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† Background and Aims Peanut (Arachis hypogaea) is an allotetraploid (AABB-type genome) of recent origin, with a
genome of about 2.8 Gb and a high repetitive content. This study reports an analysis of the repetitive component of the
peanut A genome using bacterial artificial chromosome (BAC) clones from A. duranensis, the most probable A
genome donor, and the probable consequences of the activity of these elements since the divergence of the peanut
A and B genomes.
† Methods The repetitive content of the A genome was analysed by using A. duranensis BAC clones as probes
for fluorescence in situ hybridization (BAC-FISH), and by sequencing and characterization of 12 genomic
regions. For the analysis of the evolutionary dynamics, two A genome regions are compared with their B genome
homeologues.
† Key Results BAC-FISH using 27 A. duranensis BAC clones as probes gave dispersed and repetitive DNA charac-
teristic signals, predominantly in interstitial regions of the peanut A chromosomes. The sequences of 14 BAC clones
showed complete and truncated copies of ten abundant long terminal repeat (LTR) retrotransposons, characterized
here. Almost all dateable transposition events occurred ,3.5 million years ago, the estimated date of the divergence
of A and B genomes. The most abundant retrotransposon is Feral, apparently parasitic on the retrotransposon FIDEL,
followed by Pipa, also non-autonomous and probably parasitic on a retrotransposon we named Pipoka. The compari-
son of the A and B genome homeologous regions showed conserved segments of high sequence identity, punctuated
by predominantly indel regions without significant similarity.
† Conclusions A substantial proportion of the highly repetitive component of the peanut A genome appears to be
accounted for by relatively few LTR retrotransposons and their truncated copies or solo LTRs. The most abundant
of the retrotransposons are non-autonomous. The activity of these retrotransposons has been a very significant
driver of genome evolution since the evolutionary divergence of the A and B genomes.

Key words: Arachis hypogaea, A. duranensis, peanut, groundnut, BAC-FISH, BAC sequencing, retrotransposons,
genome evolution, phylogeny, homeology.

INTRODUCTION

Peanut (Arachis hypogaea), also known as groundnut, is a
Papilionoid legume originally from South America and is a
major food crop, with a world annual production of around 38
Mt (FAOSTAT, http://faostat3.fao.org/home/index.html). It is
grown throughout the tropics and sub-tropics, and is most import-
ant in Asia and Africa.

Within the Papilionoids, peanut belongs to the Dalbergioids,
a clade separated from most other economically important
legumes by an estimated 55 million years of evolution. The

Dalbergioids are predominantly from the New World tropics
(Lavin et al., 2001; Lewis et al., 1995). They have 2n ¼ 20
as an ancestral chromosome number and most of the extant
Arachis species have 2n ¼ 2x ¼ 20 chromosomes, while
A. hypogaea is an exception in having 40 chromosomes
(2n ¼ 4x ¼ 40). It is a recent allotetraploid, most probably
resulting from the hybridization of two wild species followed
by natural chromosome duplication (Halward et al., 1991;
Young et al., 1996; Seijo et al., 2004, 2007). The genome
of A. hypogaea is large, being estimated at 2.8 Gb
(Greilhuber, 2005), with a large repetitive fraction of approx.
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64 % determined by DNA renaturation kinetics (Dhillon et al.,
1980).

Cytogenetic analyses in A. hypoagaea have revealed two types
of chromosomes: ten pairs of A-type chromosomes, with strong-
ly 4’,6-diamidino-2-phenylindole (DAPI)-stained (and hence
AT-rich) heterochromatin at the centromeres, including the
smallest pair of all chromosomes (Husted, 1936; Smartt et al.,
1978), and another ten pairs of chromosomes with more
weakly staining centromeric heterochromatin bands, designated
B chromosomes (Smartt et al., 1978; Smartt and Stalker, 1982;
Seijo et al., 2004; Robledo and Seijo, 2010). Studies comparing
the chromosomal heterochromatic banding patterns together
with evidence from positions of rDNA clusters (Seijo et al.,
2007; Robledo et al., 2009; Robledo and Seijo, 2010) and
genomic in situ hybridization (GISH) (Seijo et al., 2007)
suggest that A. hypogaea A chromosomes are similar to those
in the wild diploid A. duranensis (Krapov. & W.C. Greg.),
whilst the peanut B chromosomes are similar to those in the
wild diploid A. ipaënsis (Krapov. & W.C. Greg.). Other evidence
such as species geographic distribution (Robledo et al., 2009;
Robledo and Seijo, 2010) and molecular phylogenies (Kochert
et al., 1996; Burow et al., 2009; Moretzsohn et al., 2013) corro-
borates that the most probable A and B genome donors to
A. hypogaea are A. duranensis and A. ipaënsis.

During meiosis, A. hypogaea chromosome pairing is almost
entirely as bivalents (Smartt, 1990), an indication of genetic di-
vergence of the A and B genomes, and potentially genetic control
of chromosome pairing. Significant divergence of the repetitive
DNA content of the A and B genomes is also indicated by in situ
hybridization analyses that, using total genomic probes, are able
to distinguish the two genomes (Seijo et al., 2007) and show
genome preferential distribution of the retroelement FIDEL
(Nielen et al., 2010). In contrast, evidence regarding the low
copy fraction of the genome, with molecular markers [including
gene and expressed sequence tag (EST) sequences], shows high
homology: strong colinearity of the genetic maps shows that
there have been few structural rearrangements between the
A and B genomes, and gene order appears to have changed
little during the evolutionary divergence of the A and B
genomes (Burow et al., 2001; Bertioli et al., 2009; Moretzsohn
et al., 2009; Shirasawa et al., 2013) estimated as 3–3.5 million
years ago (Mya) (Nielen et al., 2011; Moretzsohn et al., 2013).
Thus evidence points to an intriguing apparent paradox in the
evolution of genome structure: the predominant repetitive
DNA genome fraction is in evolutionary flux, whilst, at the
same time, low copy number DNA is conserved over evolution-
ary time. Although this paradox has been extensively studied in
grasses, it has been little studied in legumes, which are diverged
from grasses by about 150 million years.

To study the divergence and evolution of the A and B genome
sequences separately and in more detail, bacterial artificial
chromosome (BAC) libraries were made for A. duranensis and
A. ipaënsis (Guimarães et al., 2008). Because of the close
species relationships, BAC clones from these libraries should
serve as very good proxies for the A and B genomes of peanut,
respectively. In this study, we report on the use of the
A. duranensis library to investigate the repetitive component
of the A genome of Arachis, aiming to understand the evolution-
ary processes occurring during divergence of the A and B
genomes.

MATERIALS AND METHODS

Selection of BAC clones and DNA isolation

For FISH (fluorescence in situ hybridization), clones from
the Arachis duranensis (accession V14167) BAC library
(genome A) (Guimarães et al., 2008) were chosen on the basis
of hybridization with probes designed from comparative
genome markers derived from genes selected as likely to be
unique in a diploid legume genome (Choi et al., 2006;
Fredslund et al., 2006). In addition, one BAC clone from the
same A. duranensis BAC library that was sequenced for a previ-
ous study (Nielen et al., 2010) was analysed. Isolated DNA from
a single cultured colony of each BAC clone was evaluated by
length and restriction enzyme sites (NotI, HaeIII, BamHI,
HindIII, XbaI and ApaLI). For full information on these BAC
clones and their genic content, see Table 1, the Results section
and the Supplementary Data Table S1.

For the comparison of homeologous sequences in the A and B
genomes, A. duranensis and A. ipaënsis (accession KG30076 –
genome B) (Guimarães et al., 2008), and/or A. hypogaea
(‘Florunner’) – genome AB (Yüksel and Paterson, 2005) BAC
libraries were screened using two genic probes designed based
on the sequences of genes encoding DNA gyrase (Leg128;
Fredslund et al., 2006) and the gene for the peanut allergen
Ara h1. Sequences were compared by dot plots andusing the
genome browser and annotator Artemis.

Fluorescence in situ hybridization with BAC clones as probes
(BAC-FISH)

For metaphase spreads, A. hypogaea meristem cells from root
tips were used. Samples were treated with 8-hydroxyquinoline,
fixed in 100 % ethanol, glacial acetic acid (3:1, v/v) and digested
with proteolytic enzymes containing cellulose and pectinase
(Maluszynska and Heslop-Harrison, 1993; Schwarzacher and
Heslop-Harrison, 2000). Meristem cells were isolated from
other tissues on a slide and their chromosomes gently spread in
60 % acetic acid under a cover slip. Slides containing at least
five complete sets of metaphase chromosomes, well spread and
free of cytoplasm, were selected to be used for FISH.

For probe preparation, 200–300 ng of purified and fragmen-
ted (around 600 bp long) DNA of each selected A. duranensis
BAC clone (genome A) was labelled with either
digoxigenin-11-dUTP or biotin-11-dUTP (Roche Diagnostics)
by random priming using Invitrogen Life Technologies kits
(BioPrime Array CGH Genomic Labelling System and
BioPrime DNA Labelling System, respectively). For the retro-
element Matita, probes were a mixture of seven sub-clones span-
ning the whole Matita sequence (Nielen et al., 2011). For the
retroelements FIDEL (Nielen et al., 2010), Feral and Curu
(Ty3-gypsy elements, the description of which is described in
the Results section), probes were obtained from small insert
genomic DNA libraries previously produced and sequenced
for the isolation of microsatellite markers (Moretzsohn et al.,
2005).

Selected slides were pre-treated, hybridized, washed and hy-
bridization sites detected following Schwarzacher and
Heslop-Harrison (2000) with minor modifications. Briefly,
slides were pre-treated with 100 mg mL21 RNase A and 20 U
mL21 pepsin (from porcine stomach mucosa), in 10 mM HCl,
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prior to fixation with 4 % (w/v) paraformaldehyde.
Hybridization mixtures were prepared with one or two different-
ly labelled probes (approx. 100 ngmL21 per slide) containing 50
% (v/v) formamide, 10 % (v/v) dextran sulfate, 2× SSC (saline-
sodium citrate), 1.25 mM EDTA (ethylene diamine tetra-acetic
acid) and 25 ngmL21 salmon sperm DNA. To reduce unspecific
hybridization from repetitive elements within the BACs, differ-
ent concentrations (0.1–4 mg) of unlabelled genomic
A. hypogaea DNA or C0t 100 (Zwick et al., 1997) were added
and the hybridization mixture was incubated at 37 8C prior to ap-
plying to the slide containing denatured peanut chromosomes.
Hybridization was carried out for 12–16 h at 37 8C.

Stringent post-hybridization washes were carried out at
85–95 % stringency level as estimated by Schwarzacher and
Heslop-Harrison (2000). Hybridization sites were detected
using anti-digoxigenin–fluorescein (Fab fragments from sheep;
Roche Diagnostics), and/or Alexa Fluor 594-conjugated strept-
avidin (Life Technologies/Molecular Probes). Chromosomes
were then counterstained with DAPI, mounted in anti-fade and
observed with a Zeiss Axioscope epifluorescence microscope
(Carl Zeiss, Germany), and images were captured with a CCD
camera and analysed with Adobe Photoshop CS using only func-
tions, except cropping, that affect the whole image equally.

BAC clone sequencing and assembly

The BAC clone sequencing was performed by shotgun frag-
mentation and Sanger and/or 454 methods. For Sanger dideoxy
sequencing, a total of 768 plasmid sub-clones derived from
random shearing from each BAC were sequenced. Sequence
assembly was done using CAP3 (Huang and Madan, 1999).
Assembled sequences were visualized and manually edited
using Consed (Gordon et al., 1998).

Sequencing by the Roche 454GS-FLX System with titanium
chemistry was performed by GATC Biotech AG, Konstanz,
Germany. Samples were sequenced on a Genome Sequencing
FLX Pico-Titer plate device with GS FLX Titanium XLR70
chemistry. Sequence data were produced in Standard
Flowgram Format for each read, and assembly was performed
using a GS De Novo Assembler (aka Newbler v2.6, the GS
FLX System Software) with default parameters.

The sequences in this publication have been deposited in The
European Nucleotide Archive under study number ERP002436,
project number PRJEB1745 ‘Exploratory sequencing of wild
and cultivated peanut (Arachis ssp.) genomes’.

Sequence annotation

For identification of repetitive sequences, dot plots were pro-
duced with all BAC sequences vs. all BAC sequences, pairwise
comparisons of BAC sequences and comparisons of the BAC
sequences with known repetitive elements using the software
Gepard (Krumsiek et al., 2007), and also by the software LTR
Finder (Xu and Wang, 2007).

For annotation of sequences, a number of publicly available
programs were used; FGENESH (Salamov and Solovyev,
2000); hmm search against the pfam A library (Eddy 2011);
BLAST (Altschul et al., 1997) against Arachis ESTs and 42
000 A. duranensis BAC end sequences (genome survey
sequences, GSS; Genbank nos FI321525–FI281689); LTR
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Finder; and BLAST against local databases of soybean and ara-
bidopsis predicted proteins. Results were visualized in the
Genome browser and annotation tool Artemis (Rutherford
et al., 2000). To generate entries for Artemis, BLAST was
used with ‘-m 8’ option to produce table format output; various
outputs from other programs were parsed and converted to
GenBank format using Perl (http://www.perl.org/) as necessary.
Annotated sequences were exported from Artemis into Excel,
edited where necessary, and calculations as to genome coverage
and others were made.

To visualize graphically the repetitive content of the BAC
clones, a ‘repetitive index’ based on the number of similarities
identified by BLASTN between the genomic sequence and the
42 000 A. duranensis BAC end sequences was produced.
Parameters used were ‘-e 1e-20 -m 8’. The tabulated BLAST
output was parsed using in-house Perl scripts to produce an
index for each DNA base, calculated as follows: repetitive
index ¼ log10(N), where N is the number of BLASTN-detected
similarities.

Tests of selection on ORFs

Tests of evolutionary selection on coding regions were done
using the software Mega 5 (Tamura et al., 2007) and the codon-
based Z-test substitution model, based on the numbers of syn-
onymous (dS) and non-synonymous substitutions (dN) per site.
The variance of the difference dS – dN was computed using
the bootstrap method (500 replicates). Analyses were conducted
using the Nei–Gojobori method (Nei and Gojobori, 1986). The
analysis initially involved four complete copies (obtained from
the genomic sequences analysed) of an open reading frame
(ORF) from Pipa (Supplementary Data File S1), a non-
autonomous retrotransposon here identified and further
described in the Results. The ORF is peculiar: it encodes a
protein domain conserved in the different Pipa elements, but
has no apparent homologue in the databases. We considered
this worthy of further investigation. For a larger analysis,
additionalPipa ORF sequences were determined using BLAST
from A. duranensis BAC end sequences, retrieved and orientated
using Perl scripts (Supplementary Data File S2). Muscle (Edgar,
2004) and Jalview (Waterhouse et al., 2009) were used for
sequence alignments, and manual editing was done using
Seaview (Gouy et al., 2010). The full analysis involved 82
sequences. All ambiguous positions were removed for each se-
quence pair. There were a total of 591 positions in the final
data set. Codon-based tests of purifying, neutral and positive se-
lection were done byaveraging overall sequence pairs, and forall
pairwise comparisons.

Dating transposition events

Dates of transposition were estimated for full-length long ter-
minal repeat (LTR) retrotransposons by the LTR divergence
method using the equation t ¼ K/2r, where t is the age, K is the
number of nucleotide substitutions per site between each LTR
pair and r is the nucleotide substitution rate of 1.3 × 1028 per
site per year described by Ma and Bennetzen (2004).

Phylogenetic analysis

For an analysis of the evolutionary relationships of FIDEL and
Feral, LTR sequences were obtained from the A. duranensis

BACs studied here. Also, for this phylogenetic analysis,
FIDEL and Feral LTR sequences were extracted from some
other available A. hypogaea BACs. Sequences were extracted
from annotated sequences using the Artemis genome browser,
the alignment was performed using Muscle, and the results
were inspected and trimmed using Jalview.

Evolutionary analyses were conducted in MEGA5 (Tamura
et al., 2011) using the Minimum Evolution method (Rzhetsky
and Nei, 1992). The evolutionary distances were computed
using the Jukes–Cantor method (Jukes and Cantor, 1969) and
are in the units of the number of base substitutions per site. The
ME tree was searched using the Close-Neighbor-Interchange al-
gorithm (Nei and Kumar, 2000) at a search level of 0. The
Neighbor–Joining algorithm (Saitou and Nei, 1987) was used
to generate the initial tree. The analysis involved 47 nucleotide
sequences. There were a total of 1509 positions in the final
data set.

The bootstrap consensus tree inferred from 1000 replicates is
taken to represent the evolutionary history of the taxa analysed
(Felsenstein, 1985). The percentages of replicate trees in which
the associated taxa clustered together in the bootstrap test are
shown next to the branches (Felsenstein, 1985). The tree was
drawn to scale, with branch lengths in the same units as those
of the evolutionary distances used to infer the phylogenetic tree.

RESULTS

BAC clones and fluorescent in situ hybridization

In total, 27 BAC clones from the A. duranensis BAC library
(A genome) defined to have a high gene content using compara-
tive genome markers (Choi et al., 2006; Fredslund et al., 2006)
were selected for use in FISH experiments. Subsequent sequen-
cing analysis of a sub-set of these BACs showed that most, but
notably not all, harboured the expected genes (see section
’Sequencing of BAC clones and annotation of repetitive ele-
ments’).

Depending on the BAC used as a probe, FISH in A. hypogaea
metaphase chromosomes spreads produced multiple and dis-
persed hybridization signals on several, but not all, chromo-
somes (e.g. Fig. 1A–C), despite the use of high concentrations
of genomic or C0t 100 blocking DNA. Double dot signals on a
pair or pairs of chromosomes, as expected for FISH with BAC
clones containing single or low copy DNA sequences, could
not be detected. We therefore conclude that all BACs contain
highly repetitive DNA elements, and these were indeed found
by the sequence analysis (see below).

Overall, signals using BACs were found with variable
strength mostly on proximal and interstitial regions of the
chromosome arms of 20 chromosomes of A genome origin (cen-
tromeres strongly stained by DAPI). This is consistent with the
BACs being derived from the A genome donor of peanut,
A. duranensis. Centromeric and distal regions were usually
excluded from hybridization (Fig. 1A, red signal), although
some probes labelled centromeric (Fig 1B, green signal) or
distal (not shown) chromosomal regions. In addition to labelling
the 20 A genome chromosomes, some BAC probes also showed
weaker hybridization signals on the remaining B genome chro-
mosomes, indicating that they contained repetitive elements
present in both genomes.
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Following the detailed sequence analysis of selected BAC
clones (see below) and the identification of different families
of retroelements (Table 1, Fig. 2, and Supplementary Data
Table S2, File S4), FISH experiments were performed using frag-
ments of the elements Curu (Fig. 1D), Matita (Fig. 1E), FIDEL
(Fig. 1F, H) and Feral (Fig. 1G, H). They showed that each retro-
element probe has a specific distribution pattern with more or less
dispersion, signal strength or co-localization in certain chromo-
somes or chromosomal regions (compare Fig. 1D, E, F and G).
Curu and Feral are predominantly present in the A genome, as
is FIDEL (Fig. 1F, H; Nielen et al., 2010), and in contrast to
the distribution of Matita, present in both A and B genome chro-
mosomes and including the centromere region (Fig. 1E; Nielen
et al., 2012). The distribution patterns of the predominant indi-
vidual elements (Fig. 1D–G) and the retroelement composition
of the BACs (Table 1) explain the FISH signals of the BACs
(Fig. 1A–C).

Sequencing of BAC clones and annotation of repetitive elements

About half of the A genome regions sequenced were gene rich,
including one resistance gene homologue (RGH) cluster
(Table 1). Three A. duranensis BACs selected for gene content
did not harbour the expected genes; presumably there was an
error in the selection procedure, and therefore they were effect-
ively randomly chosen (Table 1). In total, the A. duranensis
BACs (A genome – predominantly sequenced using 454)
spanned 1.26 Mb of unique genome sequence, in 55 contigs,
all with an N50 of 55 kb (European Nucleotide Archive accession
numbers HF937564-HF937576; http://www.ebi.ac.uk/ena/data/
view/HF937564-HF937576). Two BAC sequences from the B
genome (one from A. ipaënsis and one from the B genome of
A. hypogaea) that were homeologous to two of the
A. duranensis genome regions (ADH068E04 to AIPA147A20,
and ADH035P21 to AHF417E07) were also analysed.

One of the A. duranensis BACs, ADHI8B08 (A genome), was
sequenced independently using both random fragmentation and
Sanger chemistry with paired end reads, and by the 454 GS FLX
titanium method. The two different assemblies were broadly
consistent, but with five small regions of inverted sequence rela-
tive to each other (Supplementary Data Fig. S1).

A dot plot of the new BAC sequences against the known retro-
transposon FIDEL sequence (Nielen et al., 2010) revealed both
complete elements and numerous isolated LTRs. Many of the ap-
parent ‘solo LTRs’ were a similar distance apart, separated by a
conserved sequence encoding gag and aspartyl protease (AP)
domains but no reverse transcriptase. This suggested the pres-
ence of an abundant, novel and thus non-autonomous element,
with LTRs and part of the 3’-untranslated region (UTR) very
similar to those of FIDEL, but with no significant similarity in
the coding regions. Because of its similarity in length and only
in the terminal regions, we named this element ‘Feral’. It is an in-
complete Athila type Ty3-gypsy element, most probably parasit-
ic on the autonomous partner FIDEL (a dot plot of FIDEL vs.
Feral sequences is available in Supplementary Data Fig. S2).

Anotherabundant LTRelement was identified that has an open
reading frame at the 3’ of the 5’-LTR and coded a protein with no
obvious homologies to any described protein. The element
appeared to be a non-autonomous retrotransposon, and we
named it “Pipa”. Although Pipa’s autonomous counterpart

could not be found in the BACs sequenced for this study, an
A. hypogaea BAC sequenced for another study showed two com-
plete representatives of an autonomous retrotransposon with sig-
nificant similarities to “Pipa”. We named this autonomous
Ty3-gypsy element ‘Pipoka’. Pipoka encodes gag, AP, reverse
transcriptase and retroviral integrase domains. Pipa and Pipoka
have sequence similarities in the LTRs and the 3’ half of the in-
ternal regions. However, they also have very significant differ-
ences. Because the coding regions of both Pipa and Pipoka are
in the 5’ halves of the non-LTR region (regions which have no
significant similarity between the elements), the ORF of Pipa
does not have any apparent counterpart in Pipoka, and the
ORFs of Pipoka do not have any discernible counterparts in
Pipa (a plot of Pipa vs. Pipoka sequences is available in
Supplementary Data Fig. S2).

The next discovered element has distinctive, large LTRs
(2337 bp), each with about seven imperfect tandem repeats,
with a motif length of 116 bp. The internal region of this
retrotransposon (named ‘Gordo’ here) codes for gag and AP
domains, but again with no detectable encoded reverse
transcriptase, and so is non-autonomous. Other elements discov-
ered were named ‘Curu’, a Ty3-gypsy retrotransposon with long
LTRs (3448 bp); ‘RE128’, a Ty1-copia retrotransposon; ‘Mico’,
a Ty3-gypsy element; and ‘Grilo’, a Ty3-gypsy element.
Complete and truncated copies of the previously described
Matita and FIDEL retrotransposons (Nielen et al., 2010, 2011)
were also present in the 12 analysed genomic regions (represen-
tatives of the retrotransposons are in Supplementary Data File
S4; also for a general overview of the repetitive structure of the
A genome, see an image of an all BAC vs all BAC plot in
Supplementary Data Fig. S5).

In addition to complete retrotransposons, pseudogenes from
different classes of transposable elements and retroviruses
were present, although they could not be completely character-
ized. These included one Cauliflower mosaic virus family-type,
MULE transposon-types and, most frequently, ‘retrotransposon-
type’ sequences found by homology to the Pfam and diverse
annotated database sequences. For the most part, these trans-
poson sequences were less repetitive than the elements that
were completely characterized.

Evolutionary selection on the ORF in the retrotransposon Pipa

The codon-based Z-test of selection using the ORFs from four
complete Pipa element sequences (three sequenced here, plus
one from elsewhere) indicated purifying selection (P ¼ 4.5 ×
1029). Mindful that this test is best suited for large samples, we
data-mined 79 more sequences covering the 3’ region of the
ORF from A. duranensis BAC end sequences. Using this larger
sample, there were a total of 591 positions in the final data set.
Performing the analysis with averaging over all sequence pairs,
the test indicated purifying (P ¼ 4.4 × 1026) and neutral selec-
tions (P ¼ 1 × 1025).

Whilst functional retrotransposons are expected to have a
history of purifying selection, retrotransposons inactivated by
mutation are expected to have a history of neutral selection.
To investigate further, we repeated the tests with pairwise com-
parisons. At a significance level of P , 0.01, 32 % of pairwise
comparisons were significant for purifying selection whereas
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FI G. 1. In situ hybridization showing the genomic distribution of sequences from Arachis duranensis BACs (A genome) on metaphase chromosomes (stained blue
with DAPI) of A. hypogaea. Scale bars correspond to 5 mm. (A) Hybridization with the ADH179B13 probe (labelled with digoxigenin and observed in green) shows
strong dispersed signals along the entire A genome chromosome arms, and weaker, more dotted signals along the B genome chromosomes arms. The ADH177M04
probe (labelled with biotin and observed in red) shows signals only from the A genome chromosomes, and strongly labels the proximal and interstitial regions. The red
and green signals overlap to give the yellowish colour. With both these probes, centromeric and distal parts of chromosomes are not labelled. Overlap of signals (‘oran-
gish’) is evident in all A chromosomes, presumably because both clones have the retrotransposons FIDEL and Feral (11 and 20 %, respectively); Pipoka and Pipa (8 and
10 %); and Gordo (15 and 1 %) and Curu (5 and 6 %) (Table 1). On the other hand, B chromosomes were only labelled by the ADH179B13 (green) probe. Since the
element Gordo was detected in the sequence of ADH179B13 (14 %) and much less in ADH177M04 (1 %), these green signals on B chromosomes could correspond to
part of Gordo’s distribution. The exclusive element presence in ADH177M04 of the retrotransposon Mico (10 %) could not be differentiated here perhaps due to a
dispersed distribution on the A genome which is overwhelmed by other signals. (B) Hybridization with the ADH79023 probe (labelled with digoxigenin and observed
in green) shows dispersed and weak signals along the arms of manybut not all chromosomes, with some centromeres strongly labelled. The hybridization with the probe
ADH51I17 (labelled with biotin and observed in red) is detected in about half the chromosomes of A genome origin in a weak and dispersed pattern excluding the
centromeres and with a little overlap to the green signal. This overlap is seen in all A chromosomes as a ‘yellowish’ colour; presumably it occurs because both
clones have FIDEL and Feral elements (13 and 46 %, respectively) and Pipoka and Pipa (10 and 9 %). Interestingly ADH51I17 red signals (pericentromeric
region) are similar to the Feral element distribution (compare with G), but probably added to some FIDEL signals. The green signals observed in B chromosomes
could correspond to a part of the Gordo element distribution, only detected in the sequence of the ADH79O23 clone (6 %). The exclusive element present in
ADH51I17, Curu (6 %), could not be distinguished by FISH, possibly due to a dispersed distribution on the A genome, which is overwhelmed by other signals.
(C) Hybridization of the probe ADH129F24 (observed in green) was only detected in A genome chromosomes, with strong signals at the proximal regions.
Different chromosomes show different intensities of signals. With ADH167F07 as the probe (observed in red), hybridization sites were detected in A and B chromo-
somes, with a weak diffuse dotted pattern along all chromosomes arms, but concentrated in proximal and interstitial portions. In the A chromosomes, both probes
showed almost the same hybridization pattern. Centromeric and distal regions of chromosomes did not show detectable signals from either of the probes. Overlap
of signals (‘yellowish’) observed in all A chromosomes may be due to FIDEL and Feral elements, present in both ADH129F24 and ADH167F07 clones (27 and
10 %, respectively). The signals at the proximal region with ADH129F24 (green) correspond mostly to the Feral element (compare with G), but also to FIDEL
signals, that could be causing the difference in the signal intensity among the A chromosomes. The red signals (ADH167F07 probe) present in all chromosomes
but not overlapping the green signals (ADH129F24 probe) might correspond to the presence of Pipa and Pipoka elements, exclusive to clone ADH167F07 with cover-
age of almost 20 % and lacking in ADH129F24. The element Grilo, only detected in the sequence of the ADH129F24 clone (8 %), and the element Curu (3 %), only
present in ADH167F07, were probably overwhelmed by the other signals. (D) Curu: hybridization signals present only in the A genome with strong signals at the
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21 % were significant for neutral selection. Sequences and align-
ments are available in Supplementary Data Files S1–3.

Estimated ages of transposition and abundance of elements

In total, 20 complete LTR retroelements were present in the
A. duranensis BACs, comprising seven Feral, three FIDEL,
three Pipa, two Gordo, two Mico, two Matita and one RE128.
The median age of transposition was 1.38 million years
(Fig. 3), with only two of the estimated transposition ages
older than 3.5 Mya. Complete retrotransposons cover 14.5 %
of the total analysed A. duranensis genome sequence, almost
all of this (14 %) being retrotransposons with an estimated age
of insertion of .3.5 million years.

In addition, truncated sequences and solo LTRs were very
common; together the ten elements covered .30 % of the
BACs analysed (Table 1). The relative coverage of the analysed
genome regions of these different elements is consistent with the
number of BLAST-detected sequence similarities of the differ-
ent retrotransposons, with 42 000 A. duranensis BAC end
sequences with E-values ≤1 × 10240 (Table 1).

Observations using the Artemis genome browser with
annotations of the genome regions including retrotransposons to-
gether with plots of ‘repetitive index’ indicated that these retro-
transposons explained almost all the very highly repetitive DNA
content in the 1.29 Mb of sequences analysed here (Fig. 4,
Supplementary Data Fig. S3, and ENA sequence accession
numbers HF937564–HF937576).

Phylogenetic analysis of Feral and FIDEL LTRs

In total, 60 LTR sequences of Feral/ FIDEL could be retrieved
from the A. duranensis BAC sequences. Of these, 13 were highly
divergent, or too small to be properly aligned, and were removed
from the analysis. The 47 remaining LTRs were aligned. Some of
these LTRs were from complete retrotransposons or from recog-
nizable fragments, and so could be identified as being LTRs of
FIDEL/Feral (Supplementary Data Files S5 and S6). Others
were solo LTRs and so could not be assigned. The phylogeny
shows that the LTRs of FIDEL and Feral form two related but dis-
tinct lines of evolution (Fig. 5).

Annotation of genes

FGENESH predicted numerous genes within and overlapping
retrotransposons and their truncated fragments. These predicted
genes often encoded Pfam domains with retrotransposon-related
functions, but theyalso often encoded protein regions of no anno-
tated function. FGENESH predicted inappropriate exon/intron
structures for these genes that are, apparently, pseudogenes of
polyprotein-encoding genes or artefacts of the FGENESH algo-
rithms. For the annotation of BACs, we included pseudogenes in
copies of retrotransposons with all their characteristic domains
(FIDEL, Feral, Pipoka, Pipa, etc.), but not for fragments of

them. Prominent pseudogenes of uncharacterized transposable
elements were also annotated. It is notable that there are numer-
ous Arachis ESTs with similarity to both the coding and non-
coding regions of the described retrotransposons and other re-
petitive genomic regions, showing their transcriptional activity.

Genes predicted by FGENESH in non-transposable element/
non-repetitive regions were supported by varying amounts of
secondary evidence. Some predicted genes were well supported
by Arachis ESTs, encoded Pfam domains and similarity to pre-
dicted genes in arabidopsis and soybean, and therefore could
be assigned putative functions. Other genes were annotated as
putative proteins. In non-transposable element/non-repetitive
genome regions, gene models predicted by FGENESH were
used for annotation with, in a few cases, manual editing. For in-
stance, in two cases, separate genes were predicted for a
Toll-interleukin receptor domain (TIR)-encoding ORF and for
adjacent nucleotide-binding site (NBS)- and leucine-rich
repeat (LRR)-encoding ORFs, and the annotation was changed
to indicate the TIR–NBS–LRR-encoding genes, corresponding
to the well-characterized class of disease resistance genes
(Meyers et al., 1999). The annotated sequences are available as
ENA sequence accession numbers HF937564–HF937576.

Searching EST data for evidence that FIDEL/Feral have pro-
moted transcription or formed chimeric genes after transpos-
ition, hundreds of ESTs with sequence similarity to FIDEL
were identified. Of these, four had sequence similarities to non-
retrotransposon protein-encoding genes (the EST GenBank
numbers are gi-296598828, gi-224930886, gi-207478594 and
gi-149648595) and they were similar to: shaggy-related protein
kinase; isoflavonoid glucosyltransferase; calcineurin-like phos-
phoesterase; and chloroplast nucleoid DNA-binding protein.
Of these, three were homologous to the 3’ end of the FIDEL
LTR, suggesting that, indeed, the LTR of Feral/FIDEL can act
as an active promotor, at least in some cases.

Comparison of homeologous sequences in the A and B genomes

Three homeologous BAC clones were obtained containing the
peanut allergen gene Ara h1: two from the A. hypogaea library
and one from the A. duranensis library. One of the sequences
from the A. hypogaea library was almost identical to the
A. duranensis clone, and thus A and B genome representatives
from the A. hypogaea library could be assigned. The assembly
for the A. duranensis produced a single contig, whereas the as-
sembly for the A. hypogaea A genome was fragmented.
Therefore, the comparison was based on the A genome from A.
duranensis and the B genome from the A. hypogaea clones
(ADH035P21 and AHF417E07, respectively).

A dot plot of the two clones showed regions of microsyntenyof
approx. 57 kb in AHF417E07 (B genome) and 53 kb in
ADH035P21 (A genome). The microsynteny between these
regions is delimitated at the 5’ and 3’ ends by regions with no

proximal regions but excluded from the centromeres and distal regions of the chromosomes. (E) Matita: hybridization sites (green) observed in both A and B chromo-
somes as dots and bands, mostly in the centromeric and distal regions of chromosomes arms. The hybridization signals in red correspond to the 45S rDNA loci.
Photomicrograph published by Nielen et al. in Molecular Genetics and Genomics (2012) 287: 21–38. (F) FIDEL: hybridization present mostly in the A genome,
with dispersed and dotted signals in the interstitial regions, excluding the centromere and with stronger signals in two pairs of chromosomes. (G) Feral: hybridization
signals present only in the A genome, with strong presence in the proximal and interstitial regions, excluding the centromere and distal region. (H) Fidel and Feral
hybridization images after overlay. Although the majority of hybridization sites are co-localized, there are signals specific for each of the probes. Note the two

pairs of chromosomes with stronger overlapping signals.
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significant sequence similarity between the A and B genomes
(Fig. 6). Within this region of microsynteny, there are segments
of sequence with very high identity, the longest region of 100 %
identity being 290 bp long. These highly similar segments are
punctuated by smaller segments (most frequently indels), with
no significant sequence similarity. It is notable that the regions
delimitating the microsyntenic regions are repetitive in both A
and B genomes, but the nature of the repetitive sequences is
totally different in the two genomes. At the 5’ boundary of the
microsyntenic region, the A genome harbours an insertion of
the retrotransposon Matita (estimated age of insertion 1.1
million years); at the same boundary, the B genome harbours
an insertion of the retrotransposon Mico (estimated age of inser-
tion 3.8 million years). At the 3’ boundary of the microsyntenic
region, both genomes harbour repetitive DNA sequences that are
completely different in nature and difficult to define. In the B
genome, the region harbours some fragments of a retrotrans-
poson named ‘Yara’ (Supplementary Data File S4).

It is notable that the segments without significant sequence
similarity within the microsyntenic region also show a tendency

to be repetitive. One of the regions, an insertion in the B genome
relative to the A genome, is a complete retrotransposon we
named ‘Joka’ (Supplementary Data File S4); it has an estimated
insertion date of 423 000 years. Many of the other smaller seg-
ments are detectably repetitive, but do not have an obvious
origin.

The genic content of the two genomes within the microsynte-
nic region is predicted to be the same, in the same orderand orien-
tation. These predicted genes, encoded, in order from 5’ to 3’,
are: two putative proteins; a transmembrane BT1 family
protein; one putative protein; two lipid transfer/seed storage/
trypsin-alpha amylase inhibitor proteins; one proteosome
protein; and one seed storage Ara h1 protein. It is notable that
all the predicted genes do not include detectably repetitive
DNA, and are well conserved between the two genomes. The
base substitution rates (single nucleotide polymorphism rates)
for the genes are 1.7, 2.0, 1.6, 2.9, 6.1, 2.4, 3.3 and 1.8 %, respect-
ively. Base differences accumulated through indels are surpris-
ingly high, at 0, 1.6, 2.1, 23.8, 6.1, 1.6, 20.6 and 11.1 %,
respectively.
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FI G. 2. Schematic diagram of LTR retrotransposons from the Arachis duranensis A genome. The elements and their components are drawn to scale. DNA sequences
encoding conserved protein domains are colour labelled according to the legend. Pipa ORF 0 encodes a protein of unknown function.

012346 578
Transpositions (Mya)

Estimated A–B genome divergence

FI G. 3. Timing of the 20 datable transposition events present in the 12 Arachis duranensis genomic regions represented in a time line. Vertical lines within the arrow
are transpositionevents. The estimated date of evolutionary divergenceof the A and B genomes, about3.5 millionyears ago (Mya), is represented bya solid blackarrow.
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Also within the dot plot, the patterns of ‘granularity’ or ‘dots’
in the background off-axis are worthy of comment. The distribu-
tion of the dots can form a granular pattern that apparently repre-
sents the presence of short low complexity sequences that have
random short matches with low complexity sequences in the
other sequence being compared. It is notable that the genes, com-
plete retrotransposons and their truncated fragments ‘trace out’
clear lanes on the dot plot, and those non-repetitive intergenic
sequences tend to trace out a granular path.

The two other homeologous genome regions that could be
identified were harboured in the BAC clones A. duranensis
ADH068E04 (A genome) and A. ipaënsis AIPA147A20 (B
genome) that contained a DNA gyrase gene (Leg 128,
Fredslund et al., 2006). These two regions showed microsynteny
over about 43 and 47 kb, respectively (for a dot plot of these
BACs see Supplementary Data Fig. S4). The microsyntenic
regions were situated at the 5’ and 3’ ends of the A. duranensis
and A. ipaënsis BAC clones, respectively. The microsyntenic
regions consist almost entirely of highly similar sequence seg-
ments interrupted by regions with no discernible sequence simi-
larity (most frequently indels). The longest segment of sequence
with 100 % identity is 331 bp. There are 15 distinct interruptions,
four being detectably repetitive. In one AT-rich region of low

complexity, there has been a small sequence inversion and
DNA identity has been degraded in a qualitative manner. The
5’ border of the microsyntenic region is delimited by repetitive
DNA of a completely different nature in the two genomes. In
the B genome, the region encodes a fragment of a Mutator trans-
poson protein and, in the opposite orientation, a plant mobile
domain protein. In the A genome, the repetitive DNA is not at-
tributable and has no sequence similarity to the homeologous
B genome region. The observable 3’ border of the microsyntenic
region is delimitated by the end of the BAC sequences.

The predicted genes of the microsyntenic regions are almost
the same: glycosyl phosphatidyl inositol transamidase; oligosac-
charide biosynthesis protein; mitochondrial carrier protein; two
fatty acid elongases; and DNA gyrase genes are in common.
The sequence of A. ipaënsis AIPA147A20 (B genome) contains
an extra putative gene before the first fatty acid elongase gene and
an extra C2 domain-containing protein before the gyrase gene. In
AIPA147A20, the gyrase gene is truncated by the end of the BAC
clone. The genic sequences (exons and introns) are highly
similar; the base substitution rates (single nucleotide polymorph-
ism rates) for the genes that are in common are 2.3, 1.7, 2.3, 1.7
and 3.4 %, respectively. Nucleotide differences accumulated by
indels are 3.9, 1.6, 1.1, 0.9 and 0.1 %, respectively.

Arachis duranensis ADH123K13 (A genome) 
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FI G. 4. Representation of genic and repetitive content of one of the A. duranensis BAC clones (A genome) analysed, ADH123K13. Top, repetitive index graph;
middle, annotation scheme; and bottom, dot plot. The repetitive index is a score for repeat content based on BLASTN against 41 856 A. duranensis BACend sequences.
The score is calculated using the formula repetitive index ¼ log10(N), where N is the number of BLASTN homologies with an E-value of ≤1e-20. The highest peak
represented here is 2, which is equivalent to 100 BLASTN homologies; the lowest peak represented is equivalent to two BLASTN homologies. The annotation scheme
represents complete retrotransposons by white arrows with long terminal repeats (LTRs) in black. The single predicted gene encoding a WD40 domain is represented by
a black arrow. The dot plot is of the BAC sequence (horizontal) against whole representative sequences of the retrotransposons FIDEL, Feral, Pipoka and Pipa. More
than half the sequence (Table 1, Fig. 2) and all the highly repetitive DNA is accounted for by two retrotransposons. Annotation schemes for the other BACs are available

in Supplementary Data.
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DISCUSSION

It is an intriguing feature of eukaryotic genomes that genes which
have the greatest functional significance occupy only a small
fraction of the whole; repetitive DNA occupies most of the
genome and determines the large-scale structure of the chromo-
somes (Schmidt and Heslop-Harrison, 1998). The repetitive
fraction of plant genomes has perhaps been most studied in
members of the Poaceae family, especially the cereal genomes.
The importance of retrotransposon activity in the observed vari-
ation of cereal genome sizes is now well established (Bennetzen
and Kellogg, 1997; Sanmiguel and Bennetzen, 1998; Estep et al.,
2012). Retrotransposon transposition results in genome expan-
sion, and their removal by illegitimate or unequal homologous
recombination leads to genome contraction. Retrotransposon-
driven recombination is also thought to be important in gene

duplication and deletion (e.g. Ragupathy and Cloutier, 2008).
Although the role of transposable elements in gene creation
has been discussed in the literature for more than a decade
(Bennetzen, 2000, 2005), concrete examples have been relative-
ly few (e.g. Elrouby and Bureau, 2010), especially considering
their extraordinary abundance.

Here we investigated the repetitive DNA of the A genome of
the legume peanut. Cultivated peanut is an allotetraploid with
an AB-type genome (Smartt et al., 1978; Smartt and Stalker,
1982). In terms of investigation of legume genome structure,
peanut is very informative because phylogenetically it is an out-
group to most other economically important legumes (Lavin
et al., 2001; Lewis et al., 2005). Also, it is an interesting
subject of study because its component A and B genomes are
closely related. Previously we have estimated that these compo-
nent genomes diverged about 3–3.5 Mya (Nielen el al., 2011;
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FI G. 6. A comparisonof twohomeologous A-B genome regions from Arachis, the BAC clones ADH035P21 (A genome)and AHF417E07(B genome). The main area
of the figure is a dot plot generated by the software Gepard, and annotation schemes and repetitive index plots are aligned with x- and y-axes. The annotation scheme
represents non-transposon genes as black arrows, and retrotransposons and their truncated fragments as white arrows. The LTRs of complete retrotransposons are
shown in black. The repetitive index plots represent a score for repeat content based on BLASTN against A. duranensis BAC end sequences. The score is calculated
using the formula repetitive index ¼ log10(N), where N is the number of BLASTN homologies with an E-value of ≤1e-20. The dot plot shows a complete micro-
syntenic region flanked by repetitive DNAs in both A and B genomes; note that these flanking repetitive DNAs in the A and B genomes are completely different
in nature. Within the microsyntenic region, segments of very high sequence identity are broken by segments with no significant sequence similarity, most frequently
indels. The microsyntenic region harbours eight predicted genes which reside on the segments of high sequence identity; these genes encode: two putative proteins, a
transmembrane BT1 family protein, one putative protein, two lipid transfer/seed storage/trypsin-alpha amylase inhibitor proteins, one proteosome protein and one seed
storage Aha h1 protein. Segments with no significant sequence similarityare frequently repetitive. Note also the patterns in the background granularity of the plot. This
granular signal represents the presence of short low complexity sequences that have random short matches with low complexity sequences in the other BAC sequence
being compared. It is notable that the genes, complete retrotransposonsand their truncated fragments ‘trace out’ aclear ‘path’ on the dot plot, indicating strong purifying
for the genes, and a recent origin for the transposon sequences. Non-repetitive intergenic sequences tend to trace out a granular path, indicating their lack of selective

pressure and ancient evolutionary origin.
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Moretzsohn et al., 2013). Only very recently were they bought
together by a polyploidy event, probably in pre-historical times
(Bertioli et al., 2011).

Fluorescence in situ hybridization of 27 BAC clones from
A. duranensis (A genome), selected for the presence of genes,
showed hybridization signals distributed at multiple dispersed
sites on interstitial regions mostly of the chromosome of the
peanut A genome (Fig. 1). Depending on the probe, hybridiza-
tion was also weakly present in peanut B chromosomes. The dif-
fused pattern of the hybridization signals observed is similar to
those observed with Arachis repetitive elements (Nielen et al.,
2010, 2011), clearly different from the distinct dotted signals
obtained with the genes ara h 2 (peanut allergen) and ara h 6
(a related conglutin) in Arachis spp. (Ramos et al., 2006).

These signals were characteristic of repetitive DNA, and we
investigated the nature of the repetitive elements and its
genome specificity by sequencing selected A. duranensis
BACs. For the A. duranensis BAC sequencing we used the stand-
ard methods of Sanger and 454 sequencing and for one BAC we
compared assemblies using both methods. Although they were
broadly consistent, there were some inversions and regions of
poor match (see Supplementary Data Fig. S1). This supports
the very great difficulty of generating a completely correct repre-
sentation of genomic sequences that contain repetitive elements
using both these sequencing technologies (see discussion by
Kuhn et al., 2012). For (especially early generation) Illumina se-
quencing, which generates shorter sequence reads, these pro-
blems are likely to be more acute; indeed many recent
assemblies of whole-genome shotgun sequences are discarding
large proportions of the most structurally dominant component
of plant genomes even before assembly.

In total, 1.26 Mb of genomic sequence from 12 genomic
regions of the A genome of A. duranensis were analysed. To
identify repeated sequences, we used dot plots and BLAST se-
quence similarity searches against a database of BAC end
sequences. Dot plot comparisons of BAC sequences against
themselves and against each other showed that many sequences
were repetitive and indicated the presence of LTR retrotranspo-
sons (an image of all A. duranensis BAC sequences vs. all
A. duranensis BAC sequences is available in Supplementary
Data Fig. S5). In total, we identified ten complete different
types of retrotransposons. These were, FIDEL and Matita,
peanut retrotransposons already identified (Nielen et al., 2010,
2011), and eight other new elements (Fig. 2; representative
sequences of retrotransposons are available in Supplementary
Data File S4). It was notable that the most abundant of these ele-
ments, named Feral, had high sequence similarity to FIDEL in
the LTRs and the 3’-UTR but completely different 5’-UTR and
coding regions. Furthermore, whilst FIDEL is an autonomous
retrotransposon encoding all essential proteins, Feral does not
encode reverse transcriptase and is non-autonomous. It would
seem most likely that Feral is parasitic on FIDEL. In addition
to complete elements, we found many fragmentary sequences,
especially solo LTRs. In total, complete elements and fragments
of FIDEL and Feral make up about one-sixth of the analysed
A. duranensis genome regions.

The third most prominent element was a retrotransposon
named Pipa. This element is notable in that it does not harbour
coding regions for any retrotransposon proteins that can easily
be identified, and so must be non-autonomous. However, it

does harbour an ORF close to the 5’-LTR. An autonomous retro-
transposon with significant similarity to Pipa was also identified.
We named it Pipoka.

Feral and Pipa share an interesting characteristic: they both
encode proteins that are completely different from those
encoded by their probable autonomous pairs. Feral does have
ORFs that encode retrotransposon proteins, but they are
derived from a retrotransposon different from FIDEL, with the
ORF for reverse transcriptase absent (Fig. 2). Pipa and Pipoka
have detectable sequence similarity in all regions, except for
their ORFs. Pipoka’s 3’ ORF has been deleted precisely from
Pipa, and Pipoka’s 5’ ORF has been replaced with an unrelated
ORF encoding a protein with no apparent homology to any
known protein (Fig. 2, and Supplementary Data File S1).
Intriguingly, this ORF shows significant signs of evolutionaryse-
lection, indicating that it encodes a protein with a biological
function. Previous studies have shown that DNA transposons
and retrotransposons can ‘capture’ gene sequences (e.g. Alix
et al., 2008) and the amplification of such coding sequences
may play an important role not only in gene amplification but
also in genome divergence. Although we cannot assign any
higher biological significance to the non-autonomous elements
discovered here, it is clear that Feral and Pipa are not derived
from their autonomous pairs simply by mutational degradation
and deletion, but that they must have evolved by complex
mechanisms not typical for non-autonomous elements.

The next most abundant element found, Gordo, has tandem
repeats within its LTRs and is also non-autonomous, followed
by less abundant autonomous retrotransposons such as Curu
that has long LTRs of 3448 bp, RE-128, Mico and Grilo.

These different retrotransposons cover a surprising proportion
of the analysed genomic regions. FIDEL and Feral, together with
Pipa and Pipoka, make up a quarter, and these four added to
Gordo and Curu make up a third of the sequence space. In the
sampling of A. duranensis BACs for sequencing there were a
number of types of BAC clones: gene rich, including one har-
bouring a resistance gene cluster; gene poor; and entirely repeti-
tive (Table 1). That the sequenced regions are quite
representative of the A genome as a whole is supported by the
consistency of relative abundances of the retrotransposons as
determined from the sequenced regions and as estimated by
BLAST searches against a database of BAC end sequences.
We can be confident that these retrotransposons constitute a
very significant proportion of the peanut genome and are prob-
ably the most abundant A genome elements.

The BAC-FISH results are consistent with the sequence ana-
lysis. The signals from the interstitial regions of the peanut A
genome chromosomes arms reflects the distribution of the
most abundant autonomous/non-autonomous retrotransposon
pair. Minor differences in hybridization patterns can be
accounted for by the exact mixture of retrotransposons in each
A. duranensis BAC sequence (Fig. 1). The A-genome contigs
consisted of 5.9–69.4 % retrotransposon sequences (Table 1).
Even when abundant unlabelled DNA or re-annealed high-copy
DNA was used to pre-hybridize with either the probe in solution
or chromosome spreads on the slides, none of the A genome
BACs tested gave a distinct double pair of point signals from
any pair of chromosomes. The repetitive signals were so strong
that they rendered the relatively small signals from single-copy
hybridization of the non-repetitive parts of the BAC
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undetectable, even in the peanut B chromosomes where there
was less homology of the repetitive sequences.

Although the frequency of repetitive elements in genomes
should take into account sequencing/assembly strategies used
and the size of the genome, the elevated presence of Class I
LTRs elements that we observed in Arachis is well documented
in many monocot and dicotyledonous plants such as Sorghum
bicolor (55 %; Paterson et al., 2009), maize (79 %; Meyers
et al., 2001), rice (22 %; Ma et al., 2004), Medicago truncatula
(26.5 %; Medicago truncatula Genome Project, http://jcvi.
org/cgi-bin/medicago/annotation.cgi?page=repeats); soybean
(42 %; Schmutz et al., 2010); and Lotus japonicus (19.23 %;
Sato et al., 2008). Also, abundant non-autonomous elements of
recent origin, solo LTRs and nested retroelements have been
observed in other plant genomes (Wawrzynski et al., 2008;
Schmutz et al., 2010).

That the A and B genome sequences have rapidly diverged in
repetitive components is supported by the observation that the
most abundant A genome retrotransposons are predominantly
located in the peanut A genome chromosomes (Fig. 1). It is
also supported by the fact that almost all datable transposition
events were ,3.5 million years old (the estimated date of evolu-
tionary divergence of the A and B genomes, Fig. 3). In total, 14 %
of the sequenced A genome regions is occupied by complete ret-
rotransposons that are ,3.5 million years old. Evidence that the
amount of evolutionary new sequences is greater than this can be
observed in the overall granularity of dot plots. This granular dis-
tribution of dots represents short low complexity sequences that
accumulate by DNA polymerase replication slippage over long
evolutionary time scales. It is absent from dot plot signals of
gene exons, presumably because mutations in exons tend to be
eliminated by natural selection. It was also notable that this
granularity was largely absent, not only from complete retrotran-
sposons, but also from their truncated fragments, presumably
because they are of recent origin (Fig. 6, and Supplementary
Data). The predominant location of the A genome retrotranspo-
sons in the A genome chromosomes of tetraploid peanut also
shows that they have not undergone a very large-scale activity
since the allopolyploidy event that gave rise to the cultivated
species.

The software FGENESH predicted the presence of genes
throughout the BAC sequences in both high copy and low copy
regions, with further evidence from searches against the Pfam
databases, protein sequences from arabidopsis or soybean, and
Arachis ESTs. Notably, ESTs provide strong evidence for tran-
scription of retrotransposons in both polyprotein-encoding and
non-genic regions, but mostly corresponding to pseudogenes
or artefacts, while well-supported genes were confined to non-
retrotransposon regions (reviewed by Bennetzen, 2000). If left
unidentified, retrotransposons and their truncated fragments
are likely to be major confusing factors for annotation of the
peanut genome that is currently being sequenced. Furthermore,
as noted by Wang et al. (2012), retrotransposon-related genes
may be scored in the ‘gene’ fraction in some annotation path-
ways, thus underestimating the repetitive element content of
the genome. Although predicted genes in and overlapping with
retrotransposon regions appear to have support from ESTs, it
must be considered that the transcripts are produced from very
large numbers of retrotransposons spread across the genome.
Therefore, the activity of individual retrotransposons must be

low on average. However, there are several documented exam-
ples of transposable elements capturing gene fragments and
evolving into functional genes (e.g. Elrouby and Bureau, 2010;
Barbaglia et al., 2012). It is possible that the Arachis retrotran-
sposons characterized here have played a role in the evolution
of new genes. In accordance with this we could identify hundreds
of ESTs with sequence similarity to FIDEL; of these, four appar-
ently encode non-transposon proteins.

For two of the A. duranensis BAC sequences (A genome), we
were able to compare their homeologous regions in the Arachis B
genome (Fig. 6). In both cases, the microsyntenic regions are
flanked by repetitive DNA regions that were completely different
in the A and B genomes. In both cases, within the microsyntenic
regions, highly conserved segments (with about 95 % identity)
are punctuated by segments with no significant homology.
There was a distinct tendency for these segments to be detectably
repetitive. This indicates a key role for repetitive DNA in the
structural divergence of the A and B genomes. Notably, this di-
vergence is not evenly distributed; it is concentrated in intergenic
regions. Therefore, gene sequences and gene orders remain
highly conserved. This provides a resolution to the apparent
paradox of dynamic repetitive and conservative genic fractions
in genome structure – the action of repetitive DNA accumulates
predominantly in intergenic regions.

However, over longer evolutionary time frames (55 million
years) retrotransposons have been associated with the erosion
of genome synteny (Bertioli et al., 2009): there is a negative
correlation between retrotransposon density and degree of
synteny between Lotus and Medicago and Arachis. This is
most probably due to the facilitating action of repetitive
sequences on the pairing of non-homologous chromosome
regions, a process that can lead to unequal crossovers and
chromosomal rearrangements (inversions, deletions, duplica-
tions, additions and translocations).

Conclusions

In this study we have shown that a substantial proportion of the
highly repetitive component of the A genome of peanut is
accounted for by relatively few LTR retrotransposons. Three of
the most abundant elements are non-autonomous, and two of
these appear to harbour ‘hitchhiking’ ORFs, in one case with
retrotransposon-related function, and in the other with a bio-
logical function that remains to be identified.

During our studies, it became apparent that these retrotranspo-
sons and their truncated fragments would be a major confusing
factor in gene annotation if not properly identified. The retrotran-
sposons described are all transcribed, although, considering their
copy numbers, transcription levels are low.

We also show that these elements are predominantly of recent
evolutionary origin, most apparently post-dating the evolution-
ary divergence of the A and B genomes of cultivated peanut. It
is clear that these elements have contributed very substantially
to the divergence of the peanut A and B genomes. These
genomes are likely to consist of mosaics of highly similar seg-
ments interrupted by segments of repetitive DNA with no corre-
sponding sequence in the homeologous genome. Furthermore,
observations on two pairs of homeologous A-B genome seg-
ments indicate that the retrotransposons we have identified here
and other repetitive DNAs have played an important part in
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genome remodelling, especially in intergenic regions, over evo-
lutionary time.

SUPPLEMENTARY DATA

Supplementary data are available online at www.aob.oxford-
journals.org and consist of the following. Figure S1: plot of
two A. duranensis BAC ADHI8B08 (A genome) sequences,
one obtained by random fragmentation and Sanger chemistry
with paired end reads, and the other by 454 GS FLX titanium
chemistry. Figure S2: dot plots of retrotransposon sequences;
first FIDEL vs. Feral, and secondly Pipoka vs. Pipa (autonomous
vs. non-autonomous). Figure S3: annotations of A. duranensis
and A. hypogaea sequences of BAC clones showing genes, and
complete and incomplete retrotransposons. Figure S4: dot plot
showing homeologous genome regions of the A. duranensis
BAC clone ADH068E04 (A genome) × A. ipaënsis
AIPA147A20 (B genome) containing a DNA gyrase gene,
with a microsyntenic region situated at the 5’ and 3’ ends and
over about 43 and 47 kb, respectively. Figure S5: dot plot of all
A. duranensis BAC sequences vs. all A. duranensis BAC
sequences. Table S1: list of BAC clones used as probes for fluor-
escent in situ hybridization. Table S2: list of ten Arachis dura-
nensis (A genome) retroelements indicating their superfamily,
total length and LTR length in bp. File S1: sequences of ORFs
from four complete Pipa retrotransposons. File S2: Pipa ORFs
datamined from BAC end sequences. File S3: alignment of
Pipa ORFs in fasta format. File S4: text file with sequences of
representatives of each of the retrotransposons. File S5: FIDEL
and Feral LTR sequences in fasta format. File S6: Multiple align-
ments of FIDEL and Feral LTRs in fasta format.
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Fig. S3. Annotations of A. duranensis and A. hypogaea sequences of BAC clones showing genes, and complete and incomplete retrotransposons. 
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SUPPLEMENTARY DATA 
 
TABLE S1. List of BAC clones used as probes for fluorescent in situ hybridization. 
 
1 ADH051I17 
2 ADH052G19 
3 ADH052H03 
4 ADH054F06 
5 ADH056M09 
6 ADH056P18 
7 ADH057B19 
8 ADH059C12 
9 ADH062F09 
10 ADH063P06 
11 ADH066I24 
12 ADH069H17 
13 ADH072J06 
14 ADH079O23  
15 ADH072O24 
16 ADH075E23 
17 ADH076C18 
18 ADH081E23 
19 ADH081J21 
20 ADH086D02 
21 ADH123K13 
22 ADH177M04 
23 ADH167F07 
24 ADH179B13 
25 ADH179D24  
26 ADH187K13 
27 ADH001A01  
28 ADH001A02  
29 ADH001A03  
30 ADH001A04  
31 ADH001A05  
32 ADH001A06  
33 ADH001A07  

 



TABLE S2. list of ten Arachis duranensis (A genome) retroelements indicating their superfamily, total 
length and LTR length in bp. 
 
Element Superfamily Length (bp) LTR length (bp) 
Feral Non-autonomous 10305 1729 
FIDEL Ty3-gypsy 11223 1531 
Pipa Non-autonomous 7612 1471 
Pipoka Ty3-gypsy 12864 1491 
Gordo Non-autonomous 11273 2338 
Curu Ty3-gypsy 11647 3448 
RE128 Ty1-copia 11268 1777 
Mico Ty3-gypsy 9586 530 
Matita Ty1-copia 6179 283 
Grilo Ty3-gypsy 9085 419 
 
 
 
 
FIG. S1. Plot of two A. duranensis BAC ADHI8B08 (A genome) sequences, one obtained by random 
fragmentation and Sanger chemistry with paired end reads, and the other by 454 GS FLX Titanium 
chemistry. The assembled sequences are broadly consistent, but with five regions of sequence inverted 
relative to each other. 
 
 

 



FIG. S2. Dot plots of retrotransposon sequences; firstly FIDEL vs. Feral and secondly Pipoka vs. Pipa 
(autonomous vs. non-autonomous). All sequences obtained from A. duranensis (A genome). Note that the 
LTRs and non-coding regions show a degree of conservation, whilst the coding sequences of the two 
retrotransposons are completely different. 
 

 
 
 

 



FIG. S3. Annotations of A. duranensis and A. hypogaea sequences of BAC clones showing genes, and 
complete and incomplete retrotransposons. [This figure is provided as a separate PDF file.] 
 
 
 
 
FIG. S4. Dot plot showing homeologous genome regions of A. duranensis BAC clone ADH068E04 (A 
genome) × A. ipaënsis AIPA147A20 (B genome) containing a DNA gyrase gene, with a microsyntenic 
region situated at the 5’ and 3’ ends and over about 43kb and 47kb; respectively. Highly similar sequence 
segments are interrupted by regions with no discernable sequence similarity. 
 
 
 

 



FIG. S5. Dot plot of all A. duranensis BAC sequences vs all A. duranensis BAC sequences. The 
abundance and form of the off-axis lines are an indication of the properties of the repetitive elements 
(almost all of which are attributable to the ten major retrotransposons described in this manuscript). 
 
 

 
 
 



SUPPLEMENTARY DATA 
 
File S1. Sequences of ORFs from four complete Pipa retrotransposons. These ORFs encode a conserved protein 
with no apparent homology to sequences in public databases.  
 
>ADH167F07_1 ADH167F07_1 undefined product 28535:29872 reverse 
ggttgggaggagccacaagcttatagacaaccttcttgggaacaacctcctccgatctca 
cataggtataactccaatcctaatgcataccaatctaatggatgtggtagtccttcttgt 
acgtgtcaacaaccaccaccacatgcctatgaactccctcctcaacataattttgaacca 
ccatactcacaagccccttaccaccaaacacccccatatgaccataatccttacccacca 
taccaagaaccttatgagccatacttagaaccaccacctccatatacaccatctccatat 
ccttatcaaggtaaaccaccttcctttcatgagctctttctcccaacaaataaaccctcc 
tatccaccccaagctcccataaatgatacctttaatgttattcaccaaggccaaagagag 
cttcaaactacacttacctctactctcattggtctcacctctactctccaagcccttata 
tcccgtaggtatctatcaatccaagagcaagatgatcccaattatgctattgacatggaa 
caagagagaagggatcatcttaggaatgtaatagatcggtttcacgcacgcatacttcaa 
gagaagcaagaggatgcccaaaaggtggaggaggaagagacccttgaagataagggaata 
gttgaagaattagggatggttgcacaaaagggaagttccatcattgaagacaactctaca 
ctaagtgacattaaagatcttgttgaaacttctcccatcggatgcgaaatcgatgttgtg 
gatggtgtacaacctctaaggcatatcatggttgaagactttgaagaggttgatcaagag 
atggagattaaagaagaagaggcacaaccttccatgcccttggtacgcaatggagaagag 
attgaattggaagaaagctaccaagaggaagaggttgaaattgaagaagcttgcaagaaa 
gaacagaaggaagtggatcttgcaagatcattagaaacacctctcccaaaaccattacca 
tccaatacaacattaaatcaacttagagctctttgtgactttaagagtaagagggagatc 
ggtagtggttggagttgtcaggcaaggttcaatacagctacatgttcaaagttgaagtgc 
aagaattggtgtagagctcggttgaatgggtctaggaaattttttagatgtctcagcgag 
aattctgattgctcaccacccaagtggaaaaatgctgatcatcaagaaaacgagtgtaaa 
agcaagatttga 
>ADH177M04_1 ADH177M04_1 undefined product 1779:3119 forward 
atggactatcaacaaccgccaccatatgcctatgaaccctctcctcaacatgactttgga 
ccaccatactcacaagcccctttccgccattcacctccatataaccctaaccctcaacca 
ccataccaaccaccttatgagccatatgaaccatatatagaaccaccccaattccaaccc 
aattactcccaagaaccaccacctcaatatttgccatctccatatccatcaatctaagag 
cactatgatcctacttatgatagccgagcgcgacaagaatcaacggatcgtctcacggaa 
acatgtgcaaaacttcaagcaaccattcaccaactagatcaagcgataaatcaattagct 
tcccgacgttcggacactcaaggaacccccatggcttcatgtgggaaatctaatgaagta 
cgtagcatgaaggagatactagaaactctagaggatagtacgaaacatgactttgtactg 
gaacaagtggaggaagctgtaattatcaaagaagaagaagtggttgtagacttaggagat 
gttgaacctccatgggaaagtcaagacatagagcctccttccaagacagttgcatttgat 
gttgaggagggtgtacaacctccaagacatgccatgattaaggacttggaagaggtcgat 
caagagatggagactaaagaagcagaagcacaacctcccatgcccttggtaagcaatgaa 
gaagagaagattgaattggaagaaagctaccaagaggaagaggttgaaattgaagaagct 
tacaaggaggtggaagttgtcaaagagcacaagagagtggagctcgaaatcaccttgcca 
aagttattggagactcctccccctaagttgccatcatctttcacaacattcaagtgtgta 
aaattcatatcccttagctctctaattccacttgaatatgggctactggagacggatggt 
caagttagagctctttgtggcataaagagtaaaaggaagaaggacagtgctacaaggtta 
attatggttggaagctttaagtttaaacgcaaaggttggtgtagagctcaattgaatggg 
tctaggaagctgtttggtagctgcagtgagaattcaaattacttatcacccagctggaaa 
aatacagatcccgacaaaaatgggtgtaaaagtaaggtttgggatcttggaatctgttct 
gacatttgtcaccccgggagcctaagaatctgtttgaagcttcttaagggctttacatgc 
ttagtttgggaccccagaggctactggaagtacaaacactggtggggattcctggatcaa 
tacaagcataaaccaccataa 
>CDS CDS undefined product 59758:61527 forward 
atgaattctcactttggctatgagtttggttctaattgtgttgtaggaaatgtggacttt 
aatggcaacatgtaccaaggatggaaccaacaaagatgggaggagcctcaaggaattgat 
cactcctattggcaacaacctccggacacttataggtataattctcatcctaatgcatgt 
caatttaacggctatgatgactctttttgtgacactcaacaaccaccatcatatgcctat 
gaatctcatcctcaacatgaacctcaaccatactcacaagcctttccacatcaagcacct 
tcctatgatccatatccaccatatgaccaatcatccatgccatattcttatgaccgttat 
gagcaagaacctttagaaccaccacaaccctatcaagattactcccaagaaccacctcaa 
tacacaccatctccacaattttatcaagaggaaccatcttcctattatgaaccctctctc 
caaaataatgaaccatcttactcaccccaaatcccaatagacgatcctctcactttgtta 
cttcaaggacaagaagccatgaagcgggatacacttgagtttgtgaccaatttgaccaag 



gtggtgcatactttagcccaccaatgtttgaatactcaaggtacttccatgaccacatgt 
gaaaggtcaaaagaagagcaaagtatgaaggagaaattggaaaatccggtggaaaaggag 
gggtcaaattttgtgttagaacatttggaggagcctatgatcattgaagaaaagggagaa 
gtggttgaagatctaggagatgtcaaaagtccatgggaatgtagtatcatggagaactct 
tccaagaagcttgatattgatgttgaggagggtgcgcaacctccaaggcatatcatcgtt 
ggagatttggaagaagcttatcaagaaatggattcaatcatggatgaatttctctctaca 
atggaatcctctcccattggacatgaagttgaaattataaaagagtgtgcacaacctccc 
aaggaaaacgaaaatggcatggtgtatattgaaattgaagaatatgaagaggttgatcaa 
gagatgaattcattcatcaatgacttcctatccaaaattgaatcacctctcattgggcaa 
gatgaagttcttgaagataacaccaagccaaatgatgaaaggggaaaggttgaaattgaa 
gaagcttgcgaagaggtgaaaacaactaaagaagagcctaaagaagtggaccttgcattg 
tctaagtgtggggaggtctccctccccaagtcaccatccaatacaacattccagtgggta 
aaactcttatccctaagctttactttctcacttgaatatggtttaattgaaaatgatggt 
caacttaaagctctttgtggagtcaagagtataagagagttgtgtagtggttggaaacat 
cattctaagctcatgacagttgtaagctcaaaattcaagagcaatggttggtgtggaacc 
aaatggcatgggtctaggaagttgtttggatgcttctttgagaattccaaggccatacca 
cccggatggaataatgacgatcaatctaaggacgggtgtcaaaacaaagtgtgggatccc 
ggatcgcacaaggaaaatcaaatttgggagctcatggtttgtggagaactccatcaaagc 
ttgaagatattgaaattgaagaatggagcttattggagattcaagcattggtggaagttc 
caagatgagtacaagcacaagccaccttga 
>CDS CDS undefined product 82342:83955 forward 
atcaccannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
nnnnnnnnnnnnnnnnnnnnnnnnnnngatcatcttcgcgaatccatacttcataaggag 
ctagaggaggccctaaaggtgaaggtagtaaagacccttgaagtcgaagtagtggttgaa 
gaattagtgaaggaagacatcaaggaggagtctgattttgtcttagagcaagaggaggcc 
caaaatgtggagataggagagacccttgaagatgaaagaatagttgaaaggagttgtcat 
ggaaagaaaatcatcaaggatgaatacgattttatattaaaactactggacaaagcagta 
attatcgaagaggaagaagtggttgaagacttgggagatgttgaacctccatgggaaagt 
caagacatagagcctccttccaagacggttgcatttgatgttgaggagggtatacaacct 
ccaaggcatgtcatggttaaggacttggaagaggtcgatcaagagatggagattcaagaa 
gaagaagcacaaccttccatgcccttggaaagcagtgaagaggagattgaattggaagaa 
agctaccaagaggaagaggttgaaattgaagaagcttacaaggaggtagaagttgtcaga 
gaagagcacaagggagtagagcttgcgaattcgttcgaaatacctctcccaaggccatta 
ccatccaacacaacgttcaagtgggtcaaaatcttatctgtgacctttactttcccactt 
gaatatgggctactagagatggatggtcagcttagagctctttgtgacattaagagtaag 
aggaagatggtcagtggtaagaattgtcctgcaaggttcattatagttggaagctttaag 
tttaaacgcaaaggttggtgtagagctcaattgaataggtctaggaagttgtttggacgc 
ttcagtgagaattctaaagctgaaccacccagatggaatcatgataatcaacttgaagac 
gggtgtagaaacaagatttgggatccaggaatatatgaggatcaactttgggagctcaaa 
gcttgtgaagaaccccatcaaagcttgaggaatttacttagtattgatagagcttattgg 
aagtccaagcattggaggaagtttcaagacgagttcaagcacaagccgccatga 



SUPPLEMENTARY DATA 
 
File S2. Pipa ORFs datamined from BAC end sequences.  
 
 
 
>AdH1155-CPY2-C13TR/250-819 
CACCATCCAACGCAACATTCAAGTGGGTAAAATTATTATCCCTAAGCTTTACTTTCTCACTTAAATA
TGGTT 
TGATTGGAAATGATGGACAACTTAGAGCTCTTTGTGGAATTAAGAGTAGGAGATAGTTGTGTAGTG
GTTGGA 
AGCTTGATTTTAGGCTCATCAAGGTTGGAGGCTTAAGGTTTAGGAGCAATGGTTGGTGTAGAACCA
AATTAC 
ATGGGTCTAGGAATTTTTTTGGAAGTTTCATTGAGAATTCGGATCGCCTACCACCCAAGTGGAACCA
TGATG 
ATCAATTAAAAGATGTCTGTGAGAACAAAGTTTGGGATCCTGGATCACACAATGAGGATCAACTTT
GGGAGC 
TCCAAGCTGGTGAAGGACTCCATCAAGGCTTGGTGCAACTCATTAGAAACCTTAGAGCACATTGGA
GAACCA 
AGCATTGGTGGAAGTTTCAAGAAGAATTCAAGCACAAGCCACCTTGACAAGGAGCTTCCCAAATGT
CCAACA 
TAAGGACTTAAACTAAAAGTGCTCGGTGGGAGACACCCCACCATGGTAAACTCTTTCCATTCTCTT--
-- 
>AdH1172-CPY2-H3TF/66-637 
TCTCATCTAATCTTTCATTTGAGTGGGTAAAACTTATTACTCTTAGCTTTATTATCCCGCTTGAATTTA
GTT 
TGCCTGAAACGGATGGCCAACTTAGGGCGTTTTATGGAATGAAGCATAAGAGAATGATGTTTAGTG
GTTGGC 
GTTGTAAAACTAGGCTCATTATGGTTGGAAGCACAAAATTGAGGAGCAAGAGTTGGACTATAGTGC
TCAAAT 
AGATGGGTCTAGGAGGATAGCTTGGTACCTAAATGAGAATTCGGCTTGCTTCTCACCCAATTGGAAC
TATGA 
TGATCAACTTTAATATGGGTGTGAAAACAAGGTTTGGGATCCCGGATCACACAAAGAGAATCAATT
TTGGGA 
GCTCATGACTTGTGAAGAACTCCATCAAAACTTGATGCAATTGACATGGAATGATGGAGCTTATTGG
AGATT 
CAAGCATCGGTGGAAGTTCAAAGATGAATTCAAGCACAAGCCACCTTAATGAAAGCTCTCCGTAAG
TCCAAC 
TTAAGGACAATAAATAAAAGTGCTAGGTGGGAGACACCTCACCATGGTAACATCTTTTTTGTTTTTC
T-- 
>AdH1032-CPY2-B13TR/32-602 
TCTCATCTAATCTTTCATTTGAGTGGGTAAAACTTATTACTCTTAGCTTTATTATCCCGCTTGAATTTA
GTT 
TGCCTGAAACGGATGGCCAACTTAGGGCGTTTTATGGAATGAAGCATAAGAGAATGATGTTTAGTG
GTTGGC 
GTTGTAAAACTAGGCTCATTATGGTTGGAAGCACAAAATTGAGGAGCAAGAGTTGGACTATAGTGC
TCAAAT 
AGATGGGTCTAGGAGGATAGCTTGGTACCTAAATGAGAATTCGGCTTGCTTCTCACCCAATTGGAAC
TATGA 
TGATCAACTTTAATATGGGTGTGAAAACAAGGTTTGGGATCCCGGATCACACAAAGAGAATCAATT
TTGGGA 
GCTCATGACTTGTGAAGAACTCCATCAAAACTTGATGCAATTGACATGGAATGATGGAGCTTATTGG
AGATT 
CAAGCATCGGTGGAAGTTCAAAGATGAATTCAAGCACAAGCCACCTTAATGAAAGCTCTCCGTAAG
TCCAAC 
TTAAGGACAATAAATAAAAGTGCTAGGTGGGAGACACCTCACCATGGTAACATCTTTTTTGTTTTTC-
-- 
>AdH1158-CPY2-J21TR/1-572 
TCCTTCCATTCAGTCATTCAAGTTGGTAAATTCCTTATACTTTAGCTTTATTATTCCCCTTGAATATGG
TTT 
GCTTGAGACGGATGGTCAACTTAGAAAGATTAGTGGCTTTAATAGTAAAAGAGAGATGGTTAGTGG
TTGGAA 
GCATCATTCTAGGTTCATTATGGTTGTATGCTCAAAGCTTAATTGCAAGGTTTGGTATAGAGCTAGA



TTGCT 
TGGGTCTAGGAGAAAGTTTGGTCGCCTACATGAAAATTCTAAGGCCATACCACCCGGATGGACTAA
CAATGA 
TGATCAACCTCAAGACGGGTGTGAAAATAAAGTGTGGAATCCCGGATTACAAGAAGAGGATCAAC
ATTGGGA 
GCCCATGGTTTGTGAAGAACTCCATCAAAGCTTGGAGATATTGATCTTGAATGATGGAGCTTATTGG
AAGTC 
CAAGCATTGGTGGAAGTTCTAAGATGAGTACAAACACAAGCCACCTTGATGAGGAGCTCCCCATAA
GTCCAA 
CTTAAAGACAATAAACAAAAGTGCTAGGTGGGAGACACCCCACCATGGTAACTTCTTTTCATTTTCT
C-- 
>AdH1180-CPY2-M6TF/1-476 
AACTAAGACATATTTGTGGCTTTAAGAGTAAAAAGGAGATGGTTAGTGGTTTGAAATATCATTCTAG
GTTCA 
TTATGGTTGCATGCTCAAAGCTTAATTGTAAAGGTTGGTGTATAACTAGAATACATGGGCCTAGAAG
GATGT 
TTGGTCACTTTTTTGAGAATTCACCTTGCTCACCACCCACATGGATTAATGATAATCAACTTGGAGA
TGGGT 
GTGAAGACAAAATATGGGATCCGGGAACACATGAGGATCAACATTGGGAGCCCATGGTTTGTGAAG
AACTCC 
ATCAAAGCTTGGAGATATTAATCTTGAATGATGGAGCTTATTGGAAGTCCAAGCATTGGTGGAAGTT
CCAAG 
ATGAGTACAAGCACAAGCCACCTTGAGAAGAGCTCCCCATAAGTCCAACTTAAGGACAATAAACAA
AAGTGC 
TAGGTGGGAGACAACCCACCATGGTAACTTCTTTTCATTTTCTC---------------------------- 
---------------------------------------------------------------------- 
>AdH1171-CPY2-D21TR/1-479 
ACAACTTAGATATATTTGTGGCTTTAAGAGTAAAAAGGAGATGGTTAGTGGTTGGAAATTCCATCCT
AGGTT 
CACCATGGTTACATGTCCAAAGCTTGATAGCAAAGGTTGGTTTTATAACTAAAGTACATGGGTCTAG
AAGGA 
TGTTTGGTCACTTTGTTGAGAATTCACCTTACTCACCACCCACATGGATTAATGATAATCAACTTGG
AGATG 
GGTGTGAAGACAAAATATGGGATCCGGGAACACATGAGGATCAACATTGGGAGCCCATGGTTTGTG
AAGAAC 
TCCATCAAAGCTTGGAGATATTAATCTTGAATGATGGAGCTTATTGGAAGTCCAAGCATTGGTGGAA
GTTCC 
AAGATGAGTACAAGCACAAGCCACCTTGAGAGGAGCTCCCCAGAAGTCCAACTTAAGGACAATAA
ATAAAAG 
TGCTAGGTGGGAGACCCCCCACCATGGTAAAATCTTTTTATTTTCTC------------------------- 
---------------------------------------------------------------------- 
>AdH1002-CPY2-K15TR/1-435 
GGTAGTGGTTGGAAGCATCATCCTAGGTTCATTATGGTCACATGTCCAAAGCTTGATAGCAAAGGTT
AGTGT 
ATAACTAGAGTACATGGGTCTAGAAGGATGTTTGGTCACTTTGTTGAGAATTCACCTTGCTCACCAC
CCACA 
TGGATTAATGATAATCAACTTGGAGATGGGTGTGAAGATAAAATATGGGATCCGGGAACACATGAG
GATCAA 
CATTGGGAGCCCATGGTTTGTGAAGAACTCCATCAAAGCTTGGAGATATTAATCTTGAATGATGGA
GCTTAT 
TGGAAGTCCAAGCATTGGTGGAAGTTCCAAGATGAGTACAATCACAAGCCACCTTGAGAGAAGCTC
CCCATA 
AGTCCAACTTAAGGACAATAAACAAAAGTGCTAGGTGGGAGACACCCTACCATGGTAAAATCCTTT
CATTTT 
CTC--------------------------------------------------------------------- 
---------------------------------------------------------------------- 
>AdH1004-CPY2-B6TR/1-304 
CCACCACCCACATGGATTAATGATAATCAACTTGGAGATGGGTGTGAAGACAAAATATGGGATCCG
GGAACA 
CATGAGGATCAACATTGGGAGCCCATGGTTTGTGAAGAACTCCATCAAAGCTTGGAGATATTAATC
TTGAAT 
GATGGAGCTTATTGGAAGTCCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCT
TGAGAG 



AAGCTCCCCATAAGTCCAACTTAAGGACAATAAACAAAAGTACTAGGTGGGAGACAACTCACCATG
GTAACT 
TCTTTTCATTTTCTCT-------------------------------------------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1161-CPY2-A5TR/1-388 
GATGGTTAGTGGTTGGAAGCATCATTCTAGGTTCATTATGGTCACATGTCCAAAGCTTGATAGCAAA
GGTTG 
GTGTATAACTAGAGTACATGGGTCTAGAAGGATGTTTGGTCACTTTGTTGAGAATTCACCTTGCACA
CCACC 
CACATGGATTAATGATAATCAACTTGGAGATGGGTGTGAAGACAAAATATGGGATCCGGGAACACA
TGAGGA 
TCAACATTGGGAGCCCATGGTTTGTGAAGAACTCCATCAAAGCTTGGAGATATTAATCTTGAATGAT
GGAGC 
TTATTGGAAGTCCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCATCTTGAGAGGA
GCTCCC 
CATAAGTCCAACTTAAGGACAATAAATA-------------------------------------------- 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1192-CPY2-D22TR/52-620 
CATCATCCAATACAACATTCAAGTGGGTAAAATTTCTATCCCTAAGCTTCACTTTCCCACTTGAATAT
GGTT 
TAATTGAAAATGATGGGCAACTTAGAGCTCTTTGTGGAATTAAGAGTAGGAAAGAATTATGTAGTG
GTTGGA 
AACATCACTCGAAGTTCATGATGGTTGCATGCTCAAAGTTGAATGGCAATTGGTGGTGTAGAACCA
AATTGC 
ATGGATCTAGGGGAATGTTTAGAAGCCTAATTGAGAATTCACAAGCCTTGCCACCCCATTGAAATC
ATGATG 
ATCAATTTGAAGATGGGTGTCAAAACAAAGTGTGGGATCCCAGATCGCACACGGAGAATCAAATTT
GGGAGC 
CCATGGCTTGTGTGGAAGTCCATCAAGGCTTGGAGTTATCATCTTTGAAGACTAAAGCTCATTGGAG
ATTCA 
AGCATTGGTGGATGTTCAAAGATAGATTCAAACATAAGCCACCTTGAGAGGAGCTCCCCATAAGTC
CAACTT 
AAGGACAATAAACAAAAGTGCTAGGTGGGAGACACCCCACCATGGTAAATTTTTTTCATTTTTCC----
- 
>AdH1192-CPY2-H14TF/88-625 
CATCCAACACAACATTCAAGTGGGTAAAACTCTTATCCCTAAGCCTTACTTTCTCACTTGAATATGG
TTTAA 
TTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTGTGTAGTGGTTG
GAAAC 
ATCATTCTAAGCTCATGACGGTTGTAAGCCCAAAATTCAAGAGCAATGGTTGGTGTGGAACCAAAT
TGCATG 
GGTCTAGGAAGTTGTTTGGAAGTCTCCTTGAGAATTCTAAGGCCATGCCACCGAATTGGAATCATGA
TGATC 
AATTTGAAGATGGGGGCCAAAACAAAGTGTGGGATCCCGGATCTCACAAAGAGAATCAAATTTGGG
AGCCCA 
TGGTGTGTGTAGAACTCCATCATAGCTTGGAGATATTGATTTTGAACAATAGAGCTTATTGGAAGTC
CAAGC 
ATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCCCCTTGAGAGGAGCTCCCCATAAGTCCAA
CTTAAA 
GACAATAAACAAAAGTGCTAGGTGGGAGACACCC------------------------------------ 
>AdH1006-CPY2-K3TF/41-609 
CACCATCCAACACAACATTCAAGTGGGTAAAACTTCTATCCCTAAGCTTCACTTTCTCACTTGAATA
TGGTT 
TGATTGAAAATGATGGGCAACTTAGAGCTCTTTGTGGAGTTAAGAGTAAGAGGGAATGGTGTAATG
GTTGGA 
AAAAGAATGTTAGGCTCATTAAGGTTAAACCCTCAAGGCATAAATACTATGGTTGGAGGAATGCTA
AATTTC 
ATGGGTCTAGGAAGTTGTTTGGAAGCCTCTTTGAGAATTCCAAGGCCATACCACCCGGATGGAATA
ATGACG 
ATCAATCTAAGGACGGGTGTCAAAACAAAGTGTGGGATCCCGGATCGCACAATGAAAATCAAATTT



GGGAGC 
TCATGGTTTGTGGAGAACTCCATCAAAGCTTGAAGATATTGAAATTGAAGAATGGAGCTTATTGGA
GATTCA 
AGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGAAGAGCTCCCCATAAGTC
CAACTT 
AAGGACTTAAACTAAAAGTGCTAGGTGGGAGACACCCCACCATGATAAACTCTTTCCATACTCTT----
- 
>AdH1161-CPY2-B9TF/1-539 
ATCCTTATCCCTAAGCTTTACTTTCTCACTTGAATATAGTTTAATTGAAAATGATGGTCAACTTAGAG
CTCT 
TTGTGGAGTCAAAAGTATAAGAGAGTTGTGTAGTGGTTGGAAACATCATTCTAAGCTCATGACGGTT
GTAAG 
CTCAAAATTCAAGAGCAATGGTTGGTGTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAAG
CTTCTT 
TGAGAATTCTAAGGCCATACCACCCGGATGGAATAATGACGATCAATCTAAGGACGGGTGTCAAAA
CAAAGT 
GTGGGATCCCGGATCGCACAATGAAAATCAAATTTGGGAGCTCATGGTTTGTGGAGAATTCCATCA
AAGCTT 
GAAGATATTGAAATTGAAGAATGGACCTTATTGGAGATTCAAGCATTAGTGGAAGTTCCAAGATGA
GTACAA 
GCACAAGCCACCTTGATAAGAAGCTCCCCATAAGTCCAACTTAAGGACAATAAATAAAAGTGCTAG
GTGGGA 
GACACCCCACCATGGTAAACTCTTTCCATACTCTT----------------------------------- 
>AdH1029-CPY2-M21TR/6-574 
CACCATCCAAAACAACATTCAAGTGGGTAAAATTCTTATCCCTAAGCTTTACTTTCTCACTTGAATA
TGGTT 
TAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTGTGTAGTA
GTTGGA 
AACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTTAAGAGCAATGGTTGGTGTGAAACCA
AATGGC 
ATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTGCGAATTCCAAGGCCATACCACCCAGATGGAATAA
TGACG 
ATCTATCTAAGGACGGGTGTCAAAACAAAGTATGGGATCCCGGATCACACAATGAAAATCAAATTT
GGGAGC 
TCATGGTTTGTGGAGAACTCCATCAAAGCTTGAAGATATTGAAATTGAAGAATGGAGCTTATTGGA
GATTCA 
AGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGAAGCGCTCCCCATAAGTC
CAACTT 
AAGGACTTAAACTAAAAGTGCTAGGTGGGAGACACCCCACCATGGTAAACTCTTTCCATACTCTT----
- 
>AdH1184-CPY2-L18TF/86-654 
CACCATCCAAAACAACATTTAAGTGGGTAAAATTCTTATCTCTAAGCTTTACTTTCTCACTTGAATAT
GGTT 
TAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTGTGCAGTG
GTTGGA 
AACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAGAGCAATGGTTGGTGTGGAACCA
AATGGC 
ATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTGAGAATTCCAAGGCCATACCACCCGGATGGAATAA
TGACG 
ATCAATCTAAGGACGGGTGTCAAAACAAAGTGTGGGATCCCGGATCGCACAATGAAAATCAAATTT
GGGAGC 
TCATGGATTGTGGAGAACTCCATCAAAGCTTGAAGATATTGAAATTGAAGAATGGAGCTTATTGGA
GATTCA 
AGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGAAAAGCTCCCCACAAGTC
CAACTT 
AAGGACTTAAACTAAAAGTGCTAGGTGGGAGACACCCCACCATGGTAAACTCTTTCCATCCTCTT----
- 
>AdH1032-CPY2-H21TF/1-521 
CACTTTCTCACTTGAATATGGTTTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAA
AGTAT 
AAGAGAGTTGTGTAGTTGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAT
AGCAA 
TGGTTGGTGTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTGAGAATTCCAAG



GCCAT 
ACCACCCGGATGGAATAATGACGATCAATCTAAGGACGGGTGTCAAAACAAAGTGTGGGATCTCGG
ATCGCA 
CAATGAAAATCAAATTTGGGAGCTCATGGTTTGTGGAGAACTCCATCAAAGCTTGAAGATATTGAA
ATTGAA 
GAATGGAGCTTATTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACC
TTGAGA 
AGAGCTCCCCATAAGTCCAACTTAAGGACTTAAACTAAAAAGTGCTAGGTGGGAGACACCCCACCA
TGGTAA 
ACTCTTTCCATACTCTT----------------------------------------------------- 
>AdH1185-CPY2-M15TR/1-440 
TGTGTAGTGGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAGAGCAATG
GTTGGT 
GTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTGAGAATTCCAAGGCCATACC
ACCCG 
GATGGAATAATGACGATCAATCTAAGGACGGGTGTCAAAACAAAGTGTGGGATCCCGGATCGCACA
ATGAAA 
ATCAAATTTGGGAGCTCATGGTTTGTGGAGAACTCCATCAAAGCTTGAAGATATTGAAATTGAAGA
ATGGAG 
CTTATTGAAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGAAG
AGCTCC 
CCATAAGTCCAACTTAAGGACTTAAACTAAAAGTGCTAGGTGGGAGACACCCCACCATGGTAAACT
CTTTCC 
ATACTCTT---------------------------------------------------------------- 
---------------------------------------------------------------------- 
>AdH1030-CPY2-L8TR/1-500 
TGGTTTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTGTGT
AGTGG 
TTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAGAGCAATGGTTGGTGTGA
AACCAA 
ATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTGAGAATTCCAAGGCCATACCACCCGGATGG
AATAA 
TGACGATCAATCTAAGGACGGGTGTCAAAACAAAGTATGGGATCCCGGATCGCACAATGAAAATCA
AATTTG 
GGAGCTCATGGTTTGTGGAGAACTCCATCAAAGCTTGAAGATATTGAAATTGAAGAATGGAGCTTA
TTGGAG 
ATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGAAGAGCTCCCCAT
AAGTCC 
AACTTAAGGACTTAAACTAAAAGTGCTAGGTGGGAGACACCCCACCATGGTAAACTCTGTCCATTC
TC---- 
---------------------------------------------------------------------- 
>AdH1170-CPY2-B10TF/34-599 
CACCATCCAATACAACATTAAAGTGGGTAAAACTCTTATCCCTAAGCTTTACTTTCTCACTTGAATA
TGGTT 
TGCTTGAGACAGATGAGCAACTTAGAGCTCTTTGTGGAGTTAAGAGCAAGAGAGAATTGGTTAATG
GGTAGA 
AATGCCAATCAAGGTTCCTTATGGTTGGAAACTCAAAGTCTAAGTGCAATGGTAAGTATAGTTCTCA
ATTGA 
ATGAGTCTAGGAAGATGCTTTGGGGTTTACTTGAGAATCCGGATCACTTGTCACCTAAATGGAATTG
TGTTG 
ATCAACTTGAAGAGGGGTATAGAAATAAGATTTGGGATCCGAAAATATGTGAAGATCAACTTTGGG
AGCCCT 
TAACTTGTGTGGAACTTCATCAAAGCTTGGTGCCATTGATTTTGAAATTTGGAGCGTACTTGAAATC
CAAGT 
ATTGGTGAAAGTTCAAGGATAAATACACACACAAGCCTCCTTGATTAAAGCTTCCCAATTGTCTAAC
TTAAG 
GATAATAAATAAAAGTGCTAGGTGGGAGACACCCCACTATGGTAAACTCTTTCCATTCTCTC-------- 
>AdH1174-CPY2-C10TF/41-607 
TACCATCCAACACAACATTGAAGTGGATAAAATTCTTATCCTTAAACTTTACTTTCCCACTTGAATAT
GGTT 
TGCTTGAGACGGATGGTCCACTTAGAGCTCTTTGTGGCTTTAAGAGCAAAATGGAGATGGTTAGTGG
TCGGA 
GTTGCCATGCAAGGTTCAATATGGTTGCATGCTCAAAGTTGAAGTGTAAAGATTGGTATAGAGCTA



GATTAA 
ATGGGTCTAGGAAGTTGTTTGGATACCTCAGTGAGAATTTAGATTGCTTACCACCCAGATGAAATAA
TGATG 
ATCAACTTGAAGACGGGTATATAAACAAGATTTGGGATCCCAACATACAAGAGGATCAACTTTGGG
AGCTCA 
AATCTTGTGAAGAACTTCATCAAGGCTTGACGAATTTATTTAGAAATGTTGGAGCTTATTGGAAATA
TAAGC 
ATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCATAACAAGGAGCTCACCAAATGTCCA
ACTTAA 
GGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCTTCCTTTTCTATA------- 
>AdH1008-CPY2-B15TR/2-566 
AACCATCCAACACAACATTCAAGTGGGTAAAATTCTTATTCGTGACCTTTGCCTTCCCACTTGAATA
TGGGC 
TACTAGAGACGGATGGTCAACTTCGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GTGGGC 
AACACAATCCTAGGTTCATTATGGCTGAAAGCTCAAAGTTTATATGCAAGTGTTGATGCAGAGCTCA
ATTGA 
ATAGGTCTAGGATGTTGATTGGCCGCTTCAGTGAGAATTCAAATTGCTTGCCACCCGGCTGGAATCA
TGATG 
ATCAACTTGAAGACGGGTGCAAAAATAAGATTTGGGATCCAGGAATATATGAGGATCAACTTTGGG
AGCTCA 
AAGCTTGTGGAGAACTTCATCAACGCTTGGTGAATTTATTTGGAGATGTTGAAGCTTATTGGAAGTC
CAAGC 
GTTGGTGGCAGTTTCAAGATGAGTTCAAGCACAAGCCACCATGACAAGGAGCTCACCAAATGTCCA
ACTTAA 
GGACTTTAACTAAAAGTGCTAGGTAGGATACAACCCACCATGGTATGATCGTTCCTTTTTC--------- 
>AdH1151-CPY2-L10TR/2-484 
CATCATCCTTCACAACATTCAAGTGGGTGAAATTCATATCCCTTAGCTTTCTAATTTCACTTGAATAC
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGCGACATTAAGAGTAAGAAGAAGATGGTCAGTG
GTAAGA 
TCTGTCCTGCAAGGTTCATTATGGTTGGAAGCTCAAAATTTAAAGGCAAAGGTTGGTATTGAGCTCA
GCTGA 
ATGGTTCTAGGAAGTTGTTTGGATGCTTCAGTGAGAATTCTAAAGCTGAACCACCCGGATGGAATCA
TGATA 
ATCAACTTGAAGACAGGTGCAGAAACAAGATTTGGGATTCCGGAGGATATTGGATTTGCAAACATT
GGTGGA 
GATTCCTGGATCAGTACAAGCATAAGCCACCATGACAAGGAGCTCACCAAAGGTCCAACTTAAGGA
CTTTAA 
CTAAAAGTGCTAGGTGGGAGATAACCCACCATGGTATGATCGTTCTTTTTC--------------------- 
---------------------------------------------------------------------- 
>AdH1172-CPY2-M21TF/6-575 
CATTATCCTTCACAACATTCAAGTGGGTAAAATTCGTATCCCTTAGCTTTCTCATTCCACTTGAATAT
AGTT 
TACTTGAGACAGATGGTCAACTTAGAGCTCTTTGTGGTGTTAAGAGTAAGAGGAAGATGGTTAGTG
GTTGGA 
GTTGTCAGGCAAGGTTCGATATGGTTGCATGCTCCAAGTTTAAATGCAGGGGTTGGTGTAGAGCTCG
ATTGC 
ATGGGTCTAGGAAGTTGTTTGGACACTTCAGTGAGAATTCAGACTGCTTGCCACCCAGTTGGAACAA
TGACG 
CTCAAGAAGAAGACGGGTGCAAAAGCAAGGTTTGGGACCCCGGAATTCATTTTAGCAATCAACACT
CTTTGG 
GACTTGTCACTTGCTTCAACTTGCTTGAAGGTTGTATGCACCTAGTTTGGGATCCCGGAGGCAATTG
GAAGT 
ACAAACATTGGTGGAGATTCCTGGAAGAGTTCAAGCACAAGCCACCATGACAAGGAGCTCACCAAA
TGTCCA 
ACTTAAGGACAATAACTAAAAGTGCTAGGTGGGAGACGACCCACCATGGTATGATCATTCATTTTT--
-- 
>AdH1010-CPY2-G24TR/88-654 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TATTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG
GTAAGA 



ATTGTCCTGCAAGGTTCATTATGGTTGGAAGCTTTAAATTTAAACGCAAAGGTTGGTGTAGAGCTCA
ACTGA 
ATGGGTCTAAGAAGTTGTTTGGCTGTTTTAGTGAGAATTCTAAAGCTGAACCACCCGGATGGCATCA
TGATA 
ATCAACTTGAAGACGGGTGTAGAAACACGATTTGGGATCCGGGAATATATGATGATCAATTTTTGG
GGCTCA 
AAGCTTGTGAAGAACTCCATCAAGGTTTGAGGAATTTACTCAGTATGGATAGAGCTTATTGGAAGA
CCAAGT 
ATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCACGACAAGGAGCTCGCCAAATGTCCA
ACTTAA 
GGACTATAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGACCGTTCCTTTTTCAG------- 
>AdH1002-CPY2-M19TR/1-561 
CCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATACGGGCT
ACTGG 
AGACGGATGGTCAACTCAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTGGTAAGA
ATTGTC 
CTGTAAGGTTCATTATGGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTGTAGAGCTCAACTGAA
TGGGT 
CTAAGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGACTGCTTGCCACCCAGATGGAATCATGATAA
TCAAC 
TTGAATATGGGTGTAGAAATAAGATTTGGGATCCAGGAATATATGAGGATCAACTTTGGGAGCTCG
AAGCTT 
GTGGAGAACTTCATCAACGCTTGGTAAATTTACTTGGTATTGATAGAGCCTATTGGAAGTCCAAGTA
TTGGT 
GGAAGTTTCAGGATGAGTTCAAGCACAAGCCACCATAACAAGGAGCTCACCAAATGTCCAACTTAA
GGACTT 
TAACTAAAAATGCTAGGTTGGAGACAACCCACCGTGGTATGATCATTCCCTTCCCAT------------- 
>AdH1008-CPY2-J3TF/35-601 
CATCACCCTTCACAACATTCAAGTGGGTAAAATTCTCATCCCTTAGCCTTTTAATTCCACTTGAATAT
GGGT 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG
GTAAGA 
ATTGCCCTGCAAGGTTCATTATGGTTGGAAGTTTTAAGTTTAAACGCAAAGGTTGGTGTAGAGCTCA
ACTGA 
ATGGGTCTAAGAAGCTGTTTGGCCGCTTCAGTAAGAATTCAGACTGCTTGCCACCTGGATGGAATCA
TGATA 
ATCAACTTGAAGATGGGTGTAGAAACAAGATTTGGGATCCAGGAATATATAAGGATCAACTTTGGG
AGCTCG 
AAGCTTGCGGAGAACTTCATCAACGCTTGGTAAATTTACTTGGTATTGATAGAGCATATTGGAAGTC
CAAGC 
ATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACAATGACAAGGAGCTCGCCAAATGTCCA
ACTTAA 
GGACTATAACTAAAAGTGCTGGGTGGGAGACAACCCACCATGGTATGACCGTTCCTTTTTCTA------- 
>AdH1171-CPY2-A18TR/1-559 
TTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATAGGCTATT
GGAG 
ACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTGGTAAGAAT
TGCCCT 
GCAAGGTTTATTATGGTTGGAAGTTTTAAGTTTAAACGCAAAGGTTGGTGTAGAGCTCAACTGAATG
GGTCT 
AAGAAGTTGTTTGGCCGCTTCAGTGAGAATTCAAACTGCTTGCCACCTGGATGGAATCATGATAATC
AACTT 
GAAGATGGGTGTAGAAACAAGATTTGGGATCCAGAAATATATGAGGATCAACTTTGGGAGCTCGAA
GCTTGT 
GGAGAACTTCATCAACGCTTGGTAAATTTACTTGGTATTGATAGAGCTTATTGGAAGTCCAAGCATT
GGTGG 
AAATTTCAAGATGAGTTTAAGCACAAGCCACCATGACAAGGAGCTCACCAAATGTCCAACTTAAGG
ACTATA 
ACTAAAAGTGATGGGTGGGAGACAACCCACCATGGTATGACCGTTCCTTTTTCTA--------------- 
>AdH1159-CPY2-D1TR/3-569 
CATCACCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG



GTAAGA 
ATTGCCCTGCAAGAATCATTACGGTTGGAAGTTTTAAGTTTAAATGCAAAGGTTGGTGTAGAGCTCA
ACTGA 
ATGGGTCTAAGAAGTTGTTTGGCCGCTTCAGTGAGAATTCAGACTGCTTGCCACCCAGATGGAATCA
TGATA 
ATCAACTTGAAGATGGGTGTAGAAACAAGATTTGGGATCCAGGAATATATGAGGATCAAATTTGGG
AGCTCG 
AAGCTTGTGGAGAACTTCATCAACGCTTGGTAAATTTACTTGGTATTGATAGAGCTTATTGGAAGTC
CAAGC 
ATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCATGACAAGGAGCTCGCCAAATGTCCA
ACATAA 
CGACTATAACTAAAAGTGTTGGGTGGGAAACAACCCACCATGGTATGACCGTTCCTTTTTCTA------- 
>AdH1192-CPY2-B12TR/2-568 
CATCACCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG
GTAAGA 
ATTGCCCTGCAAGGTTCATTATGGTTGGAAGTTTTAAGTTTAAACACAAAGGTTGGTGTAGAGCTCA
ACTGA 
ATGGGTCTAAGAAGTTGTTTGGCCGCTTCAGTGAGAATTCAGACTGTTTACCACCCGGATGGAATCA
TGATA 
ATCAACTTGAAGATGGGTGTAGAAACAAGATTTGGGATCCAAGAATATATGAGGATCAACTTTGGG
AGCTCG 
AAGCTTGTGGAGAACTTCATAAACGCTTGGAAAATTTACTTGGTATTGATAGAACTTATTGGAAGTC
CAAGC 
ATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCATGACAAGGAGCTCGCCAAATGTCCA
ACTTAA 
GGACTATAACTAAAAGTGCTGGGTGGGAGACAACCCACCATGGTATGACCGTTCCTTTTTCTA------- 
>AdH1005-CPY2-N11TR/1-493 
ATAGAAACAGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAAAGGGAGATAGGTAGTGGT
TGGCAA 
TACCATCCTAGGTTCGTTATGGTTGGAAGCTCAAGGCCTGATTGCAAGGATTGGCATAATTCTCAAT
TAATT 
GGGTCTAGGAGGATGTTTAGGTGCCTAAATAAGAATTCTAAGGCTGAACCACCCAGATGGAATCAT
CATGAT 
CCACTTGTAGACGGGTGTAGAAACAATATTTGGGATCCGGGAATATATGAGGATCAAATTTGGGAG
CTCAAA 
ACTTGTGAAGAACTCCATCAAAGCTTGAGAAATTTACTTGGTATTGATAAAGCTTATTGGAAGTCCA
AGCAT 
TGGTGGAAGTTTCAAGACGAGTTCAAGCACAAGCCATCATGACAAGGAGCTCACCAAATGTCCAAC
TTAAGG 
ACCTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATATTCTTTCCTTTTTGTT----------- 
---------------------------------------------------------------------- 
>AdH1148-CPY2-C6TR/1-492 
GGAGACGGATGGTCAACTTAGAGCTCATTGTGGCATCAAGAGTAAGAGGAAGATAGTTAGTGGTAA
GAGCTG 
TCAGGCAAGGATCATTAAGGTTCCACATTCCGCACTGGAGTACAAGTGTTGGTGCAGAGCTCAATT
GAATGG 
GTCTAAGATGTTGTTTGGCTGCTTCAGTGAGAATTCAAATTGCTTGCCACCCGGCCGGAACAATGAT
GATCA 
ACTTGAAGACGGGTGTAGAAATAAGATTTGGGATCCGGGAATATATGAGGATCAATTTTGGGAGCT
CAAAGC 
TTGTGAAGAACTCCATCAAAGCTTGAGGAATTTACTTAGTATGGATAGAGCTTGCTGGAAGACCAA
GCATTG 
GTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCGCCATGACAAGAAGCTCACCAGAATGTCCAACT
TAAGGA 
CTTTAACTAAAAGTGCTGGGTGGGAGACAACCCACCATGGTATGATCGTTCCCTTTTCAG------------ 
---------------------------------------------------------------------- 
>AdH1187-CPY2-C16TR/3-465 
CTCCGTCCAATACAACATTCAAGTGGGTAAAATTCTTATCCTTAACCTTTACTTTTCCAATTGAATAT
AGGC 
TACTAGAGACGGATGGTCAACTGAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GTTGGA 



GTTGTCGAGCAAGGTTCAACATGGTTGTGTGCTCAAAGTTTAAACACAAAGGTTGGTGTAGAGCTC
AACTGA 
ATGGGTCTAGGAGGTTGTTTGGCCGCTTCAATGAGAATTCAAATTGCTTGCCACCCGGCTAGAACAA
TAATG 
ATCAACTTGAAGACGGGTGTAGAAACAAGATTTGGGATCCGGGAATATATGAGGATCAATTTTGGG
AGCTCA 
AAGCTTGTGTAAAACTCCATCAAAGCTTGAGGAATTTACTTGGTATTGATAGAGCTTATTGGATGTC
CAAGC 
ATTGGTGGAAGTTTTAAGACGAGTTCAAGCA----------------------------------------- 
---------------------------------------------------------------------- 
>AdH1159-CPY2-C9TF/37-567 
TACTGTCCAATACAACATTCAAGTGGGTAAAATTTTTTTCCTTAACCTTTACTTTCTCACTTGAATAT
GGGC 
TTCTAGAGACGGATGGTCAATTTAGAGCTCTTTGTGGCATTAAGAGCAAGAGGAAGATGGTTAGTG
GTTGGA 
GTTGTCAAGCAAGGTTCAACATGGTTGTATGCTCCAAGTTGAAATGCAAGGTTTGGTGTAAAACTCA
ATTGA 
ATAGGTCTAGGAAGCTGTTTGGATGCCTTAGTGAGAATTTTAATTGCGTCCCACCCGGATGGAATCA
CCATG 
GTCCACTTGAAGACGGGTGTAGAATCAAGATTTGGGATCTGGGAATATATGAGGATCAATTTTGGG
AGATCA 
AAGCTTGTGAAAAACTCCATCAAAGCTTGAGGAATTTACGTGGTATTGATAGAGCTTATTGGAAGTC
CAAGC 
ATTAGTGGAAGTTTCAAGACAAGTTCAAGCACAAGCCACCATGACAAGGAGTTCACCAAATGTCCA
ACTTAA 
GGACTTTAACTAAAAGTGCTAGGTGGG------------------------------------------- 
>AdH1151-CPY2-H19TR/1-310 
AAAGCTGAACCACTCGGATGGAATCATGATAATCAACTTGAAGACGGGTGTAGAAACAAGATTTGG
GATCCG 
GGAATATATGAGGATCAAATTTGGGAGCTCAAAGCTTGTGAAGAACTCCATCAAAGCTTGAGAAAT
TTACTT 
GGTATTGATAGAGCTTATTGGAAGTCCAAGCATTGGTGGAAGTTTCAGGATGAGTTCAAGCACAAG
CCACCA 
TAACAGATAGCTCACCAAATGTCCAACTTAAGGACTTTAACTAAAAGTGCTAAGTGGGAGACAACC
CACCAT 
GGTATGATCGTCCCTTTTTCAG-------------------------------------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1033-CPY2-M22TF/1-348 
GTCTAGAAAGTTGTTTGGACGCTTCAGTGAGAATTCTAAAGCTGAACCACCCGGATGGAATCATGA
TAATCA 
ACTTAAAGACGGGTGTAAAAACAAGATTTGGGATCCAGGAATATATGAGGATCAATCTTGGGAGCT
CAAAGC 
TTATGAAGAACTCCATCAAAGCTTGAGGAATTTACTTAGTATGGATAGAGCTTATTGGAAGACCAA
GCATTG 
GTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCGCCATGACAAGAAGCTCACTAGAATGTCCAACT
TAAGGA 
CTTTAACTAAAAGTGCTGGGTGGGAGACAACCCAACATGATATGATCGTTCCCTTTTCAG------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1172-CPY2-H4TF/1-264 
GTTCTAGGAAGTTGTTTGGACGCTTCAGTGAGAATTCTAAAGCTGAACCACCCAGATGGAATCATG
ATAATC 
AACTTGAAGACGGGTGCAGAAACAAGATTTGGGATCCCGGAGGACATTGGATTTGCAAACATTGGT
GGAGAT 
TCCTGGATCAGTACAAGCATAAGCCACCATGACAAGGAGCTCACCAAATATCCAACTTAAGGACTT
TAACTA 
AAAGTGCTAGGTGGGAGACAACCCACCATGGTATGCTCGTCCCTTTTC------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 



---------------------------------------------------------------------- 
>AdH1026-CPY2-P18TF/1-348 
GGTCTAGGAAGTTGTTTGGACGCTTCAGTGAGAATTCTAAAGCTGAACCACCCGGATGGAATCATG
ATAATC 
AACTTGAAGACGGATGTAGAAACAAGATTTGGGATCTGGGAATATATGAGGATCAAATTTGGGAGC
TCAAAG 
CTTGTGAAGAACTCCATCAAAGCTTGAGAAATTTACTTGGTATTGATAGAGCTTATTGGAAGTCCAA
GCATT 
GGTGGAAGTTTCAGGATGCGTTCAAGCACAAGCCACCATGACAGAGAGCTCACCAAATGTCCAACT
TAAGGA 
CTTTAACTAAAAGTGCTAGGTAGGAGACAACCCACCATGGTATGATCGTTCCTTTTTCGG------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1172-CPY2-K18TF/42-614 
TATCGTCTAACACAACGTTCAAGTGGGTAAATTTCTTATCCTTGACCTTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTCTATGGCTTTAAGAGTAAGAGGGAGATGGTTAGTG
GTATGA 
GTTATTATGCAAGGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAAGGTTGGTGTAGAGCTCA
ATTGA 
ATGGGTTTAGGAAGTTGTTTGGACACTTCAGAGAGAATTCAGACTGCTTGCCACCCGGATGGAACA
ATATTT 
CTCAAAAAGAAGATGGGTGCAAAAGCAAGGTTTGGGACCCCGGAATTGATTCCAACAGTCATCACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTGCTTGAAGTCTTTCTACGCCTAGTTTGGGATACTGGAGGCTATTGG
AAGT 
ACAAACATTGGTGGAGATTCCTGAACTAGTTCAAGCACAAGCCACCATAACAAGGAGCTCACAAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCAAGGTGGGAGACAACCCACCATGGTATGATCGTTCCTTTCTC
TC- 
>AdH1179-CPY2-K15TF/38-610 
TATCGTCTAACACAACGTTCAAGTGGGTAAATTTCTTATCCTTGACCTTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTCTATGGCTTTAAGAGTAAGAGGGAGATGGTTAGTG
GTATGA 
GTTATTATGCAAGGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAAGGTTGGTGTAGAGCTCA
ATTGA 
ATGGGTTTAGGAAGTTGTTTGGACACTTCAGAGAGAATTCAGACTGCTTGCCACCCGGATGGAACA
ATATTT 
CTCAAAAAGAAGATGGGTGCAAAAGCAAGGTTTGGGACCCCGGAATTGATTCCAACAGTCATCACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTGCTTGAAGTCTTTCTACGCCTAGTTTGGGATACTGGAGGCTATTGG
AAGT 
ACAAACATTGGTGGAGATTCCTGAACTAGTTCAAGCACAAGCCACCATAACAAGGAGCTCACAAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCAAGGTGGGAGACAACCCACCATGGTATGATCGTTCCTTTCTC
TC- 
>AdH1149-CPY2-G8TR/57-620 
TACCATCCAATACAACATTCAAGTGGGTAAAATTCTTATCCTTGACCTTTACTTTCCCACTTGAATAT
GGTT 
CACTTGAGACAGATGGTCAGCTTAGAGCTCTTTGTGGCTTTGAGAGTAAGAGGGAGATAGTTAGTG
GTAAGA 
GTTGTCAGGCAAGGTTCAATAAGGTTCTGTATTCCATACTGGAGTACAAGTGTTGGTGTAGAGCTCG
AATGA 
ATGGGTCTAGGAAGCTGTTTGGATGCCTTAATGAAAATTCGGATTGCTTACCACCCGGATGGAATCA
TGATA 
ATTAACTTGAAGACGGGTGCAGAAGCAAGGTTTGGGACCCCGAAATTCATTCCAACAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTTACCTTGCTTGAAGGCTTTATGCGCCTAGTTTGGGATCCCGAAGGCTATTGG
AATT 
GCAAGCATTGGTGGGGATTTCTGGTAGAGTTCAAGCATAAGCCACCATGACAAGGAGCTCACCAAA
TGTCCA 



ACTTAAGGACTATAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCTTTC---------- 
>AdH1004-CPY2-C10TF/40-609 
TACCATCCAATACAACATTCAAGTGGGTAAAATTCTTATCCTTAACCTTTACTTTCCCACTTGAATAT
GAGT 
TACTTGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTATGAGTAAGAGGAAGATGGTTAGTG
GTAAGA 
GTTATCCTGCAAGATTCAATATGGCTGCATGCTCCAAATTGAAGTGCAAGGATTGGTGTATAGCTCA
ACTGA 
ATGGGTCCAGAAGGTTGTTTGGATGTCTCTGTGAGAATTCAAATTGCGAGCCACCCGGTTGGAACA
ATGATG 
ATCAACAAGAAGATGGACGCAAAAGCAAGGTTTGGGACCCCGGAATTCATTCTAGCAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTGCTTGAAGGCTCTTTGCGCCAAGTATGGGATCCCGGAGGCTATTG
AAATT 
GCAAGCATTAGTGGGGATTCCTGGATTAGTACAAGCACAAGCCACCATGATAAGGAGCTTCCCGAA
TATCCA 
ACTTAAGGACTTTAACTAAAACTGCTACGTGGGAGACAACCCACCATGGTATAATCGTCCCTTTTC--
-- 
>AdH1176-CPY2-O24TF/41-474 
TACCATCCAACACAACATTCAAGTGGATAAAATACTTATCCTTAACCTTCACTTTCCCACTTGAATA
TGGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAAATGGTTAGTG
GTAAGA 
GTTGTCCTGCAATGTTCAATATGGTTGTATGCTCCAAATTAAAGTGCAAGGATTGGTGTAGAGCTCA
ATTGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTGTGAAAATTCAGACTGCTTGCCACCCGGATGGAACAG
TATTG 
CTCAACAAGAAGACGGGGGCAAAAGTAAGGTTTGGGATCCTGGGATTCATTCTGATAATCAATACC
CCTGGA 
ACCTGAACGCTTGGGATCCCAGAGGCTACGGGAATTACAAGCATTGGTGGGGATTCCAGGAAGAGT
TCAAGC 
AC---------------------------------------------------------------------- 
---------------------------------------------------------------------- 
>AdH1165-CPY2-F2TR/47-616 
TACCATCCAATACAACATTCAATTGGGTATAATTATTATCTTTAACCTTTACTTTTCCACTTGAATAT
GGGT 
TACTTGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGAAAGATGGTTAGTG
GTAAGA 
GTTGTCCTGCAATGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTCA
ATTGA 
ATAGGTCCAGAAGGTTGTTTGGATGTCTCTGTGAGAATTCAGATTGCTTACCACTCAGATGGAACAA
TATTG 
CTCAATAAGAAGACGGGTGCAAAAGCAAAGTTTGGGACCCCGGAATTCATTCCAACAATCAATACT
TTTGGG 
ACCTTTTCACTTGCTTCCACTTACTTGAAGGCGTTTTGCGCCTAGTTTGGGACCTCGGAGGCTACTGG
AATT 
ACAAACGTTAGTGGGCATTCCTGGACGAGTTCAAGCACAAGCCGCCATGACAAGGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTATAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTCCCTTTTC--
-- 
>AdH1166-CPY2-I11TR/1-555 
CATTCAAGTGGGTAAAATTCCCATCCTTCATCCTTACTTTCCCACTTGAATATGGGCTACTAGAGAC
GGATG 
GTCAACTTAGAGCTCTTTGTGGCATTGAGAGTAAGAGGAAGATGGTTAGTTGTAAGAGTTGTCAAG
CAAGGT 
TCAGTATGGTTGCATGCTCCAAATTAAAATGCAACGATTGGTGTAGAGCTCACTTGACTGGGTCTAG
AAGGT 
TGTTTGGATGTCTCTATGAGAATTCAGATTACTTACCACCCGGTGAAAACAATGGTGATACACAAGA
AGACG 
GGTGTAAAAGCAAGGTTTGGGACCCTGGGATTCATTCCCACAATCAACACTATTGGGACCTTGTCAC
TTACT 
TCAACTTGCTCAAAGGCGTTATACGTCTGGTTTGGGTTCCTGGTAGCCATTGGAATTACAAAAATTG
GTGGG 



GATTCCTGGATCAGTACAAGCATAAGCCACCATGACAAGGAGATCACCACATGTCCAACTTAAGGA
CTTTAA 
CTAAAAGTGCTTGGTGGGAGACAACCCACCGTGGTATGATCATTTCTTTTC------------------- 
>AdH1153-CPY2-P19TF/49-357 
CACCATCCAATACAACATTCAAGTGGGTAAAATTCCTATCCTTAACCTGTACTTTCCCACTTGAATA
TGGGC 
TACTAGAGACGAATGGTCAACTTAGAGCTCTTTGTGGCATCAAGAGTAAGAGGAAGATGGTTAGTG
GCAAGA 
GATGTTAAGCAAGGTTCAGTATGGTTGCATGCTCCAAATTAAAGTGCAAGAATTGGTGTAGAGTTA
ATTTGA 
ATGGGTCTAGAAAGTTTTTTGGATGTCTCTGTGAGAATTCTGATTGTTTGCCACCCAGTGGGAACAA
TGGTG 
ATACACAAGAAGACGGGTATA--------------------------------------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1154-CPY2-O1TR/76-645 
CACCATCCAATACAACATTCAAGTGGGTAAAATTCCTATCCTTAACCTTTACTTTCCCACTTGAATAT
GGGC 
TACTAGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAATATGGTTAGTG
GTAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTTCATGCTCTAAATTGAAGTGCACGGATTGGTGTAGAGCTCA
ACTGA 
ATGCGTCTAGAAGGTTGTTTGGATATCTCTGTGAGAATTCAAATTGCTTGCCACCCGGTGAGAACAA
TGGTG 
ATCTACAAGAAGACGGGTGTAAAAGCAAGGTTTGGGACCCTGAAATTCATTCCCACAATCAACACT
CTTGGG 
GCCTTGTCACTTACTTTAACTTGCTTGAAGTCGTTAGGCACCTAGTTTGGGATCCCGGTGATGATTGG
AATT 
ACAAACATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCCACCATGACAAGGAGCTCACCACA
TGTCTA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGGAGACGACCCACCATGATATGATCGTTCATTTTT---
- 
>AdH1150-CPY2-C14TR/1-564 
ATACAACATTCAAGTGGGTAAAACTCCTATCCTTAACCTTTACGTTCCCACTTGAATATGGGCTATT
GGAGA 
CGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTGGTAAGAGTT
GTCAAG 
CAAGGTTCAATATGGTTACATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTCAATTGAATG
GGTCTA 
GAAGGTTGTTTAAATGTCTCTGTGAGAATTCAGATCGCTTGTCACCCGGTGGAAACAATGGTGATCC
ACAAG 
GAGACGGGTATAAACGCAAGGTTTGGGACCCTAGAATTCATTCCCACAATCAACACTCATGGGGCC
TTGTCA 
CTTGCTTCAACTTGCTCGAAGGCGTTATGCGCCTAGTTTGGAATCCCGGTGGCCATTAGATTTACAA
ACATT 
GGTGGAGATTCCTGGATCAGTAGAAGCACAAGCCACCATGACAAAGAGCTTACCACATGTCCAACT
TAAGGA 
CTTTAACTAAAAGTGATAGGTGGGAGACAACCCACTGTGGTATAATCATTCCTTTTCATT---------- 
>AdH1150-CPY2-C13TR/1-559 
ATAACATTCAAGTGGGTAAAACTCCTATCCTTAACCTTTACGTTCCCACTTGAATATGGGCTATTGG
AGACG 
GATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTGGTAAGAGTTGT
CAAGCA 
AGGTTCAATATGGTTACATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTCAATTGAATGGG
TCTAGA 
AGGTTGTTTAAATGTCTCTGTGAGAATTCAGATCGCTTGTCACCCGGTGGAAACAATGGTGATCCAC
AAGGA 
GACGGGTATAAACGCAAGGTTTGGGACCCTAGAATTCATTCCCACAATCAACACTCATGGGGCCTT
GTCACT 
TGCTTCAACTTGCTCGAAGGCGTTATGCGCCTAGTTTGGAATCCCGGTGGCCATTAGATTTACAAAC
ATTGG 
TGGAGATTCCTGGATCAGTAGAAGCACAAGCCACCATGACAAAGAGCTTACCACATGTCCAACTTA



AGGACT 
TTAACTAAAAGTGATAGGTGGGAGACAACCCACTGTGGTATAATCATTCCTTTTC--------------- 
>AdH1185-CPY2-F23TF/26-595 
CACCATCCAATACAACATTCAAGTGGATAAAATTCCTATCCTTAACCCTTACTTTCCTACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGATCTTTGTGGCATTAAGAGTAAGAGGAAGATGGCTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTAAAGTGCAAGGATTGGTGTAGAGCTC
AATTGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTGTGAGAATATATATCGCTTGCCACCCAGTGGGAACAA
TGGTG 
ATCCACAAGAAGACGAATGTAAAAGCAAGGTTTGGGACCCTGAAATTCATTCCCACAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTCAACTTGCTCGAAGGCGTTATGCGCGTAGCTTGGAATCCCGGTGGCCATTG
GAATT 
AAAAATATTGGTGGATATTTCTGGATCAGTACAAGCACAAGCCACCATGACAAGGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGGAGACAACCCACCGTGGTATGATCGTTCCTTTTC---
- 
>AdH1180-CPY2-J4TF/29-598 
TACCATCCAATACAACATTCAAGTGGGTAAAATTCTTATCCTTAACCCTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGCTGGTTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTTA
ATTAA 
ATGGGTCTAGAAGGTAGTTTGGATGTCTCTGTAAGAATTCAGATTGCTTGCCACCTGGTGGGAACAA
TGGGG 
ATCCACAAGAAGACAGGTGTAAAAGCAAGATTTGGGACCCTAGAATTCATTCCCACAATCAACACT
CTTAGG 
GCCTTGTCACTTGCTTCAACTTACTCGAAGGCGTTATGCGCCTAGCTTGGAATCTCAGTGGCCATTG
GAATT 
ACAAACATTAGTGGAGATTCCGGGATCAGTACAAGCACAAGCAACCGTGACAAGGAGCTCACCAC
ATGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGAAGACAACCCACCGTGGTATGATCGTTCCTTTTC---
- 
>AdH1005-CPY2-K4TF/68-578 
CACCATCCAATACAACATTCAAGTGGGTAAAATTCCTATCATTAACCTTTACGTTCCCACTTGAATA
TGGGC 
TACTGGAGATGGATGGTCAACTTAGAGCTCTTTGTGGTATTAAGAGTAAGAAGAAGATGGCTAGTG
GTTAGA 
GTTGTCAAGCAAGGTTCAGTATGGTTGCATGCTCCACATTGAAGTGCAAGGATTGGTGTAGATCTCA
ATTGA 
ATGGGTCTAGAAGGTTATTTGGATGTCTCTGTGAGAATTCAGATTGCTTGCCACCCGGTGGAAACAA
TGGTG 
ATACACAAGAAGACGGGTGTAAAAGCAAGGTTTGGGACCCTGGAATTCATTCCCACAATCAACAGA
CATTGG 
GCCTTGTCACTTGCTTCAACTTGCTCAAAGGCGTTATGCGCCTGGTTTGGGATCCTGGTAGACATTG
GAATT 
ACAAACATTGGTGGAGATTCCTGGATTAGTACAAGCACAAGCCACCATGACAAGGAGCTCACCACA
TGTCCA 
ACTTAAG--------------------------------------------------------------- 
>AdH1146-CPY2-B9TR/1-558 
CAACATTCAAGTGGGTAAAATTCCTTTCCTTAATCCTTACTTTCCCACTTGAATATGGGCTACTAGAG
ACGG 
ATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAATAGGAAGATGGTTAGTGGCAAGAGTTGTC
AAGCAA 
GGTTCAATATGGCTATATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTCAATTGAATGGGTC
TAGAA 
GGTTGTTTGAATGTCTCTGTGAGAATTTAGATTGCTTGCCACCCGTTGGGAACAATGGTGATCCACA
AGATG 
ACGGGTGTAAAAGCAAGGTTTGGGACCCTGGAATTCATTCCCATAATCAACACTCTTGGGGCCTTGT
CACTT 



GCTTCAACTTGCTCGAAGGCGTTATGCGCCTAGCTTAGAATACCAGTCGCCATTGGAATTACAAACT
TTGGT 
GGAGATTCCTAGATCAGTACAAGTACAAGCCACCATGACAAGGAGCTCACCACATGTCCAACTTAA
GGACTT 
TAACTAAAAGTGCTTGGTGGGAGACAACCTACCGTGGTATGATCGTTTTTTTTC---------------- 
>AdH1010-CPY2-M5TF/72-641 
CACTATCCAATACAACATTCAAATAGGTGAAATTCCTATCCTTAACCTTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTTAAGTGCAATGATTGGTGTAGAGCTCA
ATTAA 
ATGGGTCTAGAAGGTTGCTTGGATGTCTCTGTGAGAATTCAGATTGCGTGCCACCCGGTGGGAACA
ATGGTG 
ATCCACAAGAAGACGGATGTAAAAGCAAGGTTTGGGACCTTGGAATTCATTCCCACAATCAGCACT
CTTGGA 
GCCTTGTCACTTGCTTCAACTTGCTCGAAGGCGTTAGGCGCTAAGTTTGGGATCCCGGTTACCATTG
GAATT 
GCAAATATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCCACCATGACAAGGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGGTGACAACCCACCGTGGTATGATCGTTCATTTTC---
- 
>AdH1155-CPY2-D16TR/1-562 
ACAACATTCAAGTGGGTAAAATTTCTATCCTTAACATTTACTTTCCCAATTGAATATGGGCTACTGG
AGATG 
GATGGTCAACTTAGAACTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTGGTAAGAGTTGT
CAAACA 
AGGTTCAATATGGTTGCATGCTCCAAATTAAAGTGCAAGGATTGGTGTAGAGCTCAATTGAATGGG
TCTAGA 
AGGTTGTTTGGATGTCTCTGTGAGAACTCAGATTGCTTGCCACCTGGTGGGAACAATGGTGATCCAC
AAGAA 
GACGGGTGTAAAAGCAAGATATGGGACCCTGGAATTCATTCCCACAATCAACACTCTTGGGGCCTT
GTCACT 
TGCTTCAACTTGCTCGAAGGCGTTATGAACCTAGCTTGGAATCCTGGTGGCTATTAGAATTACAAAC
ATTGG 
TGGAGATTCCTGGATCAATACAAGCACAAGCCACGATGACAAGGAGCTCACCACATGTCCAACTTA
AGGACT 
TTAACTAAAAGTGTTTGGTGGGAGACAACCCACCGTGGTATGATCGATCTTTTTCATT------------ 
>AdH1008-CPY2-G15TF/20-587 
CACTATCCAATACAACATTCAAGTGGGTAAAATTCCTATCCTTAATCATTAATTTTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTAAAGTGCAAGGATTGGTGTAGAGCTC
AATTAA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTTTGTGAGAATTTAGATTGCTTGCCACCCGGTGGGAACAA
TGGTG 
ATCCACAAGAAGACGGGTGTAAAAGAAAGGTTTGGGACCCTGGAATTCATTCCCACAATCAACACC
CTTTGG 
GCCTTGTCACTTGCTTCAACTTGCTCGAAGGCGTTAGGCGCCTAGTTTTGGATCCCGGTAGCCATTG
GAATT 
ACAAACATTGATGGATATTTATTGATCAGTACAAGCACAAGCCACCATGACAAGGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGGAGACAACCCAACGTGGTATGACCGTTCCTTT------ 
>AdH1190-CPY2-L21TF/71-641 
CACCATCCAATACAACATTCAAGTGGGTAAAATTTCTATCCTTACCTTTACTTTTCCACTTGAATATG
GGAT 
ACTGGAGACGGATGGTCAACTTAGAGCTGTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTGG
CAAGAG 
TTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAGGATTGGTATAGAGCTCA
ATTGAA 
TGGGTCAAGAAGGTTGTTTGGATGTCTCTATGAGAATTTAGATTAATTGCCACCAGATGGGAACAAT
GGTGA 



TCCACAAGAAGACGGATGTAAAAGCAAGGTTTGGGACCCTGGAATTCATTCCCACAATCAACACTC
TTGGGG 
CCTTGTCACTTGCTTCAACTTGCTCGAAGGCGTTATACGCCTAGCTTGGAATCCAGGAGGCATTGGA
ATTAA 
AAACATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCCACCATGACAAGGAGCTCACCACATG
TCCAAC 
TTAAGGACTTTAACTAAAAGTGCTTGGTGGGAGACAACTCACCGTGGTATGATCGCTCTTTTTTATT-
-- 
>AdH1145-CPY2-P10TF/30-602 
CACCATCCAATACAACATTCAAGTGGGAAAAATTCTTATCCTTAACCTTTACTTTCCCACTTGAATAT
GGCC 
TACTGGAGATGGATGGTCAACTTAGAGCTATTTGTGGCATTAATAGTAAGAGGAAGATGGTTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTC
AATTGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTGTGAGAATTCAGATTGCTTGCCACCCGGTAGGAACAA
TGGTG 
ATCCACAAGAAGACGGGTGTAAAAGCAAGGTTTGGGACCCTAGAATTCATTCCCACAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTCAACTTGCTCGAAGGCGTTAGGCGCCTAGTTTGGGATCTCGGTAGCCATTG
GAATT 
ACAAACATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCCACCATGACAAAGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTTCTTGGTGGGAGACAACCCACCGTGGTATAATCGTTCCTTTTCA
TT- 
>AdH1168-CPY2-C20TF/27-595 
CACCATCCAATACAACATTCAAGTGGGTAAAATTCCTATCCTTAACCCTTACTTTCCTACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTCGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGTATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTCA
ATTGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTGTGAGAATTCAGATTGCTTGCCACCCGGTGGGAACAA
TGGGG 
ATCCACAAGAAGACGAGTGTAAAAGCAAGGTTTGGGACCCTGGAATTCATTCCCACAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTCAACTTGATCGAAGGCGTTATGCGCCTAGTTTGGAATCCCGGTGGCCATTG
GAATT 
ACAAAAATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCGACCATGACAAGGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGGAGACAACCATGGTATGATCGTTCTTTTTCATT----- 
>AdH1004-CPY2-J24TF/24-584 
CACCATCCAATACAACATTCAAGTGGGTAAAATTCCTATCCTTAACCTTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACAGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGATGAAGATGGTTAGTG
GCAAGA 
GTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTGAAGTGCAAGGATTGGTGTAGAGCTC
AATTGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTGTGAGAATTCAGATTGCTTGCCACCCGGTGGGAACAA
TGGTG 
ATCCATAATAAGACGGGTGTAAAAGCAAGGTTTGAGACCCTGGAATTCATTCCCACAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTCAACTTGCTCGAAGGCGTTATGCACCTAGTTTGGAATCCCGGTGGCCATTG
GAATT 
ACAAACATTGGTGGAGATTCCTGGATCAGTACAAGCACAAACTACCATGACAAGGAGCTTACCATA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTTGGTGGGAGACAACCCACCATGGTATGATCG------------- 
>AdH1172-CPY2-G10TF/40-612 
TACCATCCAATACAACATTCAAGTGGGTAAAATTCCTATCCTTATCCTTTACTTTCCTACTTGAATAT
GGGC 
TACTGGAGATGAATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGAAAGATGGTTAGTG
GTAAGA 
GTTGTCCTGCAAGGTTCAATATGGTTGCATGCTCCAAGTTGAAGTGCAAGGATTAGTGTAGAGCTCA



ATCGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTATGAGAATTCAAATCGCGAGCCACCCAGTTGGAACA
ATGGTA 
ATCAACACAAAGATGGGTGCAAAAGCAAGATTTGGGACCCCGGAATTCAGTCTAACAATCAATACT
CTTAGG 
GCATTGTCACTTGCTTTAACTTTTTTGAAGGCTTTCTGCGCCTAGCTTTAGATCCCGGAGGCTATTGG
AAGT 
ACAAACATTGGTGGAGATTCCTGGACGAGTTCAAGCACAAGCCACCATAACAAGGAGCTCACAAAA
TGTCCA 
ACTTAAAGACTTTAACTAAAAGTGCTATGTGGGAGACAACCCACCATGGTATGATCATTCTTTTCTC
TC- 
>AdH1170-CPY2-B6TR/4-569 
TACCGTCCAACACAACATTCAAGTGGATAAAACTCCTATCCTTATCCTTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACGAATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGAAAGATGGTTAGTG
GTAAGA 
GTTGTCCTGCAAAGTTCAATATGGTTGCATGCTCCAAGTTAAAGTGCAAGGATTGGTGTAGAGCTCA
ATCGA 
ATGGGTCTAGAAGGTTGTTTGGATGTCTCTGTGAGAATTCAAATTGTGAGCCACCCGGTTGGAACAA
TGGTG 
ATCAACACGAGGATGGGTGCAAAAGCAAGATTTGGGACCCCGAAATTCATTCCAACAATCATCACT
CTTGGG 
GCCTTGTCACTTGCTTCCACTTGCTTGAAGGTTTTCTGTGCCTAGTTTGGGATCTCGGAGGCTATTGA
AAGT 
ACAAACATTGGTGGGGATTCCTAGATCAGTTCAAGCACAAGCCACCATGACAAAGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATAATCGTTCC--------- 
>AdH1176-CPY2-D13TR/295-865 
TACCATCCAATACAACATTCAAGTGGGTAAAATTCTTATCCTTAACCTTTACTTTCCCACTTGAATAT
GATT 
TACTTAAGACGGATGATCAACTTAGAGCTCTTTGTGGCTTTAAGAGTAAGAGGGAGATAGTTAGTG
GTAGGA 
GTTGTCATGCAAGGTTCAATATAGTTGCATGCTCAAAATTGAAGTGCAAGGATTGGTGTAGAGCTCA
ATTGA 
ATGGGTCTAGGAAGCTATTTGGATGCCTTAGTGGGAATTTGGATTGCTTGCCACCCGGTTGGAACAA
TGATG 
ATCAACAAGAAGACAGGTGTAAAAGCAAGGTTTGGGACCCCAGAATTCATTCCAACAATCGACATT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTGCTTGAAGGCTTTATGCACTTAGTTTGGGATCCCGAAGGATATTGG
AATT 
ACAAACATTGGTAGAGATTCAAGGAAAAGTTCAAGCATAAGCGACCCTGAGATGAGCTCACCGAAT
GTCCAA 
CTTAAAGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCTAACATGGTATGATCTTCCTATTTATA
--- 
>AdH1181-CPY2-D5TF/83-655 
TACCGTCCAATAAAACATTCAAGTGGGTAAAATTCTTATCCTTAACCTTTACTTTCCCACTTGAATAT
GGGC 
TTCTAGAGACGTATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGCAAGAGGAAAATGGTTAGTG
GTTAGA 
GTTGTCAAGCAAGGTTCAACATGGTTATGTGCTCAAAGTTTAAACACAAAGGTTGGTGTAGAGCTTA
ACTGA 
ATGGGTCTAAGATGTTGTTTGGCCGCTTCAGTGAGAATTTAGACTGCTTGCCACCCGGATGGAACAA
TATTG 
CTCAACAAGAAGACGGGTGCAAAAGCAAGATTTGGGACCCCGTAATTTAGTCTAGTAATCAATACT
CTTGGG 
GTCTTATCACTTGCTTTAACTTGCTTGAAGGCTTTCTGCGCCTAGTTTGGGATCCCGGAGGCTACTGG
AATT 
TCAAACATTGGTAGAGATTTTTGGATGAATTCAAGCACAAGCTATCATAACAGGGAGCTCACCAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGGTTATTCCTTTTTC
AA- 
>AdH1167-CPY2-B19TR/1-417 
CGTCCAATACAACATTCAAGTGGGTAAAATTCTTATCCTTAACCTTTAATTTCCCACTTGAATATGG



GCTTC 
TAGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGCAAGAGGAAAATGGTTAGTGGTT
GGAGTT 
GTCAAGCAACGTTCAACATGGTTGTATGCTCCAAGTTGAAATGCAAGGGTTGGTGTAAAGGTCAAT
TGAATG 
GGTCTATGAAGCTGTTTGGATGCCTTAGTGAGAATTTCAATTGCATGCCACCCGGATGGAATCATGA
TGATC 
TACACAAAAACGGGTGCAAAAGCAAGGTTTGGGACCCCGAAATTCATTCCAACAATCAACACTCTT
GGGGCC 
TTGTCACTTGCTTTAACTTGCTTGAAGGCTTTCTGCGCCTAGTTTGGGATCCCGGAG--------------- 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1181-CPY2-P4TF/88-570 
TACCGTCCAACACAACGTTCAAGTGGGTAAAATTCCTATCCTTATCCTTTACTTTCCCACTTGAATAT
GGGC 
TACTAGAGACGGATGGTCAGCTGAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG
GTAAGA 
ATTTTCCTGCACAGTTCATTATGATTGGAAGCTTTAAGTTTAAACGCAAGGGTTGGTATAGAGCTCA
ATTGA 
ATGGGTCTACAATATTGTTTGGCCGCTTCAGTGAGAATTCAGACTGCTTGCCACCCGGATGGAATCA
TGATG 
ATCAACAAGACGGGTGCACAAGTAAAGTTTGGGATCCCGAAGGATATTAGACGTACAAACATTGGT
GGGGAC 
TCCTGGATCAGTACAAGCATAAGCCACCATAACAGGGAGCTCATCAAATGTCCAACTTAAGGACTT
TAACTA 
AAAGTGCTAAGTGGGAGACAACCCACCATGGTATGATCGTTCCCTTTTCAG--------------------- 
---------------------------------------------------------------------- 
>AdH1004-CPY2-C20TR/1-401 
AAGCTTTAAGTTTAAACGCAAAGGTTGGTGTAAAGCTCAACTGAATGGGTCTAGGAAGCTGTTTGG
TCGCTG 
CAGTGAGAATTCATATCACCTTTCACCCGGCTGGAAAAATGCAAATCTAGACAAAGACGGGTGTAG
AAGAAA 
AGTTTGGGATCCTGGAGTCTATTCTGACATTCAATACTCCGGGAGCCTACAAGCCTGTTTGAACTCA
CACAA 
GGGCTTTACGTACCTTGTTTGGGACCCCAGATGATGCTGGCATTCCAAATACTGGTGGAGATTTCTG
GATGA 
ATTCAAACATAAGTCACCATAGCAGGAAGCTCATCCAATGTCCAACTTAAGGACTTTAACTAAAAG
TGCTAG 
GTGGGAGACAACCCACCATGGTATGATCGTCCCTTTTTCAG------------------------------- 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1010-CPY2-H20TR/56-625 
CATCATCCTTCACAAAATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACAGATGGTCAGCTTAGAGCTCTTTGTGGCTATAAGAGTAAGAGGAAAATGGATCGTG
CTCAAA 
GCTGGTATGCAAGATTCAATAAGATTCCACGCTTCAATTTGAAGTGCAAGGATTGGTGTCAAGCTCA
ATTGA 
ATGGGTCTCGGAAGCTGTTTGGTCGCTGCAGTGAGAATTCAGAGTACTTACCACCCGGCTGTAAAA
ATGCAG 
ATCAAGACAAAGACGGGTGTAAAAGCAAAGTTTGGGATCCTGGAATCTATTCTGACATTCAACACC
CCAGAA 
GCCTGAGAACCTGCTTGAAACTACTCAAGGGCTTTACATGCCTTGTTTAGGACCTTGGAGGCTGTTG
GCATT 
CCAAACATTGGTGGAGATTTTTGGATGAATACAAGCATAAGCCACCATAACAGGAAGCTCATCAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTCCCTTTTT--
-- 
>AdH1163-CPY2-K23TF/1-349 
TCTAGGAAGCTGTTCGGTCGCTACAATGAGAATTCAGATCACCTTTCACCCGGCTGGAAAAATGCA
GATCAA 
GACAAAAACGGGTGTAAAGGTAAGGTTTGGGATCCTGGAATCTGTTCTGACATTTGTCACCCCGGG
AGCCTA 



AGAATCTGTTTGAAGCTTCGTAAGGGCTTTACGTGTTTAGTCTGGGACCCCGAAGGTTACTGAAGAT
ACAAA 
CATTGGTGGGGATTCCTGGATCAGTATAAGCATAAGCCACCATGACAGGAAGCTCATCAAATGTCC
AACTTA 
AGGACTTTAACTAATAGTGTTAGGTGGTAGACAACTCACCATGGTATGATCATTCCTTTTT----------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1190-CPY2-M11TR/1-306 
TTGCTACCCGGATGGAATCATGATAATCAACACGAAGACGGGTGTAAAAGCAAGAGTGGGGATCCT
GGAATC 
TGTTCTGACATCCAACACCCCGGGAGCCTAAGAATCTTTTTAAAGCTGCTCAAGGGTTTTACATGCC
TAGTT 
TGGGACCCCGAAGGTTACTGGAATCACAAACATTGTGGGGATTCCTAGATCAGTACAAGCATAAAC
CACCAT 
AACAGAAAGCTCATCAAATGTCCAACTTAAGGACTATAACTAAAAGTGCTAGGTGGGAGACAACCC
ACCATG 
GTATGATCGTTCATTTTG------------------------------------------------------ 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1006-CPY2-A12TF/43-612 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCTCATAACTTTCTAATCCCATTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAAAGGAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTAAGCTTAAACGTAAAGGTTGGTATAGAGCTCA
ACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCTACCCAGATGGAATCA
TGATA 
ATCAACACGAAGACGGGTGTAAAAGCAAGATTTGGGATCCTGGAATCTGTTCTGACATCCAACACC
CCGGGA 
GCCTAAGAATCTTTTTAAAGCTGCTCAAGGGTTTCACATGCCTAGTTTGGGACCCCGGAGGTTACTG
GAATC 
ACAAACACTGGTGGAGGTTCCTGGATGAGTTCAAGCATAAGCCACCATAACAGGAAGCTCATCAAA
TGTCCA 
ACTTAAGGACATTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATAGTATGATCGTCCTTTTTC--
-- 
>AdH1008-CPY2-B18TF/1-350 
AAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCTACCCGGATGGAATCATGATAAT
CAACA 
CGAAGACGGGTGTAAAAGCAAGATTTAGGATCCTGGAATCTGTTCTGACATCCAACACCCCGGGAG
CCAAAG 
AATCTTTTTAAAGCTGCTCAAGGGTTTTACATGCTTAGTTTGGGACCCCGGAGGTTACTGGAATCAC
AAACA 
CTGGTGGAGATTCCTGGATGAGTTCAAGCATAAGCCACCATAACAGGAAGCTCATCAAATGTCCAA
CTTAAG 
GACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTCCTTTTTTATT---------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1180-CPY2-H14TR/7-580 
CATCATCCTTCACAACATTCAAGTGGATAAAATTCATATCGCATAGCTTTCTAATCCCACTTGAATA
TGGGC 
TACTGGAGCCGGATGGTCAACTTATAGCTCTTTGTGGCATTAAGAGTAAAAGGAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTAAGCTTAAACGTAAAGGTTGGTATAGAGCTCA
ACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCTACCCGGATGGAATCA
TGATA 
ATCAACACGAAGATGGGTGTAAAAGCAAGATTTGGGATCCTGGAATCTGTTCTGACATCCAACACC
CCGGGA 
CCCTAAGAATCTTTTTAAAGCTGCTCAAGGGTTTTTTCATGCCTAGTTTAGGACCCCGGAGGTTACT



GGAAT 
CACAAACACTGGTGGAGATTCCTGGATGAGTTCAAGCATAAGCCACCATAACAGGAAGCTCATCAA
ATGTCC 
AACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTCCTTTTTC
ATT 
>AdH1011-CPY2-A11TR/1-574 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATAGTCAACTTAGAGCTCTTTGTAACATTAAGAGTAAAAGGAAGATGGCCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTGTAAAGCTCA
ACTGA 
ATGGGTCCAAGAAGTTGTTTGGTAGTTGCAGTGAGAATTCAAATTACTTATCACCTAGTTGGAAAAA
TACAG 
ATCCCGACAAAGATGGGTGTAAAAGTAAGATTTGGCATCCTGGAATCTGCTCTGACACTTGTTACCC
ACGGG 
AGCCTAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCTTAGTTTGGGACCCCGGAGGTTACT
GGAGA 
TACAAACATTGGTGGAGATTCCTGGATGAGTTCAAACACAAGCCATCATAACAGGGAGCTCACTAA
ATGTCC 
AACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACGACCCACCATGGTATGATCGTTCTTTTCT
TTA 
>AdH1185-CPY2-O22TF/48-616 
CATCATCCATCACAACATTCAAGTGTGTAAAATCCATATCCCTTAGCTCTCTAATTCCACTTGAATAT
GGGC 
TACAGGAGACGGATGGTCAACTTAGAGCTCTTTGTGACATTAAGAGTAAGTGGAAGATGGCCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATTATGGTTGGAAGATTTAAGTTTAAACGCAAAGGTTGGTGTAAAGCTCA
ACTGA 
ATGGGTCTAGGAAGCTATTTGGTCACTGCAGTGATAATTCAGATCACCTTTCACCCGGCTGGAAAAA
TGCAG 
ATCGAGACAAAAACGGGTGTAAAAGTACAGTTTGGGATCTAGGAATCTGTTCTGACATTTGTCACC
CCGGAG 
CCTAAGAATCTGTTTAAAGCTTCTTAAAGGCTTTACATGATTAGTTTGGGACCCCGGCGGCTACTGG
AAGTA 
CAAACATTGGTGGGAATTCCTGGATCAGTACAAGCACAAGCCACCATAGCAGGAAGCTCATCCAAT
GTCCAA 
CTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCTCTTTT----- 
>AdH1152-CPY2-E7TR/1-527 
CTCTCCAATCCCACTTGAATATGGGCTACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATT
AAGAG 
TAAAAGGAAGAAGGTCAGTGGTAAGAATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTAAGTT
TAAACG 
CAAAGGTTGGTATAAAGCTCAACTGAATGGGCCTAGGAAGCTGTTTGGTCGTTGCAGTGAGAATTC
AGATCA 
CCTTTCACCCGGCTGGAAAAGTGCAGATCGAGACAAAAACGGGTGTAAAAGCAAGATTTGGGATTC
TGGAAT 
CTATTCTGACATTTGTCACCCCGGGAGCCTAAGAATCTATTTGAAGCTCCGTAAGGGCTTTACATGC
TTAGT 
CTGGGACCCCGGAGGCTACTGGAAGTACAAACATTGGTGGGGATTCCTGGATCAGTACAAGCATAA
ACCACC 
ATAACAGGAAGCTCACCAATTGTCCAACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAAC
CCACCA 
TGGTATGATCGTTCCTTTTGCAA----------------------------------------------- 
>AdH1185-CPY2-N19TR/1-571 
TCATCCTTCACAACATTCAAGTGGGTAAAATTTATAACCCTTAGCTTTCTAATTCCACTTGAATATGG
GCTA 
CTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGACATTAAGAGTAACAGGAAGATGGCCAGTGGT
AAGAAT 
TGTCCTGCAAGCTTCATCAAGGTTGGAAGCTTCAAGTTCAAACGCAAAGGTTGGTATAAAGCTCAA
CTGAAT 
GGGTCTAGAAAGCTGTTTGGTCGCTGCAGTGTGAATTCAGATCACCTTTCACCCGGCCGAAAAAATG
TAGAT 



CGAAACAAAAACGGGTGTAAAAGTAAAGTTTGGGATCCTGGAATCTGTTCTGGCATTTGTCACCCC
GGGAGC 
CTAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCTTCGTTTGGGACCCCGGAGGCTACTGGA
AATAC 
AAACATTGGTGGGGATTCCTGGATCAGTACAAGCATAAGCCACCATAGCAGGAATCACATAAAATG
TCCAAC 
TTAAGGACTATAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCATTTTTCAA
--- 
>AdH1163-CPY2-A4TR/1-562 
CATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATGGG
CTAC 
TGGAGACGGATGGTTAACTTAGAGCTCTTTATGACATTAAGAGTAAGCAGAAGATGGCCAGTGGTA
AGAATT 
GTCCTGCAAGGTTCATTATCGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTGTAAAGCTCAACT
GAATG 
GGTCTAGGAAGCTGTTTGGTCGCTGCAGTGAGAATTCAGATCACCTTTCACCCGGCTGGAAAAATGC
AGATC 
GAGACAAAAACAGGTGTAAAAGTAAGGTTTGGGATCCTGGAATCTGTTCTGACATTTGTCACCCCG
GGAGCC 
TAAGAATCTGTTTGAAGCTTCTTAAGGGCTCACATGCTTAGTTTGGGACCCCGGAGGCTACTGGAAG
TACAA 
ACATTGGTGGGGATTCCTGGATCAGTACAAGCATAAACCACCATAACAGGGAGCTCACCAAAGGTC
AAACTT 
AAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCATTCC------------- 
>AdH1147-CPY2-O8TF/1-354 
GGTCTAGGAAGCTGTTTGGTCGCTGTAATGAGAATTCAGATCACCTTTCACCCGGCTGGAAAAATGC
AGATC 
GAGACAAAAACGGGTGTAAAAGTAAGGTTTGGGATCCTGGAATCTGTTCTGACATTTGTCACCCCG
GGAGCC 
TAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGTTTAGTATGGGACCCCGGAGGCTACTGGAA
GTACA 
AACATTAGTGAGGATTCCTGGATCAATACAAGCATAAACCACCATAACAGGGAGCTCACCAAAGGT
CCAACT 
TAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACTATGGTATGATTGTTCTTTTTCAAT---
--- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1177-CPY2-N9TR/1-313 
CACCTTTCACCCGGTTGGAAAAATGCAGATCGAGACAAAAACGGGTGTAAAAGTAAGGTTTGGGAT
CCTAGA 
ATCTGTTCAGACATTTGTCACCCCGGGAGCCTAAGAATCTGTTTGAAGCTCCTTAAGGGCTTTACAT
GCTTA 
GTTTGGGACCCCGGAGGCTACTGGAAGTACAAACATTGGTGGAGATTTCTAGATCAGTACAAGCAT
AAACCA 
CCATAACAGGGAGCTCACCAAAGGTCCAGCTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACA
ACCCAC 
CATGGTATTATCGTTCTTTTTCAAT----------------------------------------------- 
------------------------------------------------------------------------ 
------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1177-CPY2-N9TF_rc/1-394 
AAGCTTTAAGTTTAAACGCAAAGGTTGGTGTAAAGCTCAACTGAATGGGTCTAGGAAGTTGTTTGGT
CGCTG 
CAGTGAGAATTTAGATCACCTTTCACCCGGTTGGAAAAATGCAGATCGAGACAAAAACGGGTGTAA
AAGTAA 
GGTTTGGGATCCTAGAATCTGTTCAGACATTTGTCACCCCGGGAGCCTAAGAATCTGTTTGAAGCTC
CTTAA 
GGGCTTTACATGCTTAGTTTGGGACCCCGGAGGCTACTGGAAGTACAAACATTGGTGGAGATTTCTA
GATCA 
GTACAAGCATAAACCACCATAACAGGGAGCTCACCAAAGGTCCAGCTTAAGGACTTTAACTAAAAG
TGCTAG 
GTGGGAGACAACCCACCATGGTATTATCGTTCT--------------------------------------- 



------------------------------------------------------------------------ 
---------------------------------------------------------------------- 
>AdH1004-CPY2-L18TR/1-572 
CATCATCCTTCACAACATTCAAATGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGAC 
TACTGGAGACGGATGGTCAACATAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGATCAGTG
GTAAGA 
ATTGTCCTGCCAGGTTCATTATGGTTGGAAGCTCAATGTTTAAACGCAAAGGTTGGTATAGAGCTCA
ACTGA 
ATGGGTCTAGGAAGCTGTTTGGTCGCTGCAGTGAGAATTCAGATCACCTTTCACCCGGCTGGAAAA
ATGCAG 
ATCGAGACAAAAACGGGTGTAAAAGTAAGGTTTGGGTTCCTGGAATCTGTTCTGATATTTGTCACCC
CGGGA 
GCCTAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCCTAGTTTGGGACCCCGAGATTACTGG
AAGTA 
CAAACACTGGTGGGGATTCCTGGATGAATACAAGCATAAGCCACCATAACAGGGAGCTCACCAAAT
GTCCAA 
CTTAAGGACTCTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCATTTTGCA
A-- 
>AdH1155-CPY2-B12TF/41-612 
CATCATCCTTCACAACATTCAAATGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGAC 
TACTGGAGACGGATGGTCAACATAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGATCAGTG
GTAAGA 
ATTGTCCTGCCAGGTTCATTATGGTTGGAAGCTCAATGTTTAAACGCAAAGGTTGGTATAGAGCTCA
ACTGA 
ATGGGTCTAGGAAGCTGTTTGGTCGCTGCAGTGAGAATTCAGATCACCTTTCACCCGGCTGGAAAA
ATGCAG 
ATCGAGACAAAAACGGGTGTAAAAGTAAGGTTTGGGATCCTGGAATCTGTTCTGATATTTGTCACCC
CGGGA 
GCCTAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCCTAGTTTGGGACCCCGAGATTACTGG
AAGTA 
CAAACACTGGTGGGGATTCCTGGATGAATACAAGCATAAGCCACCATAACAGGGAGCTCACCAAAT
GTCCAA 
CTTAAGGACTCTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCATTTTGCA
A-- 
>AdH1155-CPY2-B2TF/41-612 
CATCATCCTTCACAACATTCAAATGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGAC 
TACTGGAGACGGATGGTCAACATAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGATCAGTG
GTAAGA 
ATTGTCCTGCCAGGTTCATTATGGTTGGAAGCTCAATGTTTAAACGCAAAGGTTGGTATAGAGCTCA
ACTGA 
ATGGGTCTAGGAAGCTGTTTGGTCGCTGCAGTGAGAATTCAGATCACCTTTCACCCGGCTGGAAAA
ATGCAG 
ATCGAGACAAAAACGGGTGTAAAAGTAAGGTTTGGGATCCTGGAATCTGTTCTGATATTTGTCACCC
CGGGA 
GCCTAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCCTAGTTTGGGACCCCGAGATTACTGG
AAGTA 
CAAACACTGGTGGGGATTCCTGGATGAATACAAGCATAAGCCACCATAACAGGGAGCTCACCAAAT
GTCCAA 
CTTAAGGACTCTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCATTTTGCA
A-- 
>AdH1005-CPY2-C20TF/38-565 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATCAAGAGTAAGAGGAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATTATGGTTGGAAGCTCAAGGTTTAAACGCAAAGGTTGGTGCAAAGCTCA
ACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCACTTTAGTGAGAATTCAGATTGCCTGCCACTCGGTTGGAACAC
TAATG 
ATCAACAAGAAGATGGGTGTAAAGGCATGATTTGGGATCTTGGAATCTGCTCTGACATTTGTCACCC



CGGGA 
GCCTAAAAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCTTAGTTTGGGATCCCGGAGGACACTG
GAATC 
ATAAACATTGGTGGAGATTCCTGGATGAGTTCAAGCACAAGCCACCATAACAGGAAGCTCACCAAA
TGTCCA 
ACTTAAGGACTATAACTAAAAGAG---------------------------------------------- 
>AdH1179-CPY2-D15TF/81-653 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATCAAGAGTAAGAGGAAGATAGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTATAAAGCTCA
ACTGA 
ATGGGTCTAGAAAGCTGTTTGGTCGCTGCAGTGAGAATTCATATCACCTTTCACCTGGCTGGAAAAA
TGCAG 
ATCGAGACAAAAACGGGTGTAAAAGTAAAGTTTGGGATCCTGGAATCTGTTCTGGCATTTATCACC
CCGGGA 
GCCTAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCTTAGTTTGGGATCTCGGAGGACACTG
GAATC 
ACAAACATTGGTGGAGATTCCTGGATGAGTTCAAGCACAAGCCACCATAACAGGAAGCTCACCAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCCAGGTGGGAGACAACTCACCATGGTACGATCGTTCATTTTTT
AT- 
>AdH1029-CPY2-M19TR/1-570 
CTTTCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATCCCACTTGAATATGGG
CTAC 
TGGAGATGGATGGTCAACTTAGAGCTCTTTGTGGCATCAAGAGTAAGAGGAAGATGGTCAGTGGTA
AGAATT 
GTCCTGCAAGATTCATCATGGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTATAAAGCTCAACG
GAATG 
GGTCTAGGAAGCTGTTTGGTCGCTGCAGTGAGAATTCAGATCACCGTTCACCCGGCTGGAAAAATG
CAGATC 
GAGACAAAAACGGGTGTAAAAGTAAAGTTTGGGATCCTGGAATCTGTTCTGGCATTTGTCACCCCG
GGAGCC 
TAAGAATCTGTTTGAAGCTTCTTAAGGGCTTTACATGCTTAGTTTGGGATCCCGGAGGACACTGGAA
TCACA 
AACATTGGTGGAGATTCCTGGATGAGTTCAAGTACAAGCCACCATAACAGGAAGCTCACCAAATGT
CCAACT 
TAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTACGATCGTTCATTTTTCAT--
-- 
>AdH1011-CPY2-O21TR/1-554 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCGTTAGCTTTCTAATCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATCAAGAGTAAGAGGACGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTATAAAGCTCA
ACTGA 
ATGGGTCTTGGAAGCTGTTTGGTCGCTGCAGTGAGGATTCAGATCACCTTTCACCCGGCTGGAAAAA
TGCAG 
ATCGAGTAAAGTTTGGGATCTTGGAATCTGTTATGGCATTTGTCACCCCGGGAGCCTAAGAATCTGT
TTGAA 
GCTTCTTAAGGGCTTTACATGCTTAGTTTGGGATCCCGGAGGACACTAGAATCACAAACATTGGTGG
AGATT 
CCTGGATGAGTTCAAGCACAAGCCACCATAACAGGAAGCTCACCAAATGTCCAACTTAAGGACTTT
AACTAA 
AAGTGCTAGGTGGGAGACAACCCACCATGGTACGATCGTTCATTTTTCAT-------------------- 
>AdH1009-CPY2-A20TF/37-603 
TACCGTCCAACACAACATTCAAGTGGGTAAAATTAATATCCTTATCCTTTACTTTCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGGAAGATGGTTAGTGGTGGGC
AACACA 
ATCCTAGGTTCATTATGGTTGAAAGCTCGAAGTTTAAACGCAAATATTGGTGTAGAGTTCAATTGAA
TAGGT 



CTAAGATGTTGTTTGGCCGCTTCAGTGAGAATTCAGACTGCTTGCCACCCGGATGGAACAATATTGC
TCAAC 
AAGAAGACGGGTGCAAAAGCAAGATTTGGGACCCCGGAATTCATTCTGAAAATCAACACTTTTGGG
GCCTTG 
TCACTTGCTTTAACTTGCTTGAAGGCTTTCTGCGCCTACTTTGGGATCCCAGAGGCTACTGGAATTCC
AAAC 
ATTGGTGGAGATTTTTGGATGAGTTCAAGCACAAGCCACCATAACAGGGAGCTCACCAAATGTCCA
ACTTAA 
GGACTTTAACTAAAAGTGCTAGGTGGGAGACAATCCACCATGGTATGATCGTTCCTTTTTCAA------- 
>AdH1002-CPY2-E14TF/36-596 
TACCGTCCAACATAAGGTTCAAGTGGGTAAAATTCTTATTCTTGAATTTTACATTCCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGACATTAAGAGTAAGAGGAAGATGGTTAGTG
GTGGGC 
AACATAATCCTAGGTTCATTATGGCTGAAAGCTCAAAGTTTAAATGCAAGTGTTGGTGTAAAGCTCA
ACTAA 
ATGGGTTTAGGAAGTTGTTTGGCCACTTTGGTGAGAATTCAGATTGCTTGCTACCCGGATGGAATCA
TAATG 
ATCAACAAGAAGACGGGTACAAAAACAATGTTTGGGAACCCGGAATTCATTCTGGCAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTACTTGAAGGCTTTCTGCACCTAGTTTGGGATCTCAGAGGCTACTGG
AATT 
CCAAAAATTGGTGGAGATTTTTGGATGAATTCAAGCACAAGCCACCATAACAGGGAGCTCACCACA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGGTAGGAGACAACCCACCATGGTATGATCG------------- 
>AdH1160-CPY2-P5TR/2-572 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTGAGAGTAAGAGGAAGAAGGCCAGTG
GTAAGA 
ATTGTACTGCAAGGTTCATCATGGTTGGTAGCTTTAAGTTTAAGAGTAAAGGTTGGTATAGGGCTCA
ACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTACGTGAGAATTCAAACTGCTTGCCACCCGGAGGGAACA
ATATTG 
CTCAACCAAAAGACGGGTGCAAAAGCAAGATCTGGGACCCCGGAATCCATTCTATCATTCACCACT
CTTGGG 
GCCTAGTCACTTGCTTTAACTTACTTGAAGGCTTTCTGCGCCTAGTTTAGGACCCCGGAGGTTACTG
GAGAC 
ACAAACATTGGCGTAGATTCCTGGATGAGTTCAAGCACAAGCCACCATAACAGGAAGCTCACCAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATTGTTCCTTTTTC-
-- 
>AdH1155-CPY2-K9TR/1-573 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACGTGAATAT
GGGC 
TACTTGAGACGGATGGCCAACTTAGAGCTCTTTGTGACATTAAGAGTAAAAGGAAGATGGCCAGCG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTCAAAGTCTAAACGCAGAGGTTGGTGTAAACCTCA
ACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTACGTGAGAATTCAAACTGCTTGCCACCCAGACGGAACA
ATATTG 
CTCAACCAAAAGACGGGTGCAAAGGCAAGATCTGGGACCCCGGAATCCATTCTACCAATCACCACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTGCTTGAAGGCTTTCTGCGCCTAGTTTGGGAACCCGGAGGCTATTGG
AAGT 
ACAAACATTGGTGGGGATTCCCGGATCAATACAAGCACAAGCCACCCTAGCAGGAAGCTCATCAAA
TGTCCA 
ACTTAAGGACTATAACTAAAAGTGCTAGGTGGGAGACAACCCACCATAGTATGATCGTTCATTTTAC
AA- 
>AdH1177-CPY2-P19TF/39-610 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTGGCTTTCCAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGACACTAAGAGTAAGCGGAAGATGGTCAGTG



GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGAAAGCTCAAAGTTTAAATGCAAAGGTTGGTGTAAAGCTCA
ACTGA 
ATGGGTCTAGAAAGTTGTTTGGCCGCTTACGTGAGAATTCAGACTGCTTGCCACCCGGATGGAAAAT
ATTGC 
TCAACCAAAAGACGGGTGCAAAGGCAAGGTCTGGGACTCCGGAATCCATTCTATCAATCACCACTC
TTGGGG 
CCTTGTCACTTGCTTTAACTTAATTGAAGGCTTTCTGCGCCTAGTTTGGGATCCCGGAAGCTGTGGG
AATTC 
CAAACATTGGTGGAGATTTTTGGATTAGTACAAGCATAAGCCACCATGACAGGAAGCTCATCAATT
GTCCAA 
CTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCTCTTTTTA
G-- 
>AdH1005-CPY2-C16TF/80-574 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTGGCTTTTCAATTCCACTTGAATAT
GGGC 
TACCGGAGATGGATGGTCAACTTAGAGCTCTTTGTGACACTAAGAGTAAGCGGAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTCAAAGTTTAAATGCAAAGGTTGGTGTAAAGCTCA
ACCGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTACATGAGAATTCAGACTGCTTGCCACCTGGATGGAACAA
TATTG 
CCCAACCAAAAGATGGGTGCAAAGGCAAGGTCTGGGACCCCGGAATCCATTCTATCAATCACCACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTACTTGAAAGCTTTCTGCGCCTAGTTTGGGATCCCGGAGGCTGTGGG
AATT 
CCAAACATTGGTGGAGATTTTTGGATGAGTACAAGCATAAGCCACCATAACAGGAAACTCATC-------
-- 
---------------------------------------------------------------------- 
>AdH1165-CPY2-J1TF/99-621 
CATCATCCTTTACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GTTGGA 
GTTGTCAAGCAAGGTTCAGCATGGTTGTATGCTCAAAGTTTAAATGCAAAGGTAGGTGTAAAGCTC
AACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCTACCTGGATGGAACAT
TATTG 
CTCAACAAGAGGACGGGTGCAAAAGCAAGGTTTGGGACCCCGGAATTTATTCTGGCAATCAACACT
CTTGGG 
GCCTTCTCACTTGCTTTAACTTTCTTGAAGGCTTTCTGCACCTAGTTTGGGATCCCAGAGGCTACTGG
AATA 
TCAAACATTGGTGGATATTTTTGGATGAGTTCAAGCATAAGCCACCATGACAGGGAGCTCACCAAA
TGTCCA 
ACTTAAGGACTTTTTCAA---------------------------------------------------- 
>AdH1146-CPY2-H14TF/52-574 
CATCATCCTTTACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTG
GTTGGA 
GTTGTCAAGCAAGGTTCAGCATGGTTGTATGCTCAAAGTTTAAATGCAAAGGTAGGTGTAAAGCTC
AACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCTACCTGGATGGAACAT
TATTG 
CTCAACAAGAGGACGGGTGCAAAAGCAAGGTTTGGGACCCCGGAATTTATTCTGGCAATCAACACT
CTTGGG 
GCCTTCTCACTTGCTTTAACTTTCTTGAAGGCTTTCTGCACCTAGTTTGGGATCCCAGAGGCTACTGG
AATA 
TCAAACATTGGTGGATATTTTTGGATGAGTTCAAGCATAAGCCACCATGACAGGGAGCTCACCAAA
TGTCCA 
ACTTAAGGACTTTTTCAA---------------------------------------------------- 
>AdH1192-CPY2-H1TR/17-546 
CATCATCCTTCACAACATTCATGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT



GGGC 
TATTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGCCAGTG
GTAAGA 
ATTGTCCTGCAAGGGGTATAAAGCTCAACTGAATGGGTCTAGGAAGTTATTTGGCCGCTTTAGTGAG
AATTC 
AAATTGCTTGCCACCCGGTTGGAACAATAATGGTCAACAAGAAGACGGGTGCAAAAGCAAGGTCTG
GGACCC 
CGGAATTCAATCTAGAAATCAATATTTCTGGGGCCTTATCACTTGTTTTAACTCACTTGAAGGCATTC
TGCG 
CCTAGTTTGGGACCCCGGAGGTTACTGGAATTACAAACATTGGTGGAGATTCCTGGATAAGTTCAA
GCACAA 
GCCGCCATGACAAGGAGCTCACCAAGTGTCCAACTTAAGGACCTTAACTAAAAGTGCTAGGTGGGA
GACAAC 
CCACCATGGTATGATCGTTCCTTTTC-------------------------------------------- 
>AdH1003-CPY2-F12TF/37-607 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCATTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTGGAGACGGATGGTCAACTTAGAGATCTTTTTGGCATTAAGAGTAAGAGAAAGATGGTCAGTG
GTAGAA 
GTTGTCAAGCAAGGTTCAACATGGTTGTGTGCTCAAAGTTTAAACGCAAAGGTTGGTATAAAGCTC
AACTGA 
ATGGGTCTAGGAAGTTGTTTGGCCACTTTAGTGAGAATTCAGATTGCTTACCACCCGGATGGAACAA
TATTG 
CTCAACAAGAAGACGGGTGTAAAAGCAAAGTTTGGGACCCCGAAATTCATTCTGGCAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTACTTGAAGGCTTTCTGCACCTGGTTTGGGATCTCGGAGGCTACTAG
AATT 
CCAAATTGGTGGAGATTTTTGGATGAATACAAGCACAAGCCACCATAACAGGAAGCTCCTCAAATG
TCCAAC 
TTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCTTTTTTAAT-
-- 
>AdH1148-CPY2-J4TR/4-571 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCTACTTGAATAT
GGGC 
TACTGGAGACAGATGGTCAACTTAGAGATCTTTTTGGCATTAAGAGTAAGAGAAAGATGGTCAGTG
GTAGAA 
GTTGTCAAGCAAGGTTCAACACGGTTGTGTGCTCAAAGTTTAAACGCAAAGGTTAGTATAAAGCTC
AACTGA 
ATTGGTCTGGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCCACCCGGATGGAACAA
TATTG 
CTCAACAAGAAGACGGGTGTAAAAGTAAGGTTTGGGACCCCGGAATTCATTCTGGCAATCAACACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTGAAGGCTTTCTGCGCCTAGTTTGGGATCCTGGAGGCTACTGGAATTC
CAAA 
CATTGGTGGAGATTTTTGGATGAATACAAGCACAAGCCACCATAACAGGAAGCTCCTCAAATGTAC
AACTTA 
AGGACGTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCCTTTTCCAC------ 
>AdH1163-CPY2-A13TF/39-611 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATTCCGTAGCTTTCTAATTCCACTTGAATAT
GGGC 
TACTAGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTATGAGTAAGAGAAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGATTCATTATGGTTGGAAGATTTAAGTTTAAACGCAAAGGTTGGTGTAGAGCTCA
ATTGA 
ATGGGTCTTGGAAGTTGTTTGGAAGCTGTAGTGAGAATTTCAATCGCGTGCCACCCGGATGGAATCA
TGATG 
ACCTACACAAAAACGGGTGCAAAAACAAAGTTTGGGACCCCGGCATTCAGTTTAGCAATCTATACT
TTTGGG 
GCCTTGTCACTTGCTTCCATTTGCTTGAAGGCGTTATGCGCCTAATCTGGGACCCCGGAGGTTACTG
GAAGT 
ACAAACATTGGTGGAGATTCCTGGATGAGTTCAAGCACAAGCCGCCATGACAAGGAGCTCACCAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGATGGGAGACAACCCACCATGGTATGATCGTCCCTTTTTT



AG- 
>AdH1009-CPY2-E2TF/1-535 
CACCCCTTAGCTTTCTAATTCCACTTGAATATGGGCTACGGGAGACGGATGATCAACTTAGAGCTCT
TTGTG 
GCATTAAGAGTAAGAGGAAGATGGTCAGGGTAAGAATTGTCCTGCAAGGTTCATTATGGTTGGAAG
CTTTAA 
GTTTAAACGCAAAGGTTGGTGTAGAGCTCAACTGAATGGATCTAGGAAGTTGTTTGGCCGCTTTAGT
GAGAA 
TTCAGATTGCTTGCTACCCGGATGGAACAATATTGCTCAAAAGAAGACGGGTGCAAAAGCAAGGTT
TGGGAT 
CCTGGAATCCGCTCTGACATTCAACATCCCGAAAGCCTGAGAACCTGTTTGCAACTGCTCAAGGGCT
TTACA 
TGCCTTGTTTGGGACCCCGGAGGCTGTTGGAATTCCAAACACTGCTGGAGGTTTTTGGATGAATACA
AGCAC 
AAGCCACCATAATAGGAAGCTCACCAAATGTCCAACTTAAGGACTTTAACTAAAAGTGCTAGGTGG
GAGACA 
ACCCACCATGGTATGATCGTTCCTTTTTTTT--------------------------------------- 
>AdH1009-CPY2-C21TR/1-570 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
GTTC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG
ATAAGA 
ATTGTCCTGCAAGGTTCATTATGGTTGGAAGCTTTAAGTTTATACATAAAGGTTGGTGTAGAGCTCA
ATTGA 
ATGGATCTAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCTTGCTACCCGGATGGAATCA
TGATG 
ATCAACAAGAAGATGGGTACAAAAGCAAGGTTTGGGACCTCAGAATTCATTCCAACAGTCATCACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTGCTTGAAGGCTTTCTGCGCCTAGTTTGGGATCCCGAAGGCTACTGG
AATT 
TCAAACATTGGTGGAGATTTTTGGATGAGTTTAAGCACAAGCCACCATAACAAAGGACTCACCAAA
TGTCCA 
ACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACTATGGTATGATCGTTCCTTTTT---
- 
>AdH1185-CPY2-E8TF/40-613 
CATCATCCTTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAACTTTCTAATTCCACTTGAATAT
GAGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATCATGGTTGGAAGCTTTGAGTTTAAATGCAAAGGTTGGTGTAGAGCTCA
ACTGA 
ATGGGTCTAGGAAGTTGTTTGGAAGCTTCAGTGAGAATTCAAATTGCTTGCCACCCGGATGGAACA
ATATTG 
CTCAACAAGAACACGGGTGCAAAAGCAAGGTTTGGGACCCCGGCATTCAGTTTCGCAATCTATACT
TTTGGG 
GCCTTGTCACTTGCTTCCACTTGTTTGAAGGCATTATGCGCCTAATCTGGGACCCCGGAGGTTACTG
GAAGT 
ACAAACATTGGTGGAGATTTTTGGATGAATACAAACACAAGCCACCATAACAAGGAGCTCACCAGA
ATGTCG 
AACTTAAGGACTTTAACTAAAAGTGCTAGGTGGGAGACAACCCACCATGGTATGATCGTTCCTTTTT
CAG 
>AdH1007-CPY2-J2TR/1-500 
CCGGAGACGGATGGTCAACTTAGAAATCTTTGTGGCATTAAGAGTAAGAGGAAGATGGTTAGTGGT
AAGAAT 
TATCCTGCAAGGTTCATTATGGTTGGAAGCTTTGAGTTTAAACACAAAGGTTGGTGTAGAGCTCAAC
TGAAT 
GGGTCTAGGAAGTTGTTTGGCCGCTTTAGTGAGAATTCAGATTGCCTGCCACCCAGTTGGAACACTA
ATGAT 
CAACAAGAAGACGGGTGCAAAAGCAAGGTTTTGGACCCCGGAATTCAATCTAGAAATCAATACTCT
TGGGGA 
CTTGTCACTTGCTTTAGCTTGCTTGAAGGCTTTCTGCACCTAGTTTGGGATCCCGGAGGCTGTGGGA
ATTCC 
AAACACTGGTGGAGATTCTTGGATGAATACAAGCACAAGCCACCATAACAAGGAGCTCACCAAAAT



GTCCAA 
CTTAAGGACTTCAACTAAAAGTGCTAGGTGGGAGATAACCCACCATGGTATGATTATTCTTTTTTCA
G---- 
---------------------------------------------------------------------- 
>AdH1002-CPY2-G23TF/88-660 
CATCATCCCTCACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATAT
AGGC 
TACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGAAAGATGGTCAGTG
GTAAGA 
ATTGTCCTGCAAGGTTCATTATGGTTGGAAGCTTTAAGTTTAAACGCAAAGGTTGGTGTAGAGCTCA
ATTGA 
ATGGGTCTAGGATGTTGTTTGGCTATTTTAGTGAGAATTCAGATTGCCTGCCACCCAGTTGGAACAC
TAATG 
ATCAACAAGAAGACGGGTGCAAAAGCAAGGTTTGGGACCCCGGAATTCAATCTAGAAATCAATACT
CTTGGG 
GCCTTGTCACTTGCTTTAACTTACTTGAAGGCTTTACATGCCTTGTTTGGGACCCCGGAGGCTGTTGG
AAAT 
CCAAACGTTGGTGGATATTTTTGGATGAATTCAAGCACAAGCCACCATAACAGGGAGCTCACCAAA
TGTCCA 
ACTTAAGGATTTTAACTAAAAGTGCACGGTGGGAGACAACCCACCATGGTATGATCGTTCCTTTTTC
AG- 
 



SUPPLEMENTARY DATA 
 
File S3. Alignment of Pipa ORFs. 
 
 
>AdH1170-CPY2-B10TF/34-599 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CACCATCCAAT 
ACAACATTAAAGTGGGTAAAACTCTTATCCCTAAGCTTTACTTTCTCACTTGAATATGGT 
TTGCTTGAGACAGATGAGCAACTTAGAGCTCTTTGTGGAGTTAAGAGCAAGAGAGAATTG 
GTTAATGGGTAGAAATGCCAATCAAGGTTCCTTATGGTTGGAAACTCAAAGTCTAAGTGC 
AATGGTAAG--TATAGTTCTCAATTGAATGAGTCTAGGAAGATGCTTTGGGGTTTACTTG 
AGAATCCGGATCACTTGTCACCTAAATGG---AATTGTGTTGATCAACTTGAAGAGGGGT 
ATAGAAATAAGATTTGGGATCCGAAAATATGT---GAAGATCAACT----TTGGGAGCCC 
TTAACTTGTGTGGAACTTCATCAAAGCTTGGT-GCCATTGATTTTGAAATTTGGAGCGTA 
CTTGAAATCCAAGTATTGGTGAAAGTTCAAGGATAAATACACACACAAGCCTCCTTGATT 
AA-AGCTTCCCA-ATTGTCTAACTTAAGGATAATAAAT-AAAAGTGCTAGGTGGGAGACA 
CCCCACTATGGTAAACTCTTTCCATTCTCTC- 
>AdH1172-CPY2-H3TF/66-637 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------TCTCATCTAAT 
CTTTCATTTGAGTGGGTAAAACTTATTACTCTTAGCTTTATTATCCCGCTTGAATTTAGT 
TTGCCTGAAACGGATGGCCAACTTAGGGCGTTTTATGGAATGAAGCATAAGAGAATGATG 



TTTAGTGGTTGGCGTTGTAAAACTAGGCTCATTATGGTTGGAAGCACAAAATTGAGGAGC 
AAGAGTTGGACTATAGTGCTCAAATAGATGGGTCTAGGAGGATAGCTTGGTACCTAAATG 
AGAATTCGGCTTGCTTCTCACCCAATTGG---AACTATGATGATCAACTTTAATATGGGT 
GTGAAAACAAGGTTTGGGATCCCGGATCACACAAAGAGAATCAATT----TTGGGAGCTC 
ATGACTTGTGAAGAACTCCATCAAAACTTGAT-GCAATTGACATGGAATGATGGAGCTTA 
TTGGAGATTCAAGCATCGGTGGAAGTTCAAAGATGAATTCAAGCACAAGCCACCTTAATG 
AA-AGCTCTCCG-TAAGTCCAACTTAAGGACAATAAAT-AAAAGTGCTAGGTGGGAGACA 
CCTCACCATGGTAACATCTTTTTTGTTTTTCT 
>AdH1032-CPY2-B13TR/32-602 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------TCTCATCTAAT 
CTTTCATTTGAGTGGGTAAAACTTATTACTCTTAGCTTTATTATCCCGCTTGAATTTAGT 
TTGCCTGAAACGGATGGCCAACTTAGGGCGTTTTATGGAATGAAGCATAAGAGAATGATG 
TTTAGTGGTTGGCGTTGTAAAACTAGGCTCATTATGGTTGGAAGCACAAAATTGAGGAGC 
AAGAGTTGGACTATAGTGCTCAAATAGATGGGTCTAGGAGGATAGCTTGGTACCTAAATG 
AGAATTCGGCTTGCTTCTCACCCAATTGG---AACTATGATGATCAACTTTAATATGGGT 
GTGAAAACAAGGTTTGGGATCCCGGATCACACAAAGAGAATCAATT----TTGGGAGCTC 
ATGACTTGTGAAGAACTCCATCAAAACTTGAT-GCAATTGACATGGAATGATGGAGCTTA 
TTGGAGATTCAAGCATCGGTGGAAGTTCAAAGATGAATTCAAGCACAAGCCACCTTAATG 
AA-AGCTCTCCG-TAAGTCCAACTTAAGGACAATAAAT-AAAAGTGCTAGGTGGGAGACA 
CCTCACCATGGTAACATCTTTTTTGTTTTTC- 
>AdH1155-CPY2-C13TR/250-819 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



-------------------------------------------------CACCATCCAAC 
GCAACATTCAAGTGGGTAAAATTATTATCCCTAAGCTTTACTTTCTCACTTAAATATGGT 
TTGATTGGAAATGATGGACAACTTAGAGCTCTTTGTGGAATTAAGAGTAGGAGATAGTTG 
TGTAGTGGTTGGAAGCTTGATTTTAGGCTCATCAAGGTTGGAGGCTTAAGGTTTAGGAGC 
AATGGTTGG--TGTAGAACCAAATTACATGGGTCTAGGAATTTTTTTGGAAGTTTCATTG 
AGAATTCGGATCGCCTACCACCCAAGTGG---AACCATGATGATCAATTAAAAGATGTCT 
GTGAGAACAAAGTTTGGGATCCTGGATCACACAATGAGGATCAACT----TTGGGAGCTC 
CAAGCTGGTGAAGGACTCCATCAAGGCTTGGT-GCAACTCATTAGAAACCTTAGAGCACA 
TTGGAGAACCAAGCATTGGTGGAAGTTTCAAGAAGAATTCAAGCACAAGCCACCTTGACA 
AGGAGCTTCCCA-AATGTCCAACATAAGGACTTAAACT-AAAAGTGCTCGGTGGGAGACA 
CCCCACCATGGTAAACTCTTTCCATTCTCTT- 
>AdH1158-CPY2-J21TR/1-572 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
--------------------------------------------------TCCTTCCATT 
CAGTCATTCAAGTTGGTAAATTCCTTATACTTTAGCTTTATTATTCCCCTTGAATATGGT 
TTGCTTGAGACGGATGGTCAACTTAGAAAGATTAGTGGCTTTAATAGTAAAAGAGAGATG 
GTTAGTGGTTGGAAGCATCATTCTAGGTTCATTATGGTTGTATGCTCAAAGCTTAATTGC 
AAGGTTTGG--TATAGAGCTAGATTGCTTGGGTCTAGGAGAAAGTTTGGTCGCCTACATG 
AAAATTCTAAGGCCATACCACCCGGATGGACTAACAATGATGATCAACCTCAAGACGGGT 
GTGAAAATAAAGTGTGGAATCCCGGATTACAAGAAGAGGATCAACA----TTGGGAGCCC 
ATGGTTTGTGAAGAACTCCATCAAAGCTTGGA-GATATTGATCTTGAATGATGGAGCTTA 
TTGGAAGTCCAAGCATTGGTGGAAGTTCTAAGATGAGTACAAACACAAGCCACCTTGATG 
AGGAGCTCCCCA-TAAGTCCAACTTAAAGACAATAAAC-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAACTTCTTTTCATTTTCTC- 
>AdH1192-CPY2-D22TR/52-620 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CATCATCCAAT 
ACAACATTCAAGTGGGTAAAATTTCTATCCCTAAGCTTCACTTTCCCACTTGAATATGGT 
TTAATTGAAAATGATGGGCAACTTAGAGCTCTTTGTGGAATTAAGAGTAGGAAAGAATTA 
TGTAGTGGTTGGAAACATCACTCGAAGTTCATGATGGTTGCATGCTCAAAGTTGAATGGC 
AATTGGTGG--TGTAGAACCAAATTGCATGGATCTAGGGGAATGTTTAGAAGCCTAATTG 
AGAATTCACAAGCCTTGCCACCCCATTGA---AATCATGATGATCAATTTGAAGATGGGT 
GTCAAAACAAAGTGTGGGATCCCAGATCGCACACGGAGAATCAAAT----TTGGGAGCCC 
ATGGCTTGTGTGGAAGTCCATCAAGGCTTGGA-GTTATCATCTTTGAAGACTAAAGCTCA 
TTGGAGATTCAAGCATTGGTGGATGTTCAAAGATAGATTCAAACATAAGCCACCTTGA-G 
AGGAGCTCCCCA-TAAGTCCAACTTAAGGACAATAAAC-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAAATTTTTTTCATTTTTCC- 
>AdH1192-CPY2-H14TF/88-625 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
----------------------------------------------------CATCCAAC 
ACAACATTCAAGTGGGTAAAACTCTTATCCCTAAGCCTTACTTTCTCACTTGAATATGGT 
TTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTG 
TGTAGTGGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCCCAAAATTCAAGAGC 
AATGGTTGG--TGTGGAACCAAATTGCATGGGTCTAGGAAGTTGTTTGGAAGTCTCCTTG 
AGAATTCTAAGGCCATGCCACCGAATTGG---AATCATGATGATCAATTTGAAGATGGGG 
GCCAAAACAAAGTGTGGGATCCCGGATCTCACAAAGAGAATCAAAT----TTGGGAGCCC 
ATGGTGTGTGTAGAACTCCATCATAGCTTGGA-GATATTGATTTTGAACAATAGAGCTTA 
TTGGAAGTCCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCCCCTTGA-G 
AGGAGCTCCCCA-TAAGTCCAACTTAAAGACAATAAAC-AAAAGTGCTAGGTGGGAGACA 
CCC----------------------------- 
>AdH1006-CPY2-K3TF/41-609 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CACCATCCAAC 
ACAACATTCAAGTGGGTAAAACTTCTATCCCTAAGCTTCACTTTCTCACTTGAATATGGT 
TTGATTGAAAATGATGGGCAACTTAGAGCTCTTTGTGGAGTTAAGAGTAAGAGGGAATGG 
TGTAATGGTTGGAAAAAGAATGTTAGGCTCATTAAGGTTAAACCCTCAAGGCATAAATAC 
TATGGTTGG--AGGAATGCTAAATTTCATGGGTCTAGGAAGTTGTTTGGAAGCCTCTTTG 
AGAATTCCAAGGCCATACCACCCGGATGG---AATAATGACGATCAATCTAAGGACGGGT 
GTCAAAACAAAGTGTGGGATCCCGGATCGCACAATGAAAATCAAAT----TTGGGAGCTC 
ATGGTTTGTGGAGAACTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGAGCTTA 
TTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGA 
AG-AGCTCCCCA-TAAGTCCAACTTAAGGACTTAAACT-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGATAAACTCTTTCCATACTCTT- 
>AdH1161-CPY2-B9TF/1-539 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
--------------------ATCCTTATCCCTAAGCTTTACTTTCTCACTTGAATATAGT 
TTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTG 
TGTAGTGGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAGAGC 
AATGGTTGG--TGTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAAGCTTCTTTG 
AGAATTCTAAGGCCATACCACCCGGATGG---AATAATGACGATCAATCTAAGGACGGGT 
GTCAAAACAAAGTGTGGGATCCCGGATCGCACAATGAAAATCAAAT----TTGGGAGCTC 
ATGGTTTGTGGAGAATTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGACCTTA 
TTGGAGATTCAAGCATTAGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGATA 
AGAAGCTCCCCA-TAAGTCCAACTTAAGGACAATAAAT-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAAACTCTTTCCATACTCTT- 
>AdH1029-CPY2-M21TR/6-574 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CACCATCCAAA 
ACAACATTCAAGTGGGTAAAATTCTTATCCCTAAGCTTTACTTTCTCACTTGAATATGGT 
TTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTG 
TGTAGTAGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTTAAGAGC 
AATGGTTGG--TGTGAAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTG 
CGAATTCCAAGGCCATACCACCCAGATGG---AATAATGACGATCTATCTAAGGACGGGT 
GTCAAAACAAAGTATGGGATCCCGGATCACACAATGAAAATCAAAT----TTGGGAGCTC 
ATGGTTTGTGGAGAACTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGAGCTTA 
TTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGA 
AG-CGCTCCCCA-TAAGTCCAACTTAAGGACTTAAACT-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAAACTCTTTCCATACTCTT- 
>CDS/1-1770 CDS undefined product 59758:61527 forward 
------------------ATGAATTCTCACTTTGGCTATGAGTTTGGTTCTAATTGTGTT 
GTAGGAAATGTGGACTTTAATGGCAACATGTACCAAGGATGGAACCAACAAAGATGGGAG 
GAGCCTCAAGGAATTGATCACTCCTATTGGCAACAACCTCCGGACACTTATAGGTATAAT 
TCTCATCCTAATGCATGTCAATTTAACGGCTATGATGACTCTTTTTGTGACACTCAACAA 
CCACCATCATATGCCTATGAATCTCATCCTCAACATGAACCTCAACCATACTCACAAGCC 
TTTCCACATCAAGCACCTTCCTATGATCCATATCCACCATATGACCAATCATCCATGCCA 
TATTCTTATGACCGTTATGAGCAAGAACCTTTAGAACCACCACAACCCTATCAAGATTAC 
TCCCAAGAACCACCTCAATACACACCATCTCCACAATTTTATCAAGAGGAACCATCTTCC 
TATTATGAACCCTCTCTCCAAAATAATGAACCATCTTACTCACCCCAAATCCCAATAGAC 
GATCCTCTCACTTTGTTACTTCAAGGACAAGAAGCCATGAAGCGGGATACACTTGAGTTT 
GTGACCAATTTGACCAAGGTGGTGCATACTTTAGCCCACCAATGTTTGAATACTCAAGGT 
ACTTCCATGACCACATGTGAAAGGTCAAAAGAAGAGCAAAGTATGAAGGAGAAATTGGAA 
AATCCGGTGGAAAAGGAGGGGTCAAATTTTGTGTTAGAACATTTGGAGGAGCCTATGATC 
ATTGAAGAAAAGGGAGAAGTGGTTGAAGATCTAGGAGATGTCAAAAGTCCATGGGAATGT 
AGTATCATGGAGAACTCTTCCAAGAAGCTTGATATTGATGTTGAGGAGGGTGCGCAACCT 
CCAAGGCATATCATCGTTGGAGATTTGGAAGAAGCTTATCAAGAAATGGATTCAATCATG 
GATGAATTTCTCTCTACAATGGAATCCTCTCCCATTGGACATGAAGTTGAAATTATAAAA 
GAGTGTGCACAACCTCCCAAGGAAAACGAAAATGGCATGGTGTATATTGAAATTGAAGAA 
TATGAAGAGGTTGATCAAGAGATGAATTCATTCATCAATGACTTCCTATCCAAAATTGAA 
TCACCTCTCATTGGGCAAGATGAAGTTCTTGAAGATAACACCAAGCCAAATGATGAAAGG 
GGAAAGGTTGAAATTGAAGAAGCTTGCGAAGAGGTGAAAACAACTAAAGAAGAGCCTAAA 
GAAGTGGACCTTGCATTGTCTAAGTGTGGGGAGGTCTCCCTCCCCAAGTCACCATCCAAT 
ACAACATTCCAGTGGGTAAAACTCTTATCCCTAAGCTTTACTTTCTCACTTGAATATGGT 
TTAATTGAAAATGATGGTCAACTTAAAGCTCTTTGTGGAGTCAAGAGTATAAGAGAGTTG 
TGTAGTGGTTGGAAACATCATTCTAAGCTCATGACAGTTGTAAGCTCAAAATTCAAGAGC 
AATGGTTGG--TGTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGATGCTTCTTTG 
AGAATTCCAAGGCCATACCACCCGGATGG---AATAATGACGATCAATCTAAGGACGGGT 
GTCAAAACAAAGTGTGGGATCCCGGATCGCACAAGGAAAATCAAAT----TTGGGAGCTC 
ATGGTTTGTGGAGAACTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGAGCTTA 
TTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGA-- 
------------------------------------------------------------ 
-------------------------------- 
>AdH1184-CPY2-L18TF/86-654 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CACCATCCAAA 
ACAACATTTAAGTGGGTAAAATTCTTATCTCTAAGCTTTACTTTCTCACTTGAATATGGT 
TTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTG 
TGCAGTGGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAGAGC 
AATGGTTGG--TGTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTG 
AGAATTCCAAGGCCATACCACCCGGATGG---AATAATGACGATCAATCTAAGGACGGGT 
GTCAAAACAAAGTGTGGGATCCCGGATCGCACAATGAAAATCAAAT----TTGGGAGCTC 
ATGGATTGTGGAGAACTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGAGCTTA 
TTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGA-G 
AAAAGCTCCCCA-CAAGTCCAACTTAAGGACTTAAACT-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAAACTCTTTCCATCCTCTT- 
>AdH1030-CPY2-L8TR/1-500 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
--------------------------------------------------------TGGT 
TTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTG 
TGTAGTGGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAAGAGC 
AATGGTTGG--TGTGAAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTG 
AGAATTCCAAGGCCATACCACCCGGATGG---AATAATGACGATCAATCTAAGGACGGGT 
GTCAAAACAAAGTATGGGATCCCGGATCGCACAATGAAAATCAAAT----TTGGGAGCTC 
ATGGTTTGTGGAGAACTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGAGCTTA 
TTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGA 
AG-AGCTCCCCA-TAAGTCCAACTTAAGGACTTAAACT-AAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAAACTCTGTCCATTCTC--- 
>AdH1032-CPY2-H21TF/1-521 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
--------------------------------------CACTTTCTCACTTGAATATGGT 
TTAATTGAAAATGATGGTCAACTTAGAGCTCTTTGTGGAGTCAAAAGTATAAGAGAGTTG 
TGTAGTTGTTGGAAACATCATTCTAAGCTCATGACGGTTGTAAGCTCAAAATTCAATAGC 
AATGGTTGG--TGTGGAACCAAATGGCATGGGTCTAGGAAGTTGTTTGGAGGTTTCTTTG 
AGAATTCCAAGGCCATACCACCCGGATGG---AATAATGACGATCAATCTAAGGACGGGT 
GTCAAAACAAAGTGTGGGATCTCGGATCGCACAATGAAAATCAAAT----TTGGGAGCTC 
ATGGTTTGTGGAGAACTCCATCAAAGCTTGAA-GATATTGAAATTGAAGAATGGAGCTTA 
TTGGAGATTCAAGCATTGGTGGAAGTTCCAAGATGAGTACAAGCACAAGCCACCTTGAGA 
AG-AGCTCCCCA-TAAGTCCAACTTAAGGACTTAAACTAAAAAGTGCTAGGTGGGAGACA 
CCCCACCATGGTAAACTCTTTCCATACTCTT- 
>AdH1010-CPY2-H20TR/56-625 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CATCATCCTTC 
ACAAAATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATGGG 
CTACTGGAGACAGATGGTCAGCTTAGAGCTCTTTGTGGCTATAAGAGTAAGAGGAAAATG 
GATCGTGCTCAAAGCTGGTATGCAAGATTCAATAAGATTCCACGCTTCAATTTGAAGTGC 
AAGGATTGG--TGTCAAGCTCAATTGAATGGGTCTCGGAAGCTGTTTGGTCGCTGCAGTG 
AGAATTCAGAGTACTTACCACCCGGCTGT---AAAAATGCAGATCAAGACAAAGACGGGT 
GTAAAAGCAAAGTTTGGGATCCTGGAATCTATTCTGACATTCAACACCC-CAGAAGCCTG 
AGAACCTGCTTGAAACTACTCAAGGGCTTTAC-ATGCCTTGTTTAGGACCTTGGAGGCTG 
TTGGCATTCCAAACATTGGTGGAGATTTTTGGATGAATACAAGCATAAGCCACCATAACA 
GGAAGCTCATCA-AATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTAGGTGGGAGACA 
ACCCACCATGGTATGATCGTCCCTTTTT---- 
>AdH1174-CPY2-C10TF/41-607 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------TACCATCCAAC 
ACAACATTGAAGTGGATAAAATTCTTATCCTTAAACTTTACTTTCCCACTTGAATATGGT 
TTGCTTGAGACGGATGGTCCACTTAGAGCTCTTTGTGGCTTTAAGAGCAAAATGGAGATG 
GTTAGTGGTCGGAGTTGCCATGCAAGGTTCAATATGGTTGCATGCTCAAAGTTGAAGTGT 
AAAGATTGG--TATAGAGCTAGATTAAATGGGTCTAGGAAGTTGTTTGGATACCTCAGTG 
AGAATTTAGATTGCTTACCACCCAGATGA---AATAATGATGATCAACTTGAAGACGGGT 
ATATAAACAAGATTTGGGATCCCAACATACAA---GAGGATCAACT----TTGGGAGCTC 
AAATCTTGTGAAGAACTTCATCAAGGCTTGAC-GAATTTATTTAGAAATGTTGGAGCTTA 
TTGGAAATATAAGCATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCATAACA 
AGGAGCTCACCA-AATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTAGGTGGGAGACA 
ACCCACCATGGTATGATCTTCCTTTTCTATA- 
>AdH1008-CPY2-B15TR/2-566 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------AACCATCCAAC 
ACAACATTCAAGTGGGTAAAATTCTTATTCGTGACCTTTGCCTTCCCACTTGAATATGGG 
CTACTAGAGACGGATGGTCAACTTCGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTTAGTGGTGGGCAACACAATCCTAGGTTCATTATGGCTGAAAGCTCAAAGTTTATATGC 
AAGTGTTGA--TGCAGAGCTCAATTGAATAGGTCTAGGATGTTGATTGGCCGCTTCAGTG 
AGAATTCAAATTGCTTGCCACCCGGCTGG---AATCATGATGATCAACTTGAAGACGGGT 
GCAAAAATAAGATTTGGGATCCAGGAATATAT---GAGGATCAACT----TTGGGAGCTC 
AAAGCTTGTGGAGAACTTCATCAACGCTTGGT-GAATTTATTTGGAGATGTTGAAGCTTA 
TTGGAAGTCCAAGCGTTGGTGGCAGTTTCAAGATGAGTTCAAGCACAAGCCACCATGACA 
AGGAGCTCACCA-AATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTAGGTAGGATACA 
ACCCACCATGGTATGATCGTTCCTTTTTC--- 
>AdH1159-CPY2-C9TF/37-567 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------TACTGTCCAAT 
ACAACATTCAAGTGGGTAAAATTTTTTTCCTTAACCTTTACTTTCTCACTTGAATATGGG 
CTTCTAGAGACGGATGGTCAATTTAGAGCTCTTTGTGGCATTAAGAGCAAGAGGAAGATG 
GTTAGTGGTTGGAGTTGTCAAGCAAGGTTCAACATGGTTGTATGCTCCAAGTTGAAATGC 
AAGGTTTGG--TGTAAAACTCAATTGAATAGGTCTAGGAAGCTGTTTGGATGCCTTAGTG 
AGAATTTTAATTGCGTCCCACCCGGATGG---AATCACCATGGTCCACTTGAAGACGGGT 
GTAGAATCAAGATTTGGGATCTGGGAATATAT---GAGGATCAATT----TTGGGAGATC 
AAAGCTTGTGAAAAACTCCATCAAAGCTTGAG-GAATTTACGTGGTATTGATAGAGCTTA 
TTGGAAGTCCAAGCATTAGTGGAAGTTTCAAGACAAGTTCAAGCACAAGCCACCATGACA 
AGGAGTTCACCA-AATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTAGGTGGG----- 
-------------------------------- 
>AdH1010-CPY2-G24TR/88-654 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CATCATCCTTC 
ACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATGGG 
CTATTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTCAGTGGTAAGAATTGTCCTGCAAGGTTCATTATGGTTGGAAGCTTTAAATTTAAACGC 
AAAGGTTGG--TGTAGAGCTCAACTGAATGGGTCTAAGAAGTTGTTTGGCTGTTTTAGTG 
AGAATTCTAAAGCTGAACCACCCGGATGG---CATCATGATAATCAACTTGAAGACGGGT 
GTAGAAACACGATTTGGGATCCGGGAATATAT---GATGATCAATT----TTTGGGGCTC 
AAAGCTTGTGAAGAACTCCATCAAGGTTTGAG-GAATTTACTCAGTATGGATAGAGCTTA 
TTGGAAGACCAAGTATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCACGACA 



AGGAGCTCGCCA-AATGTCCAACTTAAGGACTATAACT-AAAAGTGCTAGGTGGGAGACA 
ACCCACCATGGTATGACCGTTCCTTTTTCAG- 
>AdH1002-CPY2-M19TR/1-561 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------------CCTTC 
ACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATACGGG 
CTACTGGAGACGGATGGTCAACTCAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTCAGTGGTAAGAATTGTCCTGTAAGGTTCATTATGGTTGGAAGCTTTAAGTTTAAACGC 
AAAGGTTGG--TGTAGAGCTCAACTGAATGGGTCTAAGAAGTTGTTTGGCCGCTTTAGTG 
AGAATTCAGACTGCTTGCCACCCAGATGG---AATCATGATAATCAACTTGAATATGGGT 
GTAGAAATAAGATTTGGGATCCAGGAATATAT---GAGGATCAACT----TTGGGAGCTC 
GAAGCTTGTGGAGAACTTCATCAACGCTTGGT-AAATTTACTTGGTATTGATAGAGCCTA 
TTGGAAGTCCAAGTATTGGTGGAAGTTTCAGGATGAGTTCAAGCACAAGCCACCATAACA 
AGGAGCTCACCA-AATGTCCAACTTAAGGACTTTAACT-AAAAATGCTAGGTTGGAGACA 
ACCCACCGTGGTATGATCATTCCCTTCCCAT- 
>AdH1008-CPY2-J3TF/35-601 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CATCACCCTTC 
ACAACATTCAAGTGGGTAAAATTCTCATCCCTTAGCCTTTTAATTCCACTTGAATATGGG 
TTACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTCAGTGGTAAGAATTGCCCTGCAAGGTTCATTATGGTTGGAAGTTTTAAGTTTAAACGC 
AAAGGTTGG--TGTAGAGCTCAACTGAATGGGTCTAAGAAGCTGTTTGGCCGCTTCAGTA 
AGAATTCAGACTGCTTGCCACCTGGATGG---AATCATGATAATCAACTTGAAGATGGGT 



GTAGAAACAAGATTTGGGATCCAGGAATATAT---AAGGATCAACT----TTGGGAGCTC 
GAAGCTTGCGGAGAACTTCATCAACGCTTGGT-AAATTTACTTGGTATTGATAGAGCATA 
TTGGAAGTCCAAGCATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACAATGACA 
AGGAGCTCGCCA-AATGTCCAACTTAAGGACTATAACT-AAAAGTGCTGGGTGGGAGACA 
ACCCACCATGGTATGACCGTTCCTTTTTCTA- 
>AdH1171-CPY2-A18TR/1-559 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
---------------------------------------------------------TTC 
ACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATAGG 
CTATTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTCAGTGGTAAGAATTGCCCTGCAAGGTTTATTATGGTTGGAAGTTTTAAGTTTAAACGC 
AAAGGTTGG--TGTAGAGCTCAACTGAATGGGTCTAAGAAGTTGTTTGGCCGCTTCAGTG 
AGAATTCAAACTGCTTGCCACCTGGATGG---AATCATGATAATCAACTTGAAGATGGGT 
GTAGAAACAAGATTTGGGATCCAGAAATATAT---GAGGATCAACT----TTGGGAGCTC 
GAAGCTTGTGGAGAACTTCATCAACGCTTGGT-AAATTTACTTGGTATTGATAGAGCTTA 
TTGGAAGTCCAAGCATTGGTGGAAATTTCAAGATGAGTTTAAGCACAAGCCACCATGACA 
AGGAGCTCACCA-AATGTCCAACTTAAGGACTATAACT-AAAAGTGATGGGTGGGAGACA 
ACCCACCATGGTATGACCGTTCCTTTTTCTA- 
>AdH1159-CPY2-D1TR/3-569 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CATCACCCTTC 
ACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATGGG 
CTACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 



GTCAGTGGTAAGAATTGCCCTGCAAGAATCATTACGGTTGGAAGTTTTAAGTTTAAATGC 
AAAGGTTGG--TGTAGAGCTCAACTGAATGGGTCTAAGAAGTTGTTTGGCCGCTTCAGTG 
AGAATTCAGACTGCTTGCCACCCAGATGG---AATCATGATAATCAACTTGAAGATGGGT 
GTAGAAACAAGATTTGGGATCCAGGAATATAT---GAGGATCAAAT----TTGGGAGCTC 
GAAGCTTGTGGAGAACTTCATCAACGCTTGGT-AAATTTACTTGGTATTGATAGAGCTTA 
TTGGAAGTCCAAGCATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCATGACA 
AGGAGCTCGCCA-AATGTCCAACATAACGACTATAACT-AAAAGTGTTGGGTGGGAAACA 
ACCCACCATGGTATGACCGTTCCTTTTTCTA- 
>AdH1192-CPY2-B12TR/2-568 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CATCACCCTTC 
ACAACATTCAAGTGGGTAAAATTCATATCCCTTAGCTTTCTAATTCCACTTGAATATGGG 
CTACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTCAGTGGTAAGAATTGCCCTGCAAGGTTCATTATGGTTGGAAGTTTTAAGTTTAAACAC 
AAAGGTTGG--TGTAGAGCTCAACTGAATGGGTCTAAGAAGTTGTTTGGCCGCTTCAGTG 
AGAATTCAGACTGTTTACCACCCGGATGG---AATCATGATAATCAACTTGAAGATGGGT 
GTAGAAACAAGATTTGGGATCCAAGAATATAT---GAGGATCAACT----TTGGGAGCTC 
GAAGCTTGTGGAGAACTTCATAAACGCTTGGA-AAATTTACTTGGTATTGATAGAACTTA 
TTGGAAGTCCAAGCATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCACCATGACA 
AGGAGCTCGCCA-AATGTCCAACTTAAGGACTATAACT-AAAAGTGCTGGGTGGGAGACA 
ACCCACCATGGTATGACCGTTCCTTTTTCTA- 
>AdH1005-CPY2-N11TR/1-493 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
---ATAGAAACAGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAAAGGGAGATA 
GGTAGTGGTTGGCAATACCATCCTAGGTTCGTTATGGTTGGAAGCTCAAGGCCTGATTGC 
AAGGATTGG--CATAATTCTCAATTAATTGGGTCTAGGAGGATGTTTAGGTGCCTAAATA 
AGAATTCTAAGGCTGAACCACCCAGATGG---AATCATCATGATCCACTTGTAGACGGGT 
GTAGAAACAATATTTGGGATCCGGGAATATAT---GAGGATCAAAT----TTGGGAGCTC 
AAAACTTGTGAAGAACTCCATCAAAGCTTGAG-AAATTTACTTGGTATTGATAAAGCTTA 
TTGGAAGTCCAAGCATTGGTGGAAGTTTCAAGACGAGTTCAAGCACAAGCCATCATGACA 
AGGAGCTCACCA-AATGTCCAACTTAAGGACCTTAACT-AAAAGTGCTAGGTGGGAGACA 
ACCCACCATGGTATATTCTTTCCTTTTTGTT- 
>AdH1148-CPY2-C6TR/1-492 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-----GGAGACGGATGGTCAACTTAGAGCTCATTGTGGCATCAAGAGTAAGAGGAAGATA 
GTTAGTGGTAAGAGCTGTCAGGCAAGGATCATTAAGGTTCCACATTCCGCACTGGAGTAC 
AAGTGTTGG--TGCAGAGCTCAATTGAATGGGTCTAAGATGTTGTTTGGCTGCTTCAGTG 
AGAATTCAAATTGCTTGCCACCCGGCCGG---AACAATGATGATCAACTTGAAGACGGGT 
GTAGAAATAAGATTTGGGATCCGGGAATATAT---GAGGATCAATT----TTGGGAGCTC 
AAAGCTTGTGAAGAACTCCATCAAAGCTTGAG-GAATTTACTTAGTATGGATAGAGCTTG 
CTGGAAGACCAAGCATTGGTGGAAGTTTCAAGATGAGTTCAAGCACAAGCCGCCATGACA 
AGAAGCTCACCAGAATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTGGGTGGGAGACA 
ACCCACCATGGTATGATCGTTCCCTTTTCAG- 
>CDS/1-1614 CDS undefined product 82342:83955 forward 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
---------------------------GATCATCTTCGCGAATCCATACTTCATAAGGAG 
CTAGAGGAGGCCCTAAAGGTGAAGGTAGTAAAGACCCTTGAAGTCGAAGTAGTGGTTGAA 
GAATTAGTGAAGGAAGACATCAAGGAGGAGTCTGATTTTGTCTTAGAGCAAGAGGAGGCC 
CAAAATGTGGAGATAGGAGAGACCCTTGAAGATGAAAGAATAGTTGAAAGGAGTTGTCAT 
GGAAAGAAAATCATCAAGGATGAATACGATTTTATATTAAAACTACTGGACAAAGCAGTA 
ATTATCGAAGAGGAAGAAGTGGTTGAAGACTTGGGAGATGTTGAACCTCCATGGGAAAGT 
CAAGACATAGAGCCTCCTTCCAAGACGGTTGCATTTGATGTTGAGGAGGGTATACAACCT 
CCAAGGCATGTCATGGTTAAGGACTTGGAAGAGGTCGATCAAGAGATGGAGATTCAAGAA 
GAAGAAGCACAACCTTCCATGCCCTTGGAAAGCAGTGAAGAGGAGATTGAATTGGAAGAA 
AGCTACCAAGAG------------------------------------------------ 



------------------------------------------------------------ 
---------------------------------------------------GAAGAGGTT 
GAAATTGAAGAAGCTTACAAGGAGGTAGAAGTTGTCAGAGAAGAGCACAAGGGAGTAGAG 
CTTGCGAATTCGTTCGAAATACCTCTCCCAAGGCCAT------------TACCATCCAAC 
ACAACGTTCAAGTGGGTCAAAATCTTATCTGTGACCTTTACTTTCCCACTTGAATATGGG 
CTACTAGAGATGGATGGTCAGCTTAGAGCTCTTTGTGACATTAAGAGTAAGAGGAAGATG 
GTCAGTGGTAAGAATTGTCCTGCAAGGTTCATTATAGTTGGAAGCTTTAAGTTTAAACGC 
AAAGGTTGG--TGTAGAGCTCAATTGAATAGGTCTAGGAAGTTGTTTGGACGCTTCAGTG 
AGAATTCTAAAGCTGAACCACCCAGATGG---AATCATGATAATCAACTTGAAGACGGGT 
GTAGAAACAAGATTTGGGATCCAGGAATATAT---GAGGATCAACT----TTGGGAGCTC 
AAAGCTTGTGAAGAACCCCATCAAAGCTTGAG-GAATTTACTTAGTATTGATAGAGCTTA 
TTGGAAGTCCAAGCATTGGAGGAAGTTTCAAGACGAGTTCAAGCACAAGCCGCCATGA-- 
------------------------------------------------------------ 
-------------------------------- 
>AdH1165-CPY2-F2TR/47-616 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------TACCATCCAAT 
ACAACATTCAATTGGGTATAATTATTATCTTTAACCTTTACTTTTCCACTTGAATATGGG 
TTACTTGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGAAAGATG 
GTTAGTGGTAAGAGTTGTCCTGCAATGTTCAATATGGTTGCATGCTCCAAATTGAAGTGC 
AAGGATTGG--TGTAGAGCTCAATTGAATAGGTCCAGAAGGTTGTTTGGATGTCTCTGTG 
AGAATTCAGATTGCTTACCACTCAGATGG---AACAATATTGCTCAATAAGAAGACGGGT 
GCAAAAGCAAAGTTTGGGACCCCGGAATTCATTCCAACAATCAATACTT-TTGGGACCTT 
TTCACTTGCTTCCACTTACTTGAAGGCGTTTT-GCGCCTAGTTTGGGACCTCGGAGGCTA 
CTGGAATTACAAACGTTAGTGGGCATTCCTGGACGAGTTCAAGCACAAGCCGCCATGACA 
AGGAGCTCACCA-CATGTCCAACTTAAGGACTTTAACT-ATAAGTGCTAGGTGGGAGACA 
ACCCACCATGGTATGATCGTCCCTTTTC---- 
>AdH1166-CPY2-I11TR/1-555 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
----CATTCAAGTGGGTAAAATTCCCATCCTTCATCCTTACTTTCCCACTTGAATATGGG 
CTACTAGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTGAGAGTAAGAGGAAGATG 
GTTAGTTGTAAGAGTTGTCAAGCAAGGTTCAGTATGGTTGCATGCTCCAAATTAAAATGC 
AACGATTGG--TGTAGAGCTCACTTGACTGGGTCTAGAAGGTTGTTTGGATGTCTCTATG 
AGAATTCAGATTACTTACCACCCGGTGAA---AACAATGGTGATACACAAGAAGACGGGT 
GTAAAAGCAAGGTTTGGGACCCTGGGATTCATTCCCACAATCAACACTA-TTGGGACCTT 
GTCACTTACTTCAACTTGCTCAAAGGCGTTAT-ACGTCTGGTTTGGGTTCCTGGTAGCCA 
TTGGAATTACAAAAATTGGTGGGGATTCCTGGATCAGTACAAGCATAAGCCACCATGACA 
AGGAGATCACCA-CATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTTGGTGGGAGACA 
ACCCACCGTGGTATGATCATTTCTTTTC---- 
>AdH1154-CPY2-O1TR/76-645 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CACCATCCAAT 
ACAACATTCAAGTGGGTAAAATTCCTATCCTTAACCTTTACTTTCCCACTTGAATATGGG 
CTACTAGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAATATG 
GTTAGTGGTAAGAGTTGTCAAGCAAGGTTCAATATGGTTTCATGCTCTAAATTGAAGTGC 
ACGGATTGG--TGTAGAGCTCAACTGAATGCGTCTAGAAGGTTGTTTGGATATCTCTGTG 
AGAATTCAAATTGCTTGCCACCCGGTGAG---AACAATGGTGATCTACAAGAAGACGGGT 
GTAAAAGCAAGGTTTGGGACCCTGAAATTCATTCCCACAATCAACACTC-TTGGGGCCTT 
GTCACTTACTTTAACTTGCTTGAAGTCGTTAG-GCACCTAGTTTGGGATCCCGGTGATGA 
TTGGAATTACAAACATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCCACCATGACA 
AGGAGCTCACCA-CATGTCTAACTTAAGGACTTTAACT-AAAAGTGCTTGGTGGGAGACG 
ACCCACCATGATATGATCGTTCATTTTT---- 
>AdH1150-CPY2-C14TR/1-564 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
----------------------------------------------------------AT 
ACAACATTCAAGTGGGTAAAACTCCTATCCTTAACCTTTACGTTCCCACTTGAATATGGG 
CTATTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTTAGTGGTAAGAGTTGTCAAGCAAGGTTCAATATGGTTACATGCTCCAAATTGAAGTGC 
AAGGATTGG--TGTAGAGCTCAATTGAATGGGTCTAGAAGGTTGTTTAAATGTCTCTGTG 
AGAATTCAGATCGCTTGTCACCCGGTGGA---AACAATGGTGATCCACAAGGAGACGGGT 
ATAAACGCAAGGTTTGGGACCCTAGAATTCATTCCCACAATCAACACTC-ATGGGGCCTT 
GTCACTTGCTTCAACTTGCTCGAAGGCGTTAT-GCGCCTAGTTTGGAATCCCGGTGGCCA 
TTAGATTTACAAACATTGGTGGAGATTCCTGGATCAGTAGAAGCACAAGCCACCATGACA 
AAGAGCTTACCA-CATGTCCAACTTAAGGACTTTAACT-AAAAGTGATAGGTGGGAGACA 
ACCCACTGTGGTATAATCATTCCTTTTCATT- 
>AdH1150-CPY2-C13TR/1-559 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
ATAACATTCAAGTGGGTAAAACTCCTATCCTTAACCTTTACGTTCCCACTTGAATATGGG 
CTATTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTTAGTGGTAAGAGTTGTCAAGCAAGGTTCAATATGGTTACATGCTCCAAATTGAAGTGC 
AAGGATTGG--TGTAGAGCTCAATTGAATGGGTCTAGAAGGTTGTTTAAATGTCTCTGTG 
AGAATTCAGATCGCTTGTCACCCGGTGGA---AACAATGGTGATCCACAAGGAGACGGGT 
ATAAACGCAAGGTTTGGGACCCTAGAATTCATTCCCACAATCAACACTC-ATGGGGCCTT 
GTCACTTGCTTCAACTTGCTCGAAGGCGTTAT-GCGCCTAGTTTGGAATCCCGGTGGCCA 
TTAGATTTACAAACATTGGTGGAGATTCCTGGATCAGTAGAAGCACAAGCCACCATGACA 
AAGAGCTTACCA-CATGTCCAACTTAAGGACTTTAACT-AAAAGTGATAGGTGGGAGACA 
ACCCACTGTGGTATAATCATTCCTTTTC---- 
>AdH1010-CPY2-M5TF/72-641 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 



------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
------------------------------------------------------------ 
-------------------------------------------------CACTATCCAAT 
ACAACATTCAAATAGGTGAAATTCCTATCCTTAACCTTTACTTTCCCACTTGAATATGGG 
CTACTGGAGACGGATGGTCAACTTAGAGCTCTTTGTGGCATTAAGAGTAAGAGGAAGATG 
GTTAGTGGCAAGAGTTGTCAAGCAAGGTTCAATATGGTTGCATGCTCCAAATTTAAGTGC 
AATGATTGG--TGTAGAGCTCAATTAAATGGGTCTAGAAGGTTGCTTGGATGTCTCTGTG 
AGAATTCAGATTGCGTGCCACCCGGTGGG---AACAATGGTGATCCACAAGAAGACGGAT 
GTAAAAGCAAGGTTTGGGACCTTGGAATTCATTCCCACAATCAGCACTC-TTGGAGCCTT 
GTCACTTGCTTCAACTTGCTCGAAGGCGTTAG-GCGCTAAGTTTGGGATCCCGGTTACCA 
TTGGAATTGCAAATATTGGTGGAGATTCCTGGATCAGTACAAGCACAAGCCACCATGACA 
AGGAGCTCACCA-CATGTCCAACTTAAGGACTTTAACT-AAAAGTGCTTGGTGGGTGACA 
ACCCACCG



SUPPLEMENTARY DATA 
 
File S4. Sequences of representatives of each of the retrotransposons. 
 
 
 
>Feral-ADH51I17-83F22_4-non-aut-retrotransposon 
gatgagcagataatttatacgctttttggcattgtttttaagtagtttttagtaagttta agctactttcagggatgttttcattagtttttatgttaaattcacatttctggactttac 
tatgagtttgtgtgtttttctgtaatttcaggtaatttctggctgaaattgagggacttg 
agcaaaactctgaaaaaggctgacaaaaggactgctgatgctgttggaatctgacctccc 
tgcaagcaaaattgattttctggagctacagaactccaaatggtgcgctcttaatagcgt 
tgaaaagtagacatccagagctttccagcaatatataatagtccatactttatttggaaa 
ttgacaacgtaacctggcgttgaacgcgaagtacatgctgctgtctggagttaaacgcca 
gaaacacgtcatgatccggagttgaacgcccaaaacacgttataacttggcgttcaactc 
caagaaaagcctcatcgtggatagatcaagctcagcccaaacatacaccaagtgggcccc 
agaagtggatttatgcatcaattacttactcatgtaaaccctagtagctagtttagtata 
aataagactttttactagtgtattaggagtcttttgaccatcaagtcttttgaccacgtt 
tcatctttggtatcagttttgttttattcttcatcttaggaggccattgagcacgtttta 
ggtggctggccattcggccatgcctgaacctttcacttatgtattttcaacggtggagtt 
tctgcacaccatagattaagggtgtggagctctgctgtacctcaagtttcaatacaatta 
ctattactttctattcaattctcttttattcttattccaagatatacgttgcacaacact 
ttgatgaatgtgatgatccgtgacactcatcatcattctcacctatgaacgcgcgtgatt 
gacaaccactgccgttctaccttaggccgggtgcatatctcttagattccccaacagaat 
cttcgtggtataagctagatagatggcggcattcatggggatccggaaagtctaaccttg 
tctgtggtattccgagtaggatcccgggaatctggaaagtctaaccttgtctgtggtatt 
ccgagtaggattccggtattgaataactgtgacgagcttcaaactcctgaaggctaggcg 
tgatgacaaacgcaaaagaatcaatggattctactccaacctgattgagaaccgacagat 
gattagccgtgctgtgacagagcatttggaccattttcattgagaggatgggatgtatct 
atcaacaagggtgatgcctccagacgattagccttgcagtgacagcgcataggaccattt 
tcccgagaggattaaaagtagccattgatgatggtgatgccctacatacagcttgccatg 
gaaaggagtaagaaggattggatgagagcaataagaaagtagagattcgaaaggattcta 
gcatctccacacgcctatctgaaattcccactattgatttacataagtatttctatccct 
ttttattttctatttattattaatttttgaaacccataaccatttaatctgcctaactga 
gatttacaaggtgaccatagcttgcttcataccaacaatctctgtgggatcgacccttac 
tcacgtaaggtattacttggatgacccagtacacttgctggttaaagttgaacggagttg 
tgagcttctctaacagtgcctggaactcttttatcacaatttcgtccaccaagtttttgg 
cgccgttgccggggattgttcgagtatggacaactgacggttcatcttgttgctcagatt 
aggtaattttcttttcaaaaaatctttttcaaaatttttcttttctttttcgtttttcta aactttattttcgaaaaaaattaataaaaatccaaaaaaattaataaaatcataaaaata 
aaaaaatattttgtgtttcttgtttgagtcttgagtcaacttttaagtttggtgtcaatt gcatgcttttaaaatttttttctagcatatttttcgaaaatcccatgcattcatagtgtt 
cttcatgatcttcaagttgttcttgacaagtcttcttgtttgatcttgatgatttcttgt tttgtgttgtttgttgtttttcttgtgcatctttgcattcatattttccaagcattaaaa 
atttctaagtttggtgtcttgcatgttttctttgcatcaaaaatttttcaaaattatgtt cttgatgttcatcatgatcttcaatgtgttcttgatgttgatcttgacattcatagtgtt 
cttgcatgcatcttgtgttttgatccaaaattttcatgttttgggtcatgtttgtgtttc tctctctcctcattaaaaattcaaaaataaaaaaatatattttccttatttccctcaaat 
tttcgaaattttgggttgacttggtcaaaaatttttaaaaattagttgtttcttataagt caagtcaaaaatttcaattttaaaaatcttatcttttcaaaatcttttttcaaaaattat 
atctttttcatttttttccatttttcgaaaatttcaaaaatctttttcaaaatctttttc ttatctttatatcatattttcgaaaattagctaacaattaatgtgattgattcaaaaatt 
tgaagtttgttactttcttgttaagaaaggttcaatctttaaattctagaatcttatctt gtagtttcttgttagtgaagtaagtaatttcaaatttttgtattaaatctttttatcttt 
tatcttatctttttcaaaaattttatctttttcaaaatttgatttcaaaatatcttatct aacttcttatcttctattctttttaaaattttgattttaatttctttttcaactaactct 
ttgactttttgtttgtttcttatctttttcaaaaccacctaactacttttccctctctaa ttttcgaaaatatctcacctctctttcaaaaattctttttgttctaaattttaattttaa 
tcttatcttatctttaattttcgaaaattactaatccctttttcaaaattattttcgaaa ttcccctctcttttcttattctatttaattatttatttactaacacctctcttcacctct 
cttcatctaaaaatccgaacccaatctatcccttgtgtttggattcttcacttttctatc 
ttctacccatttcttcttctactaacataaaggaatctctatactgtgacatagaggatt 
cctcttcttttcttgttttcttctctttcatatgagcaggaacaaggacaaaagcactct 
tgttgaagttgatccagaacctgaaaggactctgaagagaaaattaagagaagctaaatt 
acaacaatctaaaggtaacctttcagaaacattagaacaagagaaggagatggcagccaa 
aaataataataatgcaaggagactgcttgatgacttcacaaagccaacgtccaaatttga 
tggaagaagcatctccattcctgccattggagccaataactttgagctgaaacctcagct 
agttgccttaatgcaacaaaactgcaagttttatggacttccatctgaagatccttatca 
gtttttaactgagttcttgcagatctgtgagactgtaaagacgaatggagttgatcctga 
agtctacagactcatgcttttcccttttgctgtaagagacagagctagaatatggttgga 
ttcacaacccaaggatagcctggactcctgggataagctagtcactgccttcttggataa 
attctttcctcctcaaaagctgagcaagctgagagtggatgttcaaaccttcaaacaaaa 
agatggtgaatccctctatgaagcttgggaaagatacaagcagctgaccaaaagatgtcc 
atctgacatgttttcagaatggaccatattagatatattctattatggcctgtctgaatt 
ttcgaaaatgtcactggaccattctgcaggcagatctattcacctaaagaaaatgcctga 



agaggctcaagaactcattgacatggttgcaaacaaccaattcatgtacacttatgagag 
gaattccgtgaataatgggttacctcaaaagaaaggagttcttgaaattgatgctctgaa 
tgccatattggctcagaacaaagtgttgactcaacaggtcaacatgatctatcaaaatct 
gaatggatggcaacatgcatccaacagtactaaagaggcaacttctgaagaagcttatga 
tcctgagaaccctgccatggcagaggttaattacatgggtgaaccttatagaaacaccta 
actcatcatggagaaatcatccaaatttctcatggaagtatcaacaaaagcctcaacaag 
gctttaacaatggtggacgcaataggctgagcaatagcaagccttttccatcatcttctc 
agcaacagatagagaattctgaacaaaacacttctaatttggccaatctagtctctgatc 
tgtcaaaagtcactttcaatttcatgagtgaaacaagatcctccatcagaaatctggagg 
cacaagtgggccagctgagtaagaaagtcattgaaactcctcccagtattctcccaagca 
atacagaagagaatccaaaaggagagtgcaaggccattgatgtaatcaatatggccgaat 
gcacaagggaggaggaggacgaaaatccttgtgaggaagacctcctgggacgtctctcaa 
gcaagaaggagtttcctattaaggatccaaaggaatctgaggttcatatagaaaccatag 
agattccattgaatctccttctgccattcatgagctctgaagactattcttcctctgaag 
aggatgaagatgtgactggagagcaagttgctcaatatttaggagctatcatgaagctga 
atgccaagttgtttggtaatgagacttgggaaagtgaacctcccttgctcattagtgaac 
tggatacctggattcagcaaactctacctcaaaagaaacaagatcctggcaagtttttga 
taccttgcaccataggcaccatgacctttgcaaaagctctgtgtgatctggggtcaggga 
taaatcttatgccactctctgtaatggagaagctggggatcattgaggtacaacctgcct 
tgttctcattacaattggcagacaagtcattgagacaagcttatggaatagtggaggatg 
tgttagtaaaggttgaaggcctttacatccctactgatttcataatcttacacactagga 
aggaagaggatgaatgcatcatccttggaagacctttcctagccacagtaggagctgtga 
tagatgtcaacagaggtgaaatagtccttcaattgaatggggactaccttgtgtttaagg 
cacatggccatccctctgtgacaaaagagagtaagcatgaagagcttctctcagttcaga 
gtcaagaagagcccccacagtcaaactctaagtttggtgttgggaggccacaaccaaact 
tagagtttggtgttaagatcccatatccaaactctaagtttggtgttgggactatacaac 
attgacctgatcacctttgtggctccatgagagccactgtcaagctattgacattaaaga 
agtgcttgttgggaggcaacccaattttatttatctaatctttattttattttattttat 
tgttattttgtgttttattaggtacatgatcatgtggagtcacgaaaaaaatagaaaaat 
taaaaacagaatcaaaaacagtagaagaaaaatcacaccctggaggaagcacagactggc 
gttcaacgtcagtaagaagcatctggctggcgttcaacgccagaacagagcatgaatctg 
gcgttgaacgccagaaacaagcaacattctggcgtttgaacgccagaaatgtgcctagag 
gaaaagctggcgctgaacgccagtaacaagcatgaaactggcgttcaacgccagaaacat 
gttacatgtgggcgttgaacgcccagaatgtgcaccactcggtgtttaaatgccagaatg 
gtgtgcaaaggcattttacatgcctatttggtgcagggatggaattccttgacacctcag 
gatctgtggaccccacaggatcacctcaggatctgtggaccccacaggatccccacctac 
tatattcctaccttacctcctaatcctattttactcttccccatgtcacatttcccaaaa 
acccttcaccaatcacctcaatctcttttcccaatcacctattcaccactcccatccacc 
cactcttccccataaaccccacctaccttcaaaattcaaaaacatttttccacccaatcc 
caccctaaatggccgaacctaccctctctcctctccctatatatacccttccattatact 
tcattttcatacaatacaacaccctcttctataccttggccgaagcacattcacccttct 
cctccatattttcttcttcttcttcttctcttctttcttctcttgctcgagggcgagcaa 
tattttaagtttggtgtggtcaaagcacaatcttttttgttttccactaccatcaatggc 
acctaagactggagaatcctctagaaaaggaaaaggaaagacaaaagcttccacctccga 
gtcatgggagatggaaagattcatctccaagagccatcaagaccacttctatgatgttgt 
ggcaaagaagaaggtgatccctgaggtccctttcaagctcaagaaaaatgagtatccgga 
gatccgacatgagatccgaaaaagaggttgggaagtcctaaccaaccccatgcaacaagt 
cggaatcttaatagttcaagagttctatgccaatgcatggatcactaggaaccatgatca 
aagtatgaacccgagtccaaagaattatctcacaatggttcgggggaaatacttagattt 
tagtccggaaaatgtgaggttggcattccacttacccatgatgcaaggagatgaacgccc 
ctacactagaagggtcaactttaatcaaaggttggaccaagtcctaatggacatatgtgt 
ggaaggagctcaatggaaaagagactccaaaggcaagccagttcaactaagaagactgga 
cctcaagcctgtggctagaggatggttggagttcattcaacgctccatcattcccactag 
caaccgatctgaagttactgtggatcgggccatcatgattcatagcatcatgattggaga 
ggaagtagaagttcatgaggtcatctccaatgaaatctacaaaatagccgacaagccctc 
caccatggcaaggctagcttttcctcaccttatttgtcatctatgttactcagttggagt 
tatcatagaaggagacatctccattgaagaggataagcccatcaccaagaagaggatgga 
gcaagcaagagagacccttcacgattctcaagagatgcatgaggaagctcatcatcaaga 
aatctgtgagatgcctcaagggatgcactttcctcccaacaactattgggaacaactcaa 
cacttccttagaagatttgagatacaatgtggaacaattaagggtggaacatcatgagca 
ctccatcattctccatgaaataagagaagatcaaagagcaatgagggaggagcaacaaag 
gcaagcaagggacatagaagagcttaaggacattgttggtccttcaagaagaagacgcca 
ctaaggtggattcattccttgttcttatttctttctgcttttcggtttttatgttatgtt catttatgttttatgtctctacttcatgatcattagtagttagtaactatgtcttaaagt 



tatgaaaaattccattagtccttcacctctcttaaatgaaaaatattttaagtcaaaaga 
acaagaagtacatgaatttcgaatttatccttgaatttagtttaattatattgatgtggt 
gacaatactttttgttttctgaatgaatgcttgaacagtgcatatttttgatcttgttgt 
ttatgaatgttaaaattgttggctcttgaaagaatgatgaacaaagagaaatgttattga 
taatctgaaaaatcataaaattgattcttgaagcaagaaaaagcagaaaaaaaagaaaag 
cttgcaaaaaaaatggtgaaaaaatagaaagaaaaagaaaaagcaagcagaaaaagccaa 
tagcccttaaaaccaaaaggcaagggtaaaaaggatccaaggctttgagaatcaatggat 
aggagggcccaaggaaatcaaatccaggcctaagcggctaaattaagctgtccctaacca 
tgtgcttgtgtcatgaaggcccaagtgaaaagcttgagactgagtggttaaagtcgtgat 
ccaaagcaaaaagagtgtgcttaagagctctggacacctctaactggggactctagcaaa 
gctgagtcacaatctgaaaaggttcacccagtcatgtgtctgtggcatttatgtatccgg 
tggtaatactggaaaacaaaatgcttagggccacggccaagactcataagtagctgtgtt 
caagaatcaacatacttaactaggaaagtcaataacactatccgaaattctaagttccta 
gagaagccaatcattctgaacatcaaaggaaaaagtgagatgccaaaactgttcagaagc 
aacaatttaagtttggtgttgtgatgagcggataatttatacgctttttggcattgtttt taagtagtttttagtaagtttaagctactttcaaggatgttttcattagtttttatgtta 
aattcacatttctggactttactatgagtttgtgtatttttctgtaatttcaggtaattt 
ctggctgaaattgagggacttgagcaaaactctgaaaaaggctgacaaaaggactgctga 
tgctgttggaatctgacctccctgcactcgaaatggattttctggagctacagaactcca 
aatggcgcgctctcatcggcgtgggaaagtagacatccagagctttccagcaatgtataa 
tagtccatactttattcggaaattgatgatgtaacttggcgttgaatgcgaagtacatgc 
tgctgtctggagttaaacgccagaaacacgtcatgatccggagttgaacgcccaaaacac 
gttataacttggcgttcaactccaagaaaagcctcagctcgtggatagatcaagctcagc 
ccaaacatacaccaagtgggccccggaagtggatttatgcatcaattacttactcatgta 
aaccctagtagctagtttagtataaataatactttttactagtgtattaggagtcttttg 
accatcaagtcttttgaccacgtttcatctttggtctcagttttgttttattcttcatct 
taggaggccattgagcacgttttagggggctggccattcggccatgcctgaacctttcac 
ttatgtattttcaacggtggagtttctgcacaccatagattaagggtgtggagctctgct 
gtacctcaagtttcaatacaattactattactttctattcaattctcttttattcttatt 
ccaagatatacgttgcacaacactttgatgaatgtgatgatccgtgacactcatcatcat 
tctcacctatgaacgcgcgtgattgacaaccactgtcattctaccttaggccgggcgcat 
atctcttagattccccaacagaatcttcgtggtataagctagatagatggcggcattcat 
ggggatccggaaagtctaaccttgtctgtggtattccgagtaggatcccgggaatctgga 
aagtctaaccttgtctgtggtattccgagtaggattccggtattgaatgactgtgacgag 
cttcaaactcctgaaggctgggcgtgatgacaaacgcaaaagaatcaatggattctactc 
caacctgattgagaaccgacagatgattagccgtgctgtgacagagcatttggaccattt 
tcactgagaggatgggatgtagctatcaacaagggtgatgcctccagacgattagccttg 
cagtgacagcgcataggaccattttcccgagaggattaaaagtagtcgttgatgatggtg 
atgccctacatacagcttgccatggaaaggagtaagaaggattggatgagagcaataaga 
aagtagagattcaaaaggattctagcatctccacacacctatctgaaattcccactattg 
atttacataagtatttctatccctttttattttctatttattattaatttttgaaaccca 
taaccatttaatctgccaaactgagatttacaaggtgaccatagcttgcttcatactaac 
aatctctgtgggatcgacccttactcacgtaaggtattacttggatgacccagtacactt 
gctggttaaagttgaacggagttgtgagcttctctaacagtgcctggaactcttttatca caatttcatccaccagta 
>FIDEL-ADH51I17-83F22_5-Ty3-gypsy-retrotransposon 
gatgagcggatattttatacgctttttaggggtattttcatatagtttttttgtaggatc tagctactttttactatatttttattagtttttatgcaaaaatcacatttctggacttta 
ctatgagtttgtgtgtttttctgtgatttcaggtattttctggctgaaattgcgggacct 
gagcaaaaatctgattcagaggttgaaaaaggactgcagatgctgttggattctgacctt 
cctgcacttgaaatggattttctggagctacagaagcccaattggcgcgctctcaaatga 
gttagaaagtagacatcctgggctttccagcaatatataatagttcatactttgcccgag 
ttgtgatgatgcaaactgtcgtttaacgccaactttccaccctattatggtgttaaacac 
cagaaacaggatacaagctagagttaaacgcctaaactagcacaaaaactggagttaaat 
gccaggaatagcctcaacacgtgaaagcttcattgctcagtccaaacacacaccaagtgg 
gccctggaagtggatttctgcactatctatcttagcttactcattttttgtaaacctagg 
ttactagtttaatataaaaactacttttagagattcattttatcatctcatgacatttta 
catctaaatttgtatctttgacggcatgagtctctaaaccccatggttgggggtgaggag 
ctctgctgtgtctcgatgaattaatgcaattagttctgttttctattcaatcacgcttgt 
ttctattctaagatatttatttgcacttcaacatgatgaatgtgatgatccgtgacactc 
atcgccattctcaacctatgaacgtgtgcctgacaatcacttctattctaccttagattg 
aatgtatatctcttgggttcctggttcacgagtttgactgcctctcctgacaacagagca 
ttcaaatccgtgagatcagagtcttcgtggtataagctagaatcaattggtagcattcct 
gagattcagaaagtctaaatcttgtctgtggtattctgagtaggatccaggaagggatga 
ctgtgacgagcttcaaactcatgaatgctgggcgcagtgacagtgtgcaaaaggatcaat 
ggatcctattccaacattagtgagaaccaacagatgattagccatgtacatggacccatt 



tcactgagaggacggctggtagccattgacaacggtgatccaccaacatacagcttgcca 
tggaaggagatttgcgtgcgtgaagaagaagacagtaggaaagcagaaattcagaagaca 
gagcatctccaaaactgcaacctgttctccattactgcataacaagtatcatttaattca 
tgctcttttacttttcgcaattaaaactaagaaccactattgatatcttgactaagaata 
ataagataaccatagcttgcttcaagccggcaatctctgtgggatcgacccttactcacg 
taaggtattatttggatgacccagtggacttgctggttagttgtgcgaaattgcaaaatt 
gtgattgtaattttcttgcaccatgtcttttgcgccgttgccgaggattgttcgagtttg 
gacaactgacggtctatcttgtcacttggattatgaaaaatttatctttttggtttagag 
ttactaggattgcatcttatattattcctttcaaaaatctttcaaaaatattatttttct tcattaatttttaatttttctttgagtctagtttcatattttaagtttggtgtcaattgc 
atgtttttaatttccttcataattttcgaattgcatggtcttattttttttcttcataat tttcattacttgttcttgtttatttttcttgtttgatctttagtttttcttgttttgtgt 
ctttccttgtttttcttgtgattttcgaaaagttcaaaaagatttttcaataaataattt tttttcataactcagttggttagagcgttggcttatgtttttggtatcttcttttcaaaa 
ataatttttctgtgattaaatcttgtgtcaaattttaagtttggtgttctcttgttaatt tttctttagttttcgaaaattttattttggttttcttaaaattttaagtttggtgttctt 
tctttatgttcttgagttctttaagtctttgaattttgttcttgttgttcttgtaaatct tcaaagtgttcttgagtcttccttgtgttttgagcttaaaatttttaagtttggtatttc 
ttggtgttttccctccaaattttcgaaaacaagaagcattagatctaaagattttaagtc 
ttgtgtcttttgtgtgtttttctctttcatcataaaattcaaaaaaaaaaatcttcccta 
attaattttaagcaaaaattttgaaaattttaacaaaaatttcagatttcaatttcaaaa ttttatcttatcatatctttttcaaatcttctcttttatttatttttcttacaaatattt 
ttaatttttaaaatcatatctttttcaaaaacttcctaaccactttctctctcctcgctt tttcaaaaatcctcataaaaaaaactttcaaatctttttttattttagtcttttttattt 
tattatttcaaaaaaatatatataaataaataaataaatataaaataaaatttttatcca 
catcatctcccttactccatcattgacctaagtggaaatgaacaatccagaaggactctg 
gggtcatatgctaatcccactactgcttcatataggggtagtatctgtataccccctatt 
aaagctagtaattttgagctaaatcctcagctcattatcatggtgcagcaaaattgccag 
tatttcggttttccacaggaagaacctactgagtttctggcacaattcttacaaattgct 
gacatagtacatgataaggaagtagatcaggatgtctatagactattactattttcattt 
gctgtgaaagatcaagctaagaggtagttaaataaccaacccacagcaagcataagaaca 
tgaaaacaattgtcagacaaatttctgaatcaatatttccctcctaaaaggatgacacag 
ctaaggctggatatccaaggctttaaacaaggggataatgaatctctttataatgcctgg 
gagaggtacagagagatgctaaggtaatgcccctctgaaatgttttcagagtgggtgcag 
ttagacatcttctactacagacttacagaaaagctcagatttttctagaccactcagctg 
gtggatctatacacatgagaaaaatgattgaagaggctcaagagctcataaatacggttg 
ccagaaatcagcatctatacttaagtaatgagtccttcatgaaagaagaagctaaggcag 
tatccactgactttagtcctcaggaacaagttgctgaactgaatcagcaactatcttcta 
taacaaaacagttagcagaatttaaggagatgctacaggaaaccagaaatgctaatcaga 
atatggaaaggcaattgaagcagacaaaacagcagttatcaaaacagataacagaagagt 
gccaagtagttcaattaagaagtggaaaatattaaataccttaactcaaagcagcagaaa 
gccaagaaaagagcaactgacagaggatgagcaaactgctacccaaaatccctctgagaa 
cagtaagagcccagagaggaatgattatggcatttaaacgccagaaaagggtgaaaaata 
ggtgataaacacccagtccatgtccagttctggcgttcaaacaccagaaaagggtgggaa 
tcttgcgttaaacgcccatccattccccaatcctggcattcaaacgccaataagggatca 
tacacctccaagtgctgatagtaacccctctaagaaggcttctccaaccacctctgtagg 
aaataaacctgcagcaactaaggttgaagaatacaaagtcaatatgccttatcctcagaa 
actccgccaagtggaacaggataaataatttgcgcactttgcagactatctcaggactct 
tgaaatgaagattttgtttgcagaggcacttgagcaaataccctcttatgctaagttcat 
gaaagagatcttaagtcataagaaggattggagagaaactgaaaaagtttttctcactga 
agaatgcagtgcaatcagtctaaagagcttaccagagaagcttaaagatcctgggagctt 
tatgataccatgcgggtacttgtaccaagacagctctatgtgatcttggggcaagtatca 
acctaatacttgtatccactatcagaaagcttggcttgactgaagaaatcaaactaaccc 
ggatctgtcttcaacttgctgatggctctattaaatacccatcaagcatgattgaggaca 
tgattatcacagttgggccatttgcctttcccactgactttgtagtgctggagatggagg 
agcataagagtgcaactctcattctaggaagacctttcctagcaactggacgaaccctca 
ttgatgtccgaaaagggaaaatgaccttgagagtcaatgaggatgagtttaggctgaatg 
ctattgaagcaatgaagcatccagacacatcaaaggactacatgagcgttgatattattg 
actccctggtagaggagatcaatatggctgagagtctcgaatcagagctagaggatatct 
ttaaagatgttcagcctgatctggaggaaccagagggaataatagaatctctgaaaactc 
ctcaggaagaggagaaacctcctaaatcctagttcaaaccattaccaccatccctgaaat 
atgtatttctgggagaaggtgacacttttcctgtaatcataagctctgctttagagccac 
aggaagagaaagcactgatttaggtgctaaggacacacaagatagctcttgggtggtcca 
taagtgatcttaaggggattagcccagccagatgtatgcacaagatcctgttggaggata 
atgctaagccagtagttcaaccacaggggcggctgaatccagccatgaaggaggtggtgc 
agaaagaggtcactaaattactggaggctgggattatttatcccatttctgatagcctct 
gggtgagtcctgtccaagttgtacccaaaaagggagacatgacagtggttcataatgaaa 
agaatgaactggttcctacaagaatagttacagggtggcgtatgtgtattgactacagaa 
ggctcaatatagccaccagaaaggatcattttcctttaccattcatagaccagatgctag 
aaagactagcaggtcatgactattactgctttttggatggctattcaggttacaaccaaa 



ttgcagtggatcctcaggatcaagaaaaaatagcattcacatgtccatctggagtatttg 
cctacagaaggatgccatttggtctgtgcaatgcacctgcaacctttcaaagatgcatga 
cgttaggatttttgccagtaaagaatttcataaaaatagtcgcgttgtagatatagtctc 
aaaaccgacagaaatccctttgtacaaacgttttggttgtcacaagtaacaaaccccttt 
taaaattgataaccgagtattaaaatctcgggtcgtcttctcaaggaactgcgaggaagg 
tatgttcttattattggttatgagtttgtaaattggggttttggaagtaaggtgggaata 
tgttatatgacaaataatttaaatggcaattaaaaatgaataaatactgtaaagcaaact 
tttgggcaaggtatgaaaaattggaggtccaacgtagttatctctctcaactataaggaa 
agttgaatctaaactccacttggtcaacctttactaaagcaaaggaaagtcaagggacta 
attaaattgaactttgaatcctatttattttctaagaaaaggttgggattacttaagttc 
agctcaattagcaagataacgattatcaaatatgttgagtttaataactgttgagttact 
gatttcttaaccaaaaccaaaaggggaaaagtaaaattgctagaataatagaggtgacct 
tagatggaaggcaatagtaacttaaatcaaagagaacaatcttaactgaaaatacttcaa 
atatcattaattcaaaatagagatctgtaacatggaataattcataaatcaattcaaata 
tcaaaagaaaataaataaataaaagtaaactgaaaacaaaagaacattaaacttggatcc 
agagttactctcaaaacaagaagaaatcctaaatcctaaagagagagagagagaatctct 
ctctaaactaaatctaaatcatgaaaactagaaattggcgagctctccctgaatggatgc 
attcctccactttataacctctaatctatgctgtctgtgcttggatcagggccaaaaagg 
acttcagaaatcgttgggggcgtattctgtgaattctgatacgtggcctctgtcacgcgt 
ccgcgtgggtcacacggtcgcgtcgtctggagcctttccttgccatgcggtcgcgtcggt 
cacgcgtccgcgtcgtaggtgttctacttgaggcgcgcggtcgtgtcagtcatgcggccg 
cgtcgctgcttcttcgcttctggcacgcgatcgcgtcgtccatgcgatcgcgtggatacc 
agtttccttaaagctcccttttgccttctccttccatttttgtatgtttcctttttcatc 
ctttaagtctttcagccttagaaaacctgagactactcaacacactcatcatggcatcga 
atggaaataaaggtaattaaaacaattaattttaaagcttaggaaacatgtttttcacaa 
tatgacataataaggaagggaaagtaaaatcatgcaattaatgtgaataagtaggtgaag 
gattgaataaatcactcaaattaagcacaaaagaactcatgaaatatgggtttatcaatg 
catgctctctatcttctctgatatggtggaaaaatttctggaagtctttatggatgactt 
ctcagtatttggagactcattcagctcttgtcttgatcatctagcacttgttctgaaaag 
gtgccaagagactaacctggttttaaactgggaaaaatgtcacttcatggtgactgaagg 
aattgtccttgtgcataaaatttcgaacaaaggaatagaggtggatcaagctaaagtaga 
ggtaattaaaaaattacctccacctgccaatattaaggcaatcaaaagctttctggggca 
tgcaggattctataggaggtttatataggatttttcaaaaattacaaaacctctgagaaa 
tccgctagttgctgacacaccatttgtctttgacatagagtgtctgcaggcgtttgagac 
tctgaaagctaaattggtcacaacacctgtcatttctgcaccagactggacattaccatt 
tgaattaatgtgtgatgctagtgaccatgctattggtgcagtattgggacagaggcatga 
caagcttctgcacatcattaactacgccagccgtgttctaaatgacacgcagaaaaatta 
cacaaccacagaaaaggaattgcttgcagtggtttatgccattgacaatttcagatccta 
tttggtaggatcaaaagtgattgtgtacactaaccatgctactcttaaatatctacttag 
agagcaggattcaaaacccaggctcataagatgggtgttgcttctgcaagagtttaatat 
agaaataagagccagaaaagggacagagaaccaagtagcagatcaactgtcccgaataga 
accagtagaaggagcgtcctacccctctactgagatctctgaaaccttcccagatgagca 
actctttgccatttaggaagtaccgtggtttgtagacattgcaaactataaagcggtaag 
attcatacccaaagagtatagtaggcagcaatcgaaaaaacttatctctgatgcaaagta 
ctatttgtgggatgagctatatctctttaagagatgtgcagacggaataattcgtagatg 
tgtgcctagagaagaagcacagaagatcctatggtattgtcatggatcacaatatggagg 
acattttggaagtgaacgaacagccacaaaagtcttccaatgtggcttctactggcctac 
cttctatagagactctcgagagtttgtacgtaactgtgatagttgccagagagctggtaa 
tctgcctcaaggttacgccatgcctcaacaagggatcttagagattgagttgtttgacgt 
atggggtatttacttcatggggcctttcccaccatcatactcaaacacttatattctggt 
ggctgtagactatgtatctaaatggatagaggcaattgcaacacccactaatgatactaa 
gacagtgctaaagttactccagaaacatatctttagcagatttggtatccctagagcact 
aatcggtgatggaggaactcatttctgcaataaacagctttactctgctatggtcagata 
cggaattagccacaaggtggcaactccatatcatccacaaataaatgggcaagttgaagt 
ctctaatagagaactaaaagaatcctggaacgcactgtaattgcccgtagaaaggattgg 
gcaaggagcttggatgatgctctctgggcatacagaacagcattcaagacccctatagga 
acttcttcaaatcagcttgtgtatgggaaggcctgtcacctacccgtggaactggagcat 
aaagcctactgggcaaccagattcctaaaccttgatgccaaattagctagagagaaaaga 
ttgctccagctgaatgagctagaggaattcagactcaatgctttcgaaaatgcaaaaatt 
tacaaagagaaagcaaaaaggtggcatgacaagaaactatcatccagagtctttgagcca 
gggtaaaaagttctgctatttaagtctagggtcagattattccccgggaaactaaaattc 
cggtggagaggaccatatgtgattacaagtgtgtcatcatatggatatgtagagcttcag 
gatatcgattctgacaaaaagttcattgttaatagacaaagagtcaaacattatcttgaa 



agcaatgttgagaaagaatgctcaaaactgatactagattaaagctcagtaaggtccagc 
taaagacaataaagaagcgcttgctgggaggcaacccagccattagtagggtttatctgt 
tatttaaataataattatagaagtttgatataaattattttcaacattgattctcaatta 
cagaaagttcacagagttacagaaggattcagagcagaaagcagagaaaaggagctcact 
ggcacaaaaacgccaataagaggcacttttgggtgttaaacgccagaatgggcaccattc 
tgggcgtttaacgccagtaaagatacctttctagtcgttaaacgccaaaatggtaccatt 
ctgggtgtttaaacgctagaattgaagcatcccgggcgtttagaaaaacgcctagtgata 
aaggctttctggcgtttaacgccagccagatactctggctggcgttaaacgcccaaaaca 
accaacaattgggcgttaaacgccagaatggatgccattctgggcgtttaacgccaagaa 
tttggaggggaggaagttttgtttccaactcaattttttttcaaattttcatgttttcat ccatcctttcttgcatgaacatgttacaaattttcatttttcaatttcaatttcaaaaaa 
atcctaatcctaaaaaaatctttcttcaccttcttttcaaatctttttcaaaattcatat atctttttaatttcttttcaaatcttttcaaaactcatctatctctctaatatcttttca 
aatctttttccaactcatcatactatcttttcaaatttagatttctcttttcaaaactct ctcatatcattttaattttaaaattatatcttttgtatatcatacttatctttttctaaa 
ttatatcttctatcatttcttttttcaaaatttttgcccacccctcccttttaaattcac 
attgggcctccccctctcctccaccactcaaatttgactctcctcatattcctctccttt 
cctttctttggcttgaggacaagcaaacctctaagtttggtgtgtttttcgtgatcactg 
ggctaagattcaccaagatcatggctcctaagggaaagcaaaccactccaagaggcaaga 
aagagaacactccaaaaccactttggaatcaagagaggttcttaaccaaagaacatgcag 
accattaccacaaaataatgggtctaaggtcagtgattccggaagttaaattcgatctga 
aagaagatgaatatctggagatctagagcagattcgaaataggggctgggaaatcctagc 
caatcctgagacaaaggtgggtagaaacatgattcaggaattctactcaaatctgtggca 
aacagataagcagagaatgactggaaccgccttctatacctttcgaactatggtcagagg 
gaagatcatctacttcgacctggacagaataagagaggtcttcaagctacctcaactaca 
agatgatccagaatcctttaataggagaatagtgagattagataagcgcttggaccaagt 
tctagaggacatatgcctccctagaaccaagtggataaccaacacaaagggtgtcccaaa 
tcaactcaagagaggggatctcaaaccagtcgctagaggctggctggacttcattggacg 
ttctatactgcccaccagcaaccgctctgaagtcactgtcaaaagagcagtgatgatcca 
ttgcattatgctgggaaatgaagtggagattcatcatctgatttcttgtgagctttacac 
aattgcaaacaagaactccactgatgtcaaattggcttacccaagcttaatctctcggct 
atgtaaagatgctggggtaaagatgggagtagatgagtatatctcagtcgagcacccaat 
caccaaaaagtcaatggaaggacaacaagtacaagacaactccatgaaaaggagggcgca 
ggagttcctcctagaaatctctcagattgactactagacctgcctagaagtatctgtcac 
caagctgcaagaagctatggaccaacttaaggaagaacaacaaaatcaaaatagcaagct 
ttgcaaactgcttaaggagcaagaaaaataagggcgtgagctacaggagctgaagcgcca 
gaagctctcccttgagggaccagacaccccacagattgaaggagcatccatctcccaaaa 
aaaaggttgttgagtcctaatcttaaatctgtgataacttttattattagaaacctatct taagaattatatgagtattagtaattagggtccttatttttatttttattttagttatta 
tctccaagtaagctataatttgttcctttcaacatcactaaacatgaataaaatagtaga 
ttctctttagagtaaagaggcaattatttcaagttttcaataaggaaaattctaattatt 
tttatgtggtggcaacactttttgttttctaaatgaatgcttgaacagtgcatatttttt 
atagtgaagtttatgaatgttaaaattgttggctcttgaaagaatgatgaacaaagagaa 
atgttattgataatctaaaaaatcatgaaattgattcttgaaacaagaaaaagcagtgaa 
aaaaatggcaaaaaaagagaaaaagaaagaaaaagaaaaagcaagcagaaaaagccaata 
gccctttaaatcgaaaggcaagggtaaaatggatccaaggctttgagcattaatggatag 
gagggcccaagaaaataaaatccaggcctaagcagctaaatcaagctgtccataaccatg 
tgcttgtgtcatgaatgtccaagtgaaaagcttgagactgagtggttaaagtcgtgatcc 
aaagcaaaaagagtgtgcttaagaactctggacacctctaattggggactttagcaaagc 
taagtcacaatctgaaaaggttcaaccacttatgtgtctgtggcatttatgtatccggtg 
gtaatactggaagacaaagtgcttagggtcacggccaagactcataaagtagctatgttc 
aagaatcaacatactgaactaggagaatcaatgacactatctaaaattctgagttcctat 
agatgccaatcattctgagcttcaaaggatgaattgagatgccaaaactgttcaggagca 
aaaagctactagccccgctcatctaattagaatttgagcttcacctaaaactctgagatg 
tattacctcttgatctcctatttatcctattttatttatctagttgcttgaggacaagca 
acagtttaagtttggtgttgtgatgagcggatgttttatacgctttttggggtattttca 
tatagtttttagtaggatctagctactttttagtatatttttattagttttatgcaaaaa tcacatttttggactttactatgagtttgtgtgtttttctgtgattttaggtattttctg 
gctgaagttgagggacctgagcaaaaatctgattcagatgttgaaaaaggactgcatatg 
ctgttggattctgaccttcctgcactcgaaatggattttctggagctatagaagcccaat 
tggcatgctctcaattgacttggaaagtagacatgggctttccagcaatatataatattc 
catactttgctcaagttgtgatgacgcaaactggtgtttaatgctaactttccaccctat 
tctggcgttaaacgccaaaaataggttacaagctggagttaaacgcccaaactggcacaa 
aagctagacagaaatagcctctacacgtgaaagcttcattgctcaatccaaacacacacc 
aagtgggccctggaagtggatttctgcactatctatcttagcttactcattttttgtaaa 
cctaggttactagtttagtataaaaactacttttagagattcattttatcatctcatgac 
attttacatctgaatttgtatctttgacgacatgagtctctaaaccccatggttgggggt 
gaggagctctgctgtgtctcgatgaattaatgcaattagttctgttttctattcaatcac 



acttgtttctattctaagatattcattcgcatttcaacttgatgaatttgatgatccctg 
acactcatcaccattctcaacctatgaacgcgtgcctgacaaccacttccgttctatctt 
agattgaatgtatatctcttgggttcctggttcacgagtttgactacctctcctgacaac 
agagcatttaagtccgtgagatcagagtcttcgttgtataagctagaattaattggtagc 
attcctgagatccggaaagtctaaaccttgtctgtggtattccgagtaggatccgggaag 
ggatgactgtgacgagcttcaaactcatgaatgctgggcgcagtgatagtgtgcaaaagg 
atcaatggatcctattccagcattagtgagaaccaacagatgattagccatgtacatgga 
cccttttcactgagaggacggctggtagccattgacaacggtgatccaccaacatacatc 
ttgccatggaaggagacctgcgtgcgtgaagaagaagatagtaggaaagcagaaattcag 
aagacagagcatctccaaaacctcaacctattctccattactgcataacagtatcattta 
attcatgctcttttactttttgcaattaaaactaaaaaccactattgatatcctgactaa 
gaataataagataacaatagcttgcttcaagccggcaatctccgtgggatcgacccttac 
tcacgtaaggtattacttggatgacctagtgcacttgctggttagttgtgcggaattgca aaattgtgattgtaattttc 
>Pipa-ADH167F07_1-non-aut-retrotransposon 
cacaataaattctcgttgcaagtatagtttctaaaccacaaagaatcctttcatacaaaaattttggttgtcacaagtaacaaaccccttaaaaataaaaaccgaagtattca
aacctcgagtcgtctctcaaggaattgcagggaagtgtatttattattggttatgagattttctgagaaattttggaatgaggaatggaaaaataaataattataaattaaag
caaagaaaattaacaagagattttatgtaattgaattaaaaagccttggccaggagaagattattcggaagttctatccttgttggatttcccaagatcaatagtaataggtt
gttgtttctacttagttaacccttaccaaataaaggaaagtcaagtagttgagctaactccgattcacaagttctaatcctctcccttgggaaggattagcgttagtgactag
agagccagccaacaactcccaattataatttaactcttgagtctcccaactcaagggtctcctaatattaatcaactccaaaaccaagttggaagcttactccatcgacat
ggatgctaatttcacatacatgtaaagggagtagaaagaagacatgataattttggaattgagttgagataatcaagcaaataaagaaattaaatagaaaaatactctttg
cattaataaattgacaagataagaagataaactaaagtaatagaataaataaaagtagaagaaaaattaaattaaaggaacatgctaagagaaatcctaaaacctagag
agaggagagaggctctagaaactacatctaaaacctaaattgtgaataatgaaaagtgtcttcttcattcccctactctgcagcctctaatcagtattttcgggcttggaac
tgggccaaaaatagcccagaaatcgcccccagcaatttctgatacgctgaacttttgcacgatccacgcgtacgagtgatgcatgcgtgcgcgttgcctaacagtaag
gcaattatggcaaattatatatcatttcgaagccccggatgttagctttccaacgcaactaaaattgcctcattcgaacctatgtagctcaagttatgtctaatttagtacaaa
gaggttatgcttgacagctttgcaattcattcaatttcttgtattccttccacttttgcatgcttcctttccatcctctacgccattcctgccctgtaatctctgaacacacatatc
acggcattgaatggtaataagagaggattaaaattagcgaatttaaggccaaagaagcatgtttttaatcatagcacaaaattaggaaggaaaatgcaaaacatgcgat
ttctatgaataagtgtgagaataatggatgaaaaatatgctaaattaagcacaagataaaccataaaatagcggtttatcaatctctccacacttaaacattagcatgtcttc
atgctaagctcaagagaagctataaagagtgaaggcaaaatagtaggatgtatgaaaggcaacctatttgtataaatgcagctaaatgcaaaatgctttcacctacttgg
tgaaaagtaaataagcctttcaagaacaaatatgaactggatttcactaattcaaatcataaaaatgaagtacaaatggacatgcagaagaaagctcgtgaaagccgg
gaacaaagaatcgagcatcgaaccctcactggaagtgcatacactctaatcactcaagtgtttgaggttcaattctctcaattctctactaaccttgctttataagacttgct
cttcttctaacaatcaacaaaaatttaatgcacaaatacacaaatcaagaggtcttttgagggttgtaatggggttagggtcaaggtaggattgtatttggtcaggtggact
aaaatctgaatccttaattaatctaaacttcccacctaacttgggacaatccatgtaattaaaatgcaaaatctaactacccattgactatgttttccacatattcatgcatttg
aatttgagtacaactcgtatgtatttctatcatcatttactttggggcatttttgtcccctttttatttatttgcttttttcctttctttttttttctttgtatttttttcttttgttttcttctcaatg
catatgattaaggtattgaatgcaagaatatgtgctcaactattttgttcatttccactaaaaatatataatacccaattctcaaaccaaatgtttccaaacccaatttttccaca
cttaaatcatgaacactctcactagtctaagctaatcaaggattcaaattaaggacattattatttttcgcttagagttaatgatgtgctaaagtaaagaacaaatgggtaaa
ataggctcaacattggtttgcaaaggataatgaatggttaaggctatatgggtatgtaagctaagtgaaacaaaggcctcaatcatataagtgcatgcatacatcaaata
atggaaatatagaactaagcaagacaaagatcacaattatagagagaacaacacacaccaaaaataaaatattggttgataagatgcaaccaatcaaataggctctaa
atctcactggttgtgtgttcgagctctaaaactatgttccagaaataaatttcttcaaacaagtttagcaaaaactttaattcaaattaatgaaatgctataaaatttttcttgaa
aaagaaaatattacttcaaccaagtaatggtaaaatatgcacaaaatcaaacaaacatgcaatcaaacatgcgaatgggacaactaatttaacaaagaaaactaaacat
tggtgttaggacaggaagtagttacctgcggaagttggtatcgacctccccacacttaaagattgcgccgtcctcggtgcatgctgagatgtgcaagtggacgggttg
ctacaactgatgcttttcaccaaaggttgtgcaggtggacttgtcggttgccctattaagaagcttttcctttcccttctcggtgccatcctgaaagaagagaaaaaagga
agaaaagtaacccagaaacaaagataaggaaacaaatagaatatgggtgcgttgataccaaataatgaggatctcaactacatggtagctacaacatgcaagtgaga
aaacagtagaagcaaatgtcatatgaatagtgcaaaaattgcaataatgggggagagagtgtgggtaatgaaagacaatataagtgcatatcaatgcaaatggaatac
aagtgtcataaaagattagcattgatcgataaataatatcacccaacaatataaacaagtcactaagcaccaaaataataagagaaaacatgcaacagttgaataagaa
catttaacaccaacggagaataataaacttagaaaagaaaataaaaacatgaataaaattaaatgtaagaaaaaaagtatgcaaatgcagtaagtaaaagaaatgaga
gagaataaggatgagaagggaggagaagaaagaattaggattgaaagagaattaggatttgggaggagggaataagtgaaactgggcggcggactagttaagtg
aggtggcgtaagcaacgcgcacgcgtacggcacacgtacgcatgggttgagcaagaagaagggacgcgtaagcgtccagtgtgcggacgcgtgcctctaatcgt
gccaatcacgcgagtccagccccgcgcacgcacaactctctggtcatactaggtaggggccaaaattgcaaacgagacgtgtgcatcatgcatgcgcacgcgtgg
atggccaaatgttgaaaaggacgcgcacgcatcagggacgcgtacgcatcagggacgcgtacgcgtgagtggttcagtgcccctagcacagcgccagccccaga
ccagtacaactctctggtcgtacagggatgtacgccgatttcctcatccacgcgggcacaccataggcgtggactcgtgggtagccagaattgaaaatgatgcgcac
gcggtaggtacgcgtacgcgtggtcttgtttgtgcccaaagcacgctttctgcgcaactcccgtgcaactctctgttcaatctaacatattgcacattcacatatgacgcg
tacgcatatgagacgcttgcgcgtcgaatgctgcttttctttatatatatgcagaatgcaagttatgatgcaaaatatatgcatgacactgagaaaaataaaacaaaagaa
aaactaagaaagaaaaggaacgatcataccatggtgggttgtctcccacctaacacttttttttaacgtccttaagttggacatttggtgagctccttgtcatagtggcttgt
gcttgtactggtccttgaatccccaccaatttttgcaaatccaatagcctctggggtcccaaactaggcacaaaaagctttcaagcaagttaaagcaagtgacaaggcc
ccaagagtgttgattgttggaatgaatttcggggtctcaaatcttgcttttacactcgttttcttgatgatcagcatttttccacttgggtggtgagcaatcagaattctcgctg
agacatctaaaaaatttcctagacccattcaaccgagctctacaccaattcttgcacttcaactttgaacatgtagctgtattgaaccttgcctgacaactccaaccactac
cgatctccctcttactcttaaagtcacaaagagctctaagttgactatccgtcttaagtaacccatattcaagtgggaaggtaaaggttaaggataagaattttacctacttt
aatgttgtattggatggtaatggttttgggagaggtgtttctaatgatcttgcaagatccacttccttctgttctttcttgcaagcttcttcaatttcaacctcttcctcttggtagc
tttcttccaattcaatctcttctccattgcgtaccaagggcatggaaggttgtgcctcttcttctttaatctccatctcttgatcaacctcttcaaagtcttcaaccatgatatgcc
ttagaggttgtacaccatccacaacatcgatttcgcatccgatgggagaagtttcaacaagatctttaatgtcacttagtgtagagttgtcttcaatgatggaacttccctttt
gtgcaaccatccctaattcttcaactattcccttatcttcaagggtctcttcctcctccaccttttgggcatcctcttgcttctcttgaagtatgcgtgcgtgaaaccgatctatt
acattcctaagatgatcccttctctcttgttccatgtcaatagcataattgggatcatcttgctcttggattgatagatacctacgggatataagggcttggagagtagaggt
gagaccaatgagagtagaggtaagtgtagtttgaagctctctttggccttggtgaataacattaaaggtatcatttatgggagcttggggtggataggagggtttatttgtt



gggagaaagagctcatgaaaggaaggtggtttaccttgataaggatatggagatggtgtatatggaggtggtggttctaagtatggctcataaggttcttggtatggtg
ggtaaggattatggtcatatgggggtgtttggtggtaaggggcttgtgagtatggtggttcaaaattatgttgaggagggagttcataggcatgtggtggtggttgttga
cacgtacaagaaggactaccacatccattagattggtatgcattaggattggagttatacctatgtgagatcggaggaggttgttcccaagaaggttgtctataagcttgt
ggctcctcccaaccttgattgttttatccttgatgcatatcctcattgtagcttccattccctacaacataatttgaactaaactcatagccaaaggggtgagaattcatagta
ataagacaaaataaaaacaaaaactaacaaataagcaacaagcaaatatttacaataaccaataataaggcacacgtttgcaatttcccggaaacggtgtcattttgatg
aacggatttttgtgtgataaagaatttcacaataaattctcgttgcaagtatagtttctaaaccacatagaatcttttcctacaaaaattttggttgtcacaagtaacaaacccc
ttaaaaataaaaaccgaagtattcaaactttgggtcgtctctcaaggaattgtagggaagtgtatttattattggttatgagattttctgagaaattttggaatgaggaatgga
aaaataaataattataaattaaagcaaggaaaattaacaagagattttatgtaattgaattaaaaaaccttggccaggagaagattattcagaagttctatccttgttggattt
tccaagatcaatagtaataggttgttatttctacttagttaacccttaccgaataaaggaaagtcaagtagttgagctaactccgatacacaagtcataatcctttcccttgg
gaaggattagcattagtgactagagagccatccaacaactcccaattacaatttaactcttgagtctcccaactcaagggtctcctaatattaatcaactccaaagccaag
ttggaagcctactccattgacatggatgccaatttcgcatacatgtaaagggagtagaaagaagacataataattttggaattgagttgagataatcaagcaaataaaga
aattaaatagaaaaatactctttgcattaataaattgacaagataagaaaataaactaaagtaatagaataaacaaaagtagaaaaaaaactaaattaaaagaacattga
atctggaattgagaagaaataaacctaaagctaagaaaaatcctaaaacctagagagaggagagagcatctctctctagaaactacatctaaaacctaaattatgaata
atgagaagtgtctccttcattctcccactctgcagcctctaatcagtatttttgggcttggaactgggccaaaaatagcccagaaattgccaccagtgatttcatatatgcta
tactttctcacgatccacgcgtacgcgtgatgcacgcgtgcgcattgcctaacagcaaggcaactatgacaaattatatatcattttgaagctccggatgttagctttcga
acgcaactagaaccgccaaatttggacctctgtagctcaagttatgtctgatttagtacgaagaggtcaggcttaacagctttgcaattcctttaatttcttgtattcattcca
cttttgcatgcttcctttccatcctctacgccattcctgccctgtaatctctgaaaacactgaacacacatatcccaacatcgaatggtaataagagaggattaaaattagc
gaattcaaggccaaagaagcatgttttcaatcatagcacaaaattaggaaggaaaattgcaaaacatgcaatttctgtgaataagtctgagaataatggatgaaatccac
taaattaagtacaagataaaccgtaaaataacggtttatcaat 
>Pipoka-AHF107L23_1-Ty3-gypsy-retrotransposon 
tgatggtggcggaaatcgaccagttaagaaatttaataaatgaattgcgttgcaagtacagttcttaaccaactaagatccgccttctcaatttaaaaggggttgtcacaa
aaattaaaattaaaaatactgggagtatgagtcccaggtcgtctcccaacgagttgcaggaaagagtgctaatttattaattaaaaattttccagaaggtttgaattggata
atgagtaattaaaataattataaattaaagtaataaaactaagaattattattaatataaaaagccttgactgtggagttaattaattagaagttctatccttgttggaatcttctc
atgtgtaatgtgaagcggttgttgtttttacttagttaacccttactgagtaaaggaaagtcaagtgactggactgattcttatccgcagatcctagtcctttcccttgggaag
gtctagcgttagtagatatagaattagccaacaatgttcaaatcaactaatcacttgagcattccaactcaagtgtctcctcttaatcaacccccatgtcaagtagaaaatct
actccattgacatggaattaatattcataaaaatataagaagacataataaattaaataaaataaaatagagaattaaaattaattaaaattaaaagtaactctatatattaata
aattcaaaatgcaacatacttaattgaatagggtcaatgagcaatgaataaaagtaaaggaataaggaaacaaactaaagtaatgtcttcacggaggtaacgattcttca
gcatccaaaatccaaagaaaaagcataaattatcaatgtaaaactaatctagatttagatctaaaactaagagtaatcctaatctcgatgtatctgaatgtgtctggatgcc
tgttgagtttttgcatgttccctagctttagtatgtgtttctgggccgaaaactgggtcaaaatgtggcccgaaatcgcccccagcatattctgttatttttgcagatcgggc
aggtcacgcgtacgcgtcatgcacgcgttcgcgtcattcagcgattttccttgtcacgcgttcgcgtcgtccacacgttcgcgtcattcgtgcagacttcaatccacgcg
tttgtgtcaggcacgcgttcgcgtcgctgcgatttcttcttttcgcgtgctcgcgtgagccatgcgcttgtgtcattgttcgctggtcatctccttggtttcttgtgttccttcca
tttttgcaagcttcctctccattctctaagccattcctgccttatgaagcctgaaatacttaacacacggatcacggcatcgaatgggataaaggagagttaaaatacataa
ttaaaagatctctaggaagcaagttttcaaccatggaataattttgggaaggaattgtaatatcatgctaattatatgaataagtgggtaaagacttgataaaaccactcaat
taaacacaatataaatcataaaataatggtttatcaacctccccacacttaaacattagaatgtcctcatgcttagttttaaggagataaaatgaatgagtagggaaatgta
aaaatcatgctatgcaatgcaatctatatatatggatgcaactatatgattcttgtctacttggttaaaagggaaacaagctcttcaagacaaatgtaaattagatttcactaa
ttcaaattatatagtaaaaacatgtaacattgtaagaagacatctcatgaaagcaggaaacatagaattaagcactgaaccctcactgatggtgtatatgcactctagtct
ctcaagtgtatagggtaatcactctactcttctctaatcatgctttctaaactttgtttttcacctaacccatcaacaatatttaatgtaccaatgcaacatgatgaggtctttttc
aaggttgtaatggggctaaggtaagggtaagggtatacatatggctaagtgagctataaattgaatctttgactaacctaagctcttatctagcatacatacactctatata
actctagaatcatgcctagctacctataattttcacttttgcattatatacttatgtattaacttttccttaaatttttatcacatatgcattgatctttgaacttaacttaacttataatt
ggggtaattttgcccccttatttatttacttaattactactttttttttactaagaaaatgaacatagcttattaatgcacatggatttttaatttttttgtagtttcacatgagtaggta
cccaaatttccattattttattaaggtaagaaaataacatattcctttattaacccatgttcccacaattttcccatgcttaattaacacacaatttctatcttaagctaaccaaag
attcaattgagatatttaattgtttttctacttaaggctagtaatgtggtaaaatatagaacaaatgggattaaaaggctcaaagtggctgacaaggatgattaaaaggcta
gacttatttgggataagtgagctaaacagttaatggcctcaatcatatgcatgcatataaatacattaaacattggacatataggatgaaacaaaataaagattacaatcat
aaagaagtaaacacacaagaataaaatatttatggttaaatagtgtaaccatgtaattaggctcaaaatctcacgggttgtgtgttcttagctttttaaactatgttccaatta
caacttctaacaagtttaacacaaaagatttattttaaattagtgaaaattttcaaaaatagggtcttaaaaagaaacttattatttttttcaatcaagtagaacatgcatgcaa
ctaattattactatacaatttatcctatcctaaacaaaaaaaaaaaattaactaaatatcctatattattggtgtttaaaggaaaagaaattacctccggaagtcaggtattga
ccgacctccccacacttaaggctttgcaccgtcctcggtgctgtctgtcaggaacagaggggggctggtagcagtatctccaccattgggaccgtcatggctccctgt
gctggtaaatgatgtggagtccggggtgggtcttctctaggtggttggttaccaacaagaagctccttgaggtatgtaaatctgcgcttgttacggcactctctttgctttc
ctttctgttcaagccggtctagcttctcaaggatcttgtggagcagttggtttgttgaaggtgcttgtggtgtggaagaagaaggaatatcttctgctggttctgtggtctgg
ttgatagttgctgctggaggtctgatatacttcccgttagggacgtattgatcatctcgtggaatcaaggccttggtgtccccatctctgtaggagactccggctgctgag
atgatatctgaaaccaaggtgggaaaaggtaagttgcccgcaatctgtacgtgtcccatagcatgccgaatgtgtcttggtaaattgaggtgctggtctgtaaggatac
accagagtaaaacagccatgtctgcagtgaaggaggactcgtgagtgctcggaaagacgtaatgggacatgatttgtgcccatactcgagcttccaaagtaagtgct
gaagccaatatgcccttaggtcgggaacgatggtatccgtagatccacatgctgccaggttgtgtgataactctgagaacggcgtcccagtcaaattggtatgtctggc
gcttgagtaaagcttcttggaatgcgtccaatccttctggagtagggagaagatctaaagcctcttgaatggcctcttcagttatggggacttgcttctgacggacataga
tagactgcatggttggcaagaaaaaatttgagtagaactctactacccatgatagattaacctgccgtggctgtctctgtaggaatctccattgtcttcgctctatgcaggg
ctcaacaaattcagcaatgttggttgggaggataagaagatactcattgttataattccttttagccaggatggagaacatctgctcacagtagcggttagtgaaccgtgc
agtctcctttgctgaaaggctttctctttttcattgaccttgatgatcctcttgattcgttttgttgagggtttcaccgctgttgaagatggctctgccattagtgtcctttttgttcc
tttccttgctggtggtttgggagtagctttctctttaccctttttggtggccatcctgaaagggaaaaggtaagtacttttaaaactttaagggttagagcaaggaagagca
ggatgcgtgataatcaatgcacggtaaagaaggatatcgttaacacatggtcatgactacatgtgaaaagttcatcactagaaataaagcaagtgcaggtgatgacaat
taaatgcaagatgtttattggcatgctggcaaaggcatgagtagcatagatcaagcattaaatgtccaagttagattatcaactctttcaaactaacaacctatttgtattga
caattatatttaatcaataaaatataaaaggagttttatgaaaaacaggcattagagtagtagaatgacataaaagtaatgcatgatgccatacgggatttttcacaagcac
ttagcatgcatggtaaatatgttatggaaaatattaaattgaatatgcaagcaaccgtttaagaagtaatatttaattgtaaaacaattctacaataatccacaagcaaaatat
agaagaaaacaatcacccaaataaatttctaataccaattataggaataaaaagaaaagaaaaagaaagaaaagaaaaatatagataatgaaagtgaaaagaaaaag



aagaagaaaacataaataaaaataataaaggaaaagtaaaaagtaaagaaagaaagaaaagaaccttgataatggatgagaaaaataagggaggagaaattaaaa
agtgaaaatgagtagagaaggaagaagggggaagaaagaaataataagggaaaagaaaaattaggatttggggaagaaaagataagatattttggctgatgtggat
aatttgtgcgccgcatgtgacgcggacgcgtgagtcacgcggtcgcgtggtgtgtgatatttgtcaagtgacgcggacgcgtgggtcatgcggtcgcgtgacttgatt
tatgcgaatggtgcgagggcagccatgcgttcgtgcaactctctgtttaaaacccattttgccaaattttagggtgacgcgatcgcgtggttgacgcgatcgcgtgaatg
gccatgttttgaggacgacgcggccgtgtggggaacgcagtcgcgtgatggggttggtgcttccagcatcattccagcccagctccatcataacttgctgccatacac
ctcttttacgtcgatttttaggggcacgcgttcgcgtgagtgacacggatgcatgggaggctcgtttccaaaatgacgcgatcgcacgggcatgattgtgcctaaggca
cgcctccagccacgctttcgcgtgactctctgttcaatttttttttcttcagaacgcacatatgacgcggacgcgtcagcgacgcttacgcgtcgcgtgcgtgtgtgtgtgt
gttttttttttaagatatgcagaatgctaatgcaaatgtgaatgcaggctatatgcagaaattatgagaagagtcattaacaccataaaaatagaaatgaagtgaaataaat
ctaagactgaaacggaacgatcataccatggtgggttgtctcccacctagcactttgcttttacgtccttaagttggacgctcattaggctcattctgcttctgttggtgggt
cttccaagaggaaaacctctagttctttgttatttttcatcttctcaccatgataaagcttcaggcgatgtccattgacctttaagaatttggagctagaaggatgacgcagg
gggaaaactccgtatggctctgctttttctactctgtatggaccttcccatcttgatctcagtttacctggcataagcctcagtctggagttataaagaagaactaactcccc
tggtctgaattctttcctttttatgtgcttgtcatggacagccttcatcttttctttgtatctcctggagttgtcatatgcttctaggcgaagattctccagttctgctagttacagct
ttcttttagcaccagctttctcaagattcatgttgcactccctcacagcccaaaaagccttgtgttccacctctactggaaggtggcaagccttttcgtatactaggcggaa
ggggctcatcccaataggtgtcttgtatgctattctatatgcccagagtgcatcttgtagcctggcactccagtccttcctgtgaggttttactatcttctccagaatacgctt
tatctctctgttagagacttctgcttgcctattggtttggggatggtatgctgttgctactttgtgaattatcccatgcctcttcagtaatcctgttagtctcctgttacaaaagtg
agtgccttgatcgctcacgattgctcgtggtgatccaaagcggcaaataatatgatttctaacaaaagaaacaacagtgttagcatcatcattacaggtaggaattgcttc
cacccatttagaaacataatctacagctaacagtatataaaagtaaccattagaatttggaaatggacccatgaagtcaatgccccaaacataaaaaatttcacaaaaaa
gcataatcttttgaggcatctcatccctcttggatatattaccgaacctttggcatagggaaaaggatttacaaaattcagcagcgtctttaaaaagagtaggccaccaga
atccacagtctagaatttttctagctgttctttgagggccaaaatgtcctccactctcaaatgagtggcaggcctccaaaatggactggaattctgatcgagacacacacc
atctaattacctggtcagcaccacacctccataaatatggatcatcccatataaaatatttagactcgcttttcagcttgtctctttgatgcttagtgaagtttggaggaaaag
tgtggctaactagataattagctatatgtgcataccaaggaactatctcagatactgcatgcaaactatcaaataggaaattatcatttataagagtggaatcatccttaatg
tgctcaaggcaactcaagtggtctgccactagattctggttaccactcctatccttaatttctaaattaaattcctgcagcagcagtatccaacgtattagccttggtttggat
tcttttttaactaataaatattttagagctgcatggtctgagtacactactaccttagtaccaagtaaataggctcagaatttatccagaacaaaaacaatagcaagaaactc
tttttcagtagtagtatagttagattgagcagcatctaaagtcttagatgcataagcaattacaaaaggcctattgcatggttggaagcattatacataatttcaaatagctg
gctctagtatggtcctcttacaattggagcttaagtcaaagtgatcttcaacttatcaaatgcctgcatacaatactcactgaactcgaactcaatatctttctgcagcaatct
ggataaaggcaatgctaccttactgaagtccttaatgaatctcctgtaaaaacctgcatggccaaggaacgaacagacttccctcacggaggaggggtaaggtaaac
tagaaataacatccacttttgctggatctacagaaatgccagtattagacacaacatatcctagtacaatttcttgttttaccacaaagtgacatttttcaaaatttaacacaa
ggtttgtactaatacacctgtctaatactctagataaactatccaagaaaagactaaatgaatcaccatatatgctaaaatcatccataaaaacttccatacagttctcaata
agatctgaaaagatactcatcatacatctttggaaagtagcaggtgcattacacaagccaaaaggcattctcttataagcatacgttccaaaggaacatgtaaaagtggt
cttctcttggtcttcaggagctatatgaatttgaaaatatcctgtataaccatctaaaaaacaataatgagatttacctgacaggcgatcaagcatctgatcaatgaacgac
aaggggtaatgatccttgtgagtggcttggttgagatgcctatagtcaatgaaaactctccatgaattctgcaccgtagttgtcaggagctctccgtgctcattctttattgt
tgtgactccagacttcttgggtactacttgtactgggctgacccattcactgtctgatatggggtaaatgatatctgcttcaagtagcctggtcacttccttcttgacaacttc
taagatggtgggattcaatcttctttgaggctgacggataggctttgctccctcttctaagaatattctatgctcacaaacttggggactgatgcctactatatccgccaag
ctccatccaattgctttcttatgttttttcaacacactgagcagttgctcctcttgttgagaggtaagttcccttgcaatgataactgggaacttctgattatcctcaaggtaag
catacttgaggtgtggagggaggggatttaattctaatttctgctcgtagctaggctctggatcatctggggctggtgataatggtaaagggtctttattgttttcagaaagt
gtccccatacttggaccttgctccatgtccttctcttccatttcttcttggtgaacttcaactacagtttcatcaataatgtcgcactggaagatagaatgatcttctggagggt
gcttcatagctttatttaaactgaaactcactgttcttccatctatctcaaaggagtaagttcctgggaatgcatctagcttgaactttgaagtcttcaggaatggtcttccaa
gcaggattgatgatggtcttcttgagtcattagggggcatttccaggatatagaagtcaatgggaaatgtgagccccttaatgctcactaatacatattcagcaatttcaac
tactgtaataatgcttttatctgctaatacaaaatgagctgccgacctttttaagggagggagcctcaaagtatcatatagacaaaggcattatactaacacacgctcctaa
gtcacacatgcagtcagaaaatattacacctccaatggtacagttaaccatacatggacctggatcactacatttttcaggtataccccccattaaagcagatatagaatt
acctaaaggaatagtttctaattcattaattatatctttatgtatgcataaatcttttagaaactttacatatttaggtacctgctgaataacatcaaaaaggggaacagttacct
cgatatttttgaatatctctaccatcttggaatcaagttccacctattttctgggcttccttgcaaggtgtggaaatgggataggggtggtattacttgcagcttctgcatcctt
tgatgtttcattctgtggttgagctgcttcttctttaactatgttttgcacgtcatcttcttcttcagcatcttccacttccaccacatcctcagctgggacgtgttctggtgagctt
ggctcctcatggttcctctcttgtaatgtggttccagaccttaaagtgatggcattgatgccaccctttggattaggtaggggttgagaaggaatcccactagagcttgaa
ggttggttagtggaattatgtgatgaatctaatcgggagacgagagcttgtaaagtggcagtcataccattcaaagtagagttcagctgcgcttgcatgtcttgttgccct
tgtgcaagagaacggagcatctcgtcatttgatgaggaattggagtaagtgatctgaggaacctgctgttggttgtgctggggtccttggggctgtcttaagtgaggtg
ctctgtaaggttggttctgattctgctgtctgttgttattattgttattccacctctggttgtagttgctaccctgttgattgtatccttgatttgggcggtcatagaagttatgagt
ggctgccacagtgttatctttctgttggagctacggacattcatcggtataataactataatcaacacagatcctacacactctttgtggaaccaactgttggctttgatgtg
gtggggaaggctgagctttatgtgtttattgttagtttaactgcatctgttttagtaggttggtcatttcacatatactctgggtaagagtagtagtttcaacactagaggagat
ctctgcaacagcttttgagtggttacacctctgcctgtgattcctagtggactcagctaagtcgctgatcagttgccatgcttcatctgtggtcttgtgcttttttaggaaacc
attactagcaccatccagtgtagtcttatcctgggggttcatgccttgagtaaagtagctgatcaataccagtctatcaatcatgtgatggggcatgcgtccagtagattat
tgaagcgctcccaatattcatagagggtctcagattcaccctgaacaatcattgaaatctctttcctcaatctatcagtaacttcagctggaaagtatttttccaaaaattctc
ttctaagcgtatcccagttagtaacagttgcttcaggttgggtgtagtaccattccctcgcttttccctaaagagaaaatgggaaagcgattaacagaataaaagtttcatc
tgcaccatgacgcctaacagtagagcaggctgtttggaaatccctaaggtgcttaataggctcttgagcagataagccatgaaacttgggcatcaagtttattagtgca
gtcttcagttcaaaatctgcagccagatttggatgacgcacttgatacgattgcagtgtaaaatctggggctccagcttcttggagagtaatccttctaggtgctgccatgt
tacctgcacgtgaatcaactgaatcagtagtaaatgagcttgtctcgctctcagatggcggttcagattcgccctcagatgagactggtgaatcgataacaatcacttca
ccacccttagaggctaaccgacgtcgagctcgcctaatacgtgaaagagttctttcaatttcaggaacaaaagcggctaagcttggatcaggcaatgaacgcgtcatt
caatgagaaagacatatagctcatggtaacaaaataaaaacaaaatatgcgaataaaataaaatatgtacactaattaataatctagcacactattgcaactccacggca
acggtgccaaaaattgatggtggcggaaatcgaccagttaagaaatttaataaatgaattgcgttacaagtacagttcttaaccaactaagatccgccttctcaatttaaa
aggggttgtcacaaaaattaaaattaaaaatactaggagtatgagtcccaggtcatcttccaacaagttgcaggaaagagtgctaatttattaattagaaattttccagaa
ggtttgaattggataatgagtaattaaaataattgtaaattaaattaataaaactaagaattattattaatataaaaagccttgactggggagttaattaattggaagttctatc
cttgttgatatcttctcaagtgtaatgtgaagcggttgttgtttttacttagttaacccttactgagtaaaggaaaatcaagtgactggattgattcttatccgcagattctagtc
ctttcccttgggaaggtctagcgttagtagatatagaattagccaacaatgttcaaattaactaagcacttgagcgttccaactcaagtgtctcctcttaatcaacccccat



gtcaagtagaaaatctactccattgacatggaattaatattcataaaaatataagaagacataataaactaaataaaataaaatagagaattaaaattaaaagtaactctat
atattaataaatacaaaatgcaacatacttaattgaatagggtcaatgagcaatgaataaaagtaaaggaataaggaaacaaactaaagtaatgtcttcacggaggtaat
gattcttcagcatccaaaatccaaagcaaaagcataaactatcaatataaaactaatctagattcagatctaaaactaagagtaatcctaatctcgatgtatctgaatgtgt
ctggatgcttgttgagtttttgcatgttccctagctttagtctgtgtttgtgggctgaaaactgggtcaaaatgtggcccgaaatcgcccccagcgtattctgttatttttgtag
atcgcgcaggtcacgcatacgcgtcattcagcggtttttcttgtcacgcgttcgcgtcatccacgcattcgcgtcatttgtgcagacttcaatccacgcatttgcgttaggc
acgcgttcgcgtcgctgcgatttcttcttttcgcgcgctcgcgtgagccatgcgctcgcgtcattgttcgctggtcatctccttggtttcttgtgttccttccatttttgcaagc
ttcctctccattctctaagccattcctgccttatgaagcctgaaacacttaacacacagatcacggcatcgaatgggataaaggagagttaaaatacataattaaaagatc
tctaagaagcaagttttcaaccatggaataattttgggaaggaattgtaatatcatgctaatcatatgaataagtgggtaaattcttgataaaaccaatcaattaaacacaat
ataaatcataaaatataaatcataaaataatggtttatca 
>Gordo-ADH179B13-non-aut-retrotransposon 
tgatgccagggcatcttggccaatttcactgaccttttctttactgtttttaaggtagtt 
tcatgcatttccttaggaaataagctagttttgggtagatattcacttacaccttgattc 
aagcatacattgtgaattttacatgattttatgaggattttgcatgagtttagtaacaaa 
ttgtatgttgcattacccatgacttggactagaactttgatgcactctattgcttgattt 
caggaccaaaggaagcaaggaagaaccacttagcagtcacgttaatctaattaacgttac 
cactgcgtggaatgggaggtaacttgcaaagttaatgagagaagtgattgccaataacgc 
tctcgaagccatcattccccacgttaagagtcacgttaactaagttaacgtgaactctaa 
cgtgaagaatggactttgagccaacgttagtgacacttaacattatcactaacgttggcc 
aatgatcataagtggccatgttagagtccacgttaacttagttaacgtggcctctaacgt 
taaaagggagaaggaagccaatgttagtgacactcaacattgtcactaacattggcctaa 
ggtgaaatgtaccacgttaactcccacgttaacttggttaacgtgggagctaacgtaaga 
ggcaagggaggtcgacaacgttagtgacacccaacattgtcactaatgttggaagcaccc 
acaaaaccccccaaggagccatgttaactttcatgttaacttagttaacgtggaaagcta 
acgttgatgagtgaaagatgagccaacgttagtgacactcaacattgtcactaacgttag 
ggatggctaagaatggccacgttagaagccacgttaacctagttaacgtggactctaacg 
tgagacataggggcacattggaacgttagtgacaatgttgaatgtcactaacgttctcga 
aggttggcaaggagacgttagaagccacgttaacctagttaacgtggactctaacgtgag 
acataggggcacattggaacattagtgacaatgttgaatgtcactaacgttctcaaaggt 
tggcaaggccacgttagaagccacgttaacctagttaacgtgagctctaacgtgaggcaa 
aggggtacattggaacgttagtgacaatgttgagtgtcactaacgttctcgaactcatac 
tttcctaaaacgttaacacccctaacgtcctgagctaaagtctctgcccacttcacactt 
tctctctgcaagtaaaaccaagcgcaaatgaagaagagaaatgcttcaatcttaagatcc 
aaaggcctaagacttgaagagccaactagaagctgagaagagtagtatatatatgagtag 
ctttgaattatttaggggaggaagttggaaaagggcactactctctgtattttactctgc 
tcttttagttccatgatgtattctccatctttgttttcatttcctagagctataaacaac 
taaacccctttcattgggttagggagctctgttgtaagttgatggatcaatactaatttt 
cattattcttcttctatcttttctcttgattttacttgaaagctttcgatcttcatccca 
ttgggtagttatcttggaaaagaatctattcaaacttggatctcttctgaaccttgaaag 
aggaatgaagagatcaagctagaaattctttctcatgctggaccaaattgggtttggatg 
gatatgtgactataatcctctcaatacttgatttgggaaatgcatgtggtataattagtt 
accacacttcatctcttctcatgagcaattgaccaaggaattggctattgatcaagattt 
gagagattgaattgcaagaaattgtaattcaatcaattaagattgctaaggagatcaatg 
agtgcattgattgaggaagagatgaaaatgaacttgatctggagaattgcaacatctcct 
gcgcccaatgaactccccaattctgatctcacccattctctttaatttttgcgtttactt 
tcatgatcaaacacctcattcccatttacaattctgcaatttactttcagtcatttactt tcagccctttaattctagcatttactttttctgtcatttacattctcgccattttatttt 
ctgcaaatctcaacccaaattctgaattcgctcaactagaacattcttctaattaaagtt 
gcttgatcaatcaatccctgtgggattcgacctcactctattgtgagtttttacttgacg 
acaaattcggtacacttgccgaaggaaatttgttgagagacagtttccacttgcatcaag 
tttatggcgccgttgccggggattgattgtgcatcaacaatgattaaattaggagatcgc 
tagattgaacatttttgttttgttgatttacttttctgtttgagtaatttactttctgtc ttagttaacctgtccccttccccatctactctttcgtgttctttgttatttaccattcag 
tttactaacccactaactgtttaatatattgcatcactcacaactaacagtaattctgac 
agcaatactatctgcacatattgttacttgcttgtacttgttggttgtatgacagggaga 
agaagcggggctttaacttctttcgattctgaaccagagaggaccctccttagattaagg 
agggaagcaagaggaaaacgtgcaatcggtgctgaagaggaggaggaacactttgaacta 
aacatggaaggcaacatggaaaaccaacatgaagaagaggctaataaccatgggggatga 
ggtagagcaaatcatgctgggggagatagaagagtgttaagctcttacattaatccaaac 
acaggcaactgtggaagtagcatttagaagcccaccatacatgccaacaattttgagcta 
aaacctcagctcatcactcttgtgcagaataattgctcatttggaagacgtgctcaaaaa 
gatccgaatcaacacttgaccaccttcttgaggatttgtgacacagtgaagtccaatgga 
gtccacccggatgtctataggctactcttgttccctttttcactcagggacaaggcatcc 
aaatggcttgaatccttcccaaaagaaagcctgacaaattgggaggaggtagtgaataag 
tttttggcaaggttttacccccctcaaaggatcaataggctgagaactgaagtgcaaacg 
tttagacagcaagatggggagacactttatgaagcttgggaaatgttcaaagacctaaca 



aggaggtgtccaccaaatatgttcaatgaatgggtgcagttgcacatcttctatgaaggc 
ttgtcatatgaatcaaagaaggcagtagaccattcctctggaggatcattgaacaagaag 
aagaccattgaagaagccatagatgtaattgagactgtagctgagaatgactacttctat 
gcttccgaaagagggaacactagaggagtgatagagctaaacaatgtagatgctctgctg 
gctcagaacaagctcattaccaagcagcgagctgacctcaccaagaagatggagaggaac 
caagtggcagcaatcaccacctcctcaacaacccaagaaagagttgaagaagaagcagag 
ggtaaccttgagtaagccaactacatcgggaatttacctagacagaaccatgatccatac 
tccaagacatacaaccttggatggaggaaccacctaaactttgggtgggggaatcagcaa 
gatcaaagccaagaccagagacgttacaactccaacaacaatgcagctcatcaacaattc 
acacagaggacatatcaacacccccacaacaacacttctccacacccatatcaaaaccac 
aataacacctctcatccttccacctctaatcccaatctaccatcaattgatgatagactc 
tctaagcttgaaaccttacttgaaggaatatgccaagagattcaagaaaacaaggtgttt 
aaagaggaggtgcgagccaatattaagaaccagggagagaccatcaagaagctggaattc 
caagtgggatgcttagctcagaagattcccaaacctactgatagctttccaagtgacacg 
gagaaaaatccaagaggagaagcaaagaaagtaagatgggaagattgtaaaatggtcact 
acaagtgatcaagaggctgaagacaagcaaggcaaactctccaaacagcctgaagacagc 
tcaacagaggaggaggatagagatcaccaagaaccagaaatctcacaacaagagttgctt 
aagctctatgcaccatttcctcaactgctcaatggtactgtgggaaagagaatatactca 
aggttcctagacttgtttgcatctctgcatgtgaacataccattcatcagggccatccaa 
caaatgcatgcattcatcaagtatatgaaggaacttcttcccaaaaaaagctcactcaaa 
gaaggccagactatagtgttgaacaaggaatgtagtgcccttattcaacctgagttgcct 
gcaaaaagaaaagacccagggagtttcacatcccctgtgccataggagaaacaatgttcg 
ataaagcactctgtgatttgggggcaagcatcaacttactgccattaaccttggtaaaga 
ggctgcagatcaatgagataatgcccacagatgtcatcagactggctgacaaaactcaaa 
agcaagcaataggagtggtggagaatgtgttgctaaaagttgggaaatactttctcccaa 
cagactttgtcattatagacatggaagagagtcacacccacccaatcatattgggaagac 
cattcctagctacagccagagcactcatagatgtggagcaaggggagctaatattgagga 
tccatgatgaacgactcagctttaatatattcaaatgctcacaagaagcagaccaagagc 
acaagaaaccaagcaaagatcacaatgagatgttgaaggaggaagcaagcattgaagcac 
acccaacccatctagcaaaacccatgcatgaggaacaaggaaataggcagttgtcacaac 
tcaaggaaaaactagaggaacctaaaccactagagatatgtgaaggaagcaacaaaacca 
cctcagaggaaggagtcatcaaaagcaaggcaatgtcaaaagacacaaggaagaaggtac 
caaggaagtagaggaacaaaaatatccttacggaagacttctctctaggggatagagtga 
tctcagcttacttcccagatattccccctaatctccccactgtaccatctcagttaccta 
aggtcttcactatcaacagtgttctctccctggaacatgtcgagatcattgatacaacca 
atggatacaagtccacagcaagagggaaagacctcaagcattaccaaccaccctgatgag 
ggagaaacgtcaagctagtgacgtaaaagaagtgcttcatgggaggcaacccatgttttg 
tatgcttttagaaaagtaaataagtcaatgtttatgaagtccaacccaaacttgacaaac 
acttggtgaaatcctgattgtgcagtatatagtgaggaacaagtttggtgttcaaagcaa 
accaaggtgcatgctagtcttggagctttaaacagaactcttcaccacaatgctccacac 
taagtttggcgtcaccccatggtgccaccaatatgcatataaggacccacagttagttag 
ttagttggaattcataaataaacaatctaatcttttcttattttttttaattctagccgt aaagttcatattgtcattttgatatcttttcttacttttcttattttatctttataggga 
aaagaaaaaggagcattgatgaggattgattggacaattaaatggggggattcggccact 
tcatgaagagaactacacacttgtctcaagaaggaacgcatggggaaacgttgccatgca 
acattgaagaaaggagacccttgaagaccgaaccattcactctcattaagtgatgatcct 
tgtccttctttcatgcacaaccccaaccgtccatcaagcaaccattcttgcaatccacac 
cttccgttctctcatgatatccctatataagggaaccttagtgcatggtcactcctcaca 
ttcaaacccccactctcacacttcacactttcggcttgctaaaacccttcatcatacctt 
gtcctagccaacccactcttcatccatccgtatcctccaaccccctcaaaaatagcaacc 
caagttcatggaatcatcaagctcaaagaggcaaaagaggaaagaacccatggagagtgc 
tcctttcgatgagaagagattcaaaactgcctttcatgagcgtgaatttgagcggataag 
ggccagaaagatattgccagaattaatattccaaatcaatgcaaatgaatcaccacagat 
tcgggagaaaatcgaacagagggggtggcaattgctcacaagtccagagggaaagatcaa 
tgaaaacctcatcaaagaattctatgcaaatgtagttagagaagacaagaccaaggcccc 
aaccttcaaaagctacgtgagaggcaaggaggtggacttcagcccaagtgccataacaag 
agctcttcacctgaaattacctcattttgatgaggccagttattaggcaaggataagtag 
aagccctgataatgatgagctctcagagatagtgttagacatctgtgttatagcagctga 
ttgggagaggtacgcagatgggaggcccaagttcatcaagaggggagaccttagccctga 
agccaaggggtggtttgaacttgtaaggaggtccatcctaccagctgcaaataattcaga 
agttaacatcaatcgagctactatggtgcattgcttggtacagggtggggaaatcaatgt 
gcatgagctcatcaccgaggggattcaagattcagctgagaaggttaattcaggtgccag 
gctttggtaccccagcaccattctctgcctgtgcaacaaggcaagggtgatatttgagga 
cagcaatccagactgggttaacccagggaggccagttacactcgagcgattggtctatac 



cacacctgctcagcaacaaagaaggccacatataggaaagcaaaaagccaaggaaggaac 
tcatcaagaggaatatcatcaagaagaataccaacaagaagagcatcatgacccagccaa 
cctaaatatgactcaccttctaagagccattgaggatttgggaatgagacaaatggaggg 
acaagagcaaatacttcacatttagtccaactggatgagacaacaagaagagtggcaaaa 
ataacacatggagcagcaacaggagcaatactcccaactcactcaagccatccaccaagt 
tactgagaggcaagagcgtcaagataaacgccttcaagaactcaaccagcggcaactagc 
tcaaatgaaatcattcaatgagttcaatgtgctgaatgaaggaaggcagttacataagga 
ggagttcaacgtaaacactcaggccaggttgaactacatgtccagcaatatgcatcatct 
acattatgccattcccacatatgatgaggtccaaaaagagtttgttgaacaagaagaaag 
gaaggtgaaacagcagaaggacacactaaagaagaatatggaagatgctggcttctggaa 
gaaactgcttgggaaaggcaaagcaagtgggagcacaagcactcaagaaaaacaccaaga 
ggacaagcaagaaggatagcatgggcaaccacatgagtaaaaggtggtggagctccttct 
ttggtctctctttttctattttgaaataaggaagatcttgtatgaaatagaacatgcttc catgttagtttgaactttttcaattatgcattttaagttttattgcttaggtctatgatt 
tttggtttaagtgttactgcatcataccattacttattgtatgcttgtcttttaaatcaa 
atgaaaaagagaatgattgtgttttaaatagaccagagtggagttcataatatggaagtg 
tattcatgagtttgtggtgtagtcataagttagctaagttggttcaaccgtaaggtgggg 
ataacaactatctggcctgaatactatactttgaatatacccatgagactaagtaaataa 
caagatcctaataagagaaagggaaagaacacttaaagtgaaaaaacaaaagaaaaagag 
taagcaataaggctaggcaccaatggttttaatcttgaggcatgtgtctgtggtgttcct 
gtgtgagggatttacttggatgaataagctcttaggggtgccttatcacttggtaacttg 
ggttaactaactcgggattatcagctgaaagtccactatcaagagtaaccctcactacag 
agcatttagtaacccaaagaggtgctggacaccaaggtctcaagaaggaaaataaatgaa 
ccagatgcctatggtgtgtatgtatgggggagagacttgagggagtaagtccttaggggt 
gtctcaacacctagcaccttgaaccaactggttcgggagtgttggctgaaagcttatctt 
aaagagttgcccccttatagagcacttagcttgaagaacacaaataagccctggaatgac 
aaaaaaaggatcaataaaagtctcatgggatataagcaaaatcagtgttttaagacatga 
taaaggtctgaaagccagtaatggaatgaacctaagttgctatgcatgaaaccaccataa 
aatcagtgacatgacttccacaagaatgactcatttctcttggcattccattcatcattc 
tcttgttccagtactagcttagggacaagcaagctttaagtttggtgttgtgatgccagg 
gcatcttggccagtttcactgaccttttctttactgtttttaaggtagtttcatgcattt 
ccttaggaaataagctagttttgggtagatattcacttacaccttgattcaagcatacat 
tgtgaattttacatgatttcatgaggattttgcatgagtttagtaacaaattgtatgttg 
cattacccatgacttggactagaactttgatgcactctattgcttgatttcaggaccaaa 
ggaagcaaggaagaaccacttaacagtcacgttaatctaattaacgttaccactgacatg 
gaatgggaggtaacttgcaaagttaatgagaaaagtgattgccaataacgctctcgaagc 
catcattgcccacgttaagagtcacgttaactaagttaacgtgaactctaacgtgaagaa 
tggactttgagccaacgttagtgacacttaacattatcactaacgttggccaatgatcat 
aagtggccacgttagagtccacgttaacttagttaacgtggcctctaacgttaaaaggga 
gaaggaagccaacgttagtgacactcaacattgtcactaacattggcctaaggtgcaatg 
taccacgttaactcccacgttaacttggttaacgtgggagctaacgtaagaggcaaggga 
ggtcgataacgttagtgacacccaacattgtcactaatgttggaagcacccacaaaaccc 
ccaaggagccacgttaactttcacgttaacttagttaacatggaaagctaacgttgatga 
gtgaaagatgagccacgttagtgacactcaacattgtcactaacgttggggatggctaag 
aatggccacgttagaagccacgttaacctagataacgtggactctaacgtgagacatagg 
ggcacattggaacgttagtgacaatgttgaatgtcactaacgttctcgaaggttggcaag 
gagacgttagaagccacgttaacctagttaacgtggactctaacgtgagacataggggca 
cattggaacgttagtgacaatgttgaatgtcactaacgttctcaaaggttggcaaggcca 
cgttagaagccacgttaacctagttaacgtgagctctaacgtgaggcaaaggggtacatt 
ggaacattagtgacaatgttgagtgtcactaacgttctcgaactcatacttttactaaaa 
cgttaacacccctaacgtcctgagctaaagtctctgcccacttcacactttctctctgca 
agtaaaaccaagcccaaatgaagaagagaactgcttcaatctcaagatccaaaggcccaa 
gacttgaagagccaactagaagctgagaagagtagtatatataggagtagctttgaatta 
tttaggggaggaagttggaaaagggcactactctctgtattttactctgctcttctagtt 
ccatgatgtattctccatctttgttttcatttcctagagctatgaacaactaaacccctt 
tcattgggttagggagctcggttgtaagttgatggatcaatactaattttcattattctt 
cttctatcttttctcttgattttacttgaaagttttcgatcttcatcccattgggtagtt 
atcttggaaaaggagctattcaaacttggatctcttctgaaccttgaaagaggaatgaag 
agatcaagctagaaatgctttctcatgctggaccaaattgggtttggatggatatgtgac 
tataatcctctcaatacttgatttgggaaatgcatgtggtataatcagtgaccacacttc 
atctcttctcatgagcaattgaccaaggaattggctattgatcaagatttgagagattga 
attgcaagaaattgtaattcaatcaattaagattgccaaggagatcaatgagtgcattga 
ttgaggaagagatgaaaatgaacttgatctggagaattgcaacctctcctgcgcccaatg 
aactccccaattctaatttcacccattctctttaatttctgcgtttactttcatgagcaa 



aaaccctattcccatttacaattctgcaatttactttcagtcatttactttcagcccttt aattatagcatttactttttctgtcatttacatttccgccattttattttctgcaaatct 
caacccaaattctgaattttctcaactagaacattcttctaattaaagttgcttgatcaa 
tcaatccctgtgggatttgacctcactctattgtgagtttttacttgacgacaaattcgg tacacttgccgaaggaattttgttgagagacagtttccacttgcatca 
>Curu-ADH51I17-Ty3-gypsy-retrotransposon 
aattgtggtaaagtgtcaatgtgtgagttgagcaggcttgatgttgaaattgatatattt 
tgattgatttcaaagaaaagggatgaaaatggcatattttgactgattttaaaaagagtt 
gaatatggcttgttttgaaaatggcatgttgtggttttgtatgaaaaacatggtttttgg 
gcatactttgacgggacataacttggactacggatctctgttttgtaccaaatttgttta 
gaaatgaaattggatccgggatgtcccttccgttcgaagaacgggtgaaaaactatttaa 
aatgaggaagttatgtccgtcagaagattgggggttgaaactgtgaattctgcagctttt 
aacttagaaaaatttttagcagaatgaccccccgcgcgtaggcgcacttggcgcgtacgc 
gccgttcttctcgaaagcgccatctacgcgtgcgcgtgatgtgtgcgggcgcgccgatgt 
gctgcacccaatgcccagccattttccagagagttatgccagaactgtgccagttatgtg 
cctggggcacgagagtacccacgcgtacgcgtggttgacgcgtgcgcgtcgtttgactag 
ttttcaatccatgcattagcgtgcatgacgcctacgcgtcgatgagttttcgaggccatc 
cacgcgtgcgcgtggagtgcgcgtacgcgtggacctgttttcatcccaaagttgattttt 
gagttttaaaagccaaatttcatacttctaagcctccgatctcaccacttatatcttaaa 
tcattatgatatgtctagctatgagaagaaaggctagtgaatgtggtaacttgcgagtga 
agcaaggggaaaatgaatgatcaatgaggatcaagcatgattatgtgagatgc ttgccttaattgtccctatttgtatatttcttgtctgatataactgtgtttgctacatta 
tactcctgctggtggttgggaggtttgaaggaattggaaagggaagtattagttagactg 
aagtatccttagtcagatgccctttatggtttagcttgtttataagctttgatattatct 
ggaggaagttctagaattgccttcggctttcctctattattatgtattatatatgtggtt 
ttcagatgcaggacgtgaggtttcccgctgaggcatgctggagacttctagatttgcgaa 
gatcctttgttctcggggctatgttttggtttatatgttttgcttagatacttttatctc 
cattaaataatacaaactgtgatgactcctcttatgggagattttggagaataggtttta 
tgtatttgtgtccctttgggtttcctttggggttttccttatttttatcatatgtatata 
ttgctacgatcggaccggttatcttcgcagccggattttgagtcttgatattcctgtttt 
tgacactcctttgtatatatatactcacgcgttggttatccttgttcgttacgttattta 
tcggagtgttgcgctttcgagatgcgatttttgtttaccccttttttctacaaaggctcc 
tagttataatcaatcattcatactactatacgtactaatttttttttattttagaggtcg 
taataccttgccatctctgaattataacttaagcataaaactctatatggtagggtgtta 
cattatggtatcagagcagttcgttcctgtagagcctgagggatggactgactatgcttc 
tgtgcattctctgtatgtgtgttatgtgctattagtatatctgcttgatataattggcat 
aaacattcataagcatgcatttgggactttgaagcactagacttccgatattgatactca 
tcaacttaatatcgattgtttggtgtgtataagaaccagatggcgcctcgtggacgcggt 
agaggtagtgtgagaggtcgtacgaatgctcgtgtgccggagaataaccctaatgacccg 
gtgaactttatggctgcgttggagaacatggctgctgctatgcaagccactgctgaggct 
cttggtcaacagatgaacaaccatggtaatgatggaggtggagttcagagcccgatgaca 
ctggcaaactttttgaaggttaatccacctaagttcaagggaactgctagtccgactgag 
gctgatacatggtttcaggctatagagcgagcattgcaagcacaagtggtacctgaagga 
cagcgtgtcgagtttgctacctatatgctcacaggtgaagcgtcgcattggtggcaaggt 
atccgacatcttctgcagcagggtgatgactatatcacctggaatgtcttccaagaggag 
ttctataagaagtactttccgacttctgctagaacggctaaggaacttgaattgttacag 
ctgaagcagggtactatgtccatatcagagtatactgacaagtttgaggagctgttcagg 
ttctctcgtatgtgccaagggactccggtggaatatgaggaatggaagtgtgttaagtat 
gaaggaggactccggagcgatattttcagtttagtgggaccaatggagattaggactttc 
tccgaattagtgaacaagtgtagggttgctgaagagtgtgtgaaaagagcaactgctgag 
aaagggagtcacaaaggatcattcctacagaatcgagggaagagctttgcacctagaggt 
ccgtctttcaagaggggaagctctttcaagaggcccaacaacaacaattcccaaggaaaa 
aggtatgggaagcagcctcagaatgatcaagcttgtactaggtgtggaagtcaccatccg 
ggagcactatgcaaggccggatggggtttgtgctacaattgtggaaaggcggggcataaa 
gccacaaattttcctgagaagcagaaacaaggtgctgggagagcacaacagactggtcgg 
gtgttcaccacttcagctgtaggagctgagggatttgagacactcattagaggtaactgt 
gaaatggctggtcaaactttaaatgctttatttgattcgggagcatcgcattcattcatt 
gcatttgagaaagcccatgagttaggactgaagattgtgactttaggttatgatctaaga 
gtgtacaatgctacccatgaagccacgttaactaggctaggatacccggaagtttccttt 
aggttcaagtagtgtgattttattcataatttagtctgcttgccgatgatcggtcttgat 
cttatcttgggattggactggttatctaagaaccatgttctgctagattgttctacaaag 
tcggtgtactttatgccgggagatactgaagggccggtcgtggtgaataattattacttg 
aattcgatgatggtgaactgttccagaaccaaatgtcagggtatcatgttgttaaccgcg 
ggcgtttcgggtgatgatcaaagattggaacatatttcggttgtgtgtgagtttccgaaa 
gtgtttcccgatgatattgatgagtttccacctaaccgagaggttgagtttgctattgaa 
ttggtgcctggggcaggcccaatctcaagtgctccttataggatgtcaccgttagaaatg 



aacgagctaaagtctcagttagaggatttgttgggaaagaattttatacgaccaagtgtc 
tctccgtggggtgctccagtgttactggtgaagaagaaggatgggagtatgcggctctgt 
gtggattacaggcagctgaacaaggttacaataaagaataagtacccattgccgaaaatt 
gatgatctcatggatcagttacaaggagctggagttttctccaagatcgatttgcgatcc 
ggttatcaccagataagggtgaggggtgaggatatccctaagaccgcgttcaggactcgt 
tatggtcattacgagtacactgtaatgtctttcgggttgacgaatgctcctgcagtgttt 
atggactacatgaatagagttttccgtccatttttggataaattcgttgttgtcttcatt 
gatgacatactgatttactccaagactgaagaagagcatgcggaacacttgaggaccgtg 
ttgcagattctaaaggagaagaaactttatgcaaaactgtctaagtgcgagttttggaaa 
agtgaggtgaagtttttgggtcacgtggtgagtaagaagggaatagccgtagatccaact 
aaggtggaggctgtgatggattggaagcaaccaaccaccgtaacagagataaggtgtttt 
ctgggtttagctggctattatcgaaggtttatcaaggacttttcacagatagctttgcca 
atgacaaagttaacccgcaaagacactccgtttgtttggactcctgagtgcgaggagagc 
tttcagacattgaagaaaaagttgaccactgcacctgcgttagtgttacccgagctgaat 
gagccatttgaggtgtattgtgatgcctcattgaagggtctagggtgcgtgctgatgcag 
catcataatgtggtggcgtatgcctcacgacagttgagacctcatgaagttagttaccct 
gcgcacgatttggaactcgctgcggttgtgtttgccttgaaggtgtggaggcattacctc 
tatggggttaagttccaagttttctctgatcataagagcttgaagtacctctttgatcag 
aaagagcttaatatgaggcagagaaggtggatggaattgttgaaggactacgactttgag 
ttgcattaccagccgggaaaggcaaacgtagtggcatttaagtcggaagtcgttatatgc 
ggcttggatgatgcttcaagaggagaagttgctcaagggattcgagagtttgaaaattgg 
tgctcgagaagtatccgaaactttgtgtttgagccgattagaaatctcaagtgactttaa 
gtccgaactcctaaaggctcatcagaatgatgaagctttatggaaggtgttaccggccat 
tgagcaaggaaaacagtggagagtgtcggaagaaaaagatgggttatggagattcaaggg 
taggatcattgtgccggatgttggcactttgagacaagatattttaaaggaggcacacaa 
aagcggattctccattcacccgggaagtactaagatgtaccatgatttaaaggcgatgtt 
ttggtggccgggtatgaagaatgatgtggcggaatgtgtatcaaaatgcttaacttgtca 
aaaggtaaagattgaacatcaaagaccttccgggatgttgcaacctttagagattccgca 
atggaagtgggaaagtattgcaatggactttgtgtcaggattgccaaggactagggctgg 
ttttgatgctatctgggtgattgtggaccgactgacgaagtcagctcactttttacccat 
tcggatgacttacacccttgaggagttagcacgattatacataaaggagattgtgagact 
tcatggtgtacctgctactataatctctaatagagatcctcgtttcacttcaaggttttg 
gggtgcattttagaaagcttttggaactcgattaagcttgagcacggcttaccatcctca 
aacagatggtcaatctgaaaggacaatccaaacactagaagatatgttgagagcttgtgt 
tttggaccaaccggtgagttgggatcggtatatgccattagtggagtttgcatacaataa 
tagttatcatgcaagcatcggaatggctccgtatgaggccttgtatgggaggaaatgtca 
atctccgctttgttgatatgaagctggagagagaagcttgttagggccggaaatgatagc 
tgagactactgaacaagtcaagaaaatccgtgataggatgcttacggcgcagagtcgtca 
aaagagttacgccgatcagaggcaaaagcccttagaatttgaggaaggagatcatgtttt 
ccttaagattactccgaccacgggagtaggtagggcgattaaggcaaagaagttgaatcc 
tcgatacattggtccatttcagatcctggagaggattagaccggtggcgtatcggatggc 
tctaccacctcatcttttgaatctgcacgacgtgtttcacgtgtcgcagcttcggaagta 
cactcctgatgctagccatgtgttagaacctgagtcggttcagttaagggaagatttgac 
gcttccagtggctccagtcagaattgatgatactagtgtcaaacggttgcatggaaaaga 
ggtttcattagtcaaagtggcatggagtcggggcggtgttgaggaacacacttgggaact 
tgagtcggagatgcgaacggattatccacatttattcccaggtattcgcatttgaatttt 
gtgggcaaaattcccaattaggtgagtagaatgtaaaacccggttaattaacagctatta 
acccataaatgagaatttattctagaaatcccaaaatgtgatttttgtggctaaatatga 
tagaggagattgagacgagaattttggtaccaattttatagaattcgggccaagattgga 
ccgaacgggccaaattgggccaaccggacccaaagtgggcccttggctcaacataactaa 
accaaaaccctagttttcagcattctctctcctcactaaacacactcacatgctgaaaat 
ggaggccatggagggaagaacactctctcaagttctttctctcacttgatcttcaaacca 
ccataacttttgatctagagctccgattgccgcaccgtttgcagccacgcgttcaccgcg 
gagagctctacaaaacccatacaattaatcttgaggtaagccacgtttttctcttcgaaa 
ttccagccttgttttcgagttttatgagcaaaaatgttgagattttgggctctttgatgt 
tataggacccaactctcttgaaggagaaggttaatcttgtctccttggaccttgggtgtg 
gtaagattctcaaccctagtgtaatttgttgttctatgatgtttgggtattgagatgttg 
tgtatgggtatgatgattatggcttaggttgtgtatatgtgaatattggagcttgattga 
tgattttgaaaagcttgaaaaagggatttggtggtgaaaaatctgttcatggaggtattg 
aggccttgagagcttgtagataagtggtttggaagtgctccggttgagcttgggaaatcg 
gctaaggtatggtttcggtttcccgtatctaatatgtaatgtggtaggaaatacttaggc 
tagaggccctaagataggcattgaattgttgatgttattgaattattgatatatatgatg 
tggtcatatatgtgatgatgattaatgatgccttgatggtatgatgtatgagaaatatgc 



atgttgtgatatatgcttgatgattggttatggttgaattgtgggttgaaccatgttgat 
ggtgagtatgatattgattgtgtacaataatgatttagtggaattgatgttgttgagaat 
tggcatgaggatgagtatatgatatgtcaatatatttgagtttgagccacttgggtaaag 
tgggttaaaatgatgagatagtgattttgataaattgtggtaaagtgtcaatgtgtgagt 
tgaggaggcttgatgttgaaattgatatattttgattgatttcaaagaaaagggatgaaa 
atggcatgttttgattgattttgaaaagagttgaatatagcttgttttgaaaatggcatg 
ttgtggttttgtatgaaaaatatggtttttgggcatatttgacgggacataacttggaat 
acggatctctgttttgtaccaaatctgtttagaaatgaaattggatctgggatgtccctg 
ccgttcgaagaacgggtgaaaaacgatttaaaatgaggaagttatgtccgtcagaagatt 
gggggttgaaactgtgaattctgcagcttttaacttagaaaaatttttagcagaatgacc 
ccccgcgcgtaggcgcacttggcgcgcacgtgctgttcttctcgaaagcgccatccacgc 
gtgcgcgtgatgtccgtgggcgcgccgatgtgctgcacccaatgcccagccattttccag 
agagttatgccataactgtgccagttttgtgcctggggcacgagagtac
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>LTR-ADH0051I17-83F22-CONTIG00001-1.TXT 
ccgaatccaaagaattggcttacaatggtttgggggaaatacttagatttcagtccagaaaatgtaaggttggcttccacttgccaatgatgcaagaaaacgcacaccc
ctatactagaagggtcaactttgatattgtgagattcattgtatattctcttctttttattctattttgttttcagttgcttggggacaagcaacaatttaagtttggtgttgtgatga
gcggataatttatacgctttttggcattgtttttaggtagtttttagtatgatttagttagtttttagtatatttttattagtttttatgcaaaaatcacatttctggactttactatgagtt
tgtgtatttttctgtgatttcaggtattttctggctaaagttgagggacctgagcaaaaatctgattcagaggctgaaaaaggactgcagatgctgttggattctgacctcca
tgcactcaaaatggattttctatagctatagaagcccaattggcacgctctcaattgcgttgaaaagtagacatcctgggctttccagcaatatatcattgtttatactttgcc
tgagttttgacgacacaaactggcatttaaacgccaacttcctagcctattctgggttaaacgccaaaactgagttacaagttagagttaaacgcccaaactggccctaa
agctggagtttaactccaagaaaagtttctacacctgaaagcttcaattctcagcccaagcacacaccaggtgtgcccggaagtagatttctgcatcatttacttatctctg
taaaccttaactactagttttagtataaatattactttttctcattgtattagatgtcttggttattctggttccctctctggggccaagaccaatgaacaccattatcacttatgta
tttccaacagtggagtttctacacctcatagattaaggtgtgaaactctgttgttcctcgagtattaatgcaaagtactattgttcttctattcaattcacgcttattcttattctaa
gatattcactcgtacttcaacctgacagatgtgatgatccgtgacactcatcatcatcctcccttatgaacacgtgcttgacaaccacttatgttctatctgcgagagcttga
gtgtgtatctcttggcctcctggttcacgacgcatggttgcctctcctgacaatagagccttccattcagtgcgatcagagtcttcgtggtataagctagaatcaattggca
gcattcttgagattcgaaaagtctaaaccttgtctgtggtattccaagtaggatctgggatggaatgactgtgacgagcttcaaactcccgggtgttaggcacagtgaca
gtgtgcaaaaggatcactggatcttattccggcttaatcgagaaccgacagatgattagccctacgtaacccatagctggaccattttcactgagaggacggacggta
gccattgacaacggtgatccccaacatacagcttgccatggaaaggagtatgaatgattgaatgaagacagtaggaaagcagagattcaaaaggaataacgcatctc
catacgcatatatgaaattcccaccactgaattacataagtatctctatctttattttatgtttatttatcttttaattatcaaagcttcataaccatttgaattcgcatgactgagat
ttacaagatgaccatcgcttgcttcaggccgacaatctccgtgggatctacccttactcacgtaaggtattacttggacgacccagtgcacttgctggtcagctgcacag
agttgtgaaaagtgtgaatcacgattttgtgtaccagcaaggttaacctttcctcatctcatctgttgcctatgcaatttagctag 
>LTR-ADH0051I17-83F22-CONTIG00001-2.TXT 
gagatttacaagatgaccatcgcttgcttcaggccgacaatctccgtgggatctacccttactcacgtaaggtattacttggacgacccagtgcacttgctggtcagctg
cacagagttgtgaaaagtgtgaatcacgattttgtgtaccagcaaggttaacctttcctcatctcatctgttgcctatgcaatttagctagagttgtcataggagaagacatc
ctcattgaagaggacaagcccatcactaaaaagaggatggagcaaataagagagcccactcatggacctcaacaagagcatgaggaagtccctaatcaagaaatc
cctgagatgcctcaagggatgcatttttctccacacaactattgggagcaactcaacacctctttgggagatttgagttccaatatggagcaactaaggatggagaacc
aagagcactccattattctccatgaaattagagaggatcaaatagccatgagggaagagcaacaaaggcaaggaagagacatagaggagctcaagcgttccattgg
atcttcatgaggaagtactagccgccatcactaaggtggacccgttctttgatttccttgttcttatctttttatttttcgattttatgctttatatgttatctatgtttgtgtcttcatta
catgatcattagtgtctagtatctatgtcttaaggctatgaatgtcctatgaacccttcacctttcttaaatgaaaaatgtgcctaattacaaaagaacaagaagtacttgaat
ttcgaaatttatcttgaaattagtttgattattttgatatggtggcaatactttttgttttctgaatgaatgcttgaacagtgcataattttgatagtgaagtttatgaatgttaaaatt
gttggctcttgaaagaatgatgaaaaaagagaaatgttattgataatctgaaaaatcataaaattgattcttgaagcaagaaaaagcagtgaataacaaagcttgcgaaa
aaaatggcgaaaaagaaacagaaagaaaaagaaaaagcaagcagaaaaagctaatagccctttaaaccaaaaggcaagggtaaaaaggatccaaggctttgagc
attaatggataggagggcccaaaggaataaaatcctggcctaagcggctaaatcaagctgtccctaaccatgtgcttatgtcatgaaggtccaagtgaaaggcttgag
actgagtggttaaagttgtgatccaaagcagaaagagtgtgcttaagaactctggacacctctaactggggaatttagcaaagctgagtcacaatctgaaaaggttcac
ccagttatatgtctgtggcatttatgtatccggtggtaatactggaaaacaaagtgcttagggtcacagccaagactcataaagtggctgtgttcaagaatcaacatactg
aactaggagaatcaataacactatcttaattctgaattcctagagatgccaatcattctgaacttcaaaggataaagtgagatgccaaaactgttcagaagtaaaaagcta
ctagtcccgctcatctaattggagctaagcttcattgatattttggaactcattgtatattctcttatttttattctattttgttttcagttgcttggggacaagcaacaatttaatttt
ggtgttgtgatgagtggataatttatacgctttttggcattgtttttaggtagtttgtagtatgatttagttagtttttagtatataattattagtttttatgcaaaaattacatttttgga
ctttactatgagtttgtgtgtttttctatgatttcaggtattttctggctaaaattgagggacctgagcaaaaatctaattcagaggctgaaaaaggactgcagatgctattgg
attctgacctccctgcattcgaaatggattttctagagctacctaaacccaattggcgcgttctcaatttctttggaaagtagacatcttgggctttccaacaatatataatag
ttcatactttgttcgagttttgataatgcaaactggcgttttaacgctatctttctacccttttctggcgttaaatgccaaaactggcataaaagctggagttaaacgcccaaa
ctggcaccagagctggcgtttaactccaagaaaagcctctgcacgtgaaagcttcaatgctcagcccaggcacacaccaattgggccccggagatggatttctgcat
catttacttatttttgtaaaccctaggttactagttcattataaataggaccttttactattgtattttcatatcaggagatctttagatcattttggagactatctttgtatcattgttg
atctcttgatcatgtttagggggctggccatttagccatgcctggaccttcatcacttatgtattttcaacggtggagtttctacacctcataaattaaggtgtggagctctgc
tgttcctcatgaattaatgcaattactactgttttctattcaattcaagcttattcttattctaagatattcattcgcacttcaacatgatgaatgtgatgatcaagtgacactcatc
accattcttacttatgaacgcgtgcctaacaacgacttccgttctacctgaaaacaagcttgaatgtatatctcttggcctcctggtccacgacgcatggttgcctctcctg
acaacagagtcttccattccgtgagatcagagtctttgtggtataagctagaatcaattggcagcattattgagatccaaaaagtctaaaccttgtctgtggtattcttgata
cccacatactgtggtattacttggagtgatttagtgcacttgtcagtatacaagcgtatcaatcactatccatgtcactaaccacaacatgatcttagcaagggttaagtgtt
aagaattactatccatgtcactaaccacaacatgataattataaagaacgaacccaattcatcaacctctacaaattgaagaaagtcaactaggcttaattaatcataatca
acacatcctaaccaacttactaattaaattagtaaaagattagtgttaattgcaa 
>LTR-ADH0051I17-83F22-CONTIG00001-6-C.TXT_rc 
gtcattgatgctcagagccttggacattgcttttattttcttttgctatttcttttgcttcaaggattaaactttcattaatttcagagaaatcataataattctctaaattcctattcct
tgtacatcaacattctttgattcaaatttaaatatgcactgttcatgtcatggattcagaatcctagaaaatatcaccacatttaagtaaataaaactactcttaaaattaactca
atttctcatgcaatacatcacttctgtatttttttttgaattcaagcttagtgggtaatacatgagacatcttttcagaattaaagcatttaaggaaaaactaaactaaacctagg
attctgatgagcggataatttatacgctttttggcattatttttagtatgtttttagtatgttttagttagtttttattatatttttattagtttttagttaaaattcacttttctggactttact
atgagtttgtgtatttttctatgatttcaggtattttctggctgaaattgagggacctgagcaaaaatctgattcagaggctgaaaaggactgcagatgttgttggattctgac
ctccctgcactcgaagtggattttctggagctacagaaacccaattggcgcactctcaacggtgttgcaaagtagacatcctgagctttccagaaatgtataatagtcca
tactttgctcgagatttgatggcccaaactggcattccaaatcagctcaaaactgcccggcgttaaacgccggaactggcacaagaatgggagttaaacgcccaaact
agcacaaaagctggcgtttaactccaagaaaagtctctacacatgaaagcttcaatgctcagccccaccacacaccaagtgggcctgaaagtggatttttatgtcattta



ctcatctctgtaaaccctaggttactagttctctacaaataggaccctttgctattgtattttcatcttgagatctttagatctttagatctttgaatcttttgatcacgttttggggg
ctggcctctcggccatgcctagaccttgttcttatgtattttcaacggtagagtttctacacaccatagattaaggtgtagagctctgctgtacctcgagtattaatgcaatc
actattgttcttctattcaattcggcttattcttattctaagatatcacttgttcctcaacttgatgaatgtgatgatccgtgacactcatcatcattctcacttatgaacgtgtgcc
tgacaaccacctctgttctaccttagattgagtggatatctcttggatttcttaaccggaatcttcgtggtataagctagaattgatggcggcattcaagagaatccggaag
gtctaaaccttgtctgtggtattctgagtaggattcaatgattgaatgactgtgacgagcttcaaactcctgaaggctgggcgttagtgacagacgcaaaagaatcaatg
gattctattccaacctgattgagaactgacagatgattagccgtgccgtgacagagtgcattgaacattttcactaagaggacgggattgtagccactaacaacggtgat
gtccaacatacagcttgccatggaaaggagtaagaaggattggatgaagacagtaggaaagtagagagacggaagggacaaagcatctccattcgcttatctgaag
ttctcaccaatgaattacataagtatctctatctttactttatgctttattcatatatcatccataaccgtttgaatctgcctgactgatatttacaagatgaccatagcttgcttca
taccaacaatctccgtgggatcgacccttactcgcgtaaggtttattacttggacgacccagtacacttgctggttagttgtgcgaagttgtgataaatagttgagattgca
attgagcgtaccatgttgacggcgccattgatgatcacaattttgtgcaccaagtttttggcgccgttgccggggaattgttctagtttggacaactgacggttcatcttgtt
gcttagattaggtatttttcttcagagttcttaagaatgaattctagtgtttcaaggtgacgttcttatcatcaccaaagctgattgattctcatcaatttagctattgaatgcaat
gtcctgctgaagcttggctagccatgtctaattcctttagactgaagctttagactaacattgcatgattcttggaattctcattaagaattttgatatctttattttcttttccactt
aattttcaaaaaatccaaaaaaattacaaaatcataaaaataaaaaaaataaatatattttatgtttcttgttgaggcactagtctcattttaagtttggtgtcaattgcatgtttc
ttttcttcctgcattttttcgaattcatgcatgtgtcttcattaatcttcaagttgttcttgatgatttccttgttctgatctttaaattctcttg 
>LTR-ADH0051I17-83F22-CONTIG00001-7.TXT 
aacaagcttctagttcaacagatgagtcttctcactcaacacttgggtggcatgcaaagcctagtctcaaagattcagaatgcctctcaagatattccgtatgatatatgtg
tcagctcctctcaaggtgagagttgcacttatgaccactatacccatgaggaggtcaattacatgggaagttctttcagacaaatcgatagtgttccttgttctcagaacttt
aagcagagaaggaggaatcagcaaccgatctatgctagcagctctcaggaaggctttaatcagaacctaggtgatgatcggataattaatacgctttttggcattgttttt
aggtagtatttagtatgttttagttactttttattataattttattagattttatgcaaaaatcatatttcaggactttactatgagtttgtatatttttctataatttcaggtattttctggc
tgaaattgagggacctgagcaaagatcttattcagaggctgagaaaggactgcagatgctgttagattctgaactccatgcactcaaacgtgtttttctggagctacaaa
aatccaattggcgtgttctcaattgggctggaaagttaacatcttgggctttccaacaatgttaatagttcatactttgctcgagatttgatggcccaaactagcattaaaca
ccagcagaaacacttttctggcataaaacaccagaactggcacacttcttggcgttaaacacccattttgtcacccagggtggcgtttaactccaatttgaggcacatgc
acctggaagcttgaaagctcagcccaaacactcaccaagtggtctccggaagtggatttctgcactatctacacctagttactcattttctgtaaacctaagttactagtct
agtataagaactacttttagagattcattttagagctgatgacattttacatctcatattgtatcttctacggcatgagtctctaaaccccatagttgggggtgaggagctctg
ctgtgtttcaatggattaatgcaattactattattttctattcaatcacgcttgcttctgttctaagatactcactcgtacttcaatatgaagaatgtgatgatctgtgacactcat
catcattatcaaatttatgaacgcgtgcttgacaagcactttcgttctatccgagcccaacgtagtcattgggcgacagcttgagtgcgtatctcttagatttctcatccacg
agtttgacttgcatctcctgacaacagatcattcaaacctgtgagatcaaaaccttcgtggtagaggctagaaccaattggcagcattcttgagaaaaatctaaaccttgt
ttgttgtattccgagtaggatctgggacgggatgactgggacgagcttcaaactcacaaatgttgggcgcagtgacaatgtgcaaaaggatagagagatcctattcca
acataagtgagaaccgacagatgtttagccgtgcggtagctgtgcctggtattttttatccgagatgagagatccaacaattgattagccgtacagaaaccgtacctgg
accatttttactgagaagacgaatggtagccattgacaatggtgatccatcaacatacagcttgccatggaaggaagccatgcgtgtttggagaagaagacaatagga
aagcagagatttagaagacagagcatctctaaaacctcaacctgttctccattactgaataacaagtatcattcatttcatgctcttttacttcttacaaatgaaatcatttttat
cactaatctcctgactaagagttacaggataaccatagcttgcttcaagccggcaatctccatgggatcgacccttactcgcgtaaggaattattacttggacgacccag
tgcacttgctggttagttgtgcagagttacaaaggtgtgattacaattccatgcaccactggtcaacaacctcccttctcatcctacacaatctcagagtacccctaactta
gcatccattattacagagctctcgaaaagctttatgacagaaacccaaacctcctgtaagaacctggagatgcgaatggaccaaacggaccagcagatatctgagaa
agttgcactaattaaaatgatccccaatggcagaaaagaatgccaggcaatttatttgaggaatggcaaga 
>LTR-ADH0051I17-83F22-CONTIG00001-8.TXT 
agcaaccgaataaaaaattaagggcattgtagaatctcaacttgtgaacaatatattggagtgtgttgtgcaacaagtagacgaaatggagaacatagaaccaccactt
ccttactattatgaaccaccttcctattattaaccttccctccaaaatgatgaaccctcccatccaccccaacctccaatggatgacatccttggtgctcttctccaaaggca
agaagagatgaaaagggatgtacaaagcttcacgcctgccttggatgaggtggtaaaccggttagcatccctgttgagcggataatttatacgctttttggcattgttttt
agtatgtttttagtatgttttagttagtttttattatatttttattagtttttatttaaaattcacttttctggactttactatgagtttgtgtatttttctatgatttcaggtattttctggctga
aattgagggacctaagcaaaaatctgattcagaggctgaaaaggactgcagatgctgttggattctgacctccctgcactcaaagtggattttctggagctacagaagc
ccaattggcgtgctctgaattgcattggaaagtagacatcctgggctttccagcaatatataatagtctatactttgttcgagatttgatggcccaaaccggcattccaaat
cagctcaagactgttcgtcgttaaacactggaactggcacaaaagtgggagttaaacgcccaaactggcacaaaagctggcgtttaactccaagaaaagtctctaca
catagaagcttcaatgctcagcccaaacacacaccaagtgggcccagaagtggatttttatgtcatttactcatttttgtaaaccctaagctactagttctttataaatagga
cctttttgctattgtattggaaatctttttgatcaatttagatcttaggatcatcttgggacgtctagttcctagatcatggggctggcctcacggccatgcttagaccttgttct
tatgtattttcaacggtggagtttctacacaccatagattaaggggtggagctctgctgtacctcgagtattaatgcaattactattgttcttctatttaattcagcttattcttgtt
ctaagatatcacttgttcctcaacttgatgaatgtgatgatccgtgacactcatcatcattctcacctatgaacgtgtgcctgacaaccacctccgttctaccttagattgagt
ggatatctcttagattccttaatcagaatcttcgtggtataagctagaattgatggcggcgttcttgagaatccggaaggtctaaaccttgtctgtggtattctgagtaggat
tcaaggattgaatgactgtgacgagcttcaaactcacgattgtggggcgttagtgacagacgcaaaagaatcattggattctattccgacatgatcgagaaccgacag
atgaatagccgtactgtgacagagcgcgttgaacattttcactgagaggaccgggattgtagccattgacaacagtgatgcccaacatacagcttgccatgaaaagga
gtaagaaggattggatgaagacagtaggaaagcagagagacggaagggacaaagcatctccatacgcttatctgaaattctcaccaatgaattgcataagtatctcta
tctttattttatgttttattcatcttttaatcattaatcctccataaccatttgaatctgcctgactgagatttacaagatgaccatagcttacttcataccaacaatctccgtggga
tcgacccttactcgcgtaaggtttattacttggacgacccagtgcacttgctggttagttgtgcgaagttgtgataaagagttgagattgcaattgagtgtaccatgttgat
ggcgccattgatgatcacaatttcgtgcagcaatcccaatgcttgaacactcaaggaactcccatggatacgtgtgaagaatccaaggaagagcatagcatgaagga
gagattaaaaactttggtggaaaagagagaaattgctttgtgttcgaacaattggaggaagctactattgttgaagaacaggaagaagtggttgaagacttaggagatg
cagaatctccatgggaacatagaattgaagaaaacccctccaagacaattgtaattgatgtcaaggaggaatgtgcacaacctccaaggcatatcccttatgaagaatt
ggatgggatagagcaagaattgagttcccttggaattgaagatcaagcatcaagtcttag 
>LTR-ADH0051I17-83F22-CONTIG00004-1C.TXT_rc 
tgattccaaagtggttttggaatattctctctcttgcttcttggagtggtttgttttttcttaggaaccatgatcttagtgggtattggcttagtgatcacagataaacacactgat
gagcggatattttatacgctttttgggggtaatttcatgtagattttagtatgttttagttagtttttagtagatttttaatagtttttaagcaaaaatcatatttctagactttactatc
agtttgtgtatttttcttagatttcaggtattttctggctgaaattgagggagctgagcaaaaatctgattcaggctgaaaaatgactgctgatgctgttggattcttacctctc
tacactcggaatggagtttttggagctacaaaagtccaattggagcgctctcaatttggttggaaagtagacatccagggctttctagcaatatataatagtccatactttg
cgcgaaaatagatgacataaactggcgttcaacgccagttccatgttgcagtctggcgttcagcgccagaaacaggttacaagttggagttcaacgccaaaaacagg



ttacaacctggcgttcaactccagaaacagcccaggaacgtgagaagcttaagtctcagccccagcacacaccaagtgggccccatgagtggatttctgcactatcc
atcttagtttactcattttctgtaaacctaggttactagtttagtatttaaacaacttttagagacttattttagatctcatgacatttttagatctgaattttatactctttgacggcat
gagtctctaaactccattgttgggggtgaggagctctgcagcgtctcgatgaattaatgcaattatttatgtttttccattcaaacacgcttgttcctatctaagatgttcattc
gcgcttcactctgaagaaggtgatgatccgtgacactcatcaccttcctcaatccatgaacgtgtgcctggcaaccacctccgttctacattagattgaatgagtatctctt
agatttcgtaatcagaatcttcgtggtataagctagaattgatggcaacattcatgagaatccggaaagtctaaaccttgtctgtggtattccaagtagaattcaaggattg
aatggctgtgacaagct 
>LTR-ADH0051I17-83F22-CONTIG00004-2C.TXT_rc 
gatctcctctcttgagttagtttgggacaccctttgtgttagttgtccacttggttctagggaggcatatatcctctagaattttgtccaagctcttatttgttctcatcattctcct
actaaaggagtctgggtgatgagcggatattttatacgctttttaggggtaatttcatgtagattttagcatgttttaattagttttaatagaattttattaatttttaagaaaaaaa
tcatatttctggactttactatgagtttgtgtgtttttctgtgatttcaggtattttctggctgaaattgagggagctgagcaaaaatctgatttaggctgaaaaaggactgttga
tgctgttggattctgacctccctgaactcggaatggattttttggagctacaaaagtccaattggcgtgatctcaattgggttggaaagtagacatccaaggctttccaac
aatatataataatctatactttgcgcaaagatagatgacgtaaactggtgttcaacaccagttccatgttgcagtctggcgtccagcaccagaaacaggttacaagttgg
agttcaacgtcaaaaacatgttacaacctggcgttcaactccagaaacagcccaggcacgtgagaagcttaagtctcagccccagcacacaccaagtgggccccag
aagtggatttctgcactatccatcttagtttactcaattttctataaacctaggttactagtttagtatttaaacaacttttagagacttattttgtatctcatgacatttttagatctg
aattttatactctttgacggcatgagtctctaaactctattgttgggggtgaggagctctgcagcgtctcgatgaattaatgcaattatttatgtttttccattcaaacatgcgt
gttcctatctaagatgttcattcgcgcttaactatggagaaggtggtgatccgtgacactcatcaccttcttcaatccatgaacgtgtgcctgacaaccacctccgttctac
atcagattgaatgagtatctcttagattccttaatcagaatcttcgtggtataagctagaattgatggcggcattcatgagaatccggaaagtctaaaccttgtctgtggtat
ttcgagtaggattctgggattgaatgatagtgatgagcttcaaactcgcgagtgttgggcatgatgacaaacgcaaaagaatcaatgggttctattccgacatgatcga
gaaccaacagctgattagccgtgctgtgacagagcatttggaccattttcactgagaggatggaaagtagccattgacaacggtgacaccctacatagagcttgccat
ggaaggaactttgcacttttgcatgagatgaatattacattacaggaattcagaagacaaagcatctccaaaactccaacatattctccattattgcacaacaagtaattat
tttacgctcttctatttttttagtaattcaaactgataatcataattgatctcctgactaagaataataaaataatcatagcttgcttcaagccaacaatctccgtggaatcgacc
cttacttacgtaaggtattacttggacgacccagtgcacttgctggttagttgtacggattgcaaaagtgtgattgcaatttcgtgcaccactgggtcatcttgcagttgag
gcatcttgaagatctctcttattttgtcagggtggaagtgaacaatcttccctctaaccagagttcgaaagtcatagaaggcagttccagctattctctgcctgtctgtttgct
acagattagagtagaattcctga 
>LTR-ADH0051I17-83F22-CONTIG00004-3.TXT 
agaggaaagcataggagttcctcccggaaatccctcaaattgaatattgggagcgtcttgaagcatctgttgccaagttgcaagaagctatggaccaactaaaggaag
aacagcaaaatcaaaatagcatgctttgcaaactgcttggggaacaagaagagcaagagcgtgaactgaaggaactgaagcgtcagaagctatctcttgaagggcc
aagcaccccacagactaaaggagcatccacctcccaaaataaaggttgttgagtcctaatcttagccttaactctgtgataattgttcttattaggaatttaccttagaagtt
atatatgagtagtagtaattagtatctttattttgattttatctccaattaagcaataatttatttttttcagcatcatcaaacatgaataaaatagcagatttttagaataaggagg
caataattttttgagtttttaataaggaaaattcaaattatttatatgtggtggcaatactttttgtcttctgaatgaatgcctgaacagtgcataattttgatagtggagtttatga
atgttaaatctgttggctcttgaaggaatgatgaacaagagaaatgttatggatgatctgaaaaatcatgaaattgattcttgaagcaagaaaaagtagtgaaaagcaaa
gcttgcaaaaaaaagcaagcagaaaagccaatagccccttaaaccaaaaggcaagggcaaaaaggatctaaggctttaagcatcaatggaaaggagggcctaaa
ggaataaaatcctggcctatgtggctaaatcaagctgtccctaaccatgtgcttgtgtcatgaaggtccaggtgaagagcttgagactgagtggttaaagtcgtgatcca
aggcaaaagagtgtgcctaagaactctgacacctctaactagggactttagcaaagctgagtcacaatctgaaaaggttcacccagttatatgtctatggcatttatgtat
ctggtggtaatactggaaaacaaaatgcttagggtcacagccaagactcataagtaactgtgttcaagaatcaacatactaaaataggagaaccaataacattatctga
attctgagttcctatggatgctaatcattctgaatttcaaaggataaagtgagatgccaaaactgttcgaaagcaaaaagctactagtcccgctcatctaattagaatctga
gtttcacttaaaactctgagatattattgcttcttgatttctttttatcctattttatttatctagttgcttggggacaagcaacagtttaagtttggtattgtgatgagcggatatttt
atacgctttttgggggtaatttcatgtagcttttagtatgttttagttagtttttagtatatttttattagtttttaggaaaaatttatatttctggactttactatgagttcgtgtgttttct
gtgatttcaggtattttctggctgaaattgagggatatgagcaaaaatctgattcaggctgaaaaaggactgctgatgctgttggattctaacctccctacactcggaatg
gattttttggagctacagaagttcaattggcacgctctcaattgcgttggaaagtagacatccagggctttccagcaatatatattagtccacacttttctcgaagataaatg
acgtaaactggcatttaacgccagttctatgtttcattctagctttaaacgccagaaacaggttgcaaattggagttaaacgcccaaaacaggttacaacctggcgtttaa
ctccagaaacagcccaggcacatgaaaagctcaagtctcagccccagcacacaccaagtgggccccagaagtggatttctgcactatctatctcagtttactcatttttt
gtaaacctaggttactagtttagtatttaaacaacttttagagatttattttgtacctcatgacatttttagatctgaactttgtactctttgacggcatgagtctctaaactccatt
gttgggggtgaggagctctgctgtgtctcgatggattaatgcaattatttctgttttctactcaaacacgcttgtttctatctaagatattcattcgcacttcaatatgataaatg
tgatgatccataacactcatcaccattcttaatctatgaatgcgtgcctaacaaccacctccgttctaccttagattgaatgagtatctcttggattccttaatcagaatcttcg
tggtataagctagaatccattggcagcattcttgagaattcgaaaagtctaaaccttgtctgtggtatttcgagtaggtttcagggattgaatgactatgacgagcttcaaa
ctcacaagggttgggcgtagtgacagacgcaaaggatcaatggatcctattccagcatgagtgagaaccgacggatgattagccgttcggtgacagcgcacctgga
ccattttcactgagaggacggatggtagccattgacaacggtgatccaccaacacacagcttgccataggaggaaccttgcgtgcgtgaagaagaagacaggggg
aaagcagagattcagaagacaaagcatctccaaaactccaacatattctccattactgcataacaagtattacttcatccatactttttatttactaccaatcaaaactgaga
attattattatcctgactaagagttacaagataaccatagcttgcttcaagtcaacaatctccgtaggattcgacccttactcacgtaaggtattacttggatgacccagtgc
acttgctggttagtggtacaagttgtgaaaagtgtgatttacaatttcatgcaccagtcaccatccaacacaacagtcaagtgggtaaaattcttatccttgagctttactttt
ccgcttgaatttggtttgcttgaaacggatgagcaacttagagctctttgtggaattaagagcaa 
>LTR-ADH079023-ADH072J06-CONTIG00003-1.TXT 
actctatggtcagagactacattggagaagatacctcctaagtccatggaagacatccatgaggaggaagtggtttttgaagttccacatgaggaagatgagggagac
acaaagcaagaggaagaagaagtaagccttaaggagcccaagaggaaggccataatggatgaatccatttccattccattcccttccatggtaaagaaggccatga
aaactccagagtttgatctaaacatacttcaagtattcaagaaggttgaggtaactgatgagcggataatttgtacgctttttggcattgtttttagtatgtttgagttagttttt
agtatatttttattagtttttagttaaaatttacttttctgggctttactatgagtttgtgtgtttttctgtgatttcaggtattttctggctgaaattgagggacctgagcaaaaatct
gattcagagactaaaaaggactgcagatgctgttggattctgacctccctgcactcgaagtggattttctggagctacagaagcacaattggcgcgctcttaacgacgt
tgaaaattagacatcctgggctttccagcaatatatgatagttcatacttcgcccaagatttgatggcccaaaccggcgttcaaagtcaccctcagaattcctagtgttaaa
cgtcggaactggcacaaggatgggagttaaacgcccaaactggcataaaagctggcgtttaactccaagaagagtctctacacgaaaatgcttcaatgctcagccca
agcacacaccaagtgggcccggaagcggaatttttatgtcatttactcatctctgtacaccctaggctactagttctctatatataggaccttttactattgtattttcatctttg
gattattttagatcctttgatcatctttggacatctagttcttagatcattgggaggctggccattcggccatgcctagaccttgttcttatgtattttcaacggtggagtttcta
cacaccatagattaaggtgtggagctctgctgtacctcgagtattaatgcaattactattgttcttctattcaatttcgcttgttcttgttccaagatatcacttgttcttcaacttg



atgaatgtgatgatccgtgacactcatcatcattctcacctatgaacgtgtgcctgacaaccacctccgttctaccttagattgggtggatatctcttggattctttaaccag
aatcttcgtggtataagctagaattgatggcagcattcaagagaatccggaaggtctaaaccttgtctgtggtattctgagtaggattcaatgattgaatgactgtgacaa
gcttcaaactcctgagggctgggcgttagtgacagacgtaaaagaatcactggattctattccgacctgattgagaaccgacagatggatagccgtgccgtgacagg
gtgcgttgaacatttccactgagaggatgggaggtagccactgacaacggtgaaacccttgcatacagcttgccatggaaaggagtaagaaggattggatgaagac
agtaggaaagcagagagacggaaggaacacagcatctccatacgcttatctgaaattcccaccaatgaattacataagtatctctatctttatctttatgttttattcatcat
ccataaccatttgagtttgcctgactaagattcacaaggtgaccatagcttgcttcataccaacaatctctgtgggatcgacccttactcgcgtaaggtttattacttggac
gacccagtacacttgctggttagttgtgcgaagttgtgtttatgccatggtattgaacaccaagcttttgggttcatcaccggggattatttgagatgtgaaaagtgttgatc
acaatttcgtgcactagtaaccattccacttcttgatgccatttaacaaattttgaagtatgctaaatttttaaaggacttgtgcacacacaaagata 
>LTR-ADH123K13-CONTIG00001-10-C.TXT_rc 
ACCCTTACTCGCGTAAGGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTGCGAAGTT
GTGTTTATGCCATAATTGGCATAATTTGCTCGCCACTTGGTGCAGGGATGACTTTTTCTTGACACCTC
AGGATCTGTGGACCCCACAGGATCCCCACCTACCCCACCACCCTCTCTCTTCTTCACCCATTCACCA
ATCACCTCAACACCTCTTCCCCAAAAACCCTTCACCTATCAAATCCCATCtTTcTcTTCACCACTCACA
TCCATCCTTCATaAAAcCCCACCTAcCCCACCATTCAAATTCaAAACACtTTCCCTcCCaAAcCCACCCTC
CCATAACCGaACCATAAcCCTcCCCCCACCCTATaTAAACTCATCTTCACTCCTTCATTTTCACACAAC
CTAAACACTACTTCTTCCCCTTTTGGCCGAACCACAAAGCCCCCTCCATCTCCTTCATTTCTTCTTCTT
CTACTCTCTTCTTTCTTCTTTTGCTCGAGGACGAGCAAACCTTTTAAGTTTGGTGTGGTAAAAGCATT
GCTTTTTGtTTTTCCATAACCATTTATGGCATCCAAGGCCGGAGAAACCTCTAGAAAGAGGAAAGGG
AAGGCAAAAGCTTCCACCTCCGAGTCATGGGAGATGGAGAGATTCATCTCAAGGGTGCATCAAGAC
CACTTCTATGAAGTTGTGGCCTTGAAGAAAGTGATCCCCGAGGTCCCTTTTAAACTCAAAAAGAGTG
AATATCCGGAGATCCGACATGAGATCCGAAGGAGAGGTTGGGAAGTTCTTACCAACCCCATTCAAC
AAGTCGGAATCTTAATGGTTCAAGAATTATATGCCAATGCATGGATCACCAAGAACCATGACCAAA
GTGTGAACCCGGACCCAAAGAATTGGCTTACTATGGTTCGGGGGAAATACTTGGATTTTAGTCCGG
AAAATGTAAGGTTGGCATTCAACTTGCCCATGATGCAAGGAGATGAACATCCTTACACTAGAAGGG
TCAACTTTAATCAAAGGTTGGACCAAGTCCTCACAGTCATTTGTGAAGAGGGCGCCCAATGGAAGA
GAGATTCAAGAGGAAAGCCGGTTCAATTGAGAAGGCATGACCTCAAGCCCGTGGCTAGGGGATGGT
TGGAGTTCATCCAACGCTCAATCATTCCCACTAGCAACCGATCCGAAGTTACTATAGACCGGGCTAT
CATGATTCATAGCATCATGATTGGAGAAGAAATAGAAGTTCATGAGGTGATATCCCAAGAACTTTA
TAAGGTGGCGGACAAGTCCTCTACCTTGGCAAGGTTAGCCTTTCCTCATCTCATTTGTCACCTCTGTT
ATTCAGTTGGAGTTGATATAGAGGGAGACATCCCCATTGATGAGGACAAGCCCATCACTAAGAAGA
GGATGGAGCAAACAAGAGACCCCTCTCATCATCAAATCCCTGAGATGCCTCAAGGGATGCACTTTC
CTCCACAAAACTATTGGGAGCAACTAAACACCTCCCTAGGAGAATTAAGTTCCAACATGGGACAAC
TAAGGGTGGAGCACCAAGAACATTCCATCCTCCTCCATGAAATTAGAGAAGATCAAAGAATCATGA
GAGAGGAGCAACAAAGACAAGGAAGAGACATTGAGGAGCTCAAGCACTCCATAGGATCTTCAAGA
GGAAGAACAAGCTGCCATCACTAAGGTGGACCCGTTCTTTAATTTCCTTGTTCTTTATTTTCTGTTTT
TTCGAAAAAAATCATGCTTATGTTTATCTATGTTTGTGTCTTGTGATCATTAGTGTCTTAGTGTCTAT
GCCTTAAAGTTATGAATGTCCTATGAATCCATCACCTTTCTTGAATGAAAAATGTTCTTAATTGAAA
AAGAGAAGAATTGCATGAATTTTGAATTTTATAACAGTTTAATTATTTTGATGTGGTGGCAATACTT
TTGTTTTCTGAATGTATGCTTAAATAGTGCATATGTCTTTTGAATTTGTGGTTCATGAATGTTGGCTC
TTGAAAGAATGATGAAAAATGAGACATGTTACTGAGGATCTGAAAAATCATAAAAATGATTCTTGA
AGCAAGAAAAAGCAGTGAATACAAAAAAAAGGGAGAAAAGAAAAACGAAAAAAAGGAAAAGAA
AGaAAAAAAGAAATAAAGTTGTGATCCAAGGCAAAAAGAGTGTGCTTAAGAACCCTGGACACCTCT
AATTGGGGACTCTAGCAAAGCTGAGTCACAATCTGAAAAGGTTCACCCAATTATGTGTCTGTGGCAT
GTATGTATCCAGTGGTAATACTGGAAGACAGAGTGCTTTGGGCCACGGCCAAGACTCAATAAGTAG
CTGTGTTCAAGAATCATCATACTTAACTAGGAGAATCAATGACACTATCTGGATTCTGAGTTCCTAA
AGAAGCCAATCATTCTGAATTCCAAAGGATAGAGTGAGATGCCAAAACTGTTCAGAGGAAAAAAG
CTAAAGGCCCCGCTCATCTAATTAATACTGATCTTCATAGATGTTTTTGGAATTTATTGTATATTCTC
TTCTTTTTATCTTATTTGATTTTCAGTTTCTTGAGGACAAGCAACAATTTAAGTTTGGTGTTGTGATG
AGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTATGATCTAGTTAGTTTTTAG
TATATTTTTATTATTTTTTAGTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGT
GATTTCAGGAATTTTCTGGCTGAAATTGAGGAACCTGAGCAAAAATCTGATTCAGAGACTAAAAAG
GACTGCAGATGCTGTTGGATTCTGACCTCCCTGAACTCGAAGTGCATTTTCTGGAGCTACAGAAGCC
CAATTGGCACGCTCTCAACGGCGTTAGAAAGTAGACATCTTGGGCTTTCCAGCAATATATGATAGTC
CATACTTTGCCCAAGATTTGATGGCCCAAACCGGCGTTCAAATTCACCATCAGAATTCCTAGCGTTA
AACGCCGGAACTGGCACAAGGATGGGAGTTAAACGCCCAAACTGGCACCAAAGCTGGCGTTTAACT
CCAAGAAGAGTCTCTACACGAAAATTCTTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCGGA
AGTGGATTTTTATGTCTTTTACTCATCTCTGTAAACCCTAGGCTACTAGTTTTCTATAAGTAGGACCT
TTTACTATTGTATTTTCATCTTGGGACATCTAGTTCTTAGATCACGTTGGGAGACTGGCCTCACGGCC
ATGCCTAGACCTTGTTCTTATATATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAGGTGTGG
AGCTCTGCTGTACCTCGAGTATTAATGCAATTACTATTGTTCTTCTATTCAATTCCGCTTGTTCTTGTT
CTAAGATATCACTTGTTCTTCAACTTGATGAATGTGATGATCCGTGACACTCATCATCATTCTCACCT
ATGAACGTGTGCCTGACAACCACCTCCGTTCTACCTTAGATTGGGTGGATATCTCTTGGATTCTTTAA
CCGGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCCAGAAGGTCTAAACC



TTGTCTGTGGTATTCTGAGTAGGATTCAATGATTGAATGACTGTGACGAGCTTCAAACTCCTGAGGG
CTGGGCGTTAGTGACAGATGCAAAAGAATCACTGGATTCTATTCCGACCTGATTGAGAACCGACAG
ATGGATAGCCGTGCCGTGACAGGGTGCGTTGAACATTTCCACTGAGAGGATGGGAGGTAACCACTG
ACAACGGTGAAATCCTTGCATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAGACAGT
AGGAAAGCAGAGAGATGGAAGGGACCAAGCATCTTCATACGCTTATCTGAAATTCCCACCAATGAA
TTGCATAAGTATCTCTATCTTTATCTTTATGTTTTATTCATCATTCATAACCATTTGAGTTTCCTGACT
AAGATTTACAAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCGCG
TAAGGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTGCGAAGTTATGTTTATGCCAT
GGTATTGAACACCAAGTTTTTGGGTTCATCACCGGGGATTAATTGAGTTGTGAAAATTATTGATCAC
AATTTCGTCCACAAGTAAGCTAAACACATATATACATAAATATAAACAAAAATCTAAAATACACCC
AGGAACTACTTCGCTTCAAAGATCCAGACGCCTAGCGAGGAGCCTCTCGACCTGCATCTGAAAACA
ATAATACAGTATGGAATGATAATTGGAGGTTCTCAGCTTGGTAAATGTGCCAGGCGTATAATAAAT
AAGGTTCTGGGAATGCCAAAGGTAATCCTAGAACTCCGTCATTCAGTTATCAAACTTAATTACTAAA
TAGAAGCCATAAATAGGGGTAGGTAATCTAAATCTGCCTAAACTCACTCAATTTCAAACCTAACAT
AACACCAAACTATTTCACCATTTCCCCCATCCCTCCGTCATCCATAATTCAGCAGAGACAAGCAACC
AAATAAGTTCACGCACAAATAATGAGCAGATAGTGCAAGTAGCAAGTATAACAGGTAGCAGAAGG
TATATATTCAATTAGGC 
>LTR-ADH123K13-CONTIG00001-11-C.TXT_rc 
TATATATATATATATATATATATATATATATATCTCaAAATACATCAAAATaCCAAAATAAGCTCCTA
TCTCTCCCTCAACCTCTATGAGGAGCAGCATACACAAGTTTCTTGGAGAGTAAGTGATGAGCGGATA
ATTTGTACGCtTTTTTGCATTGtTTTTAGTATGTTTTTAGTATGATCTAGTTAGtTTTTAGTATATTTTTA
TTAGTTTTTAGTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGG
TATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATCTGATTCAGAGACTAAAAAGGACTGCAGA
TGCTGTTGGATTCTGACCTCCCTGCACTCGAAGTGGATTTTCTGGAGCTACAGAAGCCCAATTGGCA
CGCTCTCAACGGCGTTGAAAAGTGAACATCCTGGGCTTTCCAGCAATATATGATAGTTCATGCTTTG
CCCAAGATTTGATGGCCCAAACCGGCGTTTAAAGTCACCATCAGAATTCCCAGCGTTAAACGCCGG
AACTGGCACAAGGATGGGAGTTAAACGCCCAAACTGGCACCAAAGCTGGCGTTTAACTCCAAGAAG
AGTCTCTACACGAAAATGCTTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCGGAAGTGGATT
TTTATGTCTTTTACTCATCTCTGTAAACCCTAGGCTACTAGTTTTCTATAAGTAGGACCTTTTACTATT
GTATTTTCATCTTGGGACATCTAGTTCTTAGATCACGTTGGGAGGCTGGCCTCACGGCCATGCCTAG
ACCTTGTTCTTATGTATTTTCAATGGTGGAGTTTCTACACACCATAGATTAAGGTGTGGAGCTCTGCT
GTACCTCGAGTATTAATGCAATTACTATTGTTCTTCTATTCAATTCCGCTTGTTCTTGTTCTAAGATAT
CACTTGTTCTTCAACTTGATGAATGTGATGATCCGTGACACTCATCATCATTCTCACCTATGAACGTG
TGCCTAACAACCACCTCCGTTCTACCTTAGATTGGGTGGATATCTCTTGGATTTTTTAACCGGAATCT
TCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCCGGAAGGTCTAAACCTTGCCTGTA
GTATTCTGAGTAGGATTCAATGATTGAATGACTGTGACGAGCTTCAAACTCCTGAGGGCTGGGCGTT
AGTGACACACGCAAAAGAATCACTGGATTCTATTCCGACCTGATTGAGAACCGACAGATGGATAGC
CGTGCCGTGACAGGGTGCGTTGAACATTTCCACTGAGAGGATGGGAGGTAGCCACTGACAATGGTG
AAATCCTTGCATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAGACAGTAGGAAAGC
AGAGAGACGGAAGGGACCAAGCATCTTCATACGCTTATCTGAAATTCCAACCAATGAATTGCATAA
GTATCTCTATCTTTATCTTTATGTTTTATTCATCATTCATAACCATTTGAGTTTGCCTGACTAAGATTT
ACAAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCGCGTAAGGTT
TATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTGCGAAGTTGTGTTTATGCCATAATTGGC
ATAATTTGCTCGCCACTTGGTGCAGGGATGACTTTTTCTTGACACCTCAGGATCTGTGGACCCCACA
GGATCCCCACCTACCCCACCACCCTCTCTCTTCTTCACCCATTCACC 
>LTR-ADH123K13-CONTIG00001-7.TXT 
ATTCTTTAATCAGAATCTTCGTGGTATAAGCTATAATTGATGGCGGCATTCATGGGAATCCGGAAGG
TCTAACCTTGTCTATGGTATTCCGAGTAGGATTCCGGAATTGAATGACTGTGACGAGCTTCAAACTC
CTGAAGGCTGGGTGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTAT
GTTTTAGTTAGTTTTTAGTATATTTTTATTAGTTTTTAGTTAAAATTCACTTTTCTGGATTTTACTATT
AGTTTGTGTGTTTTTCTGTGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACTTAGCAAAAATCTGA
TTCAGAGACTAAAAAGGACTGCAGATGCTGTTGGATTCTGACCTCCCTGCACTCGAAGTAGATTTTT
TGGAGCTACAAAAGCCCAATTGGCGTGCTCTTAACGGCATTGAAAAGTAGACATCCTGGGCTTTCC
AGAAATATATAATAATCCATACTTTGATCGAGATTTGATGGCCCAAACCGGTGTTTCAAATCAGCTC
AAAACTGCCCGGCGTTAAACGCCGGAACTGGCACAAGAATGGGAGTTAAACGCCCAAACTGGCAC
AAAAGCTGGCGTTTAACTCCAAGAGAAGTCTCTACACGAAAATGCTTCAATGCTCAGCCCAAGCAC
ATACCAAGTGGGCCCGGAAGTGGATTTTTATGTCATTCACTCATCTTTGTAAACCTTAGGCTACTAG
TTCTTTATAAATAAGACCTTTTGCTATTGTATTTTTATCTTGGTAGCTATCTTTGAGTAGTCTTATGCT
ATCATAGATCATGGGGGCTGGCCTCACGGCCATGCCTAGACCTTGTTCTTATGTATTTTCAACGGTG
GAGTTTCTACACCATAGATTAAGGTGTGGAGCTCTACTGTACCTCGAGTATTAATGCAATTACTATT
GTTCTTCTATTCAATTCAGCTTATTCTTGTTCTAAGATATTCATTTGCACCCAAGAACATGATGAATG
TGATGATTATGTGACACTCATCATCATTCTCACTTATGAACGAGTGCCTGACAACCACTTCTGTTCTA
CAAGCAAACAAGGCTTGAATGTTTATCTCTTGGATCCCTTGATTGGAATCTTCGTGGTATAAGCTAG



AACTGATGGCGGCATTCAAGAGAATCCGGAAGGTCTAATCCTTGTCTGTGGTATTCTGAGTAGGATT
CAATGATTGAATGACTGTGACGAGCTTCAAACTCCTGAAGGCTGGGCGTTAGTGACAGACGCAAAA
GAATCACTGGATTCCATTCCAACCTGATTGAGAACCGACAGATGATTAGCCGTGCTGTGACAGCGT
GCGTTGAACATTTTCACCGAGAGGATGGGAGGTAGCCACTAACAACGGTGAAACCCTACATACAGC
TTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAGATAGTAGGAAAGCAGAGAGACGAAAGGGAC
AAAGCATCTTCATACGCTTATCTGAAATTCCCACCAATGAATTACATAAGTATCTCTATCTTTATCTT
TATGTTTTATTTATCATTCATAACCATTTGAGTTTGCCTGACTAAGATTTACAAGGTGACCATAGCTT
GCTTCATACCAACAATCTCTGTGGCATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACGACCCA
GTACACTTGCTGGTTAGTAGTGCGAAGTTGTGATAGAGAGTTGAGATTGCAATTGAGCGTACCATGT
TGATGGCGCCATTGATGATCACAATTTCGTGCACCAGTAAGCTTATCTTCTAATTCTCGGCGCCGCC
TTATCTCCCGGCGTAGATCTTCTTCTTTTTCACGTTGATATTGGGCTTCTTTCTCAAGCTGCTCCAATC
GATTTTGAAGTGCTTCCATTACTCCTGGATTTGATGAATTTTTGTCTCCGTTGGTTTCTAGAGTTTCTT
TGA 
>LTR-ADH123K13-CONTIG00001-8.TXT 
CACTTTTCTGCCTTATCTCTGAGATAAAAAaGGGAAAAAAGTAGTTTGTAGGTGTTAAGGTGTACAC
CATTGGACTTTACAGTGTCGCAAATCCTCAAGAATGTAGTGAGATATTGGTTTGGATCCTCTTGGGC
ACCCCTCCATATGAACAATTATTCTCGACAAGTGTGATAAGTTGAGGTTTCAACTCAAAGTTGTTAG
CATGAATTGTTGGCTTCAGGATGCTACTGCCACAGTTTCTTGGATTTGAGTTGATGTAGGAGTCTAA
GACTCTCCTCTCTTACCCAACATGATTGCCAGCATCTTCTCTAACATGGTTATGCACCTCTTCCTCCA
TAGTAGTTTGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGGTAGTTTTTAGTATGATC
TAGTTACTTTTAGTGATGTTTTCATTAGTTTTTATGCTAATTTCACATTTCTGGACTTTACTATGAGTT
TGTGTGTTTTTCTGTGATTTTAGGTAATTTCTGGCTGAAATTGAGGGACCTGAGCAAAACTCTGATA
AGAAGGCTGACAAAGGACTGCTGATGCTGTTGGATTATGATCTCCCTGCACTCGAAATGGATTTTTC
TAGAGCTACAGAACTCCAAATGGCACGCTCTCAACGGCGTTGGAAAGTAGACATCCAGAGCTTTCC
AGCAATATATAATACTCCATACTTTATTTGAGATTAGATGACGCAAACTGGCGCTCAACGCCAGTTC
TATGCTGCATTCTGGAGTCAAACGCCAGAAACACGTCACAATCCAGAGTTGAACACCAAAAACACA
TTACAACTTGGCGTTCAACTCCAATAGAAGCCTCAGCTCGTGGAAAGATCAAGCTCAGCCCAAACA
TACACCAAGTGGGCCCCGGAAGTGGATTTCTACTTCAATTACTTACTTTTGTAAACCCTAGTTGCTA
GTCTAGTATAAATAGAACTTTTTACTATTGTATTCAGTGTCTTTTGACCACGTTACATCTTTGGTCTC
AGTTTTATTTTATTATTCATCTTAGGAGACTATTGATCACGTTTTGGGGGCGGGCCATTCGGCCATGT
CTGAACCTTCATCACTTATGTATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAGGGTATGGA
GCTCTGCTGTACCTCGAGTTTTAATGCAAGTACTTCTATTTTTtATTCAATTCGACTTATTCTTGTTCC
AAGATATTCGTTGCACTTCAACATGATGAATGTGATGATCCGTGACACTCATAATCATTCTCACCTA
TGAACGCGTGACTGACAACCACTTCTGTTCTACCTTAGACCGAACGCATATCTCTTGGATTCCTTAA
TCAGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCATGGGAATCCGGAAAGTCTAACCTT
GTCTGTGGTATTCCGAGTAGGATTCCGGAATTGAATGACTGTGACGAGCTTCAAACTCGCGATTGTT
GGGCGTGATGACAAACGCAAAAGAATCAAGGGATTCTATTCCAACATGATCGAGAATCGACAGATG
ATTAGCCGTGCTGTGACAGAGCATTTAGACCATTTTCACTGAGAGGATGGGATGTAGCCATTGACA
ACGGTGATGCCCTACATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAAGCAGTAGG
AAAGCAGAGATTCAGAAGGAACACAGCACCTCCATACACTTGTCTGAAATTTCCATCATTGAATTA
CATGAGTAACTCTATCTTTATTTTCTATTTAAATTTATTATTATTATTCGAAAATCCAATAATCTCTTA
ATATAGTTGATTCCGCCTGACTGGGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTCT
GTGGGATCGACCCTTACTCACGTAAGGTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTG
CGGAGTTGTGACAAAGTGTGATTTATGTTTGAGAGCACCAAGTCATTGGAGCCATTGTTGATGATCA
CAATTTTGCCCACCATAGTTCTCAGATCTTCCTCCACTACTTCCTCTCCAACTATGCCTTTGCGTCTTG
CTTCCCTGCTTAATCTAAGGAAGGTCCTCTCAGGTTCACTATCAAAAGAGGATGAAGTTTCTCCCCT
TCTACCTGTCATACATTCAACAACAACAAGGAGAGGACAAGTGAAGTAGACACTCTTGTTAAGACT
AGTGGTTAGTTTGGTTGATGCAATTAATCAAATAGTTAATGAAGCAGTAAGAAAAAaTGGAAATAT
GAACAATGAATAGCTAAAATGATCCAAGTAAAAGTAAAATAAAATAAAGGGGAAAATTAAAGAAC
TGAAAAAGAATTAACAAGATAATGAAAATGCTTAATCTAGCTTCTCATCAATTTAG 
>LTR-ADH123K13-CONTIG00001-9-C.TXT_rc 
CCCTGCGGCGGTGGTGGCGGCTAGGATTTTTCCCTGGTTGAGGCCAAGCGTGTTCTGCACTTCTGCT
CGAAGGAATAAGGAAGGAGATGGTGAAGGGCGTTTTGTTTCTCCCCTTAAGCGCGAAACGGCGCCG
TTTTATTCAAACCGGGCGGTTCCGGTTCCGGTTTGACCGGCTGGTTTTTGTCCGGTTTAATGGTTTAT
ATCCGGTTTTATAATTTCCGGTTTTAGGCATCAAACCAAACCGTTTATGTCTCCGGTTCACGGTTGAA
CCGGTCGAACCGGCCGGTCCGGTCCGGTTTTCAGAACATTGCTTTTGAGTCATTTACATTCTTGCTTA
TTTACAATTCTACAATCACACTCTATATTACATAGCTTGACTAATTTACCCATTGATTAAAATTCCTC
AAATCTTCCAATCTCTGTGGATACGATCTCACTCTACTGTGGGTTATTACTTGACGACAATTTTGATG
CGCTTACTGATGAGCGGATAATTTATACGCTTTTTGACATTGTTTTTAGTATGTTTTAGTTAGtTTTTA
TTATATTTTTATTAGTTTTTATTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTA
TGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATTTGATTCAGAGGCTAAAAA
GGACTGCAGATGCTGTTGGATTCTGACCTCCCTGCACTCGTAGTGGATTTTCTGGAGCTAAAGAAGC
CCAATTGGCGCGCTCTCAATTACGTTGGAAAGTAGACATCCTGGGCTTTCCAGCAATATATAATAGT



CTATACTTTGCCCGAGATTTGATGGCCCAAACCGGCGTTTCAAATCAGCTTAAGACTGCCCGGCGTT
AAACGCCGGAACTGGCACAAGAATGGGAGTTAAACGCCCAAACTGGCACAAAAGCTGGCATTTAA
CTCCAAAAAAAGTCTCTACACATGAAAGCTTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCG
GAAGTGGATTTTTATGTCATTTACTCATTTTTGTAAACCCTAAGCTACTAGTTATCTACAAATAGGAC
CTTTTACTTTTGTATTTGACATCCTGAAATCTTTTGATCATGTTTTTATGATTGAACCCTCTTTGGGAG
GCTGGCCATTCGGCCATGCCTAGACCTTGTTCTTATGTATTTTCAACGGTGAAGTTTCTACACACCAT
AGATTAAGGTGTGGAGCTCTGCTGTACCTCGAGTATTAATGCAAATACTATTGTTCTTCTATCCAATT
CGGCTTATTCTTGTTCTAAGATATCACTTGTTCCTCAACTTGATGAATGTGATGATCCGTGACACTCA
TCATCATTCTCACCTATGAACGTGTGCCTGACAACCACCTCCCTTCTACCTTAGACTGAGTGGATATC
TCTTAGATTCCTTAATCAGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCC
GGAAGGTCTAAACCTTGTCTGTGGTATTCTGAGTAGGATTCAAGGATTGAATGACTGTGACGAGCTT
CAAACTCCTGAAGGCTGGGCGTTAGTCACAGACGCAAAAGAATCACTGGATTCTATTCCAACCTGA
TTGAGAACCGACAGATGATTAGCTGTGCTGTGACAGAGCGCGTTGAACACTTTCACTGAGAGGACG
GGACTGTAGCCATTGACAACGGTGATGCCCAACATACAGCTTGCCATGGAAAGGAGTAAGAAGGAT
TGGATGAAGACAGCAGGAAAGCAGAAAGACAGAAGGGACAAAGCATCTCCATACGCTTATCTGAA
ATTCTCACCAATGAATTGCATAAGTATCTCTATCTTTATTTTATGCTTTATTCATAAATCATCTATAA
CCATTTGAATCTGCCTGACTGAGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTCCGT
GGGATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACGATCCAGTGCACTTGCTGGTTAGTTGTG
CGAAGTTGTGAGAAAGAGTTGAGATTGCAATTGTGCATACCATGTTGATGGCGCCGTTGATGATCA
CAATTTTGTGCACCACTTACCAATTGAACGGATTCATCACTTTTATATGGGGAGTGAATTTCGGTCA
TCAGGTTTTATAGCGCCGTTACTGGGGATTGGTTTGAATTTGACAATGACTAAATTGATGAGAAGCT
AGATTAAGCATTTTCATTATCTTGTTAATTCTTTTTCAGTTCTTTAATTTTCCCCTTTATTTTATTTTAC
TTTTACTTGGATCATTTTAGCTATTCATTGTTCATATTTCCAtTTTTTCTTACTGCTTCATTAACTATTT
GATTAATTGCATCAACCAAACTAACCACTAGTCTTAACAAGAGTGTCTACTTCACTTGTCCTCTCCTT
GTTGTTGTTGAATGTATGACAGGTAGAAGGGGAGAAACTTCATCCTCTTTTGATAGTGAACCTGAGA
GGACCTTC 
>LTR-ADH123K13-CONTIG00002-1C.TXT_rc 
GCAAGCTTGAGACTAAGTGGTTAAAGTTGTGATCCAAGGCAAAAGAGTGTGCTTAAGAGCTCTGGA
CACCACTAACTGGGGACTCTAGCAAAGCTGAGTCACAATCTGAAAAGGTTCACCCAGTTATGTGTCT
GTGGCATTGATGTATCCGGTGGTAATACTGGAAAACAAAGTGCTTAGGGCCACGGCCAAGACTCAT
AAGTAGCTGTGTTCAAGAATCAACATGCTTAACTAGGAAAGTCAATAACACTATCCGAAATTCTAA
GTTCCTAGAGAAGCCAATCACTCTAAACTTCAAAGGAAAAAGTGAGATGCCAAAACTGTTCAGAAG
CAAAAAGCTACAAGTCCCGCTCATCTAATTAAATTAATATTCATTGATATTCTGGAATTTATAGTAT
ATTCTCTTCTTTTATCCTATTTGATTTTCAGTTGCTTGGGGACAAGCAACAGTTTAAGTTTGGTGTTG
TGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGATAGTTTTTAGTAAGTTTAAGCTACT
TTTAGGGATGTTTTCATTAGTTTTTATGTTAAATTCAAATTTCTGGACTTTACTATGAGTTTGTGTGTT
TTTCTGTGATTTCAGGTAAATTCTGACTGAAATTGAGGGATTTGAGCAAAACTCTGAAGAAGGCTGA
CAAAAGGACTGCTGATGCTGTTGGAATCTGACCTCCCTGCACTCGAAATGGATTTTCTGGAGCTACA
GAACTCCAATTGGCGCGCTCTCAACGGCGTTGGAAAGTAGACATCCAGGGCTTTCCATCAATATATA
ATAGTCCATGCTTTATTCGAAGAATGACGACGTAACTTGGCGTTGAACGCCAAGTTCATGCTGCTGT
CTGAAGTTAAACGCCAGAAAAACGTCATGATCCGGAGTTGAACGCCCAAAACACGTCATAACTCGG
AGTTCAACTCCAGAAAATACCTCAGCTCGTGGATTAATCAAGCTCAGCCCAAGCATACACCAAGTG
GGCCCCGGAAGTGAATTTATGCATCAATTACTTACTCATGTAAACCCTAGTAGCTAGTCTAGTATAT
ATAGGACATTTATCTATTGTATTAGACATCTTTGGTCTCAGTTTTGTTTTATTCTTCATCTGAGGAGA
TCATTGATCACGTTTTAGGGGGCTGGCCATTCGGCCATGCCTGAACCCTTTGCTTATGTATTTTCAAC
GGTGGAGTTTCTGCACACCATAGATTAAGGGTGTGGAGCTCTGCTGTACCTCAAGTATTAATGAAAT
TCTATTATCTTTTATTCAAATCTCTCTTATTCTTATTCCAAGATATTCATTCGTACCCAAGAACATGAT
GAATGTTATGAGTCAGATTACCCTCATTATCATTCTCACTTATGAACGCACGTGATTGACAACCACT
TCCGTTCTACATGCAACAGAGCTTGAATGTGTATCTCTTAGATTCCCCAACAGAATCTTCGTGGTAT
AAGCTAGATAGATGGCGGCATTTATGAGGATCCGGAAAGTCTCACCTTGTCTGTGGTATTCCGAGTA
GGATCCTGGGAATCCGGAAAGTCTCACCTTGTCTGTGGTATTCCGAGTAGGATTCCGGTAATGAATG
ACTGTGACGTGCTTCAAACTTGTAACCTGCTGGGCGTTAGTGACAGACGCAAAAGAATCAAGGGAT
TCTATTCCAGTAGGAGCGGAAACCAACCGGTGATTAGCCGTACTGTGACAGAGTGCGTGAGCATTA
GTTTTCACTGCGAGGATGGGATGTAGCCATCAGCCATGGGTGATGCCTCCAGACGATTAGCCGTGC
GACTGACAACCGCATAGGATCATTTTCCCGAGAGGATGAAAGTAGCCACAGTTGATGGTGAACCCC
TATACAAAGCTTGCCATGGAAAGGAGTAAGAAGGATTGAGTAGAAGCAGTAGGAGAGCAGGCGTC
CTTGGGCTCTACAGCATCTCCATCCGCTTATCTGAAATTCCCACCAATGAATCTGCATAAGTATTCTA
TCCCTTTTATTATTCCTTTTTATTATTTATTCCAATAATCATAATTACCCTTTAATCTGCCTGACTGAG
ATTTGCAAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCACGTAA
GGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGAACGGAGTTGTGAATTCAATCAGTG
CCATAATAAAGCTTTCATTCAAAATCCAAAGAACGTAGATCACAATTTCGTCCACCACTAACCAAG
GATTCAAATTAGGGACATTATTGTTTTTCGCTTAGAGTTAATGATGTGCTAAAATAAAGAACAAATG
GGGTAAAATAGGCTCAAATTGGTTTGCAAAGGATAATGAAAGGTAAGGCCATATGGGTATGTAAGC



TTAGTGAAATAAGGCCTCAATCATATAAGTGCATGCATACATCAAATAATGGGAATATAGAATTAA
GCAAGACAAAG 
>LTR-ADH129F24-CONTIG00001-1.TXT 
GCGGCATTCAAGAGAATCCGGAAGGTCTAACCTTGTCTGTGGTATTCTGAGTAGGATTCAATGATTG
AATGACTGTGACGTGCTTCAAACTCCTAGCAGGCGGGGCGTTAGTGACAGCTGCAAAAGAATCGAT
GGATTCTATTCCGGCCTGACCGAGAACCGACAGCTGAATTCCGCGTGCTGTGACAGAGCATATGCA
ATCGTTTTCACTGAGAGGATGTGAGGTAGCCATTGACAATGGTGAAACTCTACACAAGCTTGCCATG
GAAAGGAATAAGAAGGATTGGATGAAGACAGTAGGAAAGCAGAGAGACGGAAGGGAAGGCATCT
TCATACGCTTATCTGAAGTTCCTACCAATGAATTACATAAGTACCTCTATCTCTATCTTATTGTTATT
TTTGTTCATCATCATATCAATTGAGTTTGCCTGACTAAGATTTACAAGATGACCATAGCTTGCTTCAT
ACTAACAATCTCCGTGGGATCGACCCTTACTCGCATAAGGTTTATTACTTGGACGACCCAGTGCACT
TGTTGGTTAGTTGTGCAAAGTTGTGTAATGCCATGGTACTGAGCTACCAAGTTTTTGGGGTTCATGA
CCGGGGATTATGAGAGTTGTGAAAAGTATTGTTCACAATTTCGCGCACCAGGTGTTCATCTCCTTGC
ATCATGGGCAAGTTGAATGCCAACCTTACATTT 
>LTR-ADH129F24-CONTIG00001-2.TXT 
AGACGTCCAAAGATGATCCTAAGATCTAAAGTGATCAAAAGATTTTAGGATGTAAAATACAATAGT
AAAAGGTCCTATTTATAGATAACTAGTAGCTTAGGGTTTACAAAGATGAGTAAATGACATAAAAAT
CCACTTCCGGGCCCACTTGGTGTGTGATTGGGCTGAGCATTGAAGCTTTCATGTGTAGAGACTTTTC
TTGGAGTTAAACGCCAGCTTTTGTGCCAGTTTGGGCGTTTAACTCCCATTTTTGTGCCAGTTCCGGCG
TTTAATGCCGGGCAGTCTTGAGCTGATTTGAAACACCGGTTTGGGCCATCAAATCTAGGAAAAAGT
ATAAACTATTATATATTTTTGGAAAGCCCAGGATGTCTAATTTCCAACGCAATTGAGAGCGCTCAAA
TTGGTCTTCTGTAGCTCCAGAAAATCCACTTCGAGTGCAGGGAGGTCAGAATCCAACAGCATCTGCA
GTCCTTTTCAGCCTCTGAATCAGATTTTTGCTCAGGTCCCTCAATTTcAGCCAGAAAATACCTGAAAT
CATAAAAAAACACACAAACTCATAGTAAAGTTCAAAAAAGTGAATTTTAAATAAAAACTAATAAAA
ATATAATAAAAACTAACTAAAATATACTAAAAATATACTAAAAACAATGTCAAAAAGCGTATAAAT
TATCCGCTCATCACGTATGCGTCGCTGCTTGCTCCCCAAAGCTTCATCTTCTCACATTTCTTCTACTTT
TACATGTTTCCTTTCTGTTCTCTAAGTCATTCCTGCCCTATAAAGTCTAAAAACACTTAGCACACAGA
TCACGGCATCGAATGGTGATAGAGGAAAATTAAAATTAGTTAAATTAAGACCAAAGAAACATGTTT
TCAATCAAAGCACAAAAATCGGGAAGAAAAATGTAAAACATGCGAATTCTATGAATAAGTGTGAG
AATAGTGGATAAAATCAACTCAATTAGGCAGAAGATGTACCACGAAATAGTGGTGCATCAATGGGA
TGCCATATTTTTTAGGTCCAGAAAAGGTATGAACATTTTGTAGTCTTGAATGTCAAATGGCTTTTTAT
TATTTGCATGTAAGAACTTGCCGCTGTTATGATTTCCAATAGCCATGTTCTGTAGCATTTGTGTAACA
CCGAAATAAATAGTTACTACACCCAATACATTACATAAATACACCCAAAATTGAGTTCAATACACCT
TACCACAATAGTAGGGGAGAGACAGTAAATTTGTTCTTCAAATCTTCTAATATTTTGTTTGTTTAGA
ATCAGACATATAGTAGTGACAATCTAGAAAAATAAAACACCCAAATTAATTACATCAATCAACATT
GCAGTCACATCTCATAATAAAATCATTAATCTTATTCTAATATTACCTCAACTTCGATATATGTACTA
GCATTTAGAGACGTGAAGTAGATTTTTGACAATTGCATTGGTTGTTGGGCATTGAGGAAGCACATTG
GCTCCCACTCATTAGTACCTCCATCCTTGTAGGTCTTTATATGTATGGCCCAAAGGTAGCACTTTTCT
TTCAGGTCGGTCGACAATTTCGTCTTCCTTGTAAGAGTTTCAAACTTTTTAAAAAATTGGTTGGGCA
AGCTGCTTTTTGAGTGGCAAACTTCTTACCTTTACAAATTTCAAGACTTCCGCAATCCCAGTGTTTAA
AATTTTTTCCATCAGCTCCTCTAATTCTTTAATTAGTATTGGTGTCTCAAGAATTTTTCCCTTCTC 
>LTR-ADH129F24-CONTIG00001-3-C.TXT_rc 
AAGAGCGAAAGTGAAAAAAATACAATGTAAGTACATATATATCTTAGACCAACTCAATTTTTCCTA
GTATAAATATAGCTTATTTAAATGACTCTCGTTTTGCTTTGTTTATAGCAAACCAAGGATTTGAGATG
TTCGATGCGACTATTGAAGGAACAGTTTGAAAAAATGAGCGAGGCAAAGAATGCCATCGTCCGGGA
ATTAGGATTTGAAGATCTGATGCACATCTCCCCAATGAATGTGCCACACCAATTGTTGAAGGAGTTG
GCTAATTCCTTTAATTTCGAGAAAAACAAATTAGACACAAGGTACAGTTTGTTGAAAATAAAATCG
AAAAAATAGGAGCTGCCATTGGCCTCAATGCATCAGGTAACTAATTACAAAAAACCTTTATACTTG
CATTCGTTGTAATCTATTCTTTGTAATATATTCTTTTGATCTCATGTAATCAATAAATAAATTTAGCT
GTATATGGCTGGTATTTGGGTGTATTTCAAGTGATTTGGAGTGTAATTGGTGTTTTTTTTGTAGGATA
CCTATTTTCTGAAAAAGTGAGTTTTAAAGACCTTTCTGACGAGAACAAATAAATTTTTAGAAGATTC
CAGGAGAAAACATTAAAGAATCTCATCGATCAGATGATGGATATCAATGTTGACAACGATCAAGAT
CATCTAATGTTCAAGAGGATTTTCATCCTCTATATTCAAATGGCATTCTTGTTGCTAACTACGATAAA
CAAAGTATCTCCTGTCCACATCCCTCCAATTTTTTGACTGGACAACATAACGGAGTGAAACTGGGGT
AGCCATGTCCTCGATTTCATCATCAATGGCATAACCAAACCCGTTTGAAATAGaAAAAATTAATTGA
TAGCTGCCTCTATACCTTGATAATAGTATATTTTCATCTAACAAAACACACAGACAAGAAAGGAGA
AGCAATCCCTGGACTGCCCTAGGTTAGCCATTGGAATAGAGAGCTACTGGTTCAGCAGATCAAAGC
AGAAATTGATGGTCATATGGTAACTGAAAAGAATACTTTCTTTAATTTGGGTGTATTTGATTTATGT
AGATGGTGTAAACTAACGTTTTAACTGTTTCAGGGCATCGTCAAGAGGGTAGAACTGAAAAAGaAA
CTAAAAAAAATGAAAGGAAGAAAAGAAAGaAAAAAAAGaAAAAGGCAAAAAAGAAGAAGGAAAG
TTCATCGGAGAGTGATTCATCCGAGAGTGAATTTGCTATTTCCTCTTAGTCTGAGCCTGAACAAGAC
TCAGAGGAACCAACAGAAACAAGAAAATAACCCACCAGGACAGCTAAAAAGTAAGTAATATTTTT
GGGTGTATTTTGTCATTATTAGAGTGTATTTTTCTAATGATTGTTTGCTGTCCAGAATGGTATCTAGA



AAGAGTTAGAAGATTGTGGAGGATTCCTTTTCGGAAGATGAAAGCGAATCCGATGATAAGTAAGAT
TCTGAAATTGTCATTGCA 
>LTR-ADH129F24-CONTIG00001-4-C.TXT_rc 
TTATAGGGCAGGAATGACTTAGAGAACAGAAAGGAAACATGTAAAAGTAGAAGAAATGTGAGAAG
ATGAAGCTTTGGGGAGCAAGCAGCGACGCATACGTGATGAGCGGATAATTTATACGCTTTTTGACA
TTGTTTTTAGTATATTTTTAGTATATTTTAGTTAGTTTTTATTATATTTTTATTAGTTTTTATTTAAAAT
TCACTTTTTTGAACTTTACTATGAGTTTGTGTGTTTTTTTATGATTTCAGGTATTTTCTGGCTgAAATT
GAGGGACCTGAGCAAAAATCTGATTCAGAGGCTGAAAAGGACTGCAGATGCTGTTGGATTCTGACC
TCCCTGCACTCGAAGTGGATTTTCTGGAGCTACAGAAGACCAATTTGAGCGCTCTCAATTGCGTTGG
AAATTAGACATCCTGGGCTTTCCAAAAATATATAATAGTTTATACTTTTTCCTAGATTTGATGGCCCA
AACCGGTGTTTCAAATCAGCTCAAGACTGCCCGGCATTAAACGCCGGAACTGGCACAAAAATGGGA
GTTAAACGCCCAAACTGGCACAAAAGCTGGCGTTTAACTCCAAGAAAAGTCTCTACACATGAAAGC
TTCAATGCTCAGCCCAATCACACACCAAGTGGGCCCGGAAGTGGATTTTTATGTCATTTACTCATCT
TTGTAAACCCTAAGCTACTAGTTATCTATAAATAGGACCTTTTACTATTGTATTTTACATCCTAAAAT
CTTTTGATCACTTTAGATCTTAGGATCATCTTTGGACGTCTAGTTCTTAGATTAGGGGAGGCTGGCCA
TTCGGCCATTCCTAGACCTTGTTCTTATGTATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAG
GTGTGGAGCTCTGCTGTACCTCGAGTATCAATGCAATTACTATTGTTCTTTTATTCAATTCAGCTTAT
TCTTGTTCTAAGATATCACTTATCCCTCAACTTGATGAATGTGATGATCCGTGACACTCATCATCATT
CTCACCTATGAACGTGTGCCTGACAACCACCTCCGTTCTACCTTAGATTGAGTGGATATCTCTTGGA
TCCCTTAATCGGAATCTTCGTAGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCTGGAAGGT
CTAAACCTTGTCTGTGGTATTCTGAGTAGGATTCAAGGATTGAATGACTGTGACGAGCTTCAAACTC
GCGATTGTGGGGCGTTAGTGACAGACGCAAAAGAATCACTGGATTCTATTCCGACATGATCGAGAA
CCGACAGCTGAATAGTCGTGCTGTGACAGAGCGCGTTGAACATTTTCACTGAGAGGACGGGACTGT
AGCCATTGACAACGGTGATGCCCAACATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGA
AGACAATAGGAAAGCAGAGAGACGGAAGGGACAAAGCATCTCCATACGCTTATCTGAAATTCTCAC
CAATGAATTACATAAGTATCTCTATCTTTATTTTATGCTTTATTCATAAATCATGTATAACCATTTGA
ATCTGCCTGACTGAGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTCCGTGGGAGCGA
CCCTTACTCGTGTAAGGTTTATTACTTGGACGACCCAGTGCACTTGCTGGTTAGTTGTGCGAAGTTGT
GATAAAGAGTTGAGATGTCAATTGAGCGTACCATGTTGATGGCGCCTTTGATGATCACAATTTCGTG
CACCAAGATTTTGGCGCCGTTGCCGGGGATTGTTTGAGTTTGGACAACTGACGGTTCATTTTGTTGC
TTAGATTAGGTATCTTTCAGAATTTTTAAGAATGAATTCTAGAGTTTCAAGGTGATGTT 
>LTR-ADH129F24-CONTIG00002-1.TXT 
CCATGGAAAGGAGTAAGAAGGATTGGATGAAGACAGTAGGAAAGCAGAGAGACGGAAGGGACAA
GCATCTTCATACGCTTATCTGAAATTCCTACCAATGAATTACATAAGTATCTCTATTTTTATCTTTAT
AGTTTTATGCGTATATCACCATACCCATTTGAGTTTGCCTGACTGAGATTTACAAGGTGACCATAGC
TTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACAACC
CAGTACACTTGCTGGTTAGTTGTGCGAAATTGTGTTTATGCCATGGTAGTGAACACCAAGTTTTTGG
TTTCATCACCGGGGATTATTTGAGTTGTGAAAAGTATTGATCACAATTTCGCGCTATCAAACCCCAT
TTGTAGGGTTTATCTTATGCTTCATTTAAGGGATTTTATGACCTTTTACCCATATTTATTCAATAAAA
TAGCATGGTTTC 
>LTR-ADH129F24-CONTIG00003-3-C.TXT_rc 
AACTAATAAAAATATACTAAAAACTAACTATATCATACCAAAAACATACTAAAAACAATGCCAAAA
AGCGTACAAATTATCCGCTCATCAACACCCCTACACTAGAAGGGTCAACTTTGATCAAAGGTTGGA
CCAAGTCCTCATAGACATTTGTGAAGAGGGCGCTTAATGGAAGAGAGATTCAAGAGGAAAGCTGGT
TCAACTGAGAAGGCATGACCTCAAGCCCGTGGCTAGGGGATGGTTAGAGTTTATCCAACGCTCAAT
CATTCCCACTAGCAACCGGTTTGAAGTTACTATAGACCGGGCTATCATGATTTATAACATCATGATT
GGAGAGGAAGTACAAGTTCATGAGGTTATATCCCAAGAACTTTATAAGGTGGCAGACAAGTCCTCT
ACCTTGGCAAGGTTAGCCTTCCCTCATCTCATTTGTCATCTCTGTTATTCAGTCGGAATTGACATAGA
GGGAGACACCCTCATTGATGAGGACAAGCCCATCACTAAGAAAAGGATGGAACAAACAAGAGATC
CTACTCATCATGAAATCCCTGAGATGCCTCAAGGGATGCACTTTCCTCCACAAAACTATTGGGAGAA
AATCAACACCTCCCTAGGGGAATTGAGTTCCAACATGGGACAACTAAGGGTGGAGCACCAAGAACA
TTCCATTCTCCTCCATGAAATTAGAGAAGATCAAAGAATCATGAGAGAGGAGCAACAAAGGCAAGG
AAGAGACATTGAGGAGCTCAAGCACTCCATAAGATCTTCAAGAGGAAGAACAAGCCGCCATCACTA
AGGTGGACCCGTTCTTTAATTTCCTTATTCTTTATTTTCCAGTTTTTCGAAtTTTTATGCTTATGGTTAT
CTATGTTTGTGTCTTATTACATGATCATTAGTGTCTTAGTGTCTATGCCTTAAAGTTATGAATGTCCT
ATGAATCCATCACCTTTCTTAAATGAAAAAATGTTCTTAATTGAAAAAGaAAAGAATTGCATGAATT
TTGAATTTTATAACAGATTAATTATTTTGATGTGGTGGCAATACTTTTGACTTCTGAATGTATGCTTG
AACAGTGCATATGTCTTTTGAATTTGTTGTTCATGAATGTTGGCTCTTGAAAGAATGATGAAAAAGG
AGACATGTTACTGAGGATCTGAAAAATCATAAAAATGATTCTTGAAGCAAGAAAAAGCAGTGGATA
CAAATAAAAAATATAATAATAAAGTCATGATCCAAGGCAAAAAGATGCTTAAGAACCTTGGACACC
TCTAATTGGGGACTCTAGCAAAGCTGAGTCACAATCTGAAAAGGTTCACCCAGTTATATGTCTGTGA
CATGTATGTATCCGGTGGTAATAATGGAAGACAGAGTGCTTTGGGCCACGGCCAAGACTCATAAAG
TAACTATGTTCAAGAATCATCATACTTAACTAGGAGAATCAATAACACTATCTGGATTCTAAGTTCC



TATAGAAGCCAATCATTCTGAATTTCAAAGGATAAAGTGAGATGCCAAAACTGTTCAGAGGCAAAA
AGCTAAAAGCCCCGCTCATCTAATTAATACTGATCTTCATAGATGTTTTTAGAATTCATTGCATATTC
TCTTCTTTTTATCTTATTTGATTTTCAGTTGCTTGGGGACAAGCAACAATTTAAGTTTGGTGTTGTAA
TGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTATGTTTTAGTTAGTTTTT
ATTATATTTTTATTAGTTTTTATTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTATTTTTTT
GTGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATCTGATTCAGAGGCTGAAA
AGGACTGCAGATGGTGTTGGATTCTGACCTCCCTGCACTTAAAGTGGATTTTCTGGAGCTACAGAAG
CCCAATTGCACGCTCTCAGTTGCGTTGGAAAGTAGACATCCTGGGCTTTCCAGCAATATATAATAGT
CCATACTTTGCCCGAGATTTGATAGCCCAAACCGGCGTTCCAAATCAGCTCAAGACTGCCCGGCGTT
AAACGCCGGAACTGGCACAAAAATGGGAGTTAAACGCCCAAACTGGCACAAAAGCTGGCGTTTAA
CTCCAAGAAAAGTCTCTACACATGAAAGCTTCAATGCTCAGCCCAATCACACACCAAGTGGGCCCG
AAAGTGGATTTTTATGTCATTTACTCATCTTTGTAAACCCTAAGCTACTAGTTATCTATAAATAGGAC
CTTTTACTATTGTATTTTACATCCTGAAATCTTTTGATCACTTTAGATCTTAGGATCATCTTTGGATGT
CTAGTTCTTAGATTAGGGGAGGCTGGCCATTCGGCCATTCCTAGACCTTGTTCTTATGTATTTTCAAC
GGTGGAGTTTCTACACACCATAGATTAAGGTGTGGAGCTCTGCTGTACCTCGAGTATCAATGCAATT
ACTATTGTTCTTCTATTCAATTCGGCTTACTCTTGTTCTAAGATATCACTTATCCCTCAACTTGATGAT
TGTGATGATCCGTGACACTCATCATCATTCTCACCTATGAACGTGTGCCTGACAACCACCTCCGTTCT
ACCTTAGATTGAGTGGATATCTCCTAGATCCCTTAATCAGAATCTTCGTGGTATAAGCTAGAATTGA
TGGCGGCATTCAAGAGAATCCGGAAGGTCTAAACCTTGTCTGTGGTATTATGAGTAGGATTCAAGT
ATTGAATGACTGTGACGAGCTTCAAACTTGCGATTGTGGGGCGTTAGTGACAGACACAAAAGAATC
ACTAGATTCTATTCCGACATGATCGAGAACCGACAGCTGAATAGCCGTGCTGTGACAGAGCGCGTT
GAACATTTTCACTGAGAGGACGGGACTGTAGCCATTGACAACGGTGATGCCCAACATACAGCTTGC
CATGGAAAGGAGTAAGAAGGATTGGATGAAGACAATAGGAAAGCAGAGAGACGGAAGGGACAAA
GCATCTCCATACGCTTATCTGAAATTCTCACCAATGAATTACATAAGTATCTCTATCTTTATTTTATG
CTTTATTCATAAATCATGTATAACCATTTGAATCTGCCTGACTGAGATTTACAAGATGACCATAGCT
TGCTTCATACCAACAATCTCCGTGGGATCGACCCTTACTGGTGTAAGGTTTATTACTTGGACGACCC
AGTGCACTTGCTGGTTAGTTGTGCGAAGTTGTGATAAAGAGTTGAGATGTCAATTGAGCGTACCATG
TTGATGGCACCTTTGATGATCACAATTTCGTGCACCAAGATTTTGGCGCCGTTGCCGGGGATTGTTT
GAGTTTGGACAACTGACGGTTCATCTTGTTGCTTAGATTAGGTATCTTTCAGAATTTTTAAGAATGA
ATTCTAGAGTTTCAAGGTGATGTTTTCATCATCACCAAAGCTGATTGATTCTCATCAATTTAGCTCTT
GAATTTCTCCATTTGTTGTTATTGAATTTCTTGGCTTTGGTTGAGTAATTAGTGACACTTGAGTTATC
AAACTCCTTTGTTGATAGATAATTTTTATGTTTGCTAGTTGATTTGAATTCC 
>LTR-ADH167F07-CONTIG00007-1C.TXT_rc 
GATTGTGAGTCCTCTAAGGCACCAAGGTGCGACGGGTACAACATGAATTTTGTCAAGAGATATTGG
GCTGAGATTGGGCCTACGACTGCAGTGATGGGGTTCTTTCAAACGTCAAGGTTGCCGACAGACTCTA
ACATCACCTGGGTGGCGTTGGCACCTAAGTTCACTGGAGTTAAGGAGATTAAAGATCTGTGACCTAT
CATTATAGTTGGATGCATTTACAAGGTTATCTCTAAGGTTTTGGTTATGATGATGAGACATGTGAAG
CCAGCTTTGGTAGGGATGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGGTAGTTTTTA
GTAGGATCTAGCTACTTTTAGGGATGTTTTTATTAGTTTTTATGCAAAATTCACATTTCTGGACTTTA
CTATGAGTTTGTATATTTTTCTATGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAA
ATCTGATTCAGGCTGAAAAAGGATTGCTGATGCTGTTAGATTCTGACCTCTTTGCACTCGAAATGAA
TTTTCTGGAGATACAGAACTTCAAATGGCGCGTTCTCAACTGCGTTGGAAAGTAGACATCTAGGACT
TTCCAGCAATATATAATAGTCCACACTTTATTTGATTTACGATGACGCAAACTGGCGTTCAACGCCA
ATTCCATGCTGCATTTTGGAGTAAAACGCCAGAAACACGTCACAAACCAGAGTTAAACGCCAAACA
GACGTTACAACTTGACGTTTAACCCCAAGAGAAGCCTCTGCACGTGTAAAGCTCAAGTTCAGCCCA
AGAACACACCGAAGTGGGCCCCGAAAGTGGATTTCTGCACTTAGACTTATTTCTGTAAACCATAGTA
GCTAGTTTAGTATAAATAGAACTTTTTACTATTGTATTAGTGTCTAGTCTTTTGACCATTCGGCCTTT
TGATCATTCAGGGGGGCTGGCCAGTCGGCCATGCCTGGACCATCACTTATGTATTTTCAACGGTGGA
GTTTCTACGCACCATAGATTAAGGTGTGGAGCTCTACTGTACCTCGAGTTTTAATGCAAAGTATTAC
TGTCTTTTATTCACTTCAGCTTATTCTTATTCTAAGATATTCGTTACATTTCAACATGATGAATGTGAT
GATCCGTGACACTCATCATCAATCTCATCTATGAACGCGTGACTGACAACCACTTCCGTTCTACCTT
AGAACGAGCGTGTATCTCTTGGATTCCTTAATCAGGATCTTCGTGGTATAAGCTAGAACCCTTTAGT
GGCCATTCTTGAGAATCTGAAAAGTATAAGCCTAGTCTGTGGTATTTCGAGTAGGATTCAGGGATTG
AATGACGACGAGCTTCAAACTCGCGATTGTTGGGCGTAGTGACAAACGCAAAAGAATCAATGGATT
CTGTTCCGACATGATCAAGAACCGACAGATGATTAGCCGTGCTGTGACAGAGCATTTGGACCATTTT
CACTGAGAGGATGGGATGTAAACATTGACAATGGTGATGCCCTACATACAGCTTGCCATGGAAAGG
AGTATGAAGGATTGGATGAAGGCAGTAGAAAAACAGAGATTCAGAAGGGACAAAGGATCTCATAC
ACTTATTTGAAATTTACACCAAGAATTTACATAAGTATCTCTTTCATCTATTTTATGCATTATTTATT
ATTATTTTCAAAAAACCATTATAACCAATTGAATCTGCCTAACTGAGATTTACAAGATGACCATAGT
TGCTTCATACCAACAATCCCTGTGGGATAGACCCTTACTCACGTAAGGTTTATTACTTGGACGACTC
AGTACACTTGCTGGTTAGTGATGCGAAGTTGTGAAGAAAGTGCTGAGTTATAAATGCGCACACCAA
GTTGAGCGCCATTGTTAGAGATCACAATTTTGTGCACCAAGTTTTTGGCGCCGTTGCCAGGGATTGT
TCGAGTTTGGACAACTGACGGTTCATCTTATTGCTCATATTAGGTAATTTTCTTTTCaAAATTTTTCTT



TGTTT 
>LTR-ADH177M04-CONTIG00001A-1.TXT 
TTTCCCAACAGAATCTTCGTGGTATAAGTTAGATAGATGGCGGTATTCATGAGGGTCCGGAAAGTCT
AAACCTTGTCTATGGTATTCCGAGTAGGATTCTGTGATTGAATGACTGTGACGAGCTTCAAACTCCT
GAAGGCTGGGCGTGATGACAAGCGCAAAAGAATCAAGGGATTCTATTCCAACCTGATTGAGAACCG
ACAGATGATTAGCCGTGCTGTGACAGAGCATAGGAACATTTTCACTGAGAGGATGGGATATAGCCA
TTGACAACGGTGATGCCCTACATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGAGTTGAAGCA
GTGGGAGAGCAGGCGTCCTTGAGCCATACAGTATCTCCATTCGCTTATCTGAAATTCCCACCAATGA
ATCTGCATGAGTACTCTATCCCTTTTATTATTTCTATTTTCTTATCTTTATTTTCGAAAACCCATAAAC
AGATCTAATCTGCCTAACTGAGATTTACAAGGTGACCATAGCTTGCTTTATACCAACAATCTCTGTG
GGATCGACCCTTACTCACGTAAGGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGAAC
GGAGTTGTGAATTCAACTGGTGTCACAATAATAATTTCATACAACTTAAAGAATAGTGATCACAATT
TCGTCCACCACAAGTCTCAACCAATCAAAGGCCACAAGAAGTATCTAGAGTAGGACTTTTCATTTAA
TTGTAATTTGCTTTTAATTTCATTTTGTAATTTAGGAGAGCCTATATAAAGGCCTTAGTTTTTACTTTG
AAAGGAGGCTG 
>LTR-ADH177M04-CONTIG00001B-1C.TXT_rc 
AGCAACTTGTTGTTGTTTCTCAGGTCTTGGCCTATGCTATCCCTTATTTTAATTTTTTCTTTTTTTTATT
GGATTTGCTGTTTAGCATTTGCTCTTACTTAAACTTTACTATATAGGTTTTGGTGTCTGACATTAATA
TTGGATATGAGGAGATAGTTAACACTTAGGTAAGAGAACATTTATTGATATTAAATTATTAATTGTT
ATAGATCTTAATCAATAGTTGATTTGAAATGCTTACCCCTTCTCTTTTTGGATTCATATATGTTCTTG
CTTTCAATGGTAAGCATGTGAAGAATCTAAAGGGCTTGGTGATGAGCGGATAATTTATACGCTTTTT
GGCATTGTTTTTAGGTAGTTTTTAGTAGGATCTAGCTACTTTTTGGGATGTTTTTATTAGTTTTTATGT
AAAATTTATATTTCTGGACTTTACTATGATTTTGTGTGTTTTTCTATGATTTCAGGTATTTTTCTGGCT
GAAATCGAGGGACCTGAGCAAAAATCTTATTTAGAGGCTGACAAAGGACTACAGATGCTGTTGAAT
TCTGACCTCCCTGCACTCGAAGTGGATTTTCTTGAGCTACAGAACTTCAAATAGTGCACTCTCAATT
GCGTTGGAAAGTAGACATCCAGAGCTTTCCATCAATATATAATAGTTCATACTTTGCTCGAGTTTTG
ACTATGCAAACTGGCGTTCAAATGCCCCTTTTCTGCTCTATTCTGAAGTCAAAACGCCAGAATTGGC
ATAAAAGTTGGAGTTAAAACGCCCAAACTGGCACCAAAGCTGGCGTTTAACTCCAAGGAAGATCTC
TACACGTGTAAAGCTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCGAAAGTGGATTTCTGCA
CCATTTACCTATTTTTGTAAACCCTAGTAGCTAGTTTCATTATAAATAGGACCTTTTACTATTGTATT
TTAATCTTTTGATCATCTTTTGATCTCTTGATCACGTTTTGGGGAGGCTAGCCTCACGGCCATACCTG
AACCTTGTTCTTATGTATTTTCAACGGTGGATTTTCTACACACCATAGATTAAGGGTGTGGAGCTCTG
CTGTTCCTCAAGTATTAATGCAATTACTACTATTTTCTATTCAATTCAGCTTATTCTTGTTCTAAGATA
TTCACTGCACTTCAACATGATGAATGTGATGATCCGTGACACTCATCATCATTCTCACCTATGAACG
CATGACTGACAACCACTTCCGTTCTACCTTAGATCGAGCGTGAATCTCTTAGCCTCCATTCCGAAAG
ATCAGAGTCTTCGTGGTATAAGCTAGAATTATTGGCAGCCATTCCTGAGATCTGGAAGGTCTAAACC
TTGTCTGTGGTATTCCAAGTAAGATCTGGAAAGGAATGACTGTGACGAGCTTCAAACTCGCGAGTGT
CGGGCGTAGTGACAGACGCAAAAGGATCACTGGATTCTATTCCAACATGATCGAGAACCGACAGAT
GATTAGCCATGTGGTGATAGTGCATTTGGACGATTTTCACTGAGGATGGGAGGTAGCCATTGACGCC
GGTAAAACTCGAACATACAGCTTGCCTTGGAAAGGAGTATGAAGGATTGGATGAAGACAGTAGGA
AAGTAGAGATTCAGAAGGGACAATGCATCTCTATGCACTTATCTGAAATTCTCACCAATGAATTAA
ATAAGTATCTCTATCTTTACTTTATGTTTTATTTATCTTTTAATTATGAAAACTCTATAACCCATTTGA
ATTCGCCTGACTGAGATTTACAAGGTGACCATAGCTTGCTTCAAGCCGACAATCTCCGTGGGATCGA
CCCTTACTCACGTAAGGTATTACTTGGACGACCCAGTGCATTTGCTGGTTGGTTGTACGGAGTTGTG
ACAAAGTGTGATTCACATTTGAGAGCACCAAGTCTTTGGCGCCATTGTTGATGATCACAATTTCGTA
CACCCCTTGGCCACCATGGTTGAGAATTGTGATGCTGAGTTTTTAAAGTTTGATTTGGAATACCAAC
AGGTTCTCTCTCATGGACTCAGTCGTGTGAATTTTTTTTGACTTTCTAAAGTTTTTTGAATTAACATTT
AATCTAACTTTCATGTATCAGTAAGCTGCCCATTCTTCTCTTTACCCATTCTTTACATATTTCATTTAA
GCATATATTTTTCTAGTTTTTTATGTGGAATTTGATTTTTCATA 
>LTR-ADH177M04-CONTIG00001B-4.TXT 
CAAAGGAGCATAACTTGAGTTACAGAGGTCCAATTGAAGTGATTCTAGTTGCGTTAGAAAGCTGAC
ATTCAGATCTTTCCAAAGATATATAATAGTCTATAGTGGACATGAAATTGAAGCACAAACAAGAGG
CATCTTTTAAGCCCAAAAACACCAACTGGGTAGCAAGTGTGACGTTAGCCACACTAACTTCAGCACT
AATGCCACACTTGTAGCGTTAGTGTGGCTAACGGAAGCAATAAAGCCAAGTCACCCTAGACCTCAA
TTTGATTCACTTCTCTTTCAAGGACCACCCAACCTCAAGAAAGCAAGCCTACAAGTTGATGAGCGGA
TAATTTATACGCTTTTCGGCATTGTTTTTATATAGTTTTTAGTAAGTTTGAGCTACTTTTAGGGATGTT
TTCATTAGTTTTTATGTTAAATTCACATTTCTAGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTT
CAGGTAAATTCTGGCTGAAATTGAGGGACTTGAGCAAAACTCTGAAGAAGGCTGACAAAAAGGACT
GCTGATGCTGTTGGAATCTAACCTCCCTGCACTCGAAGTAGATTTTCTGGAGCTACAGAACTCCAAT
TGGCACGATCTCAACGACGTTGGAAAGTAGACATCCAGGGCTTTCTAGAAATATATAATAGTCCAT
ACTTTATTCGGAGATTGACGACGTAACTTGGCGTTGAACGCCAAGCTCATGCTGCTGTCTGGAGTTA
AACGCCAGAAAAACGTCATGATCCGGAGTTGAACGCCCAAAACACGTCATAACTCGGAGTTCAACT
CCAAGAGAAGCCTCAGCTCGTGAATTGATCAAGCTCAGCCCAAACATACACCAAGTGGGCCCC 



>LTR-ADH179B13-CONTIG00001-1C.TXT_rc 
CACTAGATGGTGCTAATGCTTCAAACAATTGCTCCCCCCTTTGCTTGGGCTTCAATTCTGCATGAAAT
ACACTCAAAAACAGGTTGGAATTGGGCCTGGGCTGCTCAAAAATCGCCCCTAACATTTTGCCATTAA
GTGAGTCACGTGCGAGTATTGACGCGTACGTGCCATGTGTGCATGCGCATCGATTGGCTATTTCTTC
ATCTGTGTGAACCGTCATTTACGCGTGCTGATGAGCGGATAATTTGTATACTTTTTGGCATTATTTTT
AGTATGTTTTTGGTATGATATAGTTAGTTTTTAGTATATTTTTATTAGTTTTTAGTTAAAATTCACTTT
TCTGGACTTTACTATGAGTTTGTGTATTTTTCTGTGATTTCAGGTATTTTCTGGCTGAAATTGAGGGA
CCTGAGCAAAAATCTGATTCAGAGACCGAAAAGAACTGCAGATGCTGTTGGATTCTGACCTCCCTG
CACTCGAAGTGGATTTTCTGGAGCTACAGAAGCCCAATTGGCGTGCTCTTAACGGCGTTGGAAAGT
AGACATCCTGGGCTTTCCAGCAATATATGATAGTCTATACTTTGCCCAAGATTTGATGGCCCAAACC
GGCGTTCAAAGTCACCTCAAGAAATCCCAGCGTTAAACGCTGGAACTGGCACCCAAACGGGAGTTA
AACGCCCAAACTGGCATGAAAGCTGGCGTTTAACTCCAAGAAGAGTCTCTGCACGAAAAATGCTTC
ATTGCTCAGCCCAAGCACACACCAAGTGGGCCCGGAAGAGGATTTTTATGTCATTTACTCATTTCTG
TACACCTTAGGCTACTAGTTTCTATAAGTAGGACCTTTTACTATTGTATTTAAAAATCTTTGGATCTT
TTAATCTTTTGATCATTTGAGATCTCTAGATCATCTTTGAACATTTTAGTTCTTAGATCAATGGGAGG
CTGGCCATTCGGCCATGCCTAGACCTTATGCTTATGTATTTTCAACGGTGGAGTTTCTACACACCATA
GATTAAGGTGTGGAGCTCTGCTGTACCTCGAGTATTAATGCAATTACTATTGTTCTTCCATTCAATTC
CGCTTGTTCTTGTTCCAAGATATCACTTGTTCTTCAACTTGATGAAGGTGATGATTGACACTCATCAC
CATTCTCACTCATGAACAAAGTGACTGACAACCACTCTTGTTCTACAAGCACTTGAGGCTTAGTGAA
TATCTCTTGGATTCCTGATTGCACGATGCATGGTTGATCGCCTGACAACCGAGTGCTCGCCTGACAA
ACGAGCCAACCATTCCGTGAGATCAGAGTCTTCGTGGTATAGGCGAGAACTGATGGCAGCATTCAA
GAGAATCCGGAAGGTCTAACCTTGTCTGTGGTGTTCTGAGTAGGATTCAATGATTGAATGACTGTGA
CGTGCTTCAAACTCCTGAGGGCGGGGCGTTAGTGACAGACGCAAAAGAATCACTGGATTCTATTCC
GGCCTGATTGAGAACCGACAGATGAATTCCGCTATGCTGTGACAGAGCATATGCAATCGCTTTCACT
GAGAGGATGGGAGGTAGCCACTGACAACGGTGAAACCCTTGCTTAAGCTTGCCATGGAAAGGAGTA
AGAAGGATTGGATGAAGGCAGTAGGAAAGCAGAGAGATGGAAGGGAAGGCATCTTCATGCGCTTA
TCTGAAGCTCCTACCAATGAATTACATAAGTATCTCTATCCTTATCTTCTATGTTATTTTCGTTCATC
ACCATTACTATTTGAGTTTGCCTGACTAAGATTTACAAGATGACCATAGCTTGCTTCAATACTAACA
ATCTCCGTGGGATCGACCCTTACTCACGTAAGGTTTATTACTTGGACGACCCAGTGCACTTGCTGGT
TAGTTGTGCGAAGTTGTGTAATGCCATGGTATTGAGCTACCACGTTTTTGGAGCCATTACCGGGGAT
TATGAGAGTTGTGAAAAAGTATAGTTCACAATTTCGCGCACCACGTGCACGTCTCTATGCGAAATTA
CTTTTGGGCGTGCGCGCCTTGTACGCGTGCGTGCCCATCAATGCATTCCCAATTCTTGTTTCCTCATG
CATTCTCCACTTTGTATGCTTTTCTCTTCATTTCTTCCATCCAATACTTGCCTTATGAACCTGAAATCA
CTTAACAAACACATCAAGACATCGAATGGAATTAAAGTGAGTTAAAATCACC 
>LTR-ADH179B13-CONTIG00002-1C.TXT_rc 
AAAGTTAAGGGATAAATTAGTTGACCTTCGAATCCTATTTATTTCCTAAGAAAAGGTTGGGATTATT
GAAGTTCAGTCCAATTAGCAAAGATAACAGTTATCAATTATGTTGAGCTAAGATAACTCCTGAGTTA
CTGATTTCTTAACCAAGACCAAAAGGAAGGAAATTAAATCTACAGGAATGAAAATGTCTTCAGATT
GGGAATAATAAAAAGGAACAATCATAAACTGAAATATGATGAGCGGATAATTTATACGCTTTTTGG
CATTGTTTTTATATAGTTGTTAGTAAGTTTAAGTTACTTTTAGGGATGTTTTCATTAGTTTTTATGTTA
AATTCACATTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGATAAATTCTGACTGA
AATTGAGGGATTTGAGCAAAACTCTGAAGAAGGCTGACAAAAGGACTGCTGATGCTGTTGGAATCT
GACCTCCCTGCACTCGAAATGGATTTTCTGGAGCTACAGAACTCCAATTGGCGCGCTCTCAACGGCG
TTGGAAAGTAGACATCCAGGGCTTTCCAGCAATATATAATAGTCCATACTTTATTCGAAGAATGACG
ACGTAATTTGGCGTTAAACGCCAAGTACACGCTGCTGTCTGGAGTTAAACGCCAGAAAAACGTCAT
GATCCGGAGTTGAACGCCCAAAACACGTCATAACCTGAAGTTTGACGCCAAGAAATGCCTTAACTC
GTGGAATGATCAAGCTCAGCCCAAGCATACACCAAGTGGGCCCCGGAAGTGGATTTATGCATCAAT
TACTTACTCATGTAAACCCTAGAAGCTAGTCTAGTATATATAGGACATTTATCTATTGTATTAGACA
TCTTTTGACCACTTTAAGTCTTTCATTATTCGGTCACTTGATCATGGAGAGGGCTGGCCATTCGGCCA
TGCCTGAACCTCTTTTGCTTATGTATTTTCAACGGTGGAGTTTCTGCACACCATAGATTAAGGG 
>LTR-ADH179B13-CONTIG00003-1C.TXT_rc 
TAGCATCTCCATCCGCTTATCTGAAATTCCCACCAATGAATCTGCATAAGTGTTCTATCCCTTTTATT
GTTTATTTCCTTAACTTGCATTTTTCGAAAACCCATAAACAATTTTAATCTGCCTGACTGAGATTTAC
AAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGATTCGACCCTTACTCACGTAAGGTTTA
TTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGAACGGAGTTGTGAAAATAAACAATGTCATCA
GAGTAAACATCCCACAAATAGAAAGAACAAGTGATCACAATTTCGTCCACCAAAATACCTCAAATA
TCATTAAATAAAAATGTCAATTCTAACATGGACAATATCAACAGCCAATTGAACAACATCAATCAA
ACACAATAAAAGCTTCAGAGTAAACAAAAATAGAAGAGAAATTAAATAGTAAAAGGAATATTGAA
CCTGGGGTCGAGAGTTACTCCTAAAACTAAGAGAAATCCTAAATCCTAAATTCTAAAGAGAGAGAG
GAGAGAACCTCTCTCCAAACTAAACCT 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-1C.TXT_rc 
TGAGGACTGTATGGAAGTTTTTATGGACGATTTTAGTGTTTATGGTGATTCTTTTAACCTTTGCTTAG
AAGGATTATCTAGAGTATTAGATAGATGTATTAATACAAACCTTGTATTGAATTTCAAAAAATGCCA



CTTTATGGTAAAGCAAGGGATTGTATTGGGACATGTGGTATCTAATAATGGCATTTCTGTAGACCCA
GCAAAGGTGAATGTTATTTCTAGTCTACCTTACCTCTCTTCTGTGAGGGAAGTCCATTCGTTCCTTGG
CCATGCAGGTTTCTACAGGAGATTTATTAAGGATTTTAGTAAGGTGGCACTTCCCTTATGAGAGAAC
TAAGGGTGGAGCACCAAGAACATTCCATTCTCCTCCATGAAATTAGAGAAGATCAAAGAGTCATGA
GAGAGGAGCAACAAAGGCAAGGAAGAGACATTGAGGAGCTCAAGCACTCCATAAGATCTTCAAGA
GGAAGAACAAGCTGCCATCACTAAGGTGGACCCGTTCTTTAACTTCCTTGTTCTTTATTTTTCTGTTT
TTCGAATTTTTATGCTTATGTTCATCATCTATGTTTGTGTCTTATGATCATTAGTGTCTTAGTGTCTAT
GCCTTAAAGTTATGAATGTCCTATGAATCCATCACCTTTCTTAAATGAAAAATGTTCTTAATTGAAA
AAGAGAAGAATTGCATGAATTTTGAATTTTATAATAGATTAATTATTTTGATGTGGTGGCAACACTT
TGACTTCTGAATGTATGCTTGAACAGTGCATATGTCTTTTGAATTTGTTGTTCATGAATGTTGGCTCT
TGAAAGAATGATGAAAAAGGAGACATGTTACTGAGGATCTGAAAAACCATAAAAATGATTCTTGAA
GTAAGAAAAAGCATTGAATTCAAAAAAAAAAAAAAAACGAAAAAAGGGGAAAGGAAAAAGAAAA
AATAAAGTTGTGATCCAAGGCAAAAAGAGTGTGCTTAAGAACCCTGGACACCTCTAATTAGGGACT
CTAGCAAAGCTGAGTCATAATCTGAAAAGGTTCACCCAGTTATGTGTTTGTGGCATGTATGTATCCG
GTGGTAATACTGGAAGACAGAGTGCTTTGGGCCACAGCCAAGACTCATAAAGTAGCTATGTTCAAG
AATTATCATACTTAACTAGGAGAATCAATAACACTATCTGAATTTTGAGTTCCTATAGAAGCCCATC
ATTCTGAATTTCAAAGGATAAAGTGAGATGCCAAAACTGTTCAGAGGCAAAAAGCTAAAAGCCCCG
CTCATCTAATTAATACTGATCTTCATAGATCTTTTTGGAATTCATTGCATATTCTCTTCTTTTATTCTT
ATTTGATCTTTAGTTGCTTGGGGACAAGCAACAATTTAAGTTTGGTGTTGTGATGAGCGGATAATTT
GTACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTATGTTTTAGTTAGTTTTTATTATATTTTAATT
AGTTTTTAGTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGGTA
TTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATCTGATTCAGAGGCTGAAAAGGACTGTAGATG
TTGTTGGATTCTGACCTCCCTACACTCGAAGTGGATTTTCTGGAGCTACAGAAGCCCAATTGGCGCG
CTCTCAATGGCGTTGGAAAGTAGAAATCCTGGGCTTTCTAGAAATGTATAATAGTTTATACTTTGCC
CGAGATATGATGGCCCAAACAGGCGTTCCAAGTCAGCTCAAGAATTCTGGCGTAAAACGCCAGAAC
TGGCACAAGAATGGGAGTTAAACGCCCAAACTGGCACAAAAGCTGGTGTCAAGAAGAGTCTCCAC
ACGAAAATGCTTCGATGCTCAGCCCAAGCACACACCAAGTGGGCCCGGAAGTGGATTTTTATGTCA
TTTACTCATTTCTGTAAACCCTAGCTACTAGTTCTCTATAAGTAGGACCTTTTGCTATTGTATTAGAG
GTCTTTTGATCACTTGAATCTTTTGATCATGTTTTTATGATTGAACCCTCTTTGGGAGGCTGGCCATT
CGGCCATGCCTAGACCTTGTTCTTATGTATTTTCAATGGTGGAGTTTCTACACACCACAGATTAAGG
TGTGGAGGTCTGCTGTACCTCGACTATTAATGCAATTACTATTGTTCTTCTATTCAATTCAGCTTATT
CTTGTTCTAAGATATTCATTCGCACCCAAGAACATGATGAATGTGATGATTATATGACGCTCATCAT
CATTCTCACTTATGAACGCGTGACTGACAACCACTTCCGTTCTACAAGCAAACAAGGCTTGAATGTT
TATCTCTTGGAATTCTTAATCGGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGA
ATCCGGAAGGTCTAAACCTTGTCTGTGGTATTCTGAGTAGGATTCAAGGATTGAATGACTGTGACGA
GCTTCAAACTCGCGATTGTGGGGCGTTAGTGACAGACGCAAAAGAATCACTTGATTCTATTCCGACA
TGATCGAGAACCGACAGCTGAATAGCCGTGCTGTGACAGAGCGCGTTGAACATTTTCACTGAGAGG
ATGGGAGGTAGCCATTGACAACGGTGAAACCCTACATACAACTTGCCATGGAAAGGAGTAAGAAG
GATTGGATGAAGACAGTAGGAAAGCAGAGAGACGGAAGGGACAAAGCATCTCCATACGCTTATCT
GAAATTCTCACCAATGAATTACATAAGTATCTCTATCTTTATTTTATGTTTTATTCATAAATCATTCA
TAACCATTTGAATCTGCCTGACTGAGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTC
CGTGGGATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACGACCCAGTGCACTTGCTGGTTAGTT
GTGCGAAGTTGTGATAAAGAGTTGAGATTGCAATTGAGCATACCATGTTGATGGCGCCATTGATGA
TCACAATTTTGTGCACCAGTTAACGTGAACTCTAACGTGGAAGAAGATCAACAACGCCAATGTTAG
TGACACTCACTTTTGTCACTAACGTTGGATCATTAGCATTGCCTACGTTAACTCTCACGTTAAGATTG
TTAACGTGAAAGTTAACGTGGAGTTGGGTTCAAAGAACTAACGTTAGTGACACTCACTTTTGTCACT
AACGTTGGGAGATGGCTTCATTACTACGTTAAGAGCCACGTTAACTTACTTAACGTGGCTTCTAACG
TAGGGACTTAAGGCAATTGGAGCGTTAGTGACAAAGGTGAGTGTCACTAATGCTCTTGAAGGTGAT
AGAGACCCACGTTAAGAGCTACGTTAGCCAAGCTAACGTGAGATCTAACATAGGGGCAAGAGGCA
AGCAACGTTAATGGGAAAAGTGATTCCCATTAACATTTGCGAAAAGGAGCACAAGCCAACGTTAAT
GGGAAAAGTGAGTCCCATTAACGTTG 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-2C.TXT_rc 
CATTTATTTACATGCTCATTTCCCCAAACCCCCATCTAAGATTCTGCACTTTATTTTTTGCTATTTACT
TTCCCGCCATTTAATTTTCTGCAATTCTCAAACTACATTCTGTTTAGCTCTACTAGCATACTCTTCCA
ACTAAAGTTGCTTGACCAATCAATCCTTGTGGGATTCGACCTCACTCTATTGTGAGTTTTTACTTGAC
GATAATTCAGTATACTTGCCGAAGGGAAATTTGTTGAGAGACAAGTTTTCATGCATCAACCATGCCT
GGACCACTATCACTTATGTATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAGGTGTGGAGCT
TTGCTATACCTCGAGAATTAATGCAATTACTATTGTTCTTCTATTCAATTCAAGCTTATTCTTGTTCTA
AGATATCACTCGTACTTCAACCTGATGGATGTGATGATCCGTGACACTCATCATCATTCGTCCTTAT
GAACGTGTGCTTGACAACCACTTCCATTCTAAGATATCACTCGTACTTCAACCTGATGGATGTGATG
ATCTCTTGGATTCCTTAATCAGAATCTTCGTGGTATAAGCTAGAATTATTGGCGGCGATTCCTAAGA
TCCGGAAAGTCTAAACCTTGTCTGTGGTATTTCTAGTAGGATCTGAGATGGGATGACTGTGACGAGC
TTCAAACTGGCGAGTGTTGGGCGTAGTGACAAACGCAAAAGGATCAATGGATCCTATTCCGACATG



ATCGAGAACCGGCAGATGATTAGCCATGCTGTGATAGAGCATATAGACCATTTTCACTGAGAGGAT
GGGAAGTAGCCATTGACAACAGTGACATCCTACATACAGCTTACCATGGAAAGGAGTACGAATGGT
TGGATGAAAGCAGTAGGAAAGCAGAGATTCAGAAGGGACAATGCATCTCCATACGCTTATCTGAAA
TTCTCACTAATGAATTACATAAGTATCTCTATCTTTATTTTACGTTTTATTTATATTTTAATTATCAAA
AGTTCATAACCATTTAAATCCGCCTGACTGAGATTTACAAGGTGACCATAGCTTGCTTCAGGCCGAC
AATCTCCGTGGGATCGACCCTTACTCACATAAGGTTTATTATTTGGACGACCCAGTGCACTTGCTGC
TTAGTTATGCGAAGTTGTGACAAAGTGTGATTTACGTTTGAGAGCTCCAAGTCTTTGGCGCCATTGT
TGATGATCACAATTTCGTGCACCACGCTTCCTCTAACGTCATTGATGAGAAACCCAAAAATTGGAAT
TGAGAAACTTGAATCGATACGCACGCGTCTATGACGCGAACGCGCGGAAAGGAAAAATGGCAATG
CACGCGTACACGTGATATACGTGCACACATAGATGAGCGAACGTTGGTGCACTAACGTTTAGTCAA
ATGTTGCTAGCAGCACCCAGAATTCAACTGTCATGCAACGTTTAGGCTCAACGTTTTCACGCAAACG
TTGCCACCAACGTTAAGGCCAATTTC 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-5-C.TXT_rc 
CTTTGCCTCCTAAATCTGAAATCACTTAACAAACATATCAAGGCATCTAATGGAATCAAGGTAAATT
ACATTTATCTATTTTAAGACCTAAAAAGCATGTTTTCACTCTTAAGCACAATTAAAGGAGAATATAC
AAAACCATGCTATTTTATTGAATAAATGTGGGTAAAAGGTGATAAAATCCCCTAAAATCAATACAA
GATAAACCCTACAAATGGGGTTTATCATGTCTATGTCTTAAGGCTATGAATAATTCCATGAATCCTT
CACCTTTCTTAAATGAAAAATGTTTTTAATACAAAAGAACAAGAAGTACATGAGTTTCAAATTCATC
CTTGAAATTGGTTTAATTATATTGATGTGGTGACAATACTTTTTGTTTTCTGAATGAATGCTTGAACA
GTGCATATTTTGATCTTGTTGTTTATGAATGTTAAAATTGTTGGCTCTTGAAAGAATGATGAAAAAG
AGAAATGTTATTGATGATCTGACAAATCATGAAATTGATTCTTGAAGCAAGAAAAAGTAGTGAAAA
AAAAAGAAAAAGCCAATAGCCCTTAAAACCAAAAGGCAAGGGTAAAAAGGATCTAAGGCTTTGAG
CATCAATGGATAGGAGGGCCTAAGGAAATAAAATCCAGGCCTAAGCGGCTAAATCAAGCTGTCCAT
AACCATGTGCTTGTGGCATGCAGGTCCAAGTGAAAAGCTTGAGACTGAGTGGTTAAAGTCGTGATC
CAAAACAAAAAGAGTGTCATTAAGAGCTCTAGACACCTCTAACTGGGGACTTTAGCAAAGCTGAGT
CACAATCTGAAAAGGTTCACCCAGTCATGTGTCTGTGGCATTTATGTATCCGGTGGTAATACTGGAA
AACAAAGTGCTTAGGGCCACGGCCAAGACTCATAAAGTAGTTGTGTTCAAGAATCAACATACTGAA
CTAGGAGAATCAATAACACTATCTGAACTCTAAAATCCTAGAGATGCCAATCATTCTAAACTTCAAA
GGATAAAGTGAGATGCCAAAACTGTTCAGAAGCAAAAAGCTACAAGTCCCGCTCATCTAATAAGAA
CTAATATTCATTGATATTTTGGGATTTATAGTATATTCTCTTCTTTTTATCCCAATTGATTTTTAGTTG
CTTGGGGACAAGCAACAATTTAAGTTTGGTGTTGTGATGAGCGGATAATTTATACGCTTTTTGGCAT
TTTTAGGTAGTTTTTAGTAGGATCTAGCTACTTTTAGGGATGTTTTTATTAGTTTTTATGTAAAATTC
ACATTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGGTATTTTCTGGCTGAAATTG
AGGGACCTGAGCAAAAATCTGATAGGAGGCTGAAAAAGGACTACTGATGCTGTTGGATTCTGACCT
CCCTACACTCAAAACGGATTTTCTAGAGCTACAGAACTTCAAATGGCACGCTCTCAACTGCGTTGGA
AAGTTGACATCCAGGGCTTTCCAGAAATATATAACAGTCCACACTTGGTTCCAGAGTAGACGACGC
AAACTGGCGTTCAACGCCAGTTCCATTCTACATTCTAGAGTAAAACGCCAGAAACACATCACAAAC
CAGAGTTAAACGCCAATAATACGTTACAAATTGGCGTTTAACTCCAAGAAAAGCCTCTGCACGTGT
AAAGCTCAAGCTCAGCCTAAGCACACACCAATGTGGGCCCCGGAAGTGGATTTCTGGACGTAGACT
TATTTCTGTAAACCCTAGTAGCTAGTCTAGTATAAATATAACTTTTTACTATTGTATTTTCATCTTGG
ATTATACATCTTTGATCACATTTTGGAGGCTGGCATCTCAGCCATTGATGCCAGGGCATCTAGGCCA
GTTTCACTGACCTTTTCTTTACTGTTTTAAGGTAGTTTCATGCATTTTCTTAGAGAATAAGGCAAGTT
TTAGATGAAAATACACTCACACCTTGATTCAAGCAACTATTGTGAATTTCACATGATTTCATGAG 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-6C.TXT_rc 
AAAAACTAACTAAAATATACTAAAAACATACTAAAAACAATGCCAAAAAGCGTATAAATTATCCGC
TCATCACTGGCCTCTCGGCCATGCCTGGAGCACTATCACTTATGTATTTTCAACGGTGGAGTTTCTAC
ACACCATAGATTAAGGTGTGGAGCTGTGCTGTACCTCGAGAATTAATGCAATTACTATTGTTCTTCT
ATTCAATTCAAGCTTATTCTTGTTCTAAGATATCACTCGTACTTCAACCTGATGGATGTGATGATCCA
TGACACTCATCATCATCCGTCCTTATGAACGCGTGCCTGACAACCACTTTCGATCTACCAGCAAAAG
CTATAGTGAATATCTCTTAGATTCCTTAATCAGAATCTTCGTGGTATAAGATATAATTATTGGCAGC
CATTCCTAAGACCCGGAAAGTCTAAACCTTATCTGTGGTTTTCTGAGTAGGATCTGAGATGGGATGA
CTGTGATGAGCTTCAAACTCGCAAGTGTTGGGCATAGTAACAGATGCAAAAGGATCAATAGATCCT
ATTCCGACATGATCGAGAACCGACAGATGATTAGCCGTGCTGTGACAGAGCATTTGGACGATTTTC
ACTGAGAGGATAGGAAGTAGCCATTGACAACGGTGACACCCTACATACAGCTTGCCATGGAAAGGA
GTAAGAATGATTGGATAAAAGCAGTAGGAAAGAGATTCAGAAGGGACAATGCATCTCTATACGCTT
ATCTGAAATTTTCACCAATGAATTACATAAGTATCTCTATCTTTATTTTACGTTTTATTTATATTTTAA
TTATCAAAAGTTCATAACCATTTGAATCCGCCTGATTGAGATTTACAAGGTGACCATAGCTTGCTTC
AGGCCGACAATCTCCATGGGATCGACCCTTTCTCACGTAAGGTTTATTACTTGGATGACCCAGTGCA
CTTGTTGGTTAGTTGTGCGAAGTTGTGACAAAGTGTGATTTACGTTTGAGAGCTCCAAGTCTTTGGC
ACCATTGTTGATGATCACAATTTTGGGAAAGATACAAGCAGTTGACCAAAAAGTGTCCTTCTGACAT
GCTTTCAGAATGGACCATCCTGGATATATTCTATGATGGTCTATCTGAATTGTCTAAGATGTCACTG
GACCATTCTGCAGGTGGATCCATTCACCTATAGAAAATGCCAGCAGAAGCTCAAGAACTCATT 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-9-C.TXT_rc 



CGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTTTTTCATCTATTTTT
ACTTGGTTTTCATACATTCTTAGGGAATAAGTAAGTGTTTGGATGAGAAATTCATACTTGTCTTGATT
CAATAAAACATTGTTAATTCTATGCATTTTCATGAGATTTTTTGCAAGATTTAGTTGATGTTATGATT
GATGCAAAATCTTGTAATTATGCCAAGGCTTTGATGAGTTTGTTTGGTTGATGATAGGTAAAAAGAA
GCAGAGGAAGAGTAAGGAAGAAGAGAAGGAGAGGCCAACGTTGACCATCGCGTCATAGACGCGTA
CACGTGAAAAAGAAAAGTTTTTGAATCCATGCATAAGCATGAGCTATCCGTACACATGACCAAGCC
AATGTTGGAGGGAACGTTGGTGACCGAATGCTATGATGAGTGGATAATTTATACGCTTTTTGGCGTT
GTTTTTAGGTAGTTTTTAGTAGGATCTAGCTATTTTTAGGGATATTTTTATTAGTTTTTATGCAAAATT
CACATTTCTGGACTTTACTATGAGATTGTGTGTTTTTCTGTGATTTCAGGTATTTTCTAGCT
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>LTR-ADH0051I17-83F22-CONTIG00001-1.TXT 
ccgaatccaaagaattggcttacaatggtttgggggaaatacttagatttcagtccagaaaatgtaaggttggcttccacttgccaatgatgcaagaaaacgcacaccc
ctatactagaagggtcaactttgatattgtgagattcattgtatattctcttctttttattctattttgttttcagttgcttggggacaagcaacaatttaagtttggtgttgtgatga
gcggataatttatacgctttttggcattgtttttaggtagtttttagtatgatttagttagtttttagtatatttttattagtttttatgcaaaaatcacatttctggactttactatgagtt
tgtgtatttttctgtgatttcaggtattttctggctaaagttgagggacctgagcaaaaatctgattcagaggctgaaaaaggactgcagatgctgttggattctgacctcca
tgcactcaaaatggattttctatagctatagaagcccaattggcacgctctcaattgcgttgaaaagtagacatcctgggctttccagcaatatatcattgtttatactttgcc
tgagttttgacgacacaaactggcatttaaacgccaacttcctagcctattctgggttaaacgccaaaactgagttacaagttagagttaaacgcccaaactggccctaa
agctggagtttaactccaagaaaagtttctacacctgaaagcttcaattctcagcccaagcacacaccaggtgtgcccggaagtagatttctgcatcatttacttatctctg
taaaccttaactactagttttagtataaatattactttttctcattgtattagatgtcttggttattctggttccctctctggggccaagaccaatgaacaccattatcacttatgta
tttccaacagtggagtttctacacctcatagattaaggtgtgaaactctgttgttcctcgagtattaatgcaaagtactattgttcttctattcaattcacgcttattcttattctaa
gatattcactcgtacttcaacctgacagatgtgatgatccgtgacactcatcatcatcctcccttatgaacacgtgcttgacaaccacttatgttctatctgcgagagcttga
gtgtgtatctcttggcctcctggttcacgacgcatggttgcctctcctgacaatagagccttccattcagtgcgatcagagtcttcgtggtataagctagaatcaattggca
gcattcttgagattcgaaaagtctaaaccttgtctgtggtattccaagtaggatctgggatggaatgactgtgacgagcttcaaactcccgggtgttaggcacagtgaca
gtgtgcaaaaggatcactggatcttattccggcttaatcgagaaccgacagatgattagccctacgtaacccatagctggaccattttcactgagaggacggacggta
gccattgacaacggtgatccccaacatacagcttgccatggaaaggagtatgaatgattgaatgaagacagtaggaaagcagagattcaaaaggaataacgcatctc
catacgcatatatgaaattcccaccactgaattacataagtatctctatctttattttatgtttatttatcttttaattatcaaagcttcataaccatttgaattcgcatgactgagat
ttacaagatgaccatcgcttgcttcaggccgacaatctccgtgggatctacccttactcacgtaaggtattacttggacgacccagtgcacttgctggtcagctgcacag
agttgtgaaaagtgtgaatcacgattttgtgtaccagcaaggttaacctttcctcatctcatctgttgcctatgcaatttagctag 
>LTR-ADH0051I17-83F22-CONTIG00001-2.TXT 
gagatttacaagatgaccatcgcttgcttcaggccgacaatctccgtgggatctacccttactcacgtaaggtattacttggacgacccagtgcacttgctggtcagctg
cacagagttgtgaaaagtgtgaatcacgattttgtgtaccagcaaggttaacctttcctcatctcatctgttgcctatgcaatttagctagagttgtcataggagaagacatc
ctcattgaagaggacaagcccatcactaaaaagaggatggagcaaataagagagcccactcatggacctcaacaagagcatgaggaagtccctaatcaagaaatc
cctgagatgcctcaagggatgcatttttctccacacaactattgggagcaactcaacacctctttgggagatttgagttccaatatggagcaactaaggatggagaacc
aagagcactccattattctccatgaaattagagaggatcaaatagccatgagggaagagcaacaaaggcaaggaagagacatagaggagctcaagcgttccattgg
atcttcatgaggaagtactagccgccatcactaaggtggacccgttctttgatttccttgttcttatctttttatttttcgattttatgctttatatgttatctatgtttgtgtcttcatta
catgatcattagtgtctagtatctatgtcttaaggctatgaatgtcctatgaacccttcacctttcttaaatgaaaaatgtgcctaattacaaaagaacaagaagtacttgaat
ttcgaaatttatcttgaaattagtttgattattttgatatggtggcaatactttttgttttctgaatgaatgcttgaacagtgcataattttgatagtgaagtttatgaatgttaaaatt
gttggctcttgaaagaatgatgaaaaaagagaaatgttattgataatctgaaaaatcataaaattgattcttgaagcaagaaaaagcagtgaataacaaagcttgcgaaa
aaaatggcgaaaaagaaacagaaagaaaaagaaaaagcaagcagaaaaagctaatagccctttaaaccaaaaggcaagggtaaaaaggatccaaggctttgagc
attaatggataggagggcccaaaggaataaaatcctggcctaagcggctaaatcaagctgtccctaaccatgtgcttatgtcatgaaggtccaagtgaaaggcttgag
actgagtggttaaagttgtgatccaaagcagaaagagtgtgcttaagaactctggacacctctaactggggaatttagcaaagctgagtcacaatctgaaaaggttcac
ccagttatatgtctgtggcatttatgtatccggtggtaatactggaaaacaaagtgcttagggtcacagccaagactcataaagtggctgtgttcaagaatcaacatactg
aactaggagaatcaataacactatcttaattctgaattcctagagatgccaatcattctgaacttcaaaggataaagtgagatgccaaaactgttcagaagtaaaaagcta
ctagtcccgctcatctaattggagctaagcttcattgatattttggaactcattgtatattctcttatttttattctattttgttttcagttgcttggggacaagcaacaatttaatttt
ggtgttgtgatgagtggataatttatacgctttttggcattgtttttaggtagtttgtagtatgatttagttagtttttagtatataattattagtttttatgcaaaaattacatttttgga
ctttactatgagtttgtgtgtttttctatgatttcaggtattttctggctaaaattgagggacctgagcaaaaatctaattcagaggctgaaaaaggactgcagatgctattgg
attctgacctccctgcattcgaaatggattttctagagctacctaaacccaattggcgcgttctcaatttctttggaaagtagacatcttgggctttccaacaatatataatag
ttcatactttgttcgagttttgataatgcaaactggcgttttaacgctatctttctacccttttctggcgttaaatgccaaaactggcataaaagctggagttaaacgcccaaa
ctggcaccagagctggcgtttaactccaagaaaagcctctgcacgtgaaagcttcaatgctcagcccaggcacacaccaattgggccccggagatggatttctgcat
catttacttatttttgtaaaccctaggttactagttcattataaataggaccttttactattgtattttcatatcaggagatctttagatcattttggagactatctttgtatcattgttg
atctcttgatcatgtttagggggctggccatttagccatgcctggaccttcatcacttatgtattttcaacggtggagtttctacacctcataaattaaggtgtggagctctgc
tgttcctcatgaattaatgcaattactactgttttctattcaattcaagcttattcttattctaagatattcattcgcacttcaacatgatgaatgtgatgatcaagtgacactcatc
accattcttacttatgaacgcgtgcctaacaacgacttccgttctacctgaaaacaagcttgaatgtatatctcttggcctcctggtccacgacgcatggttgcctctcctg
acaacagagtcttccattccgtgagatcagagtctttgtggtataagctagaatcaattggcagcattattgagatccaaaaagtctaaaccttgtctgtggtattcttgata
cccacatactgtggtattacttggagtgatttagtgcacttgtcagtatacaagcgtatcaatcactatccatgtcactaaccacaacatgatcttagcaagggttaagtgtt
aagaattactatccatgtcactaaccacaacatgataattataaagaacgaacccaattcatcaacctctacaaattgaagaaagtcaactaggcttaattaatcataatca
acacatcctaaccaacttactaattaaattagtaaaagattagtgttaattgcaa 
>LTR-ADH0051I17-83F22-CONTIG00001-6-C.TXT_rc 
gtcattgatgctcagagccttggacattgcttttattttcttttgctatttcttttgcttcaaggattaaactttcattaatttcagagaaatcataataattctctaaattcctattcct
tgtacatcaacattctttgattcaaatttaaatatgcactgttcatgtcatggattcagaatcctagaaaatatcaccacatttaagtaaataaaactactcttaaaattaactca
atttctcatgcaatacatcacttctgtatttttttttgaattcaagcttagtgggtaatacatgagacatcttttcagaattaaagcatttaaggaaaaactaaactaaacctagg
attctgatgagcggataatttatacgctttttggcattatttttagtatgtttttagtatgttttagttagtttttattatatttttattagtttttagttaaaattcacttttctggactttact
atgagtttgtgtatttttctatgatttcaggtattttctggctgaaattgagggacctgagcaaaaatctgattcagaggctgaaaaggactgcagatgttgttggattctgac
ctccctgcactcgaagtggattttctggagctacagaaacccaattggcgcactctcaacggtgttgcaaagtagacatcctgagctttccagaaatgtataatagtcca
tactttgctcgagatttgatggcccaaactggcattccaaatcagctcaaaactgcccggcgttaaacgccggaactggcacaagaatgggagttaaacgcccaaact
agcacaaaagctggcgtttaactccaagaaaagtctctacacatgaaagcttcaatgctcagccccaccacacaccaagtgggcctgaaagtggatttttatgtcattta



ctcatctctgtaaaccctaggttactagttctctacaaataggaccctttgctattgtattttcatcttgagatctttagatctttagatctttgaatcttttgatcacgttttggggg
ctggcctctcggccatgcctagaccttgttcttatgtattttcaacggtagagtttctacacaccatagattaaggtgtagagctctgctgtacctcgagtattaatgcaatc
actattgttcttctattcaattcggcttattcttattctaagatatcacttgttcctcaacttgatgaatgtgatgatccgtgacactcatcatcattctcacttatgaacgtgtgcc
tgacaaccacctctgttctaccttagattgagtggatatctcttggatttcttaaccggaatcttcgtggtataagctagaattgatggcggcattcaagagaatccggaag
gtctaaaccttgtctgtggtattctgagtaggattcaatgattgaatgactgtgacgagcttcaaactcctgaaggctgggcgttagtgacagacgcaaaagaatcaatg
gattctattccaacctgattgagaactgacagatgattagccgtgccgtgacagagtgcattgaacattttcactaagaggacgggattgtagccactaacaacggtgat
gtccaacatacagcttgccatggaaaggagtaagaaggattggatgaagacagtaggaaagtagagagacggaagggacaaagcatctccattcgcttatctgaag
ttctcaccaatgaattacataagtatctctatctttactttatgctttattcatatatcatccataaccgtttgaatctgcctgactgatatttacaagatgaccatagcttgcttca
taccaacaatctccgtgggatcgacccttactcgcgtaaggtttattacttggacgacccagtacacttgctggttagttgtgcgaagttgtgataaatagttgagattgca
attgagcgtaccatgttgacggcgccattgatgatcacaattttgtgcaccaagtttttggcgccgttgccggggaattgttctagtttggacaactgacggttcatcttgtt
gcttagattaggtatttttcttcagagttcttaagaatgaattctagtgtttcaaggtgacgttcttatcatcaccaaagctgattgattctcatcaatttagctattgaatgcaat
gtcctgctgaagcttggctagccatgtctaattcctttagactgaagctttagactaacattgcatgattcttggaattctcattaagaattttgatatctttattttcttttccactt
aattttcaaaaaatccaaaaaaattacaaaatcataaaaataaaaaaaataaatatattttatgtttcttgttgaggcactagtctcattttaagtttggtgtcaattgcatgtttc
ttttcttcctgcattttttcgaattcatgcatgtgtcttcattaatcttcaagttgttcttgatgatttccttgttctgatctttaaattctcttg 
>LTR-ADH0051I17-83F22-CONTIG00001-7.TXT 
aacaagcttctagttcaacagatgagtcttctcactcaacacttgggtggcatgcaaagcctagtctcaaagattcagaatgcctctcaagatattccgtatgatatatgtg
tcagctcctctcaaggtgagagttgcacttatgaccactatacccatgaggaggtcaattacatgggaagttctttcagacaaatcgatagtgttccttgttctcagaacttt
aagcagagaaggaggaatcagcaaccgatctatgctagcagctctcaggaaggctttaatcagaacctaggtgatgatcggataattaatacgctttttggcattgttttt
aggtagtatttagtatgttttagttactttttattataattttattagattttatgcaaaaatcatatttcaggactttactatgagtttgtatatttttctataatttcaggtattttctggc
tgaaattgagggacctgagcaaagatcttattcagaggctgagaaaggactgcagatgctgttagattctgaactccatgcactcaaacgtgtttttctggagctacaaa
aatccaattggcgtgttctcaattgggctggaaagttaacatcttgggctttccaacaatgttaatagttcatactttgctcgagatttgatggcccaaactagcattaaaca
ccagcagaaacacttttctggcataaaacaccagaactggcacacttcttggcgttaaacacccattttgtcacccagggtggcgtttaactccaatttgaggcacatgc
acctggaagcttgaaagctcagcccaaacactcaccaagtggtctccggaagtggatttctgcactatctacacctagttactcattttctgtaaacctaagttactagtct
agtataagaactacttttagagattcattttagagctgatgacattttacatctcatattgtatcttctacggcatgagtctctaaaccccatagttgggggtgaggagctctg
ctgtgtttcaatggattaatgcaattactattattttctattcaatcacgcttgcttctgttctaagatactcactcgtacttcaatatgaagaatgtgatgatctgtgacactcat
catcattatcaaatttatgaacgcgtgcttgacaagcactttcgttctatccgagcccaacgtagtcattgggcgacagcttgagtgcgtatctcttagatttctcatccacg
agtttgacttgcatctcctgacaacagatcattcaaacctgtgagatcaaaaccttcgtggtagaggctagaaccaattggcagcattcttgagaaaaatctaaaccttgt
ttgttgtattccgagtaggatctgggacgggatgactgggacgagcttcaaactcacaaatgttgggcgcagtgacaatgtgcaaaaggatagagagatcctattcca
acataagtgagaaccgacagatgtttagccgtgcggtagctgtgcctggtattttttatccgagatgagagatccaacaattgattagccgtacagaaaccgtacctgg
accatttttactgagaagacgaatggtagccattgacaatggtgatccatcaacatacagcttgccatggaaggaagccatgcgtgtttggagaagaagacaatagga
aagcagagatttagaagacagagcatctctaaaacctcaacctgttctccattactgaataacaagtatcattcatttcatgctcttttacttcttacaaatgaaatcatttttat
cactaatctcctgactaagagttacaggataaccatagcttgcttcaagccggcaatctccatgggatcgacccttactcgcgtaaggaattattacttggacgacccag
tgcacttgctggttagttgtgcagagttacaaaggtgtgattacaattccatgcaccactggtcaacaacctcccttctcatcctacacaatctcagagtacccctaactta
gcatccattattacagagctctcgaaaagctttatgacagaaacccaaacctcctgtaagaacctggagatgcgaatggaccaaacggaccagcagatatctgagaa
agttgcactaattaaaatgatccccaatggcagaaaagaatgccaggcaatttatttgaggaatggcaaga 
>LTR-ADH0051I17-83F22-CONTIG00001-8.TXT 
agcaaccgaataaaaaattaagggcattgtagaatctcaacttgtgaacaatatattggagtgtgttgtgcaacaagtagacgaaatggagaacatagaaccaccactt
ccttactattatgaaccaccttcctattattaaccttccctccaaaatgatgaaccctcccatccaccccaacctccaatggatgacatccttggtgctcttctccaaaggca
agaagagatgaaaagggatgtacaaagcttcacgcctgccttggatgaggtggtaaaccggttagcatccctgttgagcggataatttatacgctttttggcattgttttt
agtatgtttttagtatgttttagttagtttttattatatttttattagtttttatttaaaattcacttttctggactttactatgagtttgtgtatttttctatgatttcaggtattttctggctga
aattgagggacctaagcaaaaatctgattcagaggctgaaaaggactgcagatgctgttggattctgacctccctgcactcaaagtggattttctggagctacagaagc
ccaattggcgtgctctgaattgcattggaaagtagacatcctgggctttccagcaatatataatagtctatactttgttcgagatttgatggcccaaaccggcattccaaat
cagctcaagactgttcgtcgttaaacactggaactggcacaaaagtgggagttaaacgcccaaactggcacaaaagctggcgtttaactccaagaaaagtctctaca
catagaagcttcaatgctcagcccaaacacacaccaagtgggcccagaagtggatttttatgtcatttactcatttttgtaaaccctaagctactagttctttataaatagga
cctttttgctattgtattggaaatctttttgatcaatttagatcttaggatcatcttgggacgtctagttcctagatcatggggctggcctcacggccatgcttagaccttgttct
tatgtattttcaacggtggagtttctacacaccatagattaaggggtggagctctgctgtacctcgagtattaatgcaattactattgttcttctatttaattcagcttattcttgtt
ctaagatatcacttgttcctcaacttgatgaatgtgatgatccgtgacactcatcatcattctcacctatgaacgtgtgcctgacaaccacctccgttctaccttagattgagt
ggatatctcttagattccttaatcagaatcttcgtggtataagctagaattgatggcggcgttcttgagaatccggaaggtctaaaccttgtctgtggtattctgagtaggat
tcaaggattgaatgactgtgacgagcttcaaactcacgattgtggggcgttagtgacagacgcaaaagaatcattggattctattccgacatgatcgagaaccgacag
atgaatagccgtactgtgacagagcgcgttgaacattttcactgagaggaccgggattgtagccattgacaacagtgatgcccaacatacagcttgccatgaaaagga
gtaagaaggattggatgaagacagtaggaaagcagagagacggaagggacaaagcatctccatacgcttatctgaaattctcaccaatgaattgcataagtatctcta
tctttattttatgttttattcatcttttaatcattaatcctccataaccatttgaatctgcctgactgagatttacaagatgaccatagcttacttcataccaacaatctccgtggga
tcgacccttactcgcgtaaggtttattacttggacgacccagtgcacttgctggttagttgtgcgaagttgtgataaagagttgagattgcaattgagtgtaccatgttgat
ggcgccattgatgatcacaatttcgtgcagcaatcccaatgcttgaacactcaaggaactcccatggatacgtgtgaagaatccaaggaagagcatagcatgaagga
gagattaaaaactttggtggaaaagagagaaattgctttgtgttcgaacaattggaggaagctactattgttgaagaacaggaagaagtggttgaagacttaggagatg
cagaatctccatgggaacatagaattgaagaaaacccctccaagacaattgtaattgatgtcaaggaggaatgtgcacaacctccaaggcatatcccttatgaagaatt
ggatgggatagagcaagaattgagttcccttggaattgaagatcaagcatcaagtcttag 
>LTR-ADH0051I17-83F22-CONTIG00004-1C.TXT_rc 
tgattccaaagtggttttggaatattctctctcttgcttcttggagtggtttgttttttcttaggaaccatgatcttagtgggtattggcttagtgatcacagataaacacactgat
gagcggatattttatacgctttttgggggtaatttcatgtagattttagtatgttttagttagtttttagtagatttttaatagtttttaagcaaaaatcatatttctagactttactatc
agtttgtgtatttttcttagatttcaggtattttctggctgaaattgagggagctgagcaaaaatctgattcaggctgaaaaatgactgctgatgctgttggattcttacctctc
tacactcggaatggagtttttggagctacaaaagtccaattggagcgctctcaatttggttggaaagtagacatccagggctttctagcaatatataatagtccatactttg
cgcgaaaatagatgacataaactggcgttcaacgccagttccatgttgcagtctggcgttcagcgccagaaacaggttacaagttggagttcaacgccaaaaacagg



ttacaacctggcgttcaactccagaaacagcccaggaacgtgagaagcttaagtctcagccccagcacacaccaagtgggccccatgagtggatttctgcactatcc
atcttagtttactcattttctgtaaacctaggttactagtttagtatttaaacaacttttagagacttattttagatctcatgacatttttagatctgaattttatactctttgacggcat
gagtctctaaactccattgttgggggtgaggagctctgcagcgtctcgatgaattaatgcaattatttatgtttttccattcaaacacgcttgttcctatctaagatgttcattc
gcgcttcactctgaagaaggtgatgatccgtgacactcatcaccttcctcaatccatgaacgtgtgcctggcaaccacctccgttctacattagattgaatgagtatctctt
agatttcgtaatcagaatcttcgtggtataagctagaattgatggcaacattcatgagaatccggaaagtctaaaccttgtctgtggtattccaagtagaattcaaggattg
aatggctgtgacaagct 
>LTR-ADH0051I17-83F22-CONTIG00004-2C.TXT_rc 
gatctcctctcttgagttagtttgggacaccctttgtgttagttgtccacttggttctagggaggcatatatcctctagaattttgtccaagctcttatttgttctcatcattctcct
actaaaggagtctgggtgatgagcggatattttatacgctttttaggggtaatttcatgtagattttagcatgttttaattagttttaatagaattttattaatttttaagaaaaaaa
tcatatttctggactttactatgagtttgtgtgtttttctgtgatttcaggtattttctggctgaaattgagggagctgagcaaaaatctgatttaggctgaaaaaggactgttga
tgctgttggattctgacctccctgaactcggaatggattttttggagctacaaaagtccaattggcgtgatctcaattgggttggaaagtagacatccaaggctttccaac
aatatataataatctatactttgcgcaaagatagatgacgtaaactggtgttcaacaccagttccatgttgcagtctggcgtccagcaccagaaacaggttacaagttgg
agttcaacgtcaaaaacatgttacaacctggcgttcaactccagaaacagcccaggcacgtgagaagcttaagtctcagccccagcacacaccaagtgggccccag
aagtggatttctgcactatccatcttagtttactcaattttctataaacctaggttactagtttagtatttaaacaacttttagagacttattttgtatctcatgacatttttagatctg
aattttatactctttgacggcatgagtctctaaactctattgttgggggtgaggagctctgcagcgtctcgatgaattaatgcaattatttatgtttttccattcaaacatgcgt
gttcctatctaagatgttcattcgcgcttaactatggagaaggtggtgatccgtgacactcatcaccttcttcaatccatgaacgtgtgcctgacaaccacctccgttctac
atcagattgaatgagtatctcttagattccttaatcagaatcttcgtggtataagctagaattgatggcggcattcatgagaatccggaaagtctaaaccttgtctgtggtat
ttcgagtaggattctgggattgaatgatagtgatgagcttcaaactcgcgagtgttgggcatgatgacaaacgcaaaagaatcaatgggttctattccgacatgatcga
gaaccaacagctgattagccgtgctgtgacagagcatttggaccattttcactgagaggatggaaagtagccattgacaacggtgacaccctacatagagcttgccat
ggaaggaactttgcacttttgcatgagatgaatattacattacaggaattcagaagacaaagcatctccaaaactccaacatattctccattattgcacaacaagtaattat
tttacgctcttctatttttttagtaattcaaactgataatcataattgatctcctgactaagaataataaaataatcatagcttgcttcaagccaacaatctccgtggaatcgacc
cttacttacgtaaggtattacttggacgacccagtgcacttgctggttagttgtacggattgcaaaagtgtgattgcaatttcgtgcaccactgggtcatcttgcagttgag
gcatcttgaagatctctcttattttgtcagggtggaagtgaacaatcttccctctaaccagagttcgaaagtcatagaaggcagttccagctattctctgcctgtctgtttgct
acagattagagtagaattcctga 
>LTR-ADH0051I17-83F22-CONTIG00004-3.TXT 
agaggaaagcataggagttcctcccggaaatccctcaaattgaatattgggagcgtcttgaagcatctgttgccaagttgcaagaagctatggaccaactaaaggaag
aacagcaaaatcaaaatagcatgctttgcaaactgcttggggaacaagaagagcaagagcgtgaactgaaggaactgaagcgtcagaagctatctcttgaagggcc
aagcaccccacagactaaaggagcatccacctcccaaaataaaggttgttgagtcctaatcttagccttaactctgtgataattgttcttattaggaatttaccttagaagtt
atatatgagtagtagtaattagtatctttattttgattttatctccaattaagcaataatttatttttttcagcatcatcaaacatgaataaaatagcagatttttagaataaggagg
caataattttttgagtttttaataaggaaaattcaaattatttatatgtggtggcaatactttttgtcttctgaatgaatgcctgaacagtgcataattttgatagtggagtttatga
atgttaaatctgttggctcttgaaggaatgatgaacaagagaaatgttatggatgatctgaaaaatcatgaaattgattcttgaagcaagaaaaagtagtgaaaagcaaa
gcttgcaaaaaaaagcaagcagaaaagccaatagccccttaaaccaaaaggcaagggcaaaaaggatctaaggctttaagcatcaatggaaaggagggcctaaa
ggaataaaatcctggcctatgtggctaaatcaagctgtccctaaccatgtgcttgtgtcatgaaggtccaggtgaagagcttgagactgagtggttaaagtcgtgatcca
aggcaaaagagtgtgcctaagaactctgacacctctaactagggactttagcaaagctgagtcacaatctgaaaaggttcacccagttatatgtctatggcatttatgtat
ctggtggtaatactggaaaacaaaatgcttagggtcacagccaagactcataagtaactgtgttcaagaatcaacatactaaaataggagaaccaataacattatctga
attctgagttcctatggatgctaatcattctgaatttcaaaggataaagtgagatgccaaaactgttcgaaagcaaaaagctactagtcccgctcatctaattagaatctga
gtttcacttaaaactctgagatattattgcttcttgatttctttttatcctattttatttatctagttgcttggggacaagcaacagtttaagtttggtattgtgatgagcggatatttt
atacgctttttgggggtaatttcatgtagcttttagtatgttttagttagtttttagtatatttttattagtttttaggaaaaatttatatttctggactttactatgagttcgtgtgttttct
gtgatttcaggtattttctggctgaaattgagggatatgagcaaaaatctgattcaggctgaaaaaggactgctgatgctgttggattctaacctccctacactcggaatg
gattttttggagctacagaagttcaattggcacgctctcaattgcgttggaaagtagacatccagggctttccagcaatatatattagtccacacttttctcgaagataaatg
acgtaaactggcatttaacgccagttctatgtttcattctagctttaaacgccagaaacaggttgcaaattggagttaaacgcccaaaacaggttacaacctggcgtttaa
ctccagaaacagcccaggcacatgaaaagctcaagtctcagccccagcacacaccaagtgggccccagaagtggatttctgcactatctatctcagtttactcatttttt
gtaaacctaggttactagtttagtatttaaacaacttttagagatttattttgtacctcatgacatttttagatctgaactttgtactctttgacggcatgagtctctaaactccatt
gttgggggtgaggagctctgctgtgtctcgatggattaatgcaattatttctgttttctactcaaacacgcttgtttctatctaagatattcattcgcacttcaatatgataaatg
tgatgatccataacactcatcaccattcttaatctatgaatgcgtgcctaacaaccacctccgttctaccttagattgaatgagtatctcttggattccttaatcagaatcttcg
tggtataagctagaatccattggcagcattcttgagaattcgaaaagtctaaaccttgtctgtggtatttcgagtaggtttcagggattgaatgactatgacgagcttcaaa
ctcacaagggttgggcgtagtgacagacgcaaaggatcaatggatcctattccagcatgagtgagaaccgacggatgattagccgttcggtgacagcgcacctgga
ccattttcactgagaggacggatggtagccattgacaacggtgatccaccaacacacagcttgccataggaggaaccttgcgtgcgtgaagaagaagacaggggg
aaagcagagattcagaagacaaagcatctccaaaactccaacatattctccattactgcataacaagtattacttcatccatactttttatttactaccaatcaaaactgaga
attattattatcctgactaagagttacaagataaccatagcttgcttcaagtcaacaatctccgtaggattcgacccttactcacgtaaggtattacttggatgacccagtgc
acttgctggttagtggtacaagttgtgaaaagtgtgatttacaatttcatgcaccagtcaccatccaacacaacagtcaagtgggtaaaattcttatccttgagctttactttt
ccgcttgaatttggtttgcttgaaacggatgagcaacttagagctctttgtggaattaagagcaa 
>LTR-ADH079023-ADH072J06-CONTIG00003-1.TXT 
actctatggtcagagactacattggagaagatacctcctaagtccatggaagacatccatgaggaggaagtggtttttgaagttccacatgaggaagatgagggagac
acaaagcaagaggaagaagaagtaagccttaaggagcccaagaggaaggccataatggatgaatccatttccattccattcccttccatggtaaagaaggccatga
aaactccagagtttgatctaaacatacttcaagtattcaagaaggttgaggtaactgatgagcggataatttgtacgctttttggcattgtttttagtatgtttgagttagttttt
agtatatttttattagtttttagttaaaatttacttttctgggctttactatgagtttgtgtgtttttctgtgatttcaggtattttctggctgaaattgagggacctgagcaaaaatct
gattcagagactaaaaaggactgcagatgctgttggattctgacctccctgcactcgaagtggattttctggagctacagaagcacaattggcgcgctcttaacgacgt
tgaaaattagacatcctgggctttccagcaatatatgatagttcatacttcgcccaagatttgatggcccaaaccggcgttcaaagtcaccctcagaattcctagtgttaaa
cgtcggaactggcacaaggatgggagttaaacgcccaaactggcataaaagctggcgtttaactccaagaagagtctctacacgaaaatgcttcaatgctcagccca
agcacacaccaagtgggcccggaagcggaatttttatgtcatttactcatctctgtacaccctaggctactagttctctatatataggaccttttactattgtattttcatctttg
gattattttagatcctttgatcatctttggacatctagttcttagatcattgggaggctggccattcggccatgcctagaccttgttcttatgtattttcaacggtggagtttcta
cacaccatagattaaggtgtggagctctgctgtacctcgagtattaatgcaattactattgttcttctattcaatttcgcttgttcttgttccaagatatcacttgttcttcaacttg



atgaatgtgatgatccgtgacactcatcatcattctcacctatgaacgtgtgcctgacaaccacctccgttctaccttagattgggtggatatctcttggattctttaaccag
aatcttcgtggtataagctagaattgatggcagcattcaagagaatccggaaggtctaaaccttgtctgtggtattctgagtaggattcaatgattgaatgactgtgacaa
gcttcaaactcctgagggctgggcgttagtgacagacgtaaaagaatcactggattctattccgacctgattgagaaccgacagatggatagccgtgccgtgacagg
gtgcgttgaacatttccactgagaggatgggaggtagccactgacaacggtgaaacccttgcatacagcttgccatggaaaggagtaagaaggattggatgaagac
agtaggaaagcagagagacggaaggaacacagcatctccatacgcttatctgaaattcccaccaatgaattacataagtatctctatctttatctttatgttttattcatcat
ccataaccatttgagtttgcctgactaagattcacaaggtgaccatagcttgcttcataccaacaatctctgtgggatcgacccttactcgcgtaaggtttattacttggac
gacccagtacacttgctggttagttgtgcgaagttgtgtttatgccatggtattgaacaccaagcttttgggttcatcaccggggattatttgagatgtgaaaagtgttgatc
acaatttcgtgcactagtaaccattccacttcttgatgccatttaacaaattttgaagtatgctaaatttttaaaggacttgtgcacacacaaagata 
>LTR-ADH123K13-CONTIG00001-10-C.TXT_rc 
ACCCTTACTCGCGTAAGGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTGCGAAGTT
GTGTTTATGCCATAATTGGCATAATTTGCTCGCCACTTGGTGCAGGGATGACTTTTTCTTGACACCTC
AGGATCTGTGGACCCCACAGGATCCCCACCTACCCCACCACCCTCTCTCTTCTTCACCCATTCACCA
ATCACCTCAACACCTCTTCCCCAAAAACCCTTCACCTATCAAATCCCATCtTTcTcTTCACCACTCACA
TCCATCCTTCATaAAAcCCCACCTAcCCCACCATTCAAATTCaAAACACtTTCCCTcCCaAAcCCACCCTC
CCATAACCGaACCATAAcCCTcCCCCCACCCTATaTAAACTCATCTTCACTCCTTCATTTTCACACAAC
CTAAACACTACTTCTTCCCCTTTTGGCCGAACCACAAAGCCCCCTCCATCTCCTTCATTTCTTCTTCTT
CTACTCTCTTCTTTCTTCTTTTGCTCGAGGACGAGCAAACCTTTTAAGTTTGGTGTGGTAAAAGCATT
GCTTTTTGtTTTTCCATAACCATTTATGGCATCCAAGGCCGGAGAAACCTCTAGAAAGAGGAAAGGG
AAGGCAAAAGCTTCCACCTCCGAGTCATGGGAGATGGAGAGATTCATCTCAAGGGTGCATCAAGAC
CACTTCTATGAAGTTGTGGCCTTGAAGAAAGTGATCCCCGAGGTCCCTTTTAAACTCAAAAAGAGTG
AATATCCGGAGATCCGACATGAGATCCGAAGGAGAGGTTGGGAAGTTCTTACCAACCCCATTCAAC
AAGTCGGAATCTTAATGGTTCAAGAATTATATGCCAATGCATGGATCACCAAGAACCATGACCAAA
GTGTGAACCCGGACCCAAAGAATTGGCTTACTATGGTTCGGGGGAAATACTTGGATTTTAGTCCGG
AAAATGTAAGGTTGGCATTCAACTTGCCCATGATGCAAGGAGATGAACATCCTTACACTAGAAGGG
TCAACTTTAATCAAAGGTTGGACCAAGTCCTCACAGTCATTTGTGAAGAGGGCGCCCAATGGAAGA
GAGATTCAAGAGGAAAGCCGGTTCAATTGAGAAGGCATGACCTCAAGCCCGTGGCTAGGGGATGGT
TGGAGTTCATCCAACGCTCAATCATTCCCACTAGCAACCGATCCGAAGTTACTATAGACCGGGCTAT
CATGATTCATAGCATCATGATTGGAGAAGAAATAGAAGTTCATGAGGTGATATCCCAAGAACTTTA
TAAGGTGGCGGACAAGTCCTCTACCTTGGCAAGGTTAGCCTTTCCTCATCTCATTTGTCACCTCTGTT
ATTCAGTTGGAGTTGATATAGAGGGAGACATCCCCATTGATGAGGACAAGCCCATCACTAAGAAGA
GGATGGAGCAAACAAGAGACCCCTCTCATCATCAAATCCCTGAGATGCCTCAAGGGATGCACTTTC
CTCCACAAAACTATTGGGAGCAACTAAACACCTCCCTAGGAGAATTAAGTTCCAACATGGGACAAC
TAAGGGTGGAGCACCAAGAACATTCCATCCTCCTCCATGAAATTAGAGAAGATCAAAGAATCATGA
GAGAGGAGCAACAAAGACAAGGAAGAGACATTGAGGAGCTCAAGCACTCCATAGGATCTTCAAGA
GGAAGAACAAGCTGCCATCACTAAGGTGGACCCGTTCTTTAATTTCCTTGTTCTTTATTTTCTGTTTT
TTCGAAAAAAATCATGCTTATGTTTATCTATGTTTGTGTCTTGTGATCATTAGTGTCTTAGTGTCTAT
GCCTTAAAGTTATGAATGTCCTATGAATCCATCACCTTTCTTGAATGAAAAATGTTCTTAATTGAAA
AAGAGAAGAATTGCATGAATTTTGAATTTTATAACAGTTTAATTATTTTGATGTGGTGGCAATACTT
TTGTTTTCTGAATGTATGCTTAAATAGTGCATATGTCTTTTGAATTTGTGGTTCATGAATGTTGGCTC
TTGAAAGAATGATGAAAAATGAGACATGTTACTGAGGATCTGAAAAATCATAAAAATGATTCTTGA
AGCAAGAAAAAGCAGTGAATACAAAAAAAAGGGAGAAAAGAAAAACGAAAAAAAGGAAAAGAA
AGaAAAAAAGAAATAAAGTTGTGATCCAAGGCAAAAAGAGTGTGCTTAAGAACCCTGGACACCTCT
AATTGGGGACTCTAGCAAAGCTGAGTCACAATCTGAAAAGGTTCACCCAATTATGTGTCTGTGGCAT
GTATGTATCCAGTGGTAATACTGGAAGACAGAGTGCTTTGGGCCACGGCCAAGACTCAATAAGTAG
CTGTGTTCAAGAATCATCATACTTAACTAGGAGAATCAATGACACTATCTGGATTCTGAGTTCCTAA
AGAAGCCAATCATTCTGAATTCCAAAGGATAGAGTGAGATGCCAAAACTGTTCAGAGGAAAAAAG
CTAAAGGCCCCGCTCATCTAATTAATACTGATCTTCATAGATGTTTTTGGAATTTATTGTATATTCTC
TTCTTTTTATCTTATTTGATTTTCAGTTTCTTGAGGACAAGCAACAATTTAAGTTTGGTGTTGTGATG
AGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTATGATCTAGTTAGTTTTTAG
TATATTTTTATTATTTTTTAGTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGT
GATTTCAGGAATTTTCTGGCTGAAATTGAGGAACCTGAGCAAAAATCTGATTCAGAGACTAAAAAG
GACTGCAGATGCTGTTGGATTCTGACCTCCCTGAACTCGAAGTGCATTTTCTGGAGCTACAGAAGCC
CAATTGGCACGCTCTCAACGGCGTTAGAAAGTAGACATCTTGGGCTTTCCAGCAATATATGATAGTC
CATACTTTGCCCAAGATTTGATGGCCCAAACCGGCGTTCAAATTCACCATCAGAATTCCTAGCGTTA
AACGCCGGAACTGGCACAAGGATGGGAGTTAAACGCCCAAACTGGCACCAAAGCTGGCGTTTAACT
CCAAGAAGAGTCTCTACACGAAAATTCTTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCGGA
AGTGGATTTTTATGTCTTTTACTCATCTCTGTAAACCCTAGGCTACTAGTTTTCTATAAGTAGGACCT
TTTACTATTGTATTTTCATCTTGGGACATCTAGTTCTTAGATCACGTTGGGAGACTGGCCTCACGGCC
ATGCCTAGACCTTGTTCTTATATATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAGGTGTGG
AGCTCTGCTGTACCTCGAGTATTAATGCAATTACTATTGTTCTTCTATTCAATTCCGCTTGTTCTTGTT
CTAAGATATCACTTGTTCTTCAACTTGATGAATGTGATGATCCGTGACACTCATCATCATTCTCACCT
ATGAACGTGTGCCTGACAACCACCTCCGTTCTACCTTAGATTGGGTGGATATCTCTTGGATTCTTTAA
CCGGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCCAGAAGGTCTAAACC



TTGTCTGTGGTATTCTGAGTAGGATTCAATGATTGAATGACTGTGACGAGCTTCAAACTCCTGAGGG
CTGGGCGTTAGTGACAGATGCAAAAGAATCACTGGATTCTATTCCGACCTGATTGAGAACCGACAG
ATGGATAGCCGTGCCGTGACAGGGTGCGTTGAACATTTCCACTGAGAGGATGGGAGGTAACCACTG
ACAACGGTGAAATCCTTGCATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAGACAGT
AGGAAAGCAGAGAGATGGAAGGGACCAAGCATCTTCATACGCTTATCTGAAATTCCCACCAATGAA
TTGCATAAGTATCTCTATCTTTATCTTTATGTTTTATTCATCATTCATAACCATTTGAGTTTCCTGACT
AAGATTTACAAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCGCG
TAAGGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTGCGAAGTTATGTTTATGCCAT
GGTATTGAACACCAAGTTTTTGGGTTCATCACCGGGGATTAATTGAGTTGTGAAAATTATTGATCAC
AATTTCGTCCACAAGTAAGCTAAACACATATATACATAAATATAAACAAAAATCTAAAATACACCC
AGGAACTACTTCGCTTCAAAGATCCAGACGCCTAGCGAGGAGCCTCTCGACCTGCATCTGAAAACA
ATAATACAGTATGGAATGATAATTGGAGGTTCTCAGCTTGGTAAATGTGCCAGGCGTATAATAAAT
AAGGTTCTGGGAATGCCAAAGGTAATCCTAGAACTCCGTCATTCAGTTATCAAACTTAATTACTAAA
TAGAAGCCATAAATAGGGGTAGGTAATCTAAATCTGCCTAAACTCACTCAATTTCAAACCTAACAT
AACACCAAACTATTTCACCATTTCCCCCATCCCTCCGTCATCCATAATTCAGCAGAGACAAGCAACC
AAATAAGTTCACGCACAAATAATGAGCAGATAGTGCAAGTAGCAAGTATAACAGGTAGCAGAAGG
TATATATTCAATTAGGC 
>LTR-ADH123K13-CONTIG00001-11-C.TXT_rc 
TATATATATATATATATATATATATATATATATCTCaAAATACATCAAAATaCCAAAATAAGCTCCTA
TCTCTCCCTCAACCTCTATGAGGAGCAGCATACACAAGTTTCTTGGAGAGTAAGTGATGAGCGGATA
ATTTGTACGCtTTTTTGCATTGtTTTTAGTATGTTTTTAGTATGATCTAGTTAGtTTTTAGTATATTTTTA
TTAGTTTTTAGTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGG
TATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATCTGATTCAGAGACTAAAAAGGACTGCAGA
TGCTGTTGGATTCTGACCTCCCTGCACTCGAAGTGGATTTTCTGGAGCTACAGAAGCCCAATTGGCA
CGCTCTCAACGGCGTTGAAAAGTGAACATCCTGGGCTTTCCAGCAATATATGATAGTTCATGCTTTG
CCCAAGATTTGATGGCCCAAACCGGCGTTTAAAGTCACCATCAGAATTCCCAGCGTTAAACGCCGG
AACTGGCACAAGGATGGGAGTTAAACGCCCAAACTGGCACCAAAGCTGGCGTTTAACTCCAAGAAG
AGTCTCTACACGAAAATGCTTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCGGAAGTGGATT
TTTATGTCTTTTACTCATCTCTGTAAACCCTAGGCTACTAGTTTTCTATAAGTAGGACCTTTTACTATT
GTATTTTCATCTTGGGACATCTAGTTCTTAGATCACGTTGGGAGGCTGGCCTCACGGCCATGCCTAG
ACCTTGTTCTTATGTATTTTCAATGGTGGAGTTTCTACACACCATAGATTAAGGTGTGGAGCTCTGCT
GTACCTCGAGTATTAATGCAATTACTATTGTTCTTCTATTCAATTCCGCTTGTTCTTGTTCTAAGATAT
CACTTGTTCTTCAACTTGATGAATGTGATGATCCGTGACACTCATCATCATTCTCACCTATGAACGTG
TGCCTAACAACCACCTCCGTTCTACCTTAGATTGGGTGGATATCTCTTGGATTTTTTAACCGGAATCT
TCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCCGGAAGGTCTAAACCTTGCCTGTA
GTATTCTGAGTAGGATTCAATGATTGAATGACTGTGACGAGCTTCAAACTCCTGAGGGCTGGGCGTT
AGTGACACACGCAAAAGAATCACTGGATTCTATTCCGACCTGATTGAGAACCGACAGATGGATAGC
CGTGCCGTGACAGGGTGCGTTGAACATTTCCACTGAGAGGATGGGAGGTAGCCACTGACAATGGTG
AAATCCTTGCATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAGACAGTAGGAAAGC
AGAGAGACGGAAGGGACCAAGCATCTTCATACGCTTATCTGAAATTCCAACCAATGAATTGCATAA
GTATCTCTATCTTTATCTTTATGTTTTATTCATCATTCATAACCATTTGAGTTTGCCTGACTAAGATTT
ACAAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCGCGTAAGGTT
TATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTGCGAAGTTGTGTTTATGCCATAATTGGC
ATAATTTGCTCGCCACTTGGTGCAGGGATGACTTTTTCTTGACACCTCAGGATCTGTGGACCCCACA
GGATCCCCACCTACCCCACCACCCTCTCTCTTCTTCACCCATTCACC 
>LTR-ADH123K13-CONTIG00001-7.TXT 
ATTCTTTAATCAGAATCTTCGTGGTATAAGCTATAATTGATGGCGGCATTCATGGGAATCCGGAAGG
TCTAACCTTGTCTATGGTATTCCGAGTAGGATTCCGGAATTGAATGACTGTGACGAGCTTCAAACTC
CTGAAGGCTGGGTGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTAT
GTTTTAGTTAGTTTTTAGTATATTTTTATTAGTTTTTAGTTAAAATTCACTTTTCTGGATTTTACTATT
AGTTTGTGTGTTTTTCTGTGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACTTAGCAAAAATCTGA
TTCAGAGACTAAAAAGGACTGCAGATGCTGTTGGATTCTGACCTCCCTGCACTCGAAGTAGATTTTT
TGGAGCTACAAAAGCCCAATTGGCGTGCTCTTAACGGCATTGAAAAGTAGACATCCTGGGCTTTCC
AGAAATATATAATAATCCATACTTTGATCGAGATTTGATGGCCCAAACCGGTGTTTCAAATCAGCTC
AAAACTGCCCGGCGTTAAACGCCGGAACTGGCACAAGAATGGGAGTTAAACGCCCAAACTGGCAC
AAAAGCTGGCGTTTAACTCCAAGAGAAGTCTCTACACGAAAATGCTTCAATGCTCAGCCCAAGCAC
ATACCAAGTGGGCCCGGAAGTGGATTTTTATGTCATTCACTCATCTTTGTAAACCTTAGGCTACTAG
TTCTTTATAAATAAGACCTTTTGCTATTGTATTTTTATCTTGGTAGCTATCTTTGAGTAGTCTTATGCT
ATCATAGATCATGGGGGCTGGCCTCACGGCCATGCCTAGACCTTGTTCTTATGTATTTTCAACGGTG
GAGTTTCTACACCATAGATTAAGGTGTGGAGCTCTACTGTACCTCGAGTATTAATGCAATTACTATT
GTTCTTCTATTCAATTCAGCTTATTCTTGTTCTAAGATATTCATTTGCACCCAAGAACATGATGAATG
TGATGATTATGTGACACTCATCATCATTCTCACTTATGAACGAGTGCCTGACAACCACTTCTGTTCTA
CAAGCAAACAAGGCTTGAATGTTTATCTCTTGGATCCCTTGATTGGAATCTTCGTGGTATAAGCTAG



AACTGATGGCGGCATTCAAGAGAATCCGGAAGGTCTAATCCTTGTCTGTGGTATTCTGAGTAGGATT
CAATGATTGAATGACTGTGACGAGCTTCAAACTCCTGAAGGCTGGGCGTTAGTGACAGACGCAAAA
GAATCACTGGATTCCATTCCAACCTGATTGAGAACCGACAGATGATTAGCCGTGCTGTGACAGCGT
GCGTTGAACATTTTCACCGAGAGGATGGGAGGTAGCCACTAACAACGGTGAAACCCTACATACAGC
TTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAGATAGTAGGAAAGCAGAGAGACGAAAGGGAC
AAAGCATCTTCATACGCTTATCTGAAATTCCCACCAATGAATTACATAAGTATCTCTATCTTTATCTT
TATGTTTTATTTATCATTCATAACCATTTGAGTTTGCCTGACTAAGATTTACAAGGTGACCATAGCTT
GCTTCATACCAACAATCTCTGTGGCATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACGACCCA
GTACACTTGCTGGTTAGTAGTGCGAAGTTGTGATAGAGAGTTGAGATTGCAATTGAGCGTACCATGT
TGATGGCGCCATTGATGATCACAATTTCGTGCACCAGTAAGCTTATCTTCTAATTCTCGGCGCCGCC
TTATCTCCCGGCGTAGATCTTCTTCTTTTTCACGTTGATATTGGGCTTCTTTCTCAAGCTGCTCCAATC
GATTTTGAAGTGCTTCCATTACTCCTGGATTTGATGAATTTTTGTCTCCGTTGGTTTCTAGAGTTTCTT
TGA 
>LTR-ADH123K13-CONTIG00001-8.TXT 
CACTTTTCTGCCTTATCTCTGAGATAAAAAaGGGAAAAAAGTAGTTTGTAGGTGTTAAGGTGTACAC
CATTGGACTTTACAGTGTCGCAAATCCTCAAGAATGTAGTGAGATATTGGTTTGGATCCTCTTGGGC
ACCCCTCCATATGAACAATTATTCTCGACAAGTGTGATAAGTTGAGGTTTCAACTCAAAGTTGTTAG
CATGAATTGTTGGCTTCAGGATGCTACTGCCACAGTTTCTTGGATTTGAGTTGATGTAGGAGTCTAA
GACTCTCCTCTCTTACCCAACATGATTGCCAGCATCTTCTCTAACATGGTTATGCACCTCTTCCTCCA
TAGTAGTTTGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGGTAGTTTTTAGTATGATC
TAGTTACTTTTAGTGATGTTTTCATTAGTTTTTATGCTAATTTCACATTTCTGGACTTTACTATGAGTT
TGTGTGTTTTTCTGTGATTTTAGGTAATTTCTGGCTGAAATTGAGGGACCTGAGCAAAACTCTGATA
AGAAGGCTGACAAAGGACTGCTGATGCTGTTGGATTATGATCTCCCTGCACTCGAAATGGATTTTTC
TAGAGCTACAGAACTCCAAATGGCACGCTCTCAACGGCGTTGGAAAGTAGACATCCAGAGCTTTCC
AGCAATATATAATACTCCATACTTTATTTGAGATTAGATGACGCAAACTGGCGCTCAACGCCAGTTC
TATGCTGCATTCTGGAGTCAAACGCCAGAAACACGTCACAATCCAGAGTTGAACACCAAAAACACA
TTACAACTTGGCGTTCAACTCCAATAGAAGCCTCAGCTCGTGGAAAGATCAAGCTCAGCCCAAACA
TACACCAAGTGGGCCCCGGAAGTGGATTTCTACTTCAATTACTTACTTTTGTAAACCCTAGTTGCTA
GTCTAGTATAAATAGAACTTTTTACTATTGTATTCAGTGTCTTTTGACCACGTTACATCTTTGGTCTC
AGTTTTATTTTATTATTCATCTTAGGAGACTATTGATCACGTTTTGGGGGCGGGCCATTCGGCCATGT
CTGAACCTTCATCACTTATGTATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAGGGTATGGA
GCTCTGCTGTACCTCGAGTTTTAATGCAAGTACTTCTATTTTTtATTCAATTCGACTTATTCTTGTTCC
AAGATATTCGTTGCACTTCAACATGATGAATGTGATGATCCGTGACACTCATAATCATTCTCACCTA
TGAACGCGTGACTGACAACCACTTCTGTTCTACCTTAGACCGAACGCATATCTCTTGGATTCCTTAA
TCAGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCATGGGAATCCGGAAAGTCTAACCTT
GTCTGTGGTATTCCGAGTAGGATTCCGGAATTGAATGACTGTGACGAGCTTCAAACTCGCGATTGTT
GGGCGTGATGACAAACGCAAAAGAATCAAGGGATTCTATTCCAACATGATCGAGAATCGACAGATG
ATTAGCCGTGCTGTGACAGAGCATTTAGACCATTTTCACTGAGAGGATGGGATGTAGCCATTGACA
ACGGTGATGCCCTACATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGAAAGCAGTAGG
AAAGCAGAGATTCAGAAGGAACACAGCACCTCCATACACTTGTCTGAAATTTCCATCATTGAATTA
CATGAGTAACTCTATCTTTATTTTCTATTTAAATTTATTATTATTATTCGAAAATCCAATAATCTCTTA
ATATAGTTGATTCCGCCTGACTGGGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTCT
GTGGGATCGACCCTTACTCACGTAAGGTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGTG
CGGAGTTGTGACAAAGTGTGATTTATGTTTGAGAGCACCAAGTCATTGGAGCCATTGTTGATGATCA
CAATTTTGCCCACCATAGTTCTCAGATCTTCCTCCACTACTTCCTCTCCAACTATGCCTTTGCGTCTTG
CTTCCCTGCTTAATCTAAGGAAGGTCCTCTCAGGTTCACTATCAAAAGAGGATGAAGTTTCTCCCCT
TCTACCTGTCATACATTCAACAACAACAAGGAGAGGACAAGTGAAGTAGACACTCTTGTTAAGACT
AGTGGTTAGTTTGGTTGATGCAATTAATCAAATAGTTAATGAAGCAGTAAGAAAAAaTGGAAATAT
GAACAATGAATAGCTAAAATGATCCAAGTAAAAGTAAAATAAAATAAAGGGGAAAATTAAAGAAC
TGAAAAAGAATTAACAAGATAATGAAAATGCTTAATCTAGCTTCTCATCAATTTAG 
>LTR-ADH123K13-CONTIG00001-9-C.TXT_rc 
CCCTGCGGCGGTGGTGGCGGCTAGGATTTTTCCCTGGTTGAGGCCAAGCGTGTTCTGCACTTCTGCT
CGAAGGAATAAGGAAGGAGATGGTGAAGGGCGTTTTGTTTCTCCCCTTAAGCGCGAAACGGCGCCG
TTTTATTCAAACCGGGCGGTTCCGGTTCCGGTTTGACCGGCTGGTTTTTGTCCGGTTTAATGGTTTAT
ATCCGGTTTTATAATTTCCGGTTTTAGGCATCAAACCAAACCGTTTATGTCTCCGGTTCACGGTTGAA
CCGGTCGAACCGGCCGGTCCGGTCCGGTTTTCAGAACATTGCTTTTGAGTCATTTACATTCTTGCTTA
TTTACAATTCTACAATCACACTCTATATTACATAGCTTGACTAATTTACCCATTGATTAAAATTCCTC
AAATCTTCCAATCTCTGTGGATACGATCTCACTCTACTGTGGGTTATTACTTGACGACAATTTTGATG
CGCTTACTGATGAGCGGATAATTTATACGCTTTTTGACATTGTTTTTAGTATGTTTTAGTTAGtTTTTA
TTATATTTTTATTAGTTTTTATTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTA
TGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATTTGATTCAGAGGCTAAAAA
GGACTGCAGATGCTGTTGGATTCTGACCTCCCTGCACTCGTAGTGGATTTTCTGGAGCTAAAGAAGC
CCAATTGGCGCGCTCTCAATTACGTTGGAAAGTAGACATCCTGGGCTTTCCAGCAATATATAATAGT



CTATACTTTGCCCGAGATTTGATGGCCCAAACCGGCGTTTCAAATCAGCTTAAGACTGCCCGGCGTT
AAACGCCGGAACTGGCACAAGAATGGGAGTTAAACGCCCAAACTGGCACAAAAGCTGGCATTTAA
CTCCAAAAAAAGTCTCTACACATGAAAGCTTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCG
GAAGTGGATTTTTATGTCATTTACTCATTTTTGTAAACCCTAAGCTACTAGTTATCTACAAATAGGAC
CTTTTACTTTTGTATTTGACATCCTGAAATCTTTTGATCATGTTTTTATGATTGAACCCTCTTTGGGAG
GCTGGCCATTCGGCCATGCCTAGACCTTGTTCTTATGTATTTTCAACGGTGAAGTTTCTACACACCAT
AGATTAAGGTGTGGAGCTCTGCTGTACCTCGAGTATTAATGCAAATACTATTGTTCTTCTATCCAATT
CGGCTTATTCTTGTTCTAAGATATCACTTGTTCCTCAACTTGATGAATGTGATGATCCGTGACACTCA
TCATCATTCTCACCTATGAACGTGTGCCTGACAACCACCTCCCTTCTACCTTAGACTGAGTGGATATC
TCTTAGATTCCTTAATCAGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCC
GGAAGGTCTAAACCTTGTCTGTGGTATTCTGAGTAGGATTCAAGGATTGAATGACTGTGACGAGCTT
CAAACTCCTGAAGGCTGGGCGTTAGTCACAGACGCAAAAGAATCACTGGATTCTATTCCAACCTGA
TTGAGAACCGACAGATGATTAGCTGTGCTGTGACAGAGCGCGTTGAACACTTTCACTGAGAGGACG
GGACTGTAGCCATTGACAACGGTGATGCCCAACATACAGCTTGCCATGGAAAGGAGTAAGAAGGAT
TGGATGAAGACAGCAGGAAAGCAGAAAGACAGAAGGGACAAAGCATCTCCATACGCTTATCTGAA
ATTCTCACCAATGAATTGCATAAGTATCTCTATCTTTATTTTATGCTTTATTCATAAATCATCTATAA
CCATTTGAATCTGCCTGACTGAGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTCCGT
GGGATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACGATCCAGTGCACTTGCTGGTTAGTTGTG
CGAAGTTGTGAGAAAGAGTTGAGATTGCAATTGTGCATACCATGTTGATGGCGCCGTTGATGATCA
CAATTTTGTGCACCACTTACCAATTGAACGGATTCATCACTTTTATATGGGGAGTGAATTTCGGTCA
TCAGGTTTTATAGCGCCGTTACTGGGGATTGGTTTGAATTTGACAATGACTAAATTGATGAGAAGCT
AGATTAAGCATTTTCATTATCTTGTTAATTCTTTTTCAGTTCTTTAATTTTCCCCTTTATTTTATTTTAC
TTTTACTTGGATCATTTTAGCTATTCATTGTTCATATTTCCAtTTTTTCTTACTGCTTCATTAACTATTT
GATTAATTGCATCAACCAAACTAACCACTAGTCTTAACAAGAGTGTCTACTTCACTTGTCCTCTCCTT
GTTGTTGTTGAATGTATGACAGGTAGAAGGGGAGAAACTTCATCCTCTTTTGATAGTGAACCTGAGA
GGACCTTC 
>LTR-ADH123K13-CONTIG00002-1C.TXT_rc 
GCAAGCTTGAGACTAAGTGGTTAAAGTTGTGATCCAAGGCAAAAGAGTGTGCTTAAGAGCTCTGGA
CACCACTAACTGGGGACTCTAGCAAAGCTGAGTCACAATCTGAAAAGGTTCACCCAGTTATGTGTCT
GTGGCATTGATGTATCCGGTGGTAATACTGGAAAACAAAGTGCTTAGGGCCACGGCCAAGACTCAT
AAGTAGCTGTGTTCAAGAATCAACATGCTTAACTAGGAAAGTCAATAACACTATCCGAAATTCTAA
GTTCCTAGAGAAGCCAATCACTCTAAACTTCAAAGGAAAAAGTGAGATGCCAAAACTGTTCAGAAG
CAAAAAGCTACAAGTCCCGCTCATCTAATTAAATTAATATTCATTGATATTCTGGAATTTATAGTAT
ATTCTCTTCTTTTATCCTATTTGATTTTCAGTTGCTTGGGGACAAGCAACAGTTTAAGTTTGGTGTTG
TGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGATAGTTTTTAGTAAGTTTAAGCTACT
TTTAGGGATGTTTTCATTAGTTTTTATGTTAAATTCAAATTTCTGGACTTTACTATGAGTTTGTGTGTT
TTTCTGTGATTTCAGGTAAATTCTGACTGAAATTGAGGGATTTGAGCAAAACTCTGAAGAAGGCTGA
CAAAAGGACTGCTGATGCTGTTGGAATCTGACCTCCCTGCACTCGAAATGGATTTTCTGGAGCTACA
GAACTCCAATTGGCGCGCTCTCAACGGCGTTGGAAAGTAGACATCCAGGGCTTTCCATCAATATATA
ATAGTCCATGCTTTATTCGAAGAATGACGACGTAACTTGGCGTTGAACGCCAAGTTCATGCTGCTGT
CTGAAGTTAAACGCCAGAAAAACGTCATGATCCGGAGTTGAACGCCCAAAACACGTCATAACTCGG
AGTTCAACTCCAGAAAATACCTCAGCTCGTGGATTAATCAAGCTCAGCCCAAGCATACACCAAGTG
GGCCCCGGAAGTGAATTTATGCATCAATTACTTACTCATGTAAACCCTAGTAGCTAGTCTAGTATAT
ATAGGACATTTATCTATTGTATTAGACATCTTTGGTCTCAGTTTTGTTTTATTCTTCATCTGAGGAGA
TCATTGATCACGTTTTAGGGGGCTGGCCATTCGGCCATGCCTGAACCCTTTGCTTATGTATTTTCAAC
GGTGGAGTTTCTGCACACCATAGATTAAGGGTGTGGAGCTCTGCTGTACCTCAAGTATTAATGAAAT
TCTATTATCTTTTATTCAAATCTCTCTTATTCTTATTCCAAGATATTCATTCGTACCCAAGAACATGAT
GAATGTTATGAGTCAGATTACCCTCATTATCATTCTCACTTATGAACGCACGTGATTGACAACCACT
TCCGTTCTACATGCAACAGAGCTTGAATGTGTATCTCTTAGATTCCCCAACAGAATCTTCGTGGTAT
AAGCTAGATAGATGGCGGCATTTATGAGGATCCGGAAAGTCTCACCTTGTCTGTGGTATTCCGAGTA
GGATCCTGGGAATCCGGAAAGTCTCACCTTGTCTGTGGTATTCCGAGTAGGATTCCGGTAATGAATG
ACTGTGACGTGCTTCAAACTTGTAACCTGCTGGGCGTTAGTGACAGACGCAAAAGAATCAAGGGAT
TCTATTCCAGTAGGAGCGGAAACCAACCGGTGATTAGCCGTACTGTGACAGAGTGCGTGAGCATTA
GTTTTCACTGCGAGGATGGGATGTAGCCATCAGCCATGGGTGATGCCTCCAGACGATTAGCCGTGC
GACTGACAACCGCATAGGATCATTTTCCCGAGAGGATGAAAGTAGCCACAGTTGATGGTGAACCCC
TATACAAAGCTTGCCATGGAAAGGAGTAAGAAGGATTGAGTAGAAGCAGTAGGAGAGCAGGCGTC
CTTGGGCTCTACAGCATCTCCATCCGCTTATCTGAAATTCCCACCAATGAATCTGCATAAGTATTCTA
TCCCTTTTATTATTCCTTTTTATTATTTATTCCAATAATCATAATTACCCTTTAATCTGCCTGACTGAG
ATTTGCAAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCACGTAA
GGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGAACGGAGTTGTGAATTCAATCAGTG
CCATAATAAAGCTTTCATTCAAAATCCAAAGAACGTAGATCACAATTTCGTCCACCACTAACCAAG
GATTCAAATTAGGGACATTATTGTTTTTCGCTTAGAGTTAATGATGTGCTAAAATAAAGAACAAATG
GGGTAAAATAGGCTCAAATTGGTTTGCAAAGGATAATGAAAGGTAAGGCCATATGGGTATGTAAGC



TTAGTGAAATAAGGCCTCAATCATATAAGTGCATGCATACATCAAATAATGGGAATATAGAATTAA
GCAAGACAAAG 
>LTR-ADH129F24-CONTIG00001-1.TXT 
GCGGCATTCAAGAGAATCCGGAAGGTCTAACCTTGTCTGTGGTATTCTGAGTAGGATTCAATGATTG
AATGACTGTGACGTGCTTCAAACTCCTAGCAGGCGGGGCGTTAGTGACAGCTGCAAAAGAATCGAT
GGATTCTATTCCGGCCTGACCGAGAACCGACAGCTGAATTCCGCGTGCTGTGACAGAGCATATGCA
ATCGTTTTCACTGAGAGGATGTGAGGTAGCCATTGACAATGGTGAAACTCTACACAAGCTTGCCATG
GAAAGGAATAAGAAGGATTGGATGAAGACAGTAGGAAAGCAGAGAGACGGAAGGGAAGGCATCT
TCATACGCTTATCTGAAGTTCCTACCAATGAATTACATAAGTACCTCTATCTCTATCTTATTGTTATT
TTTGTTCATCATCATATCAATTGAGTTTGCCTGACTAAGATTTACAAGATGACCATAGCTTGCTTCAT
ACTAACAATCTCCGTGGGATCGACCCTTACTCGCATAAGGTTTATTACTTGGACGACCCAGTGCACT
TGTTGGTTAGTTGTGCAAAGTTGTGTAATGCCATGGTACTGAGCTACCAAGTTTTTGGGGTTCATGA
CCGGGGATTATGAGAGTTGTGAAAAGTATTGTTCACAATTTCGCGCACCAGGTGTTCATCTCCTTGC
ATCATGGGCAAGTTGAATGCCAACCTTACATTT 
>LTR-ADH129F24-CONTIG00001-2.TXT 
AGACGTCCAAAGATGATCCTAAGATCTAAAGTGATCAAAAGATTTTAGGATGTAAAATACAATAGT
AAAAGGTCCTATTTATAGATAACTAGTAGCTTAGGGTTTACAAAGATGAGTAAATGACATAAAAAT
CCACTTCCGGGCCCACTTGGTGTGTGATTGGGCTGAGCATTGAAGCTTTCATGTGTAGAGACTTTTC
TTGGAGTTAAACGCCAGCTTTTGTGCCAGTTTGGGCGTTTAACTCCCATTTTTGTGCCAGTTCCGGCG
TTTAATGCCGGGCAGTCTTGAGCTGATTTGAAACACCGGTTTGGGCCATCAAATCTAGGAAAAAGT
ATAAACTATTATATATTTTTGGAAAGCCCAGGATGTCTAATTTCCAACGCAATTGAGAGCGCTCAAA
TTGGTCTTCTGTAGCTCCAGAAAATCCACTTCGAGTGCAGGGAGGTCAGAATCCAACAGCATCTGCA
GTCCTTTTCAGCCTCTGAATCAGATTTTTGCTCAGGTCCCTCAATTTcAGCCAGAAAATACCTGAAAT
CATAAAAAAACACACAAACTCATAGTAAAGTTCAAAAAAGTGAATTTTAAATAAAAACTAATAAAA
ATATAATAAAAACTAACTAAAATATACTAAAAATATACTAAAAACAATGTCAAAAAGCGTATAAAT
TATCCGCTCATCACGTATGCGTCGCTGCTTGCTCCCCAAAGCTTCATCTTCTCACATTTCTTCTACTTT
TACATGTTTCCTTTCTGTTCTCTAAGTCATTCCTGCCCTATAAAGTCTAAAAACACTTAGCACACAGA
TCACGGCATCGAATGGTGATAGAGGAAAATTAAAATTAGTTAAATTAAGACCAAAGAAACATGTTT
TCAATCAAAGCACAAAAATCGGGAAGAAAAATGTAAAACATGCGAATTCTATGAATAAGTGTGAG
AATAGTGGATAAAATCAACTCAATTAGGCAGAAGATGTACCACGAAATAGTGGTGCATCAATGGGA
TGCCATATTTTTTAGGTCCAGAAAAGGTATGAACATTTTGTAGTCTTGAATGTCAAATGGCTTTTTAT
TATTTGCATGTAAGAACTTGCCGCTGTTATGATTTCCAATAGCCATGTTCTGTAGCATTTGTGTAACA
CCGAAATAAATAGTTACTACACCCAATACATTACATAAATACACCCAAAATTGAGTTCAATACACCT
TACCACAATAGTAGGGGAGAGACAGTAAATTTGTTCTTCAAATCTTCTAATATTTTGTTTGTTTAGA
ATCAGACATATAGTAGTGACAATCTAGAAAAATAAAACACCCAAATTAATTACATCAATCAACATT
GCAGTCACATCTCATAATAAAATCATTAATCTTATTCTAATATTACCTCAACTTCGATATATGTACTA
GCATTTAGAGACGTGAAGTAGATTTTTGACAATTGCATTGGTTGTTGGGCATTGAGGAAGCACATTG
GCTCCCACTCATTAGTACCTCCATCCTTGTAGGTCTTTATATGTATGGCCCAAAGGTAGCACTTTTCT
TTCAGGTCGGTCGACAATTTCGTCTTCCTTGTAAGAGTTTCAAACTTTTTAAAAAATTGGTTGGGCA
AGCTGCTTTTTGAGTGGCAAACTTCTTACCTTTACAAATTTCAAGACTTCCGCAATCCCAGTGTTTAA
AATTTTTTCCATCAGCTCCTCTAATTCTTTAATTAGTATTGGTGTCTCAAGAATTTTTCCCTTCTC 
>LTR-ADH129F24-CONTIG00001-3-C.TXT_rc 
AAGAGCGAAAGTGAAAAAAATACAATGTAAGTACATATATATCTTAGACCAACTCAATTTTTCCTA
GTATAAATATAGCTTATTTAAATGACTCTCGTTTTGCTTTGTTTATAGCAAACCAAGGATTTGAGATG
TTCGATGCGACTATTGAAGGAACAGTTTGAAAAAATGAGCGAGGCAAAGAATGCCATCGTCCGGGA
ATTAGGATTTGAAGATCTGATGCACATCTCCCCAATGAATGTGCCACACCAATTGTTGAAGGAGTTG
GCTAATTCCTTTAATTTCGAGAAAAACAAATTAGACACAAGGTACAGTTTGTTGAAAATAAAATCG
AAAAAATAGGAGCTGCCATTGGCCTCAATGCATCAGGTAACTAATTACAAAAAACCTTTATACTTG
CATTCGTTGTAATCTATTCTTTGTAATATATTCTTTTGATCTCATGTAATCAATAAATAAATTTAGCT
GTATATGGCTGGTATTTGGGTGTATTTCAAGTGATTTGGAGTGTAATTGGTGTTTTTTTTGTAGGATA
CCTATTTTCTGAAAAAGTGAGTTTTAAAGACCTTTCTGACGAGAACAAATAAATTTTTAGAAGATTC
CAGGAGAAAACATTAAAGAATCTCATCGATCAGATGATGGATATCAATGTTGACAACGATCAAGAT
CATCTAATGTTCAAGAGGATTTTCATCCTCTATATTCAAATGGCATTCTTGTTGCTAACTACGATAAA
CAAAGTATCTCCTGTCCACATCCCTCCAATTTTTTGACTGGACAACATAACGGAGTGAAACTGGGGT
AGCCATGTCCTCGATTTCATCATCAATGGCATAACCAAACCCGTTTGAAATAGaAAAAATTAATTGA
TAGCTGCCTCTATACCTTGATAATAGTATATTTTCATCTAACAAAACACACAGACAAGAAAGGAGA
AGCAATCCCTGGACTGCCCTAGGTTAGCCATTGGAATAGAGAGCTACTGGTTCAGCAGATCAAAGC
AGAAATTGATGGTCATATGGTAACTGAAAAGAATACTTTCTTTAATTTGGGTGTATTTGATTTATGT
AGATGGTGTAAACTAACGTTTTAACTGTTTCAGGGCATCGTCAAGAGGGTAGAACTGAAAAAGaAA
CTAAAAAAAATGAAAGGAAGAAAAGAAAGaAAAAAAAGaAAAAGGCAAAAAAGAAGAAGGAAAG
TTCATCGGAGAGTGATTCATCCGAGAGTGAATTTGCTATTTCCTCTTAGTCTGAGCCTGAACAAGAC
TCAGAGGAACCAACAGAAACAAGAAAATAACCCACCAGGACAGCTAAAAAGTAAGTAATATTTTT
GGGTGTATTTTGTCATTATTAGAGTGTATTTTTCTAATGATTGTTTGCTGTCCAGAATGGTATCTAGA



AAGAGTTAGAAGATTGTGGAGGATTCCTTTTCGGAAGATGAAAGCGAATCCGATGATAAGTAAGAT
TCTGAAATTGTCATTGCA 
>LTR-ADH129F24-CONTIG00001-4-C.TXT_rc 
TTATAGGGCAGGAATGACTTAGAGAACAGAAAGGAAACATGTAAAAGTAGAAGAAATGTGAGAAG
ATGAAGCTTTGGGGAGCAAGCAGCGACGCATACGTGATGAGCGGATAATTTATACGCTTTTTGACA
TTGTTTTTAGTATATTTTTAGTATATTTTAGTTAGTTTTTATTATATTTTTATTAGTTTTTATTTAAAAT
TCACTTTTTTGAACTTTACTATGAGTTTGTGTGTTTTTTTATGATTTCAGGTATTTTCTGGCTgAAATT
GAGGGACCTGAGCAAAAATCTGATTCAGAGGCTGAAAAGGACTGCAGATGCTGTTGGATTCTGACC
TCCCTGCACTCGAAGTGGATTTTCTGGAGCTACAGAAGACCAATTTGAGCGCTCTCAATTGCGTTGG
AAATTAGACATCCTGGGCTTTCCAAAAATATATAATAGTTTATACTTTTTCCTAGATTTGATGGCCCA
AACCGGTGTTTCAAATCAGCTCAAGACTGCCCGGCATTAAACGCCGGAACTGGCACAAAAATGGGA
GTTAAACGCCCAAACTGGCACAAAAGCTGGCGTTTAACTCCAAGAAAAGTCTCTACACATGAAAGC
TTCAATGCTCAGCCCAATCACACACCAAGTGGGCCCGGAAGTGGATTTTTATGTCATTTACTCATCT
TTGTAAACCCTAAGCTACTAGTTATCTATAAATAGGACCTTTTACTATTGTATTTTACATCCTAAAAT
CTTTTGATCACTTTAGATCTTAGGATCATCTTTGGACGTCTAGTTCTTAGATTAGGGGAGGCTGGCCA
TTCGGCCATTCCTAGACCTTGTTCTTATGTATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAG
GTGTGGAGCTCTGCTGTACCTCGAGTATCAATGCAATTACTATTGTTCTTTTATTCAATTCAGCTTAT
TCTTGTTCTAAGATATCACTTATCCCTCAACTTGATGAATGTGATGATCCGTGACACTCATCATCATT
CTCACCTATGAACGTGTGCCTGACAACCACCTCCGTTCTACCTTAGATTGAGTGGATATCTCTTGGA
TCCCTTAATCGGAATCTTCGTAGTATAAGCTAGAATTGATGGCGGCATTCAAGAGAATCTGGAAGGT
CTAAACCTTGTCTGTGGTATTCTGAGTAGGATTCAAGGATTGAATGACTGTGACGAGCTTCAAACTC
GCGATTGTGGGGCGTTAGTGACAGACGCAAAAGAATCACTGGATTCTATTCCGACATGATCGAGAA
CCGACAGCTGAATAGTCGTGCTGTGACAGAGCGCGTTGAACATTTTCACTGAGAGGACGGGACTGT
AGCCATTGACAACGGTGATGCCCAACATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGGATGA
AGACAATAGGAAAGCAGAGAGACGGAAGGGACAAAGCATCTCCATACGCTTATCTGAAATTCTCAC
CAATGAATTACATAAGTATCTCTATCTTTATTTTATGCTTTATTCATAAATCATGTATAACCATTTGA
ATCTGCCTGACTGAGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTCCGTGGGAGCGA
CCCTTACTCGTGTAAGGTTTATTACTTGGACGACCCAGTGCACTTGCTGGTTAGTTGTGCGAAGTTGT
GATAAAGAGTTGAGATGTCAATTGAGCGTACCATGTTGATGGCGCCTTTGATGATCACAATTTCGTG
CACCAAGATTTTGGCGCCGTTGCCGGGGATTGTTTGAGTTTGGACAACTGACGGTTCATTTTGTTGC
TTAGATTAGGTATCTTTCAGAATTTTTAAGAATGAATTCTAGAGTTTCAAGGTGATGTT 
>LTR-ADH129F24-CONTIG00002-1.TXT 
CCATGGAAAGGAGTAAGAAGGATTGGATGAAGACAGTAGGAAAGCAGAGAGACGGAAGGGACAA
GCATCTTCATACGCTTATCTGAAATTCCTACCAATGAATTACATAAGTATCTCTATTTTTATCTTTAT
AGTTTTATGCGTATATCACCATACCCATTTGAGTTTGCCTGACTGAGATTTACAAGGTGACCATAGC
TTGCTTCATACCAACAATCTCTGTGGGATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACAACC
CAGTACACTTGCTGGTTAGTTGTGCGAAATTGTGTTTATGCCATGGTAGTGAACACCAAGTTTTTGG
TTTCATCACCGGGGATTATTTGAGTTGTGAAAAGTATTGATCACAATTTCGCGCTATCAAACCCCAT
TTGTAGGGTTTATCTTATGCTTCATTTAAGGGATTTTATGACCTTTTACCCATATTTATTCAATAAAA
TAGCATGGTTTC 
>LTR-ADH129F24-CONTIG00003-3-C.TXT_rc 
AACTAATAAAAATATACTAAAAACTAACTATATCATACCAAAAACATACTAAAAACAATGCCAAAA
AGCGTACAAATTATCCGCTCATCAACACCCCTACACTAGAAGGGTCAACTTTGATCAAAGGTTGGA
CCAAGTCCTCATAGACATTTGTGAAGAGGGCGCTTAATGGAAGAGAGATTCAAGAGGAAAGCTGGT
TCAACTGAGAAGGCATGACCTCAAGCCCGTGGCTAGGGGATGGTTAGAGTTTATCCAACGCTCAAT
CATTCCCACTAGCAACCGGTTTGAAGTTACTATAGACCGGGCTATCATGATTTATAACATCATGATT
GGAGAGGAAGTACAAGTTCATGAGGTTATATCCCAAGAACTTTATAAGGTGGCAGACAAGTCCTCT
ACCTTGGCAAGGTTAGCCTTCCCTCATCTCATTTGTCATCTCTGTTATTCAGTCGGAATTGACATAGA
GGGAGACACCCTCATTGATGAGGACAAGCCCATCACTAAGAAAAGGATGGAACAAACAAGAGATC
CTACTCATCATGAAATCCCTGAGATGCCTCAAGGGATGCACTTTCCTCCACAAAACTATTGGGAGAA
AATCAACACCTCCCTAGGGGAATTGAGTTCCAACATGGGACAACTAAGGGTGGAGCACCAAGAACA
TTCCATTCTCCTCCATGAAATTAGAGAAGATCAAAGAATCATGAGAGAGGAGCAACAAAGGCAAGG
AAGAGACATTGAGGAGCTCAAGCACTCCATAAGATCTTCAAGAGGAAGAACAAGCCGCCATCACTA
AGGTGGACCCGTTCTTTAATTTCCTTATTCTTTATTTTCCAGTTTTTCGAAtTTTTATGCTTATGGTTAT
CTATGTTTGTGTCTTATTACATGATCATTAGTGTCTTAGTGTCTATGCCTTAAAGTTATGAATGTCCT
ATGAATCCATCACCTTTCTTAAATGAAAAAATGTTCTTAATTGAAAAAGaAAAGAATTGCATGAATT
TTGAATTTTATAACAGATTAATTATTTTGATGTGGTGGCAATACTTTTGACTTCTGAATGTATGCTTG
AACAGTGCATATGTCTTTTGAATTTGTTGTTCATGAATGTTGGCTCTTGAAAGAATGATGAAAAAGG
AGACATGTTACTGAGGATCTGAAAAATCATAAAAATGATTCTTGAAGCAAGAAAAAGCAGTGGATA
CAAATAAAAAATATAATAATAAAGTCATGATCCAAGGCAAAAAGATGCTTAAGAACCTTGGACACC
TCTAATTGGGGACTCTAGCAAAGCTGAGTCACAATCTGAAAAGGTTCACCCAGTTATATGTCTGTGA
CATGTATGTATCCGGTGGTAATAATGGAAGACAGAGTGCTTTGGGCCACGGCCAAGACTCATAAAG
TAACTATGTTCAAGAATCATCATACTTAACTAGGAGAATCAATAACACTATCTGGATTCTAAGTTCC



TATAGAAGCCAATCATTCTGAATTTCAAAGGATAAAGTGAGATGCCAAAACTGTTCAGAGGCAAAA
AGCTAAAAGCCCCGCTCATCTAATTAATACTGATCTTCATAGATGTTTTTAGAATTCATTGCATATTC
TCTTCTTTTTATCTTATTTGATTTTCAGTTGCTTGGGGACAAGCAACAATTTAAGTTTGGTGTTGTAA
TGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTATGTTTTAGTTAGTTTTT
ATTATATTTTTATTAGTTTTTATTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTATTTTTTT
GTGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATCTGATTCAGAGGCTGAAA
AGGACTGCAGATGGTGTTGGATTCTGACCTCCCTGCACTTAAAGTGGATTTTCTGGAGCTACAGAAG
CCCAATTGCACGCTCTCAGTTGCGTTGGAAAGTAGACATCCTGGGCTTTCCAGCAATATATAATAGT
CCATACTTTGCCCGAGATTTGATAGCCCAAACCGGCGTTCCAAATCAGCTCAAGACTGCCCGGCGTT
AAACGCCGGAACTGGCACAAAAATGGGAGTTAAACGCCCAAACTGGCACAAAAGCTGGCGTTTAA
CTCCAAGAAAAGTCTCTACACATGAAAGCTTCAATGCTCAGCCCAATCACACACCAAGTGGGCCCG
AAAGTGGATTTTTATGTCATTTACTCATCTTTGTAAACCCTAAGCTACTAGTTATCTATAAATAGGAC
CTTTTACTATTGTATTTTACATCCTGAAATCTTTTGATCACTTTAGATCTTAGGATCATCTTTGGATGT
CTAGTTCTTAGATTAGGGGAGGCTGGCCATTCGGCCATTCCTAGACCTTGTTCTTATGTATTTTCAAC
GGTGGAGTTTCTACACACCATAGATTAAGGTGTGGAGCTCTGCTGTACCTCGAGTATCAATGCAATT
ACTATTGTTCTTCTATTCAATTCGGCTTACTCTTGTTCTAAGATATCACTTATCCCTCAACTTGATGAT
TGTGATGATCCGTGACACTCATCATCATTCTCACCTATGAACGTGTGCCTGACAACCACCTCCGTTCT
ACCTTAGATTGAGTGGATATCTCCTAGATCCCTTAATCAGAATCTTCGTGGTATAAGCTAGAATTGA
TGGCGGCATTCAAGAGAATCCGGAAGGTCTAAACCTTGTCTGTGGTATTATGAGTAGGATTCAAGT
ATTGAATGACTGTGACGAGCTTCAAACTTGCGATTGTGGGGCGTTAGTGACAGACACAAAAGAATC
ACTAGATTCTATTCCGACATGATCGAGAACCGACAGCTGAATAGCCGTGCTGTGACAGAGCGCGTT
GAACATTTTCACTGAGAGGACGGGACTGTAGCCATTGACAACGGTGATGCCCAACATACAGCTTGC
CATGGAAAGGAGTAAGAAGGATTGGATGAAGACAATAGGAAAGCAGAGAGACGGAAGGGACAAA
GCATCTCCATACGCTTATCTGAAATTCTCACCAATGAATTACATAAGTATCTCTATCTTTATTTTATG
CTTTATTCATAAATCATGTATAACCATTTGAATCTGCCTGACTGAGATTTACAAGATGACCATAGCT
TGCTTCATACCAACAATCTCCGTGGGATCGACCCTTACTGGTGTAAGGTTTATTACTTGGACGACCC
AGTGCACTTGCTGGTTAGTTGTGCGAAGTTGTGATAAAGAGTTGAGATGTCAATTGAGCGTACCATG
TTGATGGCACCTTTGATGATCACAATTTCGTGCACCAAGATTTTGGCGCCGTTGCCGGGGATTGTTT
GAGTTTGGACAACTGACGGTTCATCTTGTTGCTTAGATTAGGTATCTTTCAGAATTTTTAAGAATGA
ATTCTAGAGTTTCAAGGTGATGTTTTCATCATCACCAAAGCTGATTGATTCTCATCAATTTAGCTCTT
GAATTTCTCCATTTGTTGTTATTGAATTTCTTGGCTTTGGTTGAGTAATTAGTGACACTTGAGTTATC
AAACTCCTTTGTTGATAGATAATTTTTATGTTTGCTAGTTGATTTGAATTCC 
>LTR-ADH167F07-CONTIG00007-1C.TXT_rc 
GATTGTGAGTCCTCTAAGGCACCAAGGTGCGACGGGTACAACATGAATTTTGTCAAGAGATATTGG
GCTGAGATTGGGCCTACGACTGCAGTGATGGGGTTCTTTCAAACGTCAAGGTTGCCGACAGACTCTA
ACATCACCTGGGTGGCGTTGGCACCTAAGTTCACTGGAGTTAAGGAGATTAAAGATCTGTGACCTAT
CATTATAGTTGGATGCATTTACAAGGTTATCTCTAAGGTTTTGGTTATGATGATGAGACATGTGAAG
CCAGCTTTGGTAGGGATGATGAGCGGATAATTTATACGCTTTTTGGCATTGTTTTTAGGTAGTTTTTA
GTAGGATCTAGCTACTTTTAGGGATGTTTTTATTAGTTTTTATGCAAAATTCACATTTCTGGACTTTA
CTATGAGTTTGTATATTTTTCTATGATTTCAGGTATTTTCTGGCTGAAATTGAGGGACCTGAGCAAAA
ATCTGATTCAGGCTGAAAAAGGATTGCTGATGCTGTTAGATTCTGACCTCTTTGCACTCGAAATGAA
TTTTCTGGAGATACAGAACTTCAAATGGCGCGTTCTCAACTGCGTTGGAAAGTAGACATCTAGGACT
TTCCAGCAATATATAATAGTCCACACTTTATTTGATTTACGATGACGCAAACTGGCGTTCAACGCCA
ATTCCATGCTGCATTTTGGAGTAAAACGCCAGAAACACGTCACAAACCAGAGTTAAACGCCAAACA
GACGTTACAACTTGACGTTTAACCCCAAGAGAAGCCTCTGCACGTGTAAAGCTCAAGTTCAGCCCA
AGAACACACCGAAGTGGGCCCCGAAAGTGGATTTCTGCACTTAGACTTATTTCTGTAAACCATAGTA
GCTAGTTTAGTATAAATAGAACTTTTTACTATTGTATTAGTGTCTAGTCTTTTGACCATTCGGCCTTT
TGATCATTCAGGGGGGCTGGCCAGTCGGCCATGCCTGGACCATCACTTATGTATTTTCAACGGTGGA
GTTTCTACGCACCATAGATTAAGGTGTGGAGCTCTACTGTACCTCGAGTTTTAATGCAAAGTATTAC
TGTCTTTTATTCACTTCAGCTTATTCTTATTCTAAGATATTCGTTACATTTCAACATGATGAATGTGAT
GATCCGTGACACTCATCATCAATCTCATCTATGAACGCGTGACTGACAACCACTTCCGTTCTACCTT
AGAACGAGCGTGTATCTCTTGGATTCCTTAATCAGGATCTTCGTGGTATAAGCTAGAACCCTTTAGT
GGCCATTCTTGAGAATCTGAAAAGTATAAGCCTAGTCTGTGGTATTTCGAGTAGGATTCAGGGATTG
AATGACGACGAGCTTCAAACTCGCGATTGTTGGGCGTAGTGACAAACGCAAAAGAATCAATGGATT
CTGTTCCGACATGATCAAGAACCGACAGATGATTAGCCGTGCTGTGACAGAGCATTTGGACCATTTT
CACTGAGAGGATGGGATGTAAACATTGACAATGGTGATGCCCTACATACAGCTTGCCATGGAAAGG
AGTATGAAGGATTGGATGAAGGCAGTAGAAAAACAGAGATTCAGAAGGGACAAAGGATCTCATAC
ACTTATTTGAAATTTACACCAAGAATTTACATAAGTATCTCTTTCATCTATTTTATGCATTATTTATT
ATTATTTTCAAAAAACCATTATAACCAATTGAATCTGCCTAACTGAGATTTACAAGATGACCATAGT
TGCTTCATACCAACAATCCCTGTGGGATAGACCCTTACTCACGTAAGGTTTATTACTTGGACGACTC
AGTACACTTGCTGGTTAGTGATGCGAAGTTGTGAAGAAAGTGCTGAGTTATAAATGCGCACACCAA
GTTGAGCGCCATTGTTAGAGATCACAATTTTGTGCACCAAGTTTTTGGCGCCGTTGCCAGGGATTGT
TCGAGTTTGGACAACTGACGGTTCATCTTATTGCTCATATTAGGTAATTTTCTTTTCaAAATTTTTCTT



TGTTT 
>LTR-ADH177M04-CONTIG00001A-1.TXT 
TTTCCCAACAGAATCTTCGTGGTATAAGTTAGATAGATGGCGGTATTCATGAGGGTCCGGAAAGTCT
AAACCTTGTCTATGGTATTCCGAGTAGGATTCTGTGATTGAATGACTGTGACGAGCTTCAAACTCCT
GAAGGCTGGGCGTGATGACAAGCGCAAAAGAATCAAGGGATTCTATTCCAACCTGATTGAGAACCG
ACAGATGATTAGCCGTGCTGTGACAGAGCATAGGAACATTTTCACTGAGAGGATGGGATATAGCCA
TTGACAACGGTGATGCCCTACATACAGCTTGCCATGGAAAGGAGTAAGAAGGATTGAGTTGAAGCA
GTGGGAGAGCAGGCGTCCTTGAGCCATACAGTATCTCCATTCGCTTATCTGAAATTCCCACCAATGA
ATCTGCATGAGTACTCTATCCCTTTTATTATTTCTATTTTCTTATCTTTATTTTCGAAAACCCATAAAC
AGATCTAATCTGCCTAACTGAGATTTACAAGGTGACCATAGCTTGCTTTATACCAACAATCTCTGTG
GGATCGACCCTTACTCACGTAAGGTTTATTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGAAC
GGAGTTGTGAATTCAACTGGTGTCACAATAATAATTTCATACAACTTAAAGAATAGTGATCACAATT
TCGTCCACCACAAGTCTCAACCAATCAAAGGCCACAAGAAGTATCTAGAGTAGGACTTTTCATTTAA
TTGTAATTTGCTTTTAATTTCATTTTGTAATTTAGGAGAGCCTATATAAAGGCCTTAGTTTTTACTTTG
AAAGGAGGCTG 
>LTR-ADH177M04-CONTIG00001B-1C.TXT_rc 
AGCAACTTGTTGTTGTTTCTCAGGTCTTGGCCTATGCTATCCCTTATTTTAATTTTTTCTTTTTTTTATT
GGATTTGCTGTTTAGCATTTGCTCTTACTTAAACTTTACTATATAGGTTTTGGTGTCTGACATTAATA
TTGGATATGAGGAGATAGTTAACACTTAGGTAAGAGAACATTTATTGATATTAAATTATTAATTGTT
ATAGATCTTAATCAATAGTTGATTTGAAATGCTTACCCCTTCTCTTTTTGGATTCATATATGTTCTTG
CTTTCAATGGTAAGCATGTGAAGAATCTAAAGGGCTTGGTGATGAGCGGATAATTTATACGCTTTTT
GGCATTGTTTTTAGGTAGTTTTTAGTAGGATCTAGCTACTTTTTGGGATGTTTTTATTAGTTTTTATGT
AAAATTTATATTTCTGGACTTTACTATGATTTTGTGTGTTTTTCTATGATTTCAGGTATTTTTCTGGCT
GAAATCGAGGGACCTGAGCAAAAATCTTATTTAGAGGCTGACAAAGGACTACAGATGCTGTTGAAT
TCTGACCTCCCTGCACTCGAAGTGGATTTTCTTGAGCTACAGAACTTCAAATAGTGCACTCTCAATT
GCGTTGGAAAGTAGACATCCAGAGCTTTCCATCAATATATAATAGTTCATACTTTGCTCGAGTTTTG
ACTATGCAAACTGGCGTTCAAATGCCCCTTTTCTGCTCTATTCTGAAGTCAAAACGCCAGAATTGGC
ATAAAAGTTGGAGTTAAAACGCCCAAACTGGCACCAAAGCTGGCGTTTAACTCCAAGGAAGATCTC
TACACGTGTAAAGCTCAATGCTCAGCCCAAGCACACACCAAGTGGGCCCGAAAGTGGATTTCTGCA
CCATTTACCTATTTTTGTAAACCCTAGTAGCTAGTTTCATTATAAATAGGACCTTTTACTATTGTATT
TTAATCTTTTGATCATCTTTTGATCTCTTGATCACGTTTTGGGGAGGCTAGCCTCACGGCCATACCTG
AACCTTGTTCTTATGTATTTTCAACGGTGGATTTTCTACACACCATAGATTAAGGGTGTGGAGCTCTG
CTGTTCCTCAAGTATTAATGCAATTACTACTATTTTCTATTCAATTCAGCTTATTCTTGTTCTAAGATA
TTCACTGCACTTCAACATGATGAATGTGATGATCCGTGACACTCATCATCATTCTCACCTATGAACG
CATGACTGACAACCACTTCCGTTCTACCTTAGATCGAGCGTGAATCTCTTAGCCTCCATTCCGAAAG
ATCAGAGTCTTCGTGGTATAAGCTAGAATTATTGGCAGCCATTCCTGAGATCTGGAAGGTCTAAACC
TTGTCTGTGGTATTCCAAGTAAGATCTGGAAAGGAATGACTGTGACGAGCTTCAAACTCGCGAGTGT
CGGGCGTAGTGACAGACGCAAAAGGATCACTGGATTCTATTCCAACATGATCGAGAACCGACAGAT
GATTAGCCATGTGGTGATAGTGCATTTGGACGATTTTCACTGAGGATGGGAGGTAGCCATTGACGCC
GGTAAAACTCGAACATACAGCTTGCCTTGGAAAGGAGTATGAAGGATTGGATGAAGACAGTAGGA
AAGTAGAGATTCAGAAGGGACAATGCATCTCTATGCACTTATCTGAAATTCTCACCAATGAATTAA
ATAAGTATCTCTATCTTTACTTTATGTTTTATTTATCTTTTAATTATGAAAACTCTATAACCCATTTGA
ATTCGCCTGACTGAGATTTACAAGGTGACCATAGCTTGCTTCAAGCCGACAATCTCCGTGGGATCGA
CCCTTACTCACGTAAGGTATTACTTGGACGACCCAGTGCATTTGCTGGTTGGTTGTACGGAGTTGTG
ACAAAGTGTGATTCACATTTGAGAGCACCAAGTCTTTGGCGCCATTGTTGATGATCACAATTTCGTA
CACCCCTTGGCCACCATGGTTGAGAATTGTGATGCTGAGTTTTTAAAGTTTGATTTGGAATACCAAC
AGGTTCTCTCTCATGGACTCAGTCGTGTGAATTTTTTTTGACTTTCTAAAGTTTTTTGAATTAACATTT
AATCTAACTTTCATGTATCAGTAAGCTGCCCATTCTTCTCTTTACCCATTCTTTACATATTTCATTTAA
GCATATATTTTTCTAGTTTTTTATGTGGAATTTGATTTTTCATA 
>LTR-ADH177M04-CONTIG00001B-4.TXT 
CAAAGGAGCATAACTTGAGTTACAGAGGTCCAATTGAAGTGATTCTAGTTGCGTTAGAAAGCTGAC
ATTCAGATCTTTCCAAAGATATATAATAGTCTATAGTGGACATGAAATTGAAGCACAAACAAGAGG
CATCTTTTAAGCCCAAAAACACCAACTGGGTAGCAAGTGTGACGTTAGCCACACTAACTTCAGCACT
AATGCCACACTTGTAGCGTTAGTGTGGCTAACGGAAGCAATAAAGCCAAGTCACCCTAGACCTCAA
TTTGATTCACTTCTCTTTCAAGGACCACCCAACCTCAAGAAAGCAAGCCTACAAGTTGATGAGCGGA
TAATTTATACGCTTTTCGGCATTGTTTTTATATAGTTTTTAGTAAGTTTGAGCTACTTTTAGGGATGTT
TTCATTAGTTTTTATGTTAAATTCACATTTCTAGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTT
CAGGTAAATTCTGGCTGAAATTGAGGGACTTGAGCAAAACTCTGAAGAAGGCTGACAAAAAGGACT
GCTGATGCTGTTGGAATCTAACCTCCCTGCACTCGAAGTAGATTTTCTGGAGCTACAGAACTCCAAT
TGGCACGATCTCAACGACGTTGGAAAGTAGACATCCAGGGCTTTCTAGAAATATATAATAGTCCAT
ACTTTATTCGGAGATTGACGACGTAACTTGGCGTTGAACGCCAAGCTCATGCTGCTGTCTGGAGTTA
AACGCCAGAAAAACGTCATGATCCGGAGTTGAACGCCCAAAACACGTCATAACTCGGAGTTCAACT
CCAAGAGAAGCCTCAGCTCGTGAATTGATCAAGCTCAGCCCAAACATACACCAAGTGGGCCCC 



>LTR-ADH179B13-CONTIG00001-1C.TXT_rc 
CACTAGATGGTGCTAATGCTTCAAACAATTGCTCCCCCCTTTGCTTGGGCTTCAATTCTGCATGAAAT
ACACTCAAAAACAGGTTGGAATTGGGCCTGGGCTGCTCAAAAATCGCCCCTAACATTTTGCCATTAA
GTGAGTCACGTGCGAGTATTGACGCGTACGTGCCATGTGTGCATGCGCATCGATTGGCTATTTCTTC
ATCTGTGTGAACCGTCATTTACGCGTGCTGATGAGCGGATAATTTGTATACTTTTTGGCATTATTTTT
AGTATGTTTTTGGTATGATATAGTTAGTTTTTAGTATATTTTTATTAGTTTTTAGTTAAAATTCACTTT
TCTGGACTTTACTATGAGTTTGTGTATTTTTCTGTGATTTCAGGTATTTTCTGGCTGAAATTGAGGGA
CCTGAGCAAAAATCTGATTCAGAGACCGAAAAGAACTGCAGATGCTGTTGGATTCTGACCTCCCTG
CACTCGAAGTGGATTTTCTGGAGCTACAGAAGCCCAATTGGCGTGCTCTTAACGGCGTTGGAAAGT
AGACATCCTGGGCTTTCCAGCAATATATGATAGTCTATACTTTGCCCAAGATTTGATGGCCCAAACC
GGCGTTCAAAGTCACCTCAAGAAATCCCAGCGTTAAACGCTGGAACTGGCACCCAAACGGGAGTTA
AACGCCCAAACTGGCATGAAAGCTGGCGTTTAACTCCAAGAAGAGTCTCTGCACGAAAAATGCTTC
ATTGCTCAGCCCAAGCACACACCAAGTGGGCCCGGAAGAGGATTTTTATGTCATTTACTCATTTCTG
TACACCTTAGGCTACTAGTTTCTATAAGTAGGACCTTTTACTATTGTATTTAAAAATCTTTGGATCTT
TTAATCTTTTGATCATTTGAGATCTCTAGATCATCTTTGAACATTTTAGTTCTTAGATCAATGGGAGG
CTGGCCATTCGGCCATGCCTAGACCTTATGCTTATGTATTTTCAACGGTGGAGTTTCTACACACCATA
GATTAAGGTGTGGAGCTCTGCTGTACCTCGAGTATTAATGCAATTACTATTGTTCTTCCATTCAATTC
CGCTTGTTCTTGTTCCAAGATATCACTTGTTCTTCAACTTGATGAAGGTGATGATTGACACTCATCAC
CATTCTCACTCATGAACAAAGTGACTGACAACCACTCTTGTTCTACAAGCACTTGAGGCTTAGTGAA
TATCTCTTGGATTCCTGATTGCACGATGCATGGTTGATCGCCTGACAACCGAGTGCTCGCCTGACAA
ACGAGCCAACCATTCCGTGAGATCAGAGTCTTCGTGGTATAGGCGAGAACTGATGGCAGCATTCAA
GAGAATCCGGAAGGTCTAACCTTGTCTGTGGTGTTCTGAGTAGGATTCAATGATTGAATGACTGTGA
CGTGCTTCAAACTCCTGAGGGCGGGGCGTTAGTGACAGACGCAAAAGAATCACTGGATTCTATTCC
GGCCTGATTGAGAACCGACAGATGAATTCCGCTATGCTGTGACAGAGCATATGCAATCGCTTTCACT
GAGAGGATGGGAGGTAGCCACTGACAACGGTGAAACCCTTGCTTAAGCTTGCCATGGAAAGGAGTA
AGAAGGATTGGATGAAGGCAGTAGGAAAGCAGAGAGATGGAAGGGAAGGCATCTTCATGCGCTTA
TCTGAAGCTCCTACCAATGAATTACATAAGTATCTCTATCCTTATCTTCTATGTTATTTTCGTTCATC
ACCATTACTATTTGAGTTTGCCTGACTAAGATTTACAAGATGACCATAGCTTGCTTCAATACTAACA
ATCTCCGTGGGATCGACCCTTACTCACGTAAGGTTTATTACTTGGACGACCCAGTGCACTTGCTGGT
TAGTTGTGCGAAGTTGTGTAATGCCATGGTATTGAGCTACCACGTTTTTGGAGCCATTACCGGGGAT
TATGAGAGTTGTGAAAAAGTATAGTTCACAATTTCGCGCACCACGTGCACGTCTCTATGCGAAATTA
CTTTTGGGCGTGCGCGCCTTGTACGCGTGCGTGCCCATCAATGCATTCCCAATTCTTGTTTCCTCATG
CATTCTCCACTTTGTATGCTTTTCTCTTCATTTCTTCCATCCAATACTTGCCTTATGAACCTGAAATCA
CTTAACAAACACATCAAGACATCGAATGGAATTAAAGTGAGTTAAAATCACC 
>LTR-ADH179B13-CONTIG00002-1C.TXT_rc 
AAAGTTAAGGGATAAATTAGTTGACCTTCGAATCCTATTTATTTCCTAAGAAAAGGTTGGGATTATT
GAAGTTCAGTCCAATTAGCAAAGATAACAGTTATCAATTATGTTGAGCTAAGATAACTCCTGAGTTA
CTGATTTCTTAACCAAGACCAAAAGGAAGGAAATTAAATCTACAGGAATGAAAATGTCTTCAGATT
GGGAATAATAAAAAGGAACAATCATAAACTGAAATATGATGAGCGGATAATTTATACGCTTTTTGG
CATTGTTTTTATATAGTTGTTAGTAAGTTTAAGTTACTTTTAGGGATGTTTTCATTAGTTTTTATGTTA
AATTCACATTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGATAAATTCTGACTGA
AATTGAGGGATTTGAGCAAAACTCTGAAGAAGGCTGACAAAAGGACTGCTGATGCTGTTGGAATCT
GACCTCCCTGCACTCGAAATGGATTTTCTGGAGCTACAGAACTCCAATTGGCGCGCTCTCAACGGCG
TTGGAAAGTAGACATCCAGGGCTTTCCAGCAATATATAATAGTCCATACTTTATTCGAAGAATGACG
ACGTAATTTGGCGTTAAACGCCAAGTACACGCTGCTGTCTGGAGTTAAACGCCAGAAAAACGTCAT
GATCCGGAGTTGAACGCCCAAAACACGTCATAACCTGAAGTTTGACGCCAAGAAATGCCTTAACTC
GTGGAATGATCAAGCTCAGCCCAAGCATACACCAAGTGGGCCCCGGAAGTGGATTTATGCATCAAT
TACTTACTCATGTAAACCCTAGAAGCTAGTCTAGTATATATAGGACATTTATCTATTGTATTAGACA
TCTTTTGACCACTTTAAGTCTTTCATTATTCGGTCACTTGATCATGGAGAGGGCTGGCCATTCGGCCA
TGCCTGAACCTCTTTTGCTTATGTATTTTCAACGGTGGAGTTTCTGCACACCATAGATTAAGGG 
>LTR-ADH179B13-CONTIG00003-1C.TXT_rc 
TAGCATCTCCATCCGCTTATCTGAAATTCCCACCAATGAATCTGCATAAGTGTTCTATCCCTTTTATT
GTTTATTTCCTTAACTTGCATTTTTCGAAAACCCATAAACAATTTTAATCTGCCTGACTGAGATTTAC
AAGGTGACCATAGCTTGCTTCATACCAACAATCTCTGTGGATTCGACCCTTACTCACGTAAGGTTTA
TTACTTGGACGACCCAGTACACTTGCTGGTTAGTTGAACGGAGTTGTGAAAATAAACAATGTCATCA
GAGTAAACATCCCACAAATAGAAAGAACAAGTGATCACAATTTCGTCCACCAAAATACCTCAAATA
TCATTAAATAAAAATGTCAATTCTAACATGGACAATATCAACAGCCAATTGAACAACATCAATCAA
ACACAATAAAAGCTTCAGAGTAAACAAAAATAGAAGAGAAATTAAATAGTAAAAGGAATATTGAA
CCTGGGGTCGAGAGTTACTCCTAAAACTAAGAGAAATCCTAAATCCTAAATTCTAAAGAGAGAGAG
GAGAGAACCTCTCTCCAAACTAAACCT 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-1C.TXT_rc 
TGAGGACTGTATGGAAGTTTTTATGGACGATTTTAGTGTTTATGGTGATTCTTTTAACCTTTGCTTAG
AAGGATTATCTAGAGTATTAGATAGATGTATTAATACAAACCTTGTATTGAATTTCAAAAAATGCCA



CTTTATGGTAAAGCAAGGGATTGTATTGGGACATGTGGTATCTAATAATGGCATTTCTGTAGACCCA
GCAAAGGTGAATGTTATTTCTAGTCTACCTTACCTCTCTTCTGTGAGGGAAGTCCATTCGTTCCTTGG
CCATGCAGGTTTCTACAGGAGATTTATTAAGGATTTTAGTAAGGTGGCACTTCCCTTATGAGAGAAC
TAAGGGTGGAGCACCAAGAACATTCCATTCTCCTCCATGAAATTAGAGAAGATCAAAGAGTCATGA
GAGAGGAGCAACAAAGGCAAGGAAGAGACATTGAGGAGCTCAAGCACTCCATAAGATCTTCAAGA
GGAAGAACAAGCTGCCATCACTAAGGTGGACCCGTTCTTTAACTTCCTTGTTCTTTATTTTTCTGTTT
TTCGAATTTTTATGCTTATGTTCATCATCTATGTTTGTGTCTTATGATCATTAGTGTCTTAGTGTCTAT
GCCTTAAAGTTATGAATGTCCTATGAATCCATCACCTTTCTTAAATGAAAAATGTTCTTAATTGAAA
AAGAGAAGAATTGCATGAATTTTGAATTTTATAATAGATTAATTATTTTGATGTGGTGGCAACACTT
TGACTTCTGAATGTATGCTTGAACAGTGCATATGTCTTTTGAATTTGTTGTTCATGAATGTTGGCTCT
TGAAAGAATGATGAAAAAGGAGACATGTTACTGAGGATCTGAAAAACCATAAAAATGATTCTTGAA
GTAAGAAAAAGCATTGAATTCAAAAAAAAAAAAAAAACGAAAAAAGGGGAAAGGAAAAAGAAAA
AATAAAGTTGTGATCCAAGGCAAAAAGAGTGTGCTTAAGAACCCTGGACACCTCTAATTAGGGACT
CTAGCAAAGCTGAGTCATAATCTGAAAAGGTTCACCCAGTTATGTGTTTGTGGCATGTATGTATCCG
GTGGTAATACTGGAAGACAGAGTGCTTTGGGCCACAGCCAAGACTCATAAAGTAGCTATGTTCAAG
AATTATCATACTTAACTAGGAGAATCAATAACACTATCTGAATTTTGAGTTCCTATAGAAGCCCATC
ATTCTGAATTTCAAAGGATAAAGTGAGATGCCAAAACTGTTCAGAGGCAAAAAGCTAAAAGCCCCG
CTCATCTAATTAATACTGATCTTCATAGATCTTTTTGGAATTCATTGCATATTCTCTTCTTTTATTCTT
ATTTGATCTTTAGTTGCTTGGGGACAAGCAACAATTTAAGTTTGGTGTTGTGATGAGCGGATAATTT
GTACGCTTTTTGGCATTGTTTTTAGTATGTTTTTAGTATGTTTTAGTTAGTTTTTATTATATTTTAATT
AGTTTTTAGTTAAAATTCACTTTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGGTA
TTTTCTGGCTGAAATTGAGGGACCTGAGCAAAAATCTGATTCAGAGGCTGAAAAGGACTGTAGATG
TTGTTGGATTCTGACCTCCCTACACTCGAAGTGGATTTTCTGGAGCTACAGAAGCCCAATTGGCGCG
CTCTCAATGGCGTTGGAAAGTAGAAATCCTGGGCTTTCTAGAAATGTATAATAGTTTATACTTTGCC
CGAGATATGATGGCCCAAACAGGCGTTCCAAGTCAGCTCAAGAATTCTGGCGTAAAACGCCAGAAC
TGGCACAAGAATGGGAGTTAAACGCCCAAACTGGCACAAAAGCTGGTGTCAAGAAGAGTCTCCAC
ACGAAAATGCTTCGATGCTCAGCCCAAGCACACACCAAGTGGGCCCGGAAGTGGATTTTTATGTCA
TTTACTCATTTCTGTAAACCCTAGCTACTAGTTCTCTATAAGTAGGACCTTTTGCTATTGTATTAGAG
GTCTTTTGATCACTTGAATCTTTTGATCATGTTTTTATGATTGAACCCTCTTTGGGAGGCTGGCCATT
CGGCCATGCCTAGACCTTGTTCTTATGTATTTTCAATGGTGGAGTTTCTACACACCACAGATTAAGG
TGTGGAGGTCTGCTGTACCTCGACTATTAATGCAATTACTATTGTTCTTCTATTCAATTCAGCTTATT
CTTGTTCTAAGATATTCATTCGCACCCAAGAACATGATGAATGTGATGATTATATGACGCTCATCAT
CATTCTCACTTATGAACGCGTGACTGACAACCACTTCCGTTCTACAAGCAAACAAGGCTTGAATGTT
TATCTCTTGGAATTCTTAATCGGAATCTTCGTGGTATAAGCTAGAATTGATGGCGGCATTCAAGAGA
ATCCGGAAGGTCTAAACCTTGTCTGTGGTATTCTGAGTAGGATTCAAGGATTGAATGACTGTGACGA
GCTTCAAACTCGCGATTGTGGGGCGTTAGTGACAGACGCAAAAGAATCACTTGATTCTATTCCGACA
TGATCGAGAACCGACAGCTGAATAGCCGTGCTGTGACAGAGCGCGTTGAACATTTTCACTGAGAGG
ATGGGAGGTAGCCATTGACAACGGTGAAACCCTACATACAACTTGCCATGGAAAGGAGTAAGAAG
GATTGGATGAAGACAGTAGGAAAGCAGAGAGACGGAAGGGACAAAGCATCTCCATACGCTTATCT
GAAATTCTCACCAATGAATTACATAAGTATCTCTATCTTTATTTTATGTTTTATTCATAAATCATTCA
TAACCATTTGAATCTGCCTGACTGAGATTTACAAGATGACCATAGCTTGCTTCATACCAACAATCTC
CGTGGGATCGACCCTTACTCGCGTAAGGTTTATTACTTGGACGACCCAGTGCACTTGCTGGTTAGTT
GTGCGAAGTTGTGATAAAGAGTTGAGATTGCAATTGAGCATACCATGTTGATGGCGCCATTGATGA
TCACAATTTTGTGCACCAGTTAACGTGAACTCTAACGTGGAAGAAGATCAACAACGCCAATGTTAG
TGACACTCACTTTTGTCACTAACGTTGGATCATTAGCATTGCCTACGTTAACTCTCACGTTAAGATTG
TTAACGTGAAAGTTAACGTGGAGTTGGGTTCAAAGAACTAACGTTAGTGACACTCACTTTTGTCACT
AACGTTGGGAGATGGCTTCATTACTACGTTAAGAGCCACGTTAACTTACTTAACGTGGCTTCTAACG
TAGGGACTTAAGGCAATTGGAGCGTTAGTGACAAAGGTGAGTGTCACTAATGCTCTTGAAGGTGAT
AGAGACCCACGTTAAGAGCTACGTTAGCCAAGCTAACGTGAGATCTAACATAGGGGCAAGAGGCA
AGCAACGTTAATGGGAAAAGTGATTCCCATTAACATTTGCGAAAAGGAGCACAAGCCAACGTTAAT
GGGAAAAGTGAGTCCCATTAACGTTG 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-2C.TXT_rc 
CATTTATTTACATGCTCATTTCCCCAAACCCCCATCTAAGATTCTGCACTTTATTTTTTGCTATTTACT
TTCCCGCCATTTAATTTTCTGCAATTCTCAAACTACATTCTGTTTAGCTCTACTAGCATACTCTTCCA
ACTAAAGTTGCTTGACCAATCAATCCTTGTGGGATTCGACCTCACTCTATTGTGAGTTTTTACTTGAC
GATAATTCAGTATACTTGCCGAAGGGAAATTTGTTGAGAGACAAGTTTTCATGCATCAACCATGCCT
GGACCACTATCACTTATGTATTTTCAACGGTGGAGTTTCTACACACCATAGATTAAGGTGTGGAGCT
TTGCTATACCTCGAGAATTAATGCAATTACTATTGTTCTTCTATTCAATTCAAGCTTATTCTTGTTCTA
AGATATCACTCGTACTTCAACCTGATGGATGTGATGATCCGTGACACTCATCATCATTCGTCCTTAT
GAACGTGTGCTTGACAACCACTTCCATTCTAAGATATCACTCGTACTTCAACCTGATGGATGTGATG
ATCTCTTGGATTCCTTAATCAGAATCTTCGTGGTATAAGCTAGAATTATTGGCGGCGATTCCTAAGA
TCCGGAAAGTCTAAACCTTGTCTGTGGTATTTCTAGTAGGATCTGAGATGGGATGACTGTGACGAGC
TTCAAACTGGCGAGTGTTGGGCGTAGTGACAAACGCAAAAGGATCAATGGATCCTATTCCGACATG



ATCGAGAACCGGCAGATGATTAGCCATGCTGTGATAGAGCATATAGACCATTTTCACTGAGAGGAT
GGGAAGTAGCCATTGACAACAGTGACATCCTACATACAGCTTACCATGGAAAGGAGTACGAATGGT
TGGATGAAAGCAGTAGGAAAGCAGAGATTCAGAAGGGACAATGCATCTCCATACGCTTATCTGAAA
TTCTCACTAATGAATTACATAAGTATCTCTATCTTTATTTTACGTTTTATTTATATTTTAATTATCAAA
AGTTCATAACCATTTAAATCCGCCTGACTGAGATTTACAAGGTGACCATAGCTTGCTTCAGGCCGAC
AATCTCCGTGGGATCGACCCTTACTCACATAAGGTTTATTATTTGGACGACCCAGTGCACTTGCTGC
TTAGTTATGCGAAGTTGTGACAAAGTGTGATTTACGTTTGAGAGCTCCAAGTCTTTGGCGCCATTGT
TGATGATCACAATTTCGTGCACCACGCTTCCTCTAACGTCATTGATGAGAAACCCAAAAATTGGAAT
TGAGAAACTTGAATCGATACGCACGCGTCTATGACGCGAACGCGCGGAAAGGAAAAATGGCAATG
CACGCGTACACGTGATATACGTGCACACATAGATGAGCGAACGTTGGTGCACTAACGTTTAGTCAA
ATGTTGCTAGCAGCACCCAGAATTCAACTGTCATGCAACGTTTAGGCTCAACGTTTTCACGCAAACG
TTGCCACCAACGTTAAGGCCAATTTC 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-5-C.TXT_rc 
CTTTGCCTCCTAAATCTGAAATCACTTAACAAACATATCAAGGCATCTAATGGAATCAAGGTAAATT
ACATTTATCTATTTTAAGACCTAAAAAGCATGTTTTCACTCTTAAGCACAATTAAAGGAGAATATAC
AAAACCATGCTATTTTATTGAATAAATGTGGGTAAAAGGTGATAAAATCCCCTAAAATCAATACAA
GATAAACCCTACAAATGGGGTTTATCATGTCTATGTCTTAAGGCTATGAATAATTCCATGAATCCTT
CACCTTTCTTAAATGAAAAATGTTTTTAATACAAAAGAACAAGAAGTACATGAGTTTCAAATTCATC
CTTGAAATTGGTTTAATTATATTGATGTGGTGACAATACTTTTTGTTTTCTGAATGAATGCTTGAACA
GTGCATATTTTGATCTTGTTGTTTATGAATGTTAAAATTGTTGGCTCTTGAAAGAATGATGAAAAAG
AGAAATGTTATTGATGATCTGACAAATCATGAAATTGATTCTTGAAGCAAGAAAAAGTAGTGAAAA
AAAAAGAAAAAGCCAATAGCCCTTAAAACCAAAAGGCAAGGGTAAAAAGGATCTAAGGCTTTGAG
CATCAATGGATAGGAGGGCCTAAGGAAATAAAATCCAGGCCTAAGCGGCTAAATCAAGCTGTCCAT
AACCATGTGCTTGTGGCATGCAGGTCCAAGTGAAAAGCTTGAGACTGAGTGGTTAAAGTCGTGATC
CAAAACAAAAAGAGTGTCATTAAGAGCTCTAGACACCTCTAACTGGGGACTTTAGCAAAGCTGAGT
CACAATCTGAAAAGGTTCACCCAGTCATGTGTCTGTGGCATTTATGTATCCGGTGGTAATACTGGAA
AACAAAGTGCTTAGGGCCACGGCCAAGACTCATAAAGTAGTTGTGTTCAAGAATCAACATACTGAA
CTAGGAGAATCAATAACACTATCTGAACTCTAAAATCCTAGAGATGCCAATCATTCTAAACTTCAAA
GGATAAAGTGAGATGCCAAAACTGTTCAGAAGCAAAAAGCTACAAGTCCCGCTCATCTAATAAGAA
CTAATATTCATTGATATTTTGGGATTTATAGTATATTCTCTTCTTTTTATCCCAATTGATTTTTAGTTG
CTTGGGGACAAGCAACAATTTAAGTTTGGTGTTGTGATGAGCGGATAATTTATACGCTTTTTGGCAT
TTTTAGGTAGTTTTTAGTAGGATCTAGCTACTTTTAGGGATGTTTTTATTAGTTTTTATGTAAAATTC
ACATTTCTGGACTTTACTATGAGTTTGTGTGTTTTTCTGTGATTTCAGGTATTTTCTGGCTGAAATTG
AGGGACCTGAGCAAAAATCTGATAGGAGGCTGAAAAAGGACTACTGATGCTGTTGGATTCTGACCT
CCCTACACTCAAAACGGATTTTCTAGAGCTACAGAACTTCAAATGGCACGCTCTCAACTGCGTTGGA
AAGTTGACATCCAGGGCTTTCCAGAAATATATAACAGTCCACACTTGGTTCCAGAGTAGACGACGC
AAACTGGCGTTCAACGCCAGTTCCATTCTACATTCTAGAGTAAAACGCCAGAAACACATCACAAAC
CAGAGTTAAACGCCAATAATACGTTACAAATTGGCGTTTAACTCCAAGAAAAGCCTCTGCACGTGT
AAAGCTCAAGCTCAGCCTAAGCACACACCAATGTGGGCCCCGGAAGTGGATTTCTGGACGTAGACT
TATTTCTGTAAACCCTAGTAGCTAGTCTAGTATAAATATAACTTTTTACTATTGTATTTTCATCTTGG
ATTATACATCTTTGATCACATTTTGGAGGCTGGCATCTCAGCCATTGATGCCAGGGCATCTAGGCCA
GTTTCACTGACCTTTTCTTTACTGTTTTAAGGTAGTTTCATGCATTTTCTTAGAGAATAAGGCAAGTT
TTAGATGAAAATACACTCACACCTTGATTCAAGCAACTATTGTGAATTTCACATGATTTCATGAG 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-6C.TXT_rc 
AAAAACTAACTAAAATATACTAAAAACATACTAAAAACAATGCCAAAAAGCGTATAAATTATCCGC
TCATCACTGGCCTCTCGGCCATGCCTGGAGCACTATCACTTATGTATTTTCAACGGTGGAGTTTCTAC
ACACCATAGATTAAGGTGTGGAGCTGTGCTGTACCTCGAGAATTAATGCAATTACTATTGTTCTTCT
ATTCAATTCAAGCTTATTCTTGTTCTAAGATATCACTCGTACTTCAACCTGATGGATGTGATGATCCA
TGACACTCATCATCATCCGTCCTTATGAACGCGTGCCTGACAACCACTTTCGATCTACCAGCAAAAG
CTATAGTGAATATCTCTTAGATTCCTTAATCAGAATCTTCGTGGTATAAGATATAATTATTGGCAGC
CATTCCTAAGACCCGGAAAGTCTAAACCTTATCTGTGGTTTTCTGAGTAGGATCTGAGATGGGATGA
CTGTGATGAGCTTCAAACTCGCAAGTGTTGGGCATAGTAACAGATGCAAAAGGATCAATAGATCCT
ATTCCGACATGATCGAGAACCGACAGATGATTAGCCGTGCTGTGACAGAGCATTTGGACGATTTTC
ACTGAGAGGATAGGAAGTAGCCATTGACAACGGTGACACCCTACATACAGCTTGCCATGGAAAGGA
GTAAGAATGATTGGATAAAAGCAGTAGGAAAGAGATTCAGAAGGGACAATGCATCTCTATACGCTT
ATCTGAAATTTTCACCAATGAATTACATAAGTATCTCTATCTTTATTTTACGTTTTATTTATATTTTAA
TTATCAAAAGTTCATAACCATTTGAATCCGCCTGATTGAGATTTACAAGGTGACCATAGCTTGCTTC
AGGCCGACAATCTCCATGGGATCGACCCTTTCTCACGTAAGGTTTATTACTTGGATGACCCAGTGCA
CTTGTTGGTTAGTTGTGCGAAGTTGTGACAAAGTGTGATTTACGTTTGAGAGCTCCAAGTCTTTGGC
ACCATTGTTGATGATCACAATTTTGGGAAAGATACAAGCAGTTGACCAAAAAGTGTCCTTCTGACAT
GCTTTCAGAATGGACCATCCTGGATATATTCTATGATGGTCTATCTGAATTGTCTAAGATGTCACTG
GACCATTCTGCAGGTGGATCCATTCACCTATAGAAAATGCCAGCAGAAGCTCAAGAACTCATT 
>LTR-ADH180A21-FIDEL-BAC-CONTIG1-9-C.TXT_rc 



CGAGCTCGGTACCCGGGGATCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTTTTTCATCTATTTTT
ACTTGGTTTTCATACATTCTTAGGGAATAAGTAAGTGTTTGGATGAGAAATTCATACTTGTCTTGATT
CAATAAAACATTGTTAATTCTATGCATTTTCATGAGATTTTTTGCAAGATTTAGTTGATGTTATGATT
GATGCAAAATCTTGTAATTATGCCAAGGCTTTGATGAGTTTGTTTGGTTGATGATAGGTAAAAAGAA
GCAGAGGAAGAGTAAGGAAGAAGAGAAGGAGAGGCCAACGTTGACCATCGCGTCATAGACGCGTA
CACGTGAAAAAGAAAAGTTTTTGAATCCATGCATAAGCATGAGCTATCCGTACACATGACCAAGCC
AATGTTGGAGGGAACGTTGGTGACCGAATGCTATGATGAGTGGATAATTTATACGCTTTTTGGCGTT
GTTTTTAGGTAGTTTTTAGTAGGATCTAGCTATTTTTAGGGATATTTTTATTAGTTTTTATGCAAAATT
CACATTTCTGGACTTTACTATGAGATTGTGTGTTTTTCTGTGATTTCA
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