-Dlg GTGTTGTGCTGATCATGGAGCTCACTCGTTIATGTCIGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 596
Psyl-D1h GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 596
Psyl-D1i GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 596
Psyl-D1j GTGTTGTGCTGATCATGGAGCTCACTCGTTCATGTCTGGTCGTGCATGGCAGGGACCTTGCTGATGACGG 770

Psyl-Dla AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-D1b AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-Dilc AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-D1d AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-Dle AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-D1f AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-D1g AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-Dl1h AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-D1i AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 666
Psyl-D1j AGGAGCGGCGGCGCGCCATATGGGCCATCTACGGTAATCAATCTGGAACCTCACCATGCCTGGCTTGGAC 840

Psyl-Dla CCTCAATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-D1b CCTCEATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-Dic CCTCEATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-D1d CCTCEATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-Dle CCTCAATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-D1f CCTCAATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-Dlg CCTCIATTGTTGCTCCCITGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-D1h CCTCAATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-D1i CCTCAATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 736
Psyl-D1j CCTCAATTGTTGCTCCCCTGTTGTAGTATCAGTATGTGTCACACAGTGTCAGTTAGTTTCAGTAATGTGA 910

Fig. A3. (Continued).
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CTGAAAATGAAGCTAGTTTCATTTTCACTTCAAACCATCAGAAAGGGCATGCCCACATTTTGCATCAGTT
CTGAAAATGAAGCTAGTTTCATTTTCACTTCTCAGAAAG —————————————————————————

CTGAAAATGAAGCTAGTTTCATTTTCACTTCA TCAGAAAG----=-=-=------==———-—-—-—-————-
CTGAAAATGAAGCTAGTTTCATTTTCACTTC CCETCAGAAAG-----~-=-=-=-=-=----—-———————-—-
CTGAAAATGAAGCTAGTTTCATTTTCACTTCAAACCATCAGAAAGGGCATGCCCACATTTTGCATCAGTT
CTGAAAATGAAGCTAGTTTCATTTTCACTTCAAACCATCAGAAAGGGCATGCCCACATTTTGCATCAGTT
CTGAAAATGAAGCTAGTTTCATTTTCACTTC CCETCAGAAAG------=-=-=-=-=----—-————————-
CTGAAAATGAAGCTAGTTTCATTTTCACTTCAAACClTCAGAAAGGGCATGCCCACATTTTGCATCAGTT
CTGAAAATGAAGCTAGTTTCATTTTCACTTCAAACCATCAGAAAGGGCATGCCCACATTTTGCATCAGTT
CTGAAAATGAAGCTAGTTTCATTTTCACTTCAAACClTCAGAAAGGGCATGCCCACATTTTGCATCAGTT

AAATTGCGACATATTTAACGGCAACTTGCAAGAATATTTTGAAACTCCCCAAGAAAATCGGCCACTTTTC

AAATTGCGACATATTTAACGGCAACTTGCAAGAATATTTTGAAACTCCCCAAGAAAATCGGCCACTTTTC
AAATTGCGACATATTTAACGGCAACTTGCAAGAATATTTTGAAACTCCCCAAGAAAATCGGCCACTTTTC
AAATTGCGACATATTTAACGGCAACTTGCAAGAATATTTTGAAACTCCCCAAGAAAATCGGCCACTTTTC
AAATTGCGACATATTTAACGGCAACTTGCAAGAATATTTTGAAACTCCCCAAGAAAATCGGCCACTTTTC
AAATTGCGACATATTTAACGGCAACTTGCAAGAATATTTTGAAACTCCCCAAGAAAATCGGCCACTTTTC

AGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTCCATGCTAT

AGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTCCATGCTAT
AGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTCCATGCTAT
AGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTCCATGCTAT
AGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTCCATGCTAT
AGTTAATGGTGTGAACTAGTTCTGGATGCGAATAATGGCAAATAGAAACATTGCTGAACTTCCATGCTAT

ATATACATAGATACAGTTAGTGAAGAATAAAGGCCTCATATAATACCTTTTTTATATGCCATTATGTGTG
——————— T CAGTTAGTGAAGAATAAAGGCCTCATATAATAC-TTTTTTATAGGCCATTATGTATG
7777777 T. CAGTTAGTGAAGAATAAAGGCCTCATATAATAC-TTTTTTATAGGCCATTATGTATG
——————— T CAGTTAGTGAAGAATAAAGGCCTCATATAATAC-TTTTTTATAGGCCATTATGTATG
ATATACATAGATACAGTTAGTGAAGAATAAAGGCCTCATATAATACCTTTTTTATATGCCATTATGTGTG
ATATACATAGATACAGTTAGTGAAGAATAAAGGCCTCATATAATACCTTTTTTATATGCCATTATGTGTG
——————— TA-CAGTTAGTGAAGAATAAAGGCCTCATATAATACITTTTTTATATGCCATTATGTGTG
ATATACATAGATACAGTTAGTGAAGAATAAAGGCCTCATATAATACCTTTTTTATATGCCATTATGTGTG
ATATACATAGATACAGTTAGTGAAGAATAAAGGCCTCATATAATACCTTTTTTATATGCCATTATGTGTG
ATATACATAGATACAGTTAGTGAAGAATAAAGGCCTCATATAATACCTTTTTTATATGCCATTATGTGTG

GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGC
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTEI

GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTT

GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGI
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGC
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGC
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTG.
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGC
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGC
GAAGCATCAAATTAGGCTTTTTGTTGGCTGAATGGCTTCAATAGGATCAAAGTACATGAGAAAAGGTTGC

AACAACAAATTCCTCARATTACTTAACGAATGTGAATCTCAGGETTCTGTCAGTTCTAAATGAGATATAC
AAGAACAAATTCCTCAMATTACTTAAGGABTGTGAATCTGAGG - TTCTGTCAGTTCTAAATGAGATATAC
AAGAACAAATTCCTCAMATTACTTAAGGAGTGTGAATCTGAGG - TTCTGTCAGTTCTAAATGAGATATAC
AAGAACAAATTCCTCAAATTACTTAACGAGTGTGAATCTGAGG - TTCTGTCAGTTCTAAATGAGATATAC
AAGAACAAATTCCTCAMATTACTTAAGGAATGTGAATCTGAGGETTCTGTCAGTTCTAAATGAGATATAC
AAGAACAAATTCCTCAAATTACTTAAGGAATGTGAATCTGAGGETTCTGTCAGT TCTAAATGAGATATAC
AAGAACAAATTCCTCAAATTACTTAAGGAGTGTGAATCTGAGG - TTCTGTCAGTTCTAAATGAGATATAC
AACGAACAAATTCCTC TTACTTAAGGAATGTGAATCTGAGgITTCTGTCAGTTCTAAATGAGATATAC

AAGAACAAATTCCTC TTACTTAAGGAATGTGAATCTGAGGETTCTGTCAGTTCTAAATGAGATATAC
AAGAACAAATTCCTC——AlTACTTAAGGAATGTGAATCTGAGG.TTCTGTCAGTTCTAAATGAGATATAC

TCTAGGCATCGATCACTTTCAGAATITGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC
TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC
TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC
TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC
TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC
TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC

Fig. A3. (Continued).
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Psyl-Dl1g TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC 1053
Psyl-Dih TCTAGGCATCGATCACTTTCAGAATCTGATGT.CAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC 1226
Psyl-D1i TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC 1226
Psyl-D1j TCTAGGCATCGATCACTTTCAGAATCTGATGTACAGCATCCTTTGTGCAGTGTGGTGTAGGAGGACAGAC 1398

Psyl-Dla GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1296
Psyl-D1b GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1122
Psyl-Dlc GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1122
Psyl-D1d GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1122
Psyl-Dle GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1296
Psyl-D1f GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1296
Psyl-D1g GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1123
Psyl-Dl1h GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1296
Psyl-D1i GAGCTGGTGGACGGGCCGAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1296
Psyl-D1j GAGCTGGTGGACGGGCCIAACGCGTCGCACATCACGCCGCAGGCGCTGGACCGGTGGGAGAGGAGGCTGG 1468

Psyl-Dla AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1366
Psyl-D1b AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1192
Psyl-Dlc AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1192
Psyl-D1d AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1192
Psyl-Dle AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1366
Psyl-D1f AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1366
Psyl-D1g AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1193
Psyl-D1h AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1366
Psyl-D1i AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1366
Psyl-D1j AGGACCTCTTCGCCGGGCGCCCCTACGACATGCTCGACGCCGCGCTCTCCGACACCATCACCAAGTTCCC 1538

Psyl-Dla CATAGATATTCAGGTACCAGCTTIGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCCGGTAGAAC 1436
Psyl-Dilb CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCEGGTAGAAC 1262
Psyl-Dlc CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCEGGTAGAAC 1262
Psyl-D1ld CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCIEGGTAGAAC 1262
Psyl-Dle CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCCGGTAGAAC 1436
Psyl-D1f CATAGATATTCAGGTACCAGCTI.GCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCCGGTAGAAC 1436
Psyl-D1g CATAGATATTCAGGTACCAGCTI;GCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCIGGTAGAAC 1262
Psyl-D1h CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCCGGTAGAAC 1436
Psyl-D1i CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCCGGTAGAAC 1436
Psyl-D1j CATAGATATTCAGGTACCAGCTTAGCCGGTGCACAATTGTTCAGTCCACATTGTATGATTCCGGTAGAAC 1608

Psyl-Dla AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1506
Psyl-D1b AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1332
Psyl-Dilc AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1332
Psyl-Dld AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1332
Psyl-Dle AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1506
Psyl-D1f AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1506
Psyl-D1g AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1332
Psyl-D1h AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1506
Psyl-D1i AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1506
Psyl-D1j AGAGTGGTGGTGGATATTCCCTGTCAGCATCAGATTGCCCCTAGACCTCACAATCTAAGTGCAAGATGAC 1678

Psyl-Dla CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1576
Psyl-Dlb CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1402
Psyl-Dlc CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1402
Psyl-Dld CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1402
Psyl-Dle CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1576
Psyl-D1f CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1576
Psyl-Dl1g CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1402
Psyl-D1h CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1576
Psyl-D1i CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1576
Psyl-D1j CAGAAAGTCCATGATTGGTCAAAATTGTTTCGTTTGTCGGCCTTTTGTTAGTCTCTGATGCTGTTGTTGA 1748

Psyl-Dla GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1646
Psyl-Dlb GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1472
Psyl-Dlc GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1472
Psyl-D1d GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1472
Psyl-Dle GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1646
Psyl-D1f GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1646
Psyl-D1g GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1472
Psyl-Dl1h GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1646
Psyl-D1i GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1646
Psyl-D1j GCCGTATGAACTTTTCACACATTGTAGTGGGGGCTTATCCAATTGACTAGACGCTATAGTGGGAATCGTC 1818

Psyl-Dla TGGTCAAAGATATGTTTGATCAAAGTGGGAAAATTATAGGGAGAACTTTTCAGTAAGTATTATTCCCGAA 1716

Fig. A3. (Continued).
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CACATTAGGGGTTGCCGTCCCACAGAACTACCACATTCIAAAAAGTGACTGATAACT CAATTTTTT
CACATTAGGGGTTGCCGTCCCACAGAACTACCACATTCAAAAAAGTGACTGATAACTATCAATTTTTTTA

AAATTTEGTGACCAAAAACTACCACTTTTGAAAAATGGTCAGTTTAGATGATTTAAACACGTTTATGCCA
AAATTTEGTGACCAAAAACTACCACTTTTGAAAAATGGTCAGTTTAGATGATTTAAACACGTTTATGCCA
TTT-GTGACHAAAAACTACCATTTTGAAAAATGGTCAGTTTAGATGATTBAAACACGTTTATGCCA
TTE-GTGACCAAAAACTACCACTTTTGAAAAATGGTCAGTTTAGATGATTTAAACACGTTTATGCCA
AAATTTEGTGACCAAAAACTACCACTTTTGAAAAATGGTCAGTTTAGATGATTTAAACACGTTTATGCCA

TGCGGGACCCACCTGTCAGGGCTGACGTGGCGGCAAAGTCAACTCTGTTGATTTTGACCGTTACGTTGAC
TGCGGGACCCACCTGTCAGGGCTGACGTGGCGGCAAAGTCAACTCTGTTGATTTTGACCGTTACGTTGAC
TGCGGGACCCACCIGTCAGGGCTGACGTGGCGGCAAAGTCAACTCTGTTGATTTTGACCGTTACGTTGAC

Fig. A3. (Continued).
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Fig. A3. (Continued).
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AGTGACGTGCTGCGCCGGGGCGTCACCATGGAGGAGTTCGGAGCTCAAGCCCGGATGCACACAAGGTGTT
AGTGACGTGCTGCGCCGGGGCGTCACCATGGAGGAGTTCGGAGCTCAAGCCCGGATGCACACAAGGTGTT

CGAGGAAATGCTAGAGAAAGGAGGAGAAAGAAGAAGAGTGATGCTGACAGGTGGGCCTCACTTGTAATAA
CGAGGAAATGCTAGAGAAAGGAGGAGAAAGAAGAAGAGTGATGCTGACAGGTGGGCCTCACTTGTAATAA
CGAGGAAATGCIAGAGAAAGGAGGAGAAAGAAGAAGAGTGATGCTGACAGGTGGGCCTCACTTGTAATAA
CGAGGAAATGCTAGAGAAAGGAGGAGAAAGAAGAAGAGTGATGCTGACAGGTGGGCCTCACTTGTAATAA
CGAGGAAATGCTAGAGAAAGGAGGAGAAAGAAGAAGAGTGATGCTGACAGGTGGGCCTCACTTGTAATAA

CGGTCAATGTAACGGTCAAAATAAACAGAGTTGACTTTGCCGCCACGTCAGCCCTGACAGGTGGGTCCCG
CGGTCAATGTAACGGTCAAAATAAACAGAGTTGACTTTGCCGCCACGTCAGCCCTGACAGGTGGGTCCCG
CGGTCAATGTAACGGTCAAAATAAACAGAGTTGACTTTGCCGCCACGTCAGCCCTGACAGGTGGGTCCCG
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Psyl-Dl1h CGGTCAATGTAACGGTCAAAATAAACAGAGTTGACTTTGCCGCCACGTCAGCCCTGACAGGTGGGTCCCG 3022
Psyl-D1i CGGTCAATGTAACGGTCAAAATAAACAGAGTTGACTTTGCCGCCACGTCAGCCCTGACAGGTGGGTCCCG 3025

Do o .., 2076
Psyl-Dla CATQTCCC-==============-m=-c@-cc-ce--c--ee-oa-- GTGGTAGTTTTTAGTCACAAAAT 3056
PSY1-D1b ====-==-==-==-==-==--==-==-==-==-===-=--=@=-==-=====-—-—==—=@=—==—======== 1763
PSY1-DIC =============-m=-m==-==-==-==-==-@=--=--=@@-@=-@=@-==--==-==—==—======== 1763
PSY1-D1d —==--==-=====-==-==--=--=--"==-==-"—"=-"—~=-"—"=-"-“-=-="=-"="="-"—"=-"—=—-——=—-—-==-==--= 1763
Psyl-Dle CATGTCCC---=--==-==-==--=-—="—"—"—"—"—————=——--~—~—-—~ GTGGTAGTTTTTAGTCACAARAT 3056
Psy1-D1f CATGTCCC-====-==-==-==-—="—————~—~——~———~———~—~—~—~—~———- GTGGTAGTTTTTAGTCACAARAT 3056
Psyl-D1g CATGTCATAAACGTGTTTAAATCATCTAAACTGACCATTTTTCAAAAGTGGTAGTTTTTAGTCACAAAAT 2941
Psy1-D1h CATGTCCC-====-==-==-—=-—=————————~———~———~—~——~—~———- GTGGTAGTTTTTAGTCACAARAT 3053
PSy1-D1i CATGTCCC-====-==-==-—=—~—=—————~———~———~———~—~—~—~—~———- GTGGTAGTTTTTAGTCACAARAT 3056
D o ., .| 2109

Psyl-Dla TAGAAATTTTTGATAGTTATCAGTCACTTTTTTGAATGTGGTAGTTCTGTGGGACGGCAACCCCTAATGT 3126

PSYy1-D1b ============-me=---e---ee----ee--mee--me---meem-mmee---me---me---mm=a- 1730
22 e B 1730
27 s e 1730

Psyl-Die TAGAAATTTTTGATAGTTATCAGTCACTTTTTTGAATGTGGTAGTTCTGTGGGACGGCAACCCCTAATGT 3126
Psyl-D1f TAGAAATTTTTGATAGTTATCAGTCACTTTTTTGAATGTGGTAGTTCTGTGGGACGGCAACCCCTAATGT 3126
Psyl-D1g TAGAAATTTTTGITAGTTATCAGTCACTTTTTTGAATGTGGTAGTTCTGTGGGACGGCAACCCCTAATGT 3011
Psyl-Dl1h TAGAAATTTTTGATAGTTATCAGTCACTTTTTTGAATGTGGTAGTTCTGTGGGACGGCAACCCCTAATGT 3123
Psyl1-D1i TAGAAATTTTTGATAGTTATCAGTCACTTTTTTGAATGTGGTAGTTCTGTGGGACGGCAACCCCTAATGT 3126

PSYy1-DlJ === === = m - m oo oo m o o o o oo oo oo oo — - 2076
Psyl-Dla GGTAGTTTTTTGTCAAATACTCTTCTTTTTC - = - - - —————=—————————————————————————- 3157
PSY1-D1b ====-==-===-=-mm-c--c----=-a-- CTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAA 1770
PSY1-DIC -----=-m—mmmmmmmmmmmmm e m e - CTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAA 1770
PSy1-D1d -----=---—=-=—=-~—“"—"—————-—-—-- CTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAA 1770
Psyl-Dle GGTAGTTTTTTGTCAAATACTCTTCTTTTTC - - - ---=-—-=—=-—“———————————————————- 3157
Psyl-D1f GGTAGTTTTTTGTCAAATACTCTTCTTTTTC - - - - —-—=-———=—=-—“—=—————————————————- 3157

Psyl-D1g GGTAGTTTTTTGTCAAATACTCTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAA 3081
Psyl-Dlh GGTAGTTTTTTGTCAAATACTCTTCTTTTTCTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAA 3193
Psyl1-D1i GGTAGTTTTTTGTCAAATACTCTTCTTTTTC---—--—--—-————————————————————~——~—~——~——- 3157
PSy1-D1j —-------=—--=--=—-—————————————- CTCATAGTGAAATCGGCAGTGATCCTGCCTTGCATTGTAA 2116

Psyl-Dla —AAAAAGGTCTTGGTCGTTCTTAGCACTACTA-ATGAACTATATTATTGATTTTCTAAATGACCAATT 3226
Psyl-D1b IAAAAAGGTCTTGGT CGTT CTTAGCACTACTA-ATGAACTATATTATTGATTTTCTAAATGACCAATT 1840
Psyl-Dic GGTCTTGGTCGTTCTTAGCACTACT. ATGAACTATATTATTGATTTTCTAAATGACCAATT 1840
Psyl-D1d GGTCTTGGTCGTTCTTAGCACTACT. ATGAACTATATTATTGATTTTCTAAATGACCAATT 1840
Psyl-Dle -AAAAAGGTCTTGGTCGTTCTTAGCACTACT. ATGAACTATATTATTGATTTTCTAAATGACCAATT 3226
Psyl-D1f -AAAAAGGTCTTGGTCGTTCTTAGCACTACT ATGAACTATATTATTGATTTTCTAAATGACCAATT 3226
Psyl-Dl1g GGTCTTGGTCGTTCTTAGCAC.ACT ATGAACTATATTATTGATTTTCTAAATGACCAATT 3151
Psyl-Dlh GGTCTTGGTCGTTCTTAGCACTACT. ATGAACTATATTATTGATTTTCTAAATGACCAATT 3263
Psyl-D1i -AAAAAGGTCTTGGTCGTTCTTAGCACTACT. ATGAACTATATTATTGATTTTCTAAATGACCAATT 3226
Psyl-D1j IAAAAAGGTCTTGGTCGTTCTTAGCACTACTA———ATGAACTATATTATTGATTTTCTAAATGACCAATT 2183

Psyl-Dla ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 3296
Psyl-D1b ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 1910
Psyl-Dilc ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 1910
Psyl-D1d ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 1910
Psyl-Dle ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 3296
Psyl-D1f ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 3296
Psyl-Dlg ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTIAAGAAGGCGAGGTA 3221
Psyl-Dl1h ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 3333
Psyl-D1i ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 3296
Psyl1-D1j ACTTTTACATATGCCAGCCCTTCAAGGACATGATCGACGGGATGCGGACGGACCTTAAGAAGGCGAGGTA 2253

Psyl-Dla CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 3366
Psyl-D1b CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 1980
Psyl-Dlc CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 1980
Psyl-D1d CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 1980
Psyl-Dle CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 3366
Psyl-D1f CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 3366
Psyl-D1g CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 3291
Psyl-Dl1h CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 3403
Psyl-D1i CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 3366
Psyl-D1j CAAGAACTTTGACGAGCTCTACATGTACTGCTACTATGTTGCCGGCACCGTGGGGTTGATGAGCGTCCCG 2323

Psyl-Dla GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC 3436

Fig. A3. (Continued).
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GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC
GTGATGGGCATTGCGCCGGAGTCCAAGGCGACAGCCGAGAGCGTCTATGGCGCCGCTCTGGCTCTTGGCC

TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA
TCGCGAACCAGCTCACCAACATACTCAGGGATGTTGGAGAAGAGTAAGCAACTCATTGACTACCAATGCA

ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATACGGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATA.GGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATA.GGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATA.GGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATACGGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATACGGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAITGCAATGGTTTTCCATTGTACAATCAT GGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATACGGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATACGGATATTTTCAGATAGCACTATCCTGAATTT
ATTGCAGTGCAATGGTTTTCCATTGTACAATCATGATACGGATATTTTCAGATAGCACTATCCTGAATTT

TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTICCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG
TCTGGTGTTTGGAATAATTTGCAGTGCAAGAAGAGGGAGGATATATTTGCCACAAGACGAGCTTGCGGAG

GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC
GCGGGGCTCTCCGATGAAGACATCTTCAAAGGAGTCGTCACCGACAAGTGGAGGAAATTCATGAAGAGGC

AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTIGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG
AGATCAAGAGGGCGAGGATGTTCTTCGAGGAGGCGGAGCGAGGGGTGACTGAGCTTAGGAAGGAGAGCCG

GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCATCATTG
GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCITCATTG
GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCITCATTG
GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCITCATTG
GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCATCATTG
GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCATCATTG
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Psyl-D1g GTGGCCGGTAAGTGCCCTAMAGCCACCACTTGEATGTGAAACAAAACTACATATAGATCTCTCATCATTG 3781
Psyl-Dlh GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCATCATTG 3893
Psyl-D1i GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCATCATTG 3856
Psy1-D1j GTGGCCGGTAAGTGCCCTAAAGCCACGACTTGAATGTGAAACAAAACTACATATAGATCTCTCATCATTG 2813

Psyl-Dla TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGG.TCGCCTCCCACACCTTGGTATAAT 3926
Psyl-Dib TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGETCGCCTCCCECACCTTGGTATAAT 2540
Psyl-Dlc TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGETCGCCTCCCECACCTTGGTATAAT 2540
Psyl-D1d TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGG-TCGCCTCCCECACCTTGGTATAAT 2539
Psyl-Dle TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGG.TCGCCTCCCACACCTTGGTATAAT 3926
Psyl-D1f TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGETCGCCTCCCACACCTTGGTATAAT 3926
Psyl-D1g TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGETCGCCTCCCECACCTTGGTATAAT 3851
Psyl-Dl1h TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGETCGCCTCCCECACCTTGGTATAAT 3963
Psyl-D1i TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGETCGCCTCCCACACCTTGGTATAAT 3926
Psyl-D1j TTAATTATCAGTAGCAAAAATGATGCTACGTGTAGTTCATGGGGGITCGCCTCCCICACCTTGGTATAAT 2883

Psyl-Dla AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTIGCATTGCATTGCAATTGCAGGT 3996
Psyl-D1b AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTT—GCATTGCATTGCAATTGIE@GT 2609
Psyl-Dic AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTT—GCATTGCATTGCAATTG.&QGT 2609
Psyl-Did AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTT—GCATTGCATTGCAATTG.AQGT 2608
Psyl-Dile AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTIGCATTGCATTGCAATTGCAGGT 3996
Psyl-D1f AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTEGCATTGCATTGCAATTGCAGGT 3996
Psyl-Dl1g AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTIGCATTGCATTGCAATTGCAGGT 3921
Psyl-D1h AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTEGCATTGCATTGCAATTGCAGGT 4033
Psyl-D1i AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTEIGCATTGCATTGCAATTGCAGGT 3996
Psyl-D1j AATCATTGAAAAAAAATTAGGGGCTCAAATGGAAGATAATATGGTTTEGCATTGCATTGCAATTGCAGGT 2953

Psyl-Dla TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 4066
Psyl-D1b TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 2679
Psyl-Dlc TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 2679
Psyl-D1d TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 2678
Psyl-Dle TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 4066
Psyl-D1f TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 4066
Psyl-D1g TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 3991
Psyl-Dl1h TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 4103
Psyl-D1i TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 4066
Psyl-D1j TTGGGCCTCTCTGTTGTTGTACCGGCAGATCCTCGATGAGATCGAAGCGAATGACTACAACAACTTCACC 3023

Psyl-Dla AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 4136
Psyl-D1b AAGAGGGCCTATGTTGG.AAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 2749
Psyl-Dlc AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 2749
Psyl-D1d AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 2748
Psyl-Dle AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 4136
Psyl-D1f AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 4136
Psyl-D1g AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 4061
Psyl-Dl1h AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 4173
Psyl-D1i AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 4136
Psyl-D1j AAGAGGGCCTATGTTGGGAAGGCGAAGAAGGTGCTTGCGCTCCCTGTCGCGTACGGGAGATCGCTGCTCT 3093

Psyl-Dla TACCGTATTCACTGAGAAATAACCAGACCTAG 4168
Psy1-D1b TACCGTATTCACTGAGAAATAACCAGACCTAG 2781
Psyl-Dlc TACCGTATTCACTGAGAAATAACCAGACCTAG 2781
Psy1-D1d TACCGTATTCACTGAGAAATAACCAGACCTAG 2780
Psyl-Dle TACCGTATTCACTGAGAAATAACCAGACCTAG 4168
Psy1-D1f TACCGTATTCACTGAGAAATAACCAGACCTAG 4168
Psy1-D1g TACCGTATTCACTGAGAAATAACCAGACCTAG] 4093
Psy1-D1h TACCGTATTCACTGAGAAATAACCAGACCTAG 4205
Psy1-D1i TACCGTATTCACTGAGAAATAACCAGACCTAG 4168
Psy1-D1j TACCGTATTCACTGAGAAATAACCAGACCITAG] 3125

Fig. A3. (Continued).
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