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Abstract

Genes are expected to face stronger selective constraint and to evolve more slowly if they encode
enzymes upstream as opposed to downstream in metabolic pathways, since upstream genes are
more pleiotropic, being required for a wider range of end-products. However, few clear
examples of this trend in evolutionary rate variation exist. We examined whether genes involved
in plant terpenoid biosynthesis exhibit such a pattern, using data for 45 genes from four fully-
sequenced angiosperms, Vitis, Arabidopsis, Populus and Ricinus. Taking a bioinformatic
approach, we used phylogenetic trees of proteins from each genome to determine orthologs and
count paralogs in each genome, using proteins from the Oryza genome as an outgroup. Our
results show that dN/dS does in fact correlate with pathway position along pathways converting
glucose to the terpenoid phytohormones abscissic acid, gibberellic acid and brassinosteroids.
Upstream versus downstream rate variation is particularly strong in the gibberellic acid pathway,
but absent in the pathway to lutein, another terpenoid derivative. In contrast, we found no
apparent variation of dN/dS with gene copy number. We also introduce a new measure of
pathway position, the Pathway Pleiotropy Index (PPI), which counts groups of enzymes between
pathway branchpoints. We found that this measure is superior to pathway position in explaining
variation in dN/dS along each pathway. Kendall's T for the correlation of PPI with dN/dS was
0.24 - 0.54 with a mean of 0.4. We further show that variation in dN/dS is due to differences in
selective constraint, not positive selection. Therefore, our results are consistent with the
prediction that selective constraint is progressively relaxed along metabolic pathways, showing

plant terpenoid synthesis to be a robust example of positional rate variation.
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CHAPTER 1: Introductory remarks on molecular evolution and
network biology

Within the diversity of living things, there is yet another diversity: comparisons of gene
sequences among species reveal that while some genes are nearly identical, others differ wildly
(Nei 1987). Since all organisms share a common ancestor, we understand that interspecies
variation in gene sequences represents mutations accumulated over time. Yet why, over the
same time span, do some genes accumulate more mutations than others? In other words, why do
genes evolve at different rates?

The answer lies in the elusive link between phenotype and genotype, between the physical
structure and functioning of the organism and the DNA sequence of genes and regulatory regions
of the organism's genome. In short, genes evolve at different rates (in part) because they have
different effects on the overall phenotype in the course of natural selection. When a mutation
occurs in a gene, it is initially present in only one individual. If the mutation is detrimental to the
individual's survival and reproduction, it will not be passed on to future generations. On the
other hand, a mutation neutral or beneficial to the individual's reproductive fitness may actually
be fixed. That is, it may become part of the normal sequence of that gene in the population or
species. Thus, genes differ in their freedom to evolve; they differ in the selective pressure they
face.

While many early studies of evolutionary rate variation focused on a few unrelated genes,
research over the last decade has shifted to examining groups of interacting genes. No gene acts
in isolation. Rather, all participate in networks or pathways of gene interaction that brings about
the overall phenotype (Proulx et al. 2005). The structure of these networks often explains
differences in evolutionary rates and selective pressures (Cork and Purugganan 2004). The
question of how network or pathway structure shapes gene evolution remains an active area of
research, and Chapter 2 presents a recent advance in this field. In order to introduce the research
presented there, this chapter includes both an overview of how rates of gene evolution are
measured and other general concepts in molecular evolution, as well as a literature review on the

role of network structure in gene evolution.

Background on molecular evolution
Addressing the question of how network structure shapes gene evolution requires a

measurement of the rate of gene sequence evolution that reflects the selective pressure shaping



DNA sequence variation. Measuring evolutionary rates begins with comparing gene sequences
among related organisms. Gene sequences can be aligned so that nucleotide bases stack on top
of one another, suggesting their correspondence to the probable ancestral sequence. Some
columns may contain all the same nucleotide, while others may vary among the species
represented, reflecting the substitution of one nucleotide for another in the course of evolution.
Amino acid sequences can be similarly aligned, and used to guide nucleotide alignment. This
protein-guided DNA alignment is more realistic; it is unlikely nucleotides would be inserted or
deleted in a protein coding region except in multiples of three. Indels create a shift in the reading
frame for translating nucleotide sequences to protein, causing a change in the entire protein
sequence, rather than a single amino acid in the case of a substitution.

Nucleotide and amino acid alignments are the basis on which evolutionary rates are
estimated. Within a nucleotide alignment, two types of differences among or between sequences
can be observed: those that cause a change in the amino acid product and those that do not.
These can be translated into measures of mutation rates: the nonsynonymous and synonymous
substitution rates, respectively. The nonsynonymous substitution rate is the number of
nonsynonymous changes per nonsynonymous site (that is, the number of sites in which a
synonymous change could occur whether it actually did or not). The synonymous substitution
rate is calculated likewise. Common abbreviations for the nonsynonymous substitution rate are
Ka or dN, while Ks and dS stand for the synonymous substitution rate. The overall mutation rate
can be estimated by dS (Li 1997). Although synonymous substitutions can in fact affect
organism function and therefore can be subject to selective constraint (Lynch 2007), this is not
generally the case. It is the nonsynonymous substitutions that face the test of natural selection,
because they affect protein composition and therefore enzyme performance.

While dN and dS can be useful alone, it is the ratio of these two that provides an indicator of
the selective pressures shaping gene evolution. The nonsynonymous substitution rate alone does
not suffice, because genes could differ in AN simply because mutation rates vary across the
genome (Lynch 2007). The ratio of the nonsynonymous and synonymous substitution rates,
however, provides an estimate of how readily amino acid changes are incorporated relative the
underlying mutation rate. The dN/dS ratio can therefore be used to describe how natural
selection is acting on a gene.

The dN/dS ratio (also denoted ) is interpreted in terms of selective pressure as follows. If
dN/dS is close to zero, the gene is evidently under strong selective constraint; virtually no amino

acid changes are tolerable to organism fitness, though synonymous changes may be retained. A
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dN/dS value of 1 suggests the gene is evolving neutrally: mutations are fixed by chance, not as a
result of natural selection, and so nonsynonymous and synonymous substitutions are retained
with equal frequency. When the dN/dS value lies between 0 and 1, the gene is under some
degree of selective constraint, closer to 0 being stronger constraint and closer to 1 being weaker
constraint. Such a gene is under purifying selection; most mutations are removed as detrimental,
but a few remain because they are benign or beneficial. A dN/dS ratio over 1 suggests that
amino acid changes are actually beneficial and that the gene is under strong positive selection,
because it is unlikely that more nonsynonymous than synonymous substitutions would be fixed
by chance. In this way, dN/dS can be interpreted in terms of selective pressure.

Although dN/dS is a useful indicator of selective pressure, there is some oversimplification
here. It may be that only certain codons in a gene can be changed in a way that enhances fitness
whereas all others cannot accept substitutions without a cost to fitness. Also, the overall
selective pressure on a gene is not necessarily constant through time: as various aspects of the
organism's environment change, and indeed as the cellular environment changes through
alterations to other genes, our gene of interest may actually face greater or weaker selective
constraint than before. A dN/dS ratio measured across a whole gene, then, is a summary
statement across all codons (though codons do vary in their dN/dS) over the span of time
involved in the evolutionary relationships of the sequences being compared.

Problems of rate variation among codons and among lineages or periods in evolutionary
history are particularly problematic in early methods of estimating dN/dS, which are based on
pairwise comparisons across whole genes. More recent methods (notably the PAML package;
Yang 1997, Goldman and Yang 1998, Yang 1998) use multiple sequence alignments and allow
the user to test for selection on specific codons and to measure evolutionary rates along specific
branches of a phylogenetic tree representing species relationships. In this way, rate variation
among codons and lineages can be taken into account. Nevertheless, these more sophisticated
methods also use the dN/dS ratio as an indicator of selective pressure, whether on the whole gene
or on the individual codon.

The use of dAN/dS as a gauge of selective pressure touches on two great debates in molecular
evolution: the debate over Neutral Theory, and the debate over the importance of mutations in
coding sequences (exons) versus those in the adjacent (cis) non-coding regulatory regions as the
basis of phenotypic evolution. Neutral Theory, championed by Motoo Kimura, holds that
nucleotide substitutions do not become fixed because they confer improved fitness, but rather

that they are fixed by chance because they are neutral with respect to fitness (Kimura 1983,



Kimura 1991). Ample evidence of adaptive gene evolution has called Neutral Theory into
question, but it remains the default null model for gene evolution (Hahn 2008). The second
debate flows out of the first: if coding sequences usually evolve neutrally, mutations important to
the phenotype may come in the cis regulatory sequences rather than the coding sequences.
Others argue that positive selection on coding sequences means phenotypic evolution is based
more heavily on mutations in exons, and a great debate between these two sides rages on (e.g.,
Hoekstra and Coyne 2007). The focus on coding sequences here is not intended to suppose a
position within this debate. Coding sequences are relevant to phenotype but may or may not be
where key evolutionary changes occur.

Before returning to the main topic of measuring and explaining variation in evolutionary
rates and selective pressures, we must make one additional digression. It would be wholly
misleading to claim that variation in selective pressure on the gene in question is the only
influence on a gene's evolution. One other effect is linkage, the physical connection of a gene to
other elements on the same chromosome. Notably, linkage to another gene that is under strong
positive or purifying selection can either force fixation of detrimental mutations at the gene in
question, or hamper fixation of beneficial mutations. The effects of linkage are noticeable only
within a certain distance from a strongly selected site (Lynch 2007). Also, the size and structure
of the breeding population can influence gene evolution. In large populations, the effects of
selective pressure are more fully worked out, whereas in a small population the role of mere
chance in fixation of a mutation has a greater effect. This demographic effect influences the
whole genome (Lynch 2007). Linkage and demography are both important to gene evolution, but
it is nevertheless often possible to discern effects of selective pressure on the gene as such,
beyond the noise produced by linkage and demography.

Having described measures of evolutionary rates and selective constraint, we can now turn
to an earlier question: what is it about the relationship between gene and phenotype that sets up
the selective pressures laid on the gene? One factor is the importance of the gene's role to the
overall phenotype. For example, genes that produce floral pigments face relatively weak
selective constraint (Rausher et al. 2008), whereas genes for histones, on which the whole
structure of chromosomes rests, barely diverge between distantly related species, showing very
strong selective constraint on histone proteins (Li 1997). Similarly, essential genes, those
unlikely to be lost in the course of evolution, tend to evolve slowly (Krylov ef al. 2003) and
genes that affect multiple cellular processes or multiple aspects of the phenotype (multifunctional

or pleiotropic genes, respectively) tend to be under greater selective constraint than those that are
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not multifunctional or pleiotropic (Waxman and Peck 1998, Otto 2004, Salathé et al. 2006).
With this we return to the original suggestion: gene interaction networks, which are the basis of
how gene gives rise to phenotype, are expected to shape evolutionary rates and selective
pressures. The position of a gene within an interaction network, for example, may determine
how important it is to the overall phenotype, and to what degree it is pleiotropic and/or
multifunctional. Therefore, we expect that network structure (topology) will show noticeable

relationships to measures of evolutionary rates and selective constraint.

Review of literature on network structure and evolutionary rate variation
Literature published over the last decade demonstrates a growing interest in relationships

between network topology and gene evolution (e.g., Cork and Purugganan 2004). Three
advances have enabled a new network-oriented trend in the study of molecular evolution: widely
available DNA sequence data, use of the mathematical theory of networks (graph theory), and
increased computational power (Lehner ef al. 2005, Proulx et al. 2005).

Research carried out at the intersection of network biology and molecular evolution has
covered a wide variety of network types, most prominently networks of physical protein-protein
interactions, but also regulatory pathways, developmental networks, signaling pathways and
metabolic pathways/networks. Work with all types reveals relationships between network
structure and gene evolution (Cork and Purugganan 2004). Metabolic networks, though less
studied than protein-protein interaction networks, offer some of the greatest insights.

Metabolism is more clearly linked to phenotype than protein-protein interactions are, offering a
clearer path to understanding the link between gene/genome and phenotype, a key goal in
biology (Vitkup et al. 2006). Protein-protein interaction networks, though more often studied,
offer less insight into critical biological questions because they lump together all physical protein
interaction, whether regulatory, metabolic, or structural, thereby obliterating much opportunity to
relate network properties to specific aspects of phenotype and fitness (Vitkup et al. 2006).
Therefore, I will orient this review to studies of metabolic pathways/networks, but make
reference to studies on other systems to demonstrate what is specific to metabolism and what is

common to biological networks generally.

Networks: definition and structure
Before considering how network structure shapes gene evolution, we must begin with a

solid definition of networks. A network is a collection of units or nodes that are connected by



directional or non-directional edges (Higgins 2007), a group of actually or potentially interacting
elements (Proulx ef al. 2005). In a metabolic network, nodes are enzymes and edges are the
metabolites that are the product of one enzyme and the substrate of the next. In protein-protein
interaction networks nodes are simply proteins of any kind, and edges represent physical contact.

Cellular networks, whether metabolic, protein-protein interaction or otherwise tend to be
small-world (or scale-free) networks (Jeong et al. 2001, Wagner and Fell 2001, Jordan et al.
2004; but see Bader 2006). These networks have a few highly-connected nodes and many nodes
with few connections. Oddly enough, this is exactly the same structure as many non-biological
networks, including the Internet and social connections (Higgins 2007). These highly connected
nodes result in a short average distance between nodes compared to the number of nodes in the
network (Proulx et al. 2005). In metabolic networks, highly connected nodes tend to also be
central to the network, having a short average distance to other nodes (Vitkup et al. 2006). This
structure lends a certain degree of robustness. Most nodes, if disrupted, cause little overall
perturbation (though targeted removal of highly connected nodes is more problematic; Albert et
al. 2000).

This scale-free structure may have evolved through preferential node attachment (Eisenberg
and Levanon 2003), with or without selection for robustness as such, around a core metabolism
shared by virtually all organisms (Proulx ef al. 2005, Prachumwat and Li 2006). Thus, network
structure may have arisen for non-adaptive reasons, or due to selection for some other role than it

now plays, as with many major events in evolution (Lynch 2007).

Node connectivity and selective constraint
Scale-free network structure results in stronger selective constraint on nodes with greater

connectivity. Highly-connected nodes are vulnerable to attack (Albert et al. 2000), and their loss
has effects that reverberate through wide sectors of the overall network, reducing overall fitness.
These predictions are borne out quite well in the yeast (Saccharomyces cerviceae) metabolic
network; using more than 670 ORFs identified by Forster ez al. (2003), Vitkup et al. (2006) show
that dN/dS correlates with node degree (connectivity). This arises from functional constraints,
since highly connected enzymes are required for more metabolic processes (Vitkup et al. 2006).
Protein-protein interaction networks also show a similar correlation of connectivity and
evolutionary rate, but due to structural constraints (Fraser et al. 2002, Fraser et al. 2003, Jordan

et al. 2003a, b, Hahn et al. 2004, Makino et al. 20006).



Node connectivity is also correlated with retention of gene duplicates. Vitkup et al. (2006)
show that highly connected nodes are more likely to retain duplicates, reminiscent of work
showing that genes with critical functions tend to retain duplicates after whole genome
duplication (Chapman et al. 2006). Critical nodes in metabolic networks, therefore, not only
evolve slowly but are often protected from failure through gene duplication. In contrast,
Prachumwat and Li (2006) found a negative correlation between protein connectivity and
duplicability in the yeast protein-protein interaction network, showing that gene duplication may

have a different relationship to connectivity in different network types.

Metabolic flux and selective pressure
Besides enzyme connectivity, rates of reaction and flux through the network have also been

shown to correlate with evolutionary rates. Vitkup et al. (2006) show that under normal growth
conditions for yeast (aerobic growth on glucose or fructose), enzymes with high metabolic flux
have low Ka/Ks and are more likely to retain gene duplicates, suggesting greater selective
constraint on these enzymes. On the other hand, enzymes at pathway branchpoints, which are
important for controlling flux, may come under positive selection. This has been shown in
Drosophila glycolysis (Flowers et al. 2007, Eanes 1999) and Zea mays starch synthesis (Whitt et
al. 2002). Selection acts on the total phenotypic outcome of network performance (Proulx et al.
2005); these examples show that critical proteins can both bear the burden of selective constraint

and/or evolve adaptively in response to needs for a metabolic shift.

Effects of position in metabolic networks
Another feature of metabolic networks relevant to evolutionary rate variation is the position

of each enzyme relative other nodes in the network. One aspect of position is centrality, the
average number of nodes that lie between one node and any other in the network. Vitkup et al.
(2006) have shown that highly connected nodes are also central nodes. This suggests that
centrality is related to selective constraint, but this is not formally analyzed (Vitkup et al. 2006).
Hahn and Kern (2005) show that in yeast, worm and fly protein-protein interaction networks,
central proteins evolve more slowly and are more essential to organism survival, regardless of
protein connectivity.

While centrality provides one measure of position within a network, another measure is the

position along directional paths through the network. A pathway in the metabolic sense is a



series of biochemical reactions that produces a particular end product from a particular substrate;
more generally, a biological pathway is an ordered series of reactions or changes (Oxford
English Dictionary), which may be metabolic, developmental or involved in signal transduction.
In term of network theory, a path is a route traced through the network from any one node to
another, traversing any nodes between them via the edges between nodes (Higgins 2007).

The order of biochemical steps, or enzymes, along a pathway should influence the
evolutionary rates of genes for those enzymes (Rausher et al. 1999). Arguments for such a
hypothesis can be made based on centrality, flux control and pleiotropy. Central elements in
metabolism tend to be those that provide substrates for many other enzymes (Fell and Wagner
2000, Jeong et al. 2000). Since the more central enzymes lie upstream in metabolic flow, genes
for upstream enzymes should evolve more slowly than those for downstream enzymes.
Likewise, enzymes controlling the rate of flux are often, roughly speaking, concentrated in the
more upstream areas of metabolic pathways (Rausher et al. 2008). Either of these alone could
produce lower evolutionary rates upstream and higher rates downstream, a pattern called
positional rate variation (Rausher et al. 1999). A third and very convincing argument for the
positional rate variation hypothesis rests on the relationship between pleiotropy and the structure
of metabolic pathways. Metabolic pathways often branch in such a way that upstream enzymes
produce substrates used to synthesize a wide variety of metabolites, whereas enzymes
downstream are required for only a few products. Both pleiotropy (multiple aspects of
phenotypic influenced by one gene) and multifunctionality (multiple biochemical processes
influenced by one gene) produce selective constraint (Waxman and Peck 1998, Otto 2004,
Salathé et al. 2005). Therefore, upstream enzymes should evolve more slowly than downstream
enzymes due to a gradient of selective constraint along the pathway.

Positional rate variation was first demonstrated in the anthocyanin biochemical pathway.
Nonsynonymous substitution rates (dN) vary with pathway position for pairwise comparisons
among Zea, Antirrhinum and Ipomoea for six genes in sequence starting from the first committed
step in flavonoid synthesis (Rausher ez al. 1999). This trend holds with dN/dS for the most
upstream enzyme, CHS and the two downstream enzymes ANS and UFGT in comparisons
among various Ipomoea species (Lu and Rausher 2003, Rausher et al. 2008). Various tests for
positive selection show no evidence of positive selection driving this gradient of evolutionary
rates. Rather, selective constraint is relaxed along the pathway (Lu and Rausher 2003, Rausher

et al. 2008).



Apart from the anthocyanin pathway, there is little evidence for positional rate variation.
Two studies suggest a similar trend but do not rigorously examine it. First, Sharkey et al. (2005)
performed a phylogenetic analysis of three methylerythritol phosphate (MEP) pathway genes
(which produce isoprenoid precursors) and isoprene synthase (which produces isoprene, thought
to play a role in plant thermotolerance). Percent amino acid identity and percent nucleotide
identity (rough indicators of selective constraint) are both higher in the upstream MEP
proteins/genes than in the downstream isoprene synthase protein/gene, with 80-90% amino acid
identity for the MEP genes but 57% for isoprene synthase.

A second study to suggest further evidence for positional rate variation examines 55 loci
involved in sialic acid biology, covering the synthesis, activation and recognition of molecules
involved in establishing cell identity (Altheide ef al. 2006). Genes involved in biosynthesis and
activation of these recognition molecules had lower pairwise Ka/Ks between human and
chimpanzee that those involved in recognition of specific sialic acids (0.465 for average Ka/Ks
for recognition proteins, versus 0.293 for biosynthesis). Altheide et al. (2006) suggest that this
an example of Rausher ef al.'s (1999) phenomenon, but strictly speaking it is not, because
pathways of sialic acid biology include interactions beyond metabolism. Although Sharkey ef al.
(2005) and Altheide et al. (2006) suggest evolutionary rate variation along pathways involving
metabolism, neither provides a rigorous confirmation of positional rate variation.

A recent study of Arabidopsis phenylpropanoid metabolism, however, does rigorously
explore the possibility of positional rate variation. Ramos-Onsins et al. (2008) survey nine
phenylpropanoid genes in Arabidopsis thaliana and A. lyrata as candidate genes for adaptive
evolution, since the phenylpropanoid pathway produces many metabolites important for
adaptation to specific environments. The study suggests that the loci were all under selective
constraint, not positive selection. While Ramos-Onsins ef al. (2008) did not calculate dN/dS,
tests for a correlation of pathway position and five other measures of gene sequence divergence
revealed no significant correlation. Ramons-Onsins et al. (2008) conclude that demographic as
opposed to selective forces are shaping variation at these loci, but suggest that their use of partial
gene sequences may also be at fault.

In summary, the literature on positional rate variation is limited to work on four pathways.
Only work on the anthocyanin pathway offers strong evidence (Rausher et al. 1999, Lu and
Rausher 2003, Rausher ef al. 2008), while excellent work on phenylpropanoid metabolism
reveals none (Ramos-Onsins et al. 2008). Research on isoprene synthesis and sialic acid biology

each offer anecdotal evidence of positional rate variation, but without the rigor of earlier work by
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Rausher's group. The positional rate variation hypothesis offers an intriguing addition to the
study of molecular evolution in gene interaction networks, but further evidence is needed to

establish positional rate variation as a general phenomenon.

Proposal for further research
Further research on positional rate variation is needed to better understand the role of

metabolic networks in shaping gene evolution. In order to carry out a sufficiently rigorous study
of positional rate variation, three points need to be carefully considered: choice of metabolic
pathway, method for testing for positional rate variation, and species from which to draw gene

sequence data.

Choice of study system
An effective study of positional rate variation must examine an appropriate metabolic

pathway. Because a pathway is simply a route from a chosen beginning to a chosen end, not all
pathways should be expected to show positional rate variation. The anthocyanin pathway, the
only solid example of PRV to date, is highly branched (Winkel 2006) so that each of the six
enzymes in series represents a successive decrease in pleiotropy. Where pathway branchpoints
are not so densely packed, pathway position may not correspond to pleiotropy. In fact, a
hypothetical linear pathway with no branchpoints should in fact have no difference in pleiotropy
among pathway members, and any rate variation should come from demographic effects or from
differences in protein folding constraints among the enzymes, not from pathway structure.
Therefore, an appropriate study system will be a long pathway that crosses several pathway
branchpoints.

Besides choosing a long pathway with many branchpoints, an improved study of positional
rate variation must consider not one but many branches of a metabolic system. If positional rate
variation is truly a general effect, then the many downstream branches of the upstream pathway
elements should all show the same trend of higher evolutionary rates downstream. This will
prove that any evidence for positional rate variation is not simply the vagaries of one particular
pathway branch. Plant terpenoid synthesis, described in detail in Chapter 2, is ideal for studying
positional rate variation because of its length, many branchpoints, and many downstream

branches with genetic data available for analysis.
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Improved methods for detecting positional rate variation
In testing for positional rate variation, Ramos-Onsins ef al. (2008) examined correlations of

nucleotide divergence with pathway position. Pathway position, however, may not be the
optimal metric for detecting positional rate variation. As described above, pleiotropy should
decrease not from enzyme to enzyme, but from one pathway branch point to the next. Therefore,
the order of groups of enzymes between pathway branchpoints should correlate with dN/dS more
strongly than pathway position itself, even in cases where pathway position reveals no significant
correlation. I call this metric the Pathway Pleiotropy Index (PPI). Besides tracking changes in
pleiotropy along pathways, I expect the PPI to have a second advantage: some metabolic
pathways are cyclical or reticulate, making pathway position difficult to assign. With the PPI, all
enzymes between branchpoints are counted as a single unit regardless of whether they act in a

predictable order or not.

Choice of taxa
A study of positional rate variation requires study species that have adequate genetic

resources and that span diverse lineages. In terms of genetic resources, species with whole
genome sequences are an excellent choice. Full coding sequences will normally be available for
all genes, and the electronic format allows a bioinformatic approach, which is appropriate for a
first look at a new pathway. Also, having a total genome sequence allows more reliable ortholog
determination, since the total sequence space can be screened. Orthologs are genes from
different taxa that are similar due to common descent, as opposed to paralogs, which are similar
due to a gene duplication shared by those taxa. Accurate determination of orthology is essential
for measuring rates of evolution along the chosen lineages, without unintentionally incorporating
divergence of duplicates that occurred before the lineages separated.

Choosing several diverse species provides a basis for commenting on the generality of
positional rate variation. Even if positional rate variation is a general phenomenon in genome
evolution, not all lineages may exhibit such an effect. First, as Ramos-Onsins et al. (2008)
found, demographic effects can outweigh selection in a species with small population sizes.
Second, different lineages have different histories of genome duplication and retention of
duplicates. Additional gene copies could relax the constraining effects of pleiotropy and obscure
effects of pathway position if gene copy number is higher upstream than downstream in a

particular lineage.
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Oryza, Vitis, Arabidopsis, Ricinus and Populus are the first five angiosperms to have full
genome sequences, and offer an appropriate setting for studying positional rate variation. First,
the whole genome sequences allow for exhaustive searches during ortholog determination. The
whole genome also allows a total count of gene copy number for examining whether this
variable can explain cases in which positional rate variation is not found. Second, these species
span a variety of historical effective population sizes (Bergelson ef al. 1998, Tuskan et al. 2006)
and histories of genome duplication. Vitis, Arabidopsis, Populus and Oryza all have genome

duplication events after their divergence from the other species in this group (Barker et al. 2007).

Research objectives
Based on the recommendations above, my collaborators and I have carried out a study of

positional rate variation in the plant terpenoid synthesis pathway, addressing the following four

objectives:

1. To test the strength of correlation between pathway position and dN/dS and between the
Pathway Pleiotropy Index and dN/dS

2. To evaluate the merit of the Pathway Pleiotropy Index over pathway position for
detecting positional rate variation

3. To observe whether evolutionary lineages vary in exhibiting positional rate variation
among any given pathway of enzymes

4. To consider whether gene copy number can explain why certain lineages do not show
positional rate variation

Detailed methods and results of this study are described in chapter 2.
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CHAPTER 2: The correlation of evolutionary rate with pathway
position in plant terpenoid biosynthesis1

Introduction
As species diverge through evolution, their genes diverge at unequal rates, and genomes

become a mosaic of conservation and divergence. These differences in divergence can be
explained as differential selective forces acting on the various loci, but what sets up these
differences in selective pressure among genes?

Networks of gene interactions offer an intriguing context for answering this question.
Functional genomics and whole-genome sequencing have opened the way to construct accurate
representations of cellular networks and to more fully understand interactions among genes.
Studies on a variety of network types (metabolic, protein-protein interaction, signaling,
development) have shown that network properties such as node connectivity and centrality
within the network correlate with evolutionary rate variation in a variety of species (Cork and
Purugganan 2004). For example, highly connected nodes (i.e., enzymes or other proteins)
consistently undergo stronger selective constraint than nodes with fewer connections in both
metabolic and protein-protein interaction networks (Fraser ef al. 2002, Fraser et al. 2003, Jordan
et al. 2003a, b, Hahn et al. 2004, Makino et al. 2006, Vitkup et al. 2006).

A less explored aspect is the structure of metabolic pathways. Many known metabolic
pathways are structured such that the initial substrates in the pathway are ultimately transformed
into several end products, based on the channeling of substrate into various branches of the
pathway downstream. Therefore, upstream genes should be more pleiotropic than those
downstream, and so should face greater selective constraint (Waxman and Peck 1998, Otto
2004). This gradient of selective constraint should then produce low evolutionary rates upstream
and high rates downstream, a pattern of evolutionary rate variation that has been termed
"positional rate variation" (Rausher ez al. 1999).

Positional rate variation (PRV) has been rigorously demonstrated in the anthocyanin
pathway of higher plants. Rausher ef al. (1999) show that among six enzymes involved in
anthocyanin synthesis, the three upstream enzymes evolve more slowly than the three
downstream enzymes. Lu and Rausher (2003) and Rausher ez al. (2008) confirm that this is due

to a relaxation of selective constraint, not stronger positive selection, on downstream genes.

! A version of this chapter has been submitted for publication.
Ramsay H, Rieseberg L, Ritland K. 2008. “The correlation of evolutionary rate and pathway position in plant
terpenoid biosynthesis.”
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These studies establish an occurrence of PRV that holds true in three plant lineages and that can
be demonstrated over both recent and ancient evolutionary time scales.

Yet, is positional rate variation truly a general effect in genome evolution? A study of
four genes involved in plant isoprene synthesis suggests a similar trend of stronger selective
constraint on upstream enzymes (Sharkey et al. 2005), but work on nucleotide variation in
Arabidopsis thaliana phenylpropanoid metabolism reveals no correlation of pathway position
and various measures of nucleotide divergence (Ramos-Onsins et al. 2008). Clearly, positional
rate variation requires further study to be established as a general phenomenon.

In this study, we examine whether positional rate variation occurs among 45 genes
involved in plant terpenoid synthesis, using data from five fully sequenced angiosperms. To
capture meaningful changes in pleiotropy along the pathway, we trace the flow of metabolites
from glycolysis through to the synthesis of four terpenoid derivatives. As the most upstream
portion of this system, glycolysis plays a critical role in producing small precursors that are
required for nearly every primary biosynthetic process (Plaxton 1996, Heldt and Heldt 2005).
One of these processes is the synthesis of terpenoid precursors such as farnesyl diphosphate,
which is also used in the production of a wide range of metabolites needed for growth and plant
defense (Cheng et al. 2007, Liu et al. 2005). These include lutein, a carotenoid important for the
assembly and function of the photosynthetic light harvesting complex (Pogson ef al. 1996), as
well as the phytohormones abscissic acid, gibberellic acid and brassinosteroids (Buchanan et al.
2000). The enzymes involved in the transformation of glucose to these four end products are
therefore less pleiotropic downstream than they are upstream, and offer an ideal setting to study
positional rate variation. The entire pathway is depicted in Figure 2.1 (information derived from
Plaxton 1996, Clouse and Sasse 1998, Szekeres and Koncz 1998, Buchanan et al. 2000, Hedden
and Phillips 2000, Naik et al. 2003, Sakamoto et al. 2004, Heldt and Heldt 2005, Liu et al. 2005,
Nambara and Marion-Poll 2005, Grennan 2006, Cheng et al. 2007, KEGG 2008).

To improve detection of positional rate variation, we use a new measure termed the
"Pathway Pleiotropy Index." Rather than counting enzymes in sequence from most upstream to
most downstream, the Pathway Pleiotropy Index (PPI) numbers groups of enzymes relative
pathway branchpoints. We compare this measure with the simpler approach of correlating
evolutionary rates with pathway positions. We expect that the PPI will correlate more strongly
with evolutionary rates because it tracks changes in pleiotropy along the pathways; enzymes
between pathway branchpoints are responsible for the same set of products and therefore do not

differ in pleiotropy. In fact, the anthocyanin pathway may show such strong PRV precisely
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because virtually every enzyme acts as a pathway branch point and therefore each enzyme is
successively less pleiotropic (Harbourne 1988, Winkel 2006).

In addition, if dN/dS does not correlate with pathway position, it may be that rate
variation is more strongly influenced by another factor that mitigates the role of pathway
structure. For example, after gene duplication, selective constraint is relaxed for a time,
ostensively due to redundancy (Lynch and Conery 2000). Also, gene duplication may offer an
escape from the constraining effects of pleiotropy (Hoekstra and Coyne 2007), resulting in a
negative correlation of copy number with pathway position, rather than a positive correlation of
pathway position and dN/dS. Therefore, variation in gene copy number may explain instances
where PRV is not found.

Here, we examine whether plant terpenoid synthesis exhibits positional rate variation by
addressing four specific questions. First, we test whether statistically significant variation in
dN/dS exists among enzymes. Second, we test whether this variability is explained by pathway
position and/or by PPI. Third, we examine whether dN/dS varies with gene copy number, and
whether copy number varies with pathway position. Finally, we use likelihood-based methods
(Church et al. 2007) to explore whether differences in dN/dS arise from variation in selective

constraint versus positive selection.

Methods

Study species
We used all angiosperm genomes that were available at the time of study: Oryza sativa,

Vitis vinifera, Arabidopsis thaliana, Ricinus communis and Populus trichocarpa. Protein and
coding sequences for each species were downloaded from the following websites on March 27,
2008:

http://www.genoscope.cns.fr/externe/Download/Projets/Projet ML/data/annotation/
ftp://fip.Arabidopsis.org/home/tair/Genes/TAIR7 genome release/TAIR7 blastsets
http://genome.jgi-psf.org/Poptrl 1/Poptrl 1.download.ftp.html
http://castorbean.tigr.org/castorbean_downloads.shtml
ftp://ftp.plantbiology.msu.edu/pub/data/Eukaryotic Projects/o_sativa/annotation_dbs/pseudomol

ecules/version_5.0/all.chrs
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Finding orthologs and counting paralogs
Using the KEGG Pathway database (2008), 47 genes involved in the conversion of

glucose to lutein, abscissic acid (ABA), gibberellic acid (GA), and brassinosteroids (BR) were
selected. Arabidopsis protein sequences for the enzymes were gathered from the KEGG
Pathway database February 27, 2008 (glycolysis enzymes were gathered May 23, 2008). A list
of genes and accession numbers for these queries are provided in Appendix 1. The Arabidopsis
protein queries were BLASTed against all proteins from all five genomes (BLASTP; Altshul et
al. 1990). A multi-sequence query was used if more than one sequence was given in the KEGG
Pathway database (2008). Blast results were parsed for 25% amino acid identity over 50% of the
query sequence length (if more than one query was used, this was taken to be 50% of the length
of the shortest query). Parsed hits for all species were aligned using MUSCLE (Edgar 2004). If
the alignment quality was poor, BLAST results were re-parsed by increasing the percent identity
cutoff by 5% until the resulting multiple alignment was acceptable. The initial methionine was
deleted before alignment in all cases. Next, these alignments were used to construct maximum
likelihood protein trees with PhyML (Guindon and Gascuel 2003). For each alignment PhyML
was run with the following parameters: JTT with 4 gamma categories; estimated proportion of
invariable sites and gamma distribution parameter; 100 bootstrap replicates; neighbor-joining
starting tree; and optimized both topology and branch lengths.

The resulting trees were visually inspected, and the orthologous group was chosen as that
clade with 50% or greater bootstrap support which contained the Arabidopsis query as well as at
least one representative of each of the other four taxa. Ifno such clade could be found, the gene
was not included in any further analysis. If any taxon had more than one sequence in this clade,
the sequence on the shorter branch was chosen. For Arabidopsis, the chosen ortholog was
always one of the query sequences. Paralogs were counted as the number of sequences for each
lineage in the ortholog clade. Names of orthologs, as used in the genome file for each species,

are provided in Appendix 2.

Measuring evolutionary rates
After choosing one ortholog from each of the five taxa, protein-guided DNA alignments

of coding sequences were constructed using an alignment pipeline provided by Mike Barker.
This pipeline was used because not all coding sequences were in frame. These alignments were
visually inspected. Only four genes contained ambiguously aligned regions; analyses were
carried out with both the original alignments and with the ambiguous region were masked in
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these four genes in order to ensure that alignment ambiguity did not sway results (alignments are
provided in Appendix 6).

Using this alignment of five orthologs, dN/dS ratios along each lineage were calculated in
CODEML (Yang 1997) using the tree (Oryza, Vitis, (Arabidopsis, (Ricinus, Populus))), with
model = 1 (free ratios), and getSE = 1 (obtain standard errors of dN/dS estimates). Five replicate
runs were carried out and the run with greatest absolute value of InL. was selected. From this
selected run, dN/dS values for Vitis, Arabidopsis, Ricinus and Populus were estimated (Oryza
served as an outgroup; see Figure 2.2; tree topology from Soltis ez al. 2005). Values of dN/dS
for which dS was less than 0.005 or more than 2.00 were discarded, as were values for which

S*dS was less than 10.

Variability of dN/dS
Using standard errors from the CODEML output, we tested whether dN/dS varies among

genes of each pathway for each lineage based on the following test statistic, summed over all n
genes in a pathway:

>[w-p%/o;] where w is the dN/dS value for gene i, 0; is the standard error for wy (from
CODEML), and [ is the mean wacross all genes sampled (calculated separately for each lineage,

summed over all genes). This statistic is distributed as X* with n-1 degrees of freedom.

Relationship of dN/dS to pathway structure and gene copy number
To determine the relationship of dN/dS to each of two measures of pathway position,

Kendall’s T rank correlation coefficient was calculated using JMP 7.0. First, Kendall’s T was
calculated using pathway position. Enzymes were sequentially numbered from the first enzyme
involved in the conversion of glucose to pyruvate through to the last enzyme involved in the
production of each of the four end products. Second, Kendall’s T was calculated using our
Pathway Pleiotropy Index (PPI). Groups of enzymes that act between pathway branchpoints
were numbered from most upstream to most downstream (see Figure 2.1). If an enzyme (such as
CrtL-b or CrtR-b; see KEGG Pathway Database 2008) was involved in more than one path
downstream of a branch point, it was counted as part of the group above that branch point.
(Creating a separate category for such genes made no difference to our results). Since the
synthesis of abscissic acid, gibberellic acid, brassinosteroids and lutein from glucose is a

branched pathway, the correlation of dN/dS with pathway position and with the PPI was
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calculated separately for the path from glucose to each end product. The robustness of these
correlations was tested by removing the highest dN/dS value and recalculating the correlation to
ensure that significant results were not driven by such outliers. The relationship of dN/dS to
gene copy number was examined visually, and since no apparent relationship was seen, Kendall's
T was not calculated for this variable. The relationship of gene copy number and pathway

position was also examined visually.

Tests for selection
To verify whether any pattern of rate variation is due to relaxation of selective constraint,

and not positive selection, we tested for selection using the following comparisons of models in
CODEML (Goldman and Yang 1994, Yang 1997, Yang 1998), after Church et al. (2007). First,
we tested for variable rates among codons by comparing likelihood values under M3 and MO.
Second, we tested for a class of codons with dN/dS > 1 by comparing likelihood values under
M2a and M1a. Likelihood values were compared between each pair of models, but the dN/dS
values for sites were ignored as these may not be reliable (Church ef al. 2007, and references
therein). The same alignments as for dN/dS calculation were used to test for selection, except
that the outgroup Oryza was omitted. This test of selection is the only point in the analysis in

which lineages were not treated separately.

Results

Ortholog availability and rate variation among enzymes
Of 47 genes examined, orthologs were found for 45. After discarding dN/dS values with

dS above 2.00 or below 0.005, all 45 genes remained for Ricinus and Populus. Arabidopsis
retained 29 and Vitis 39 dN/dS values. All four ingroup lineages showed statistically significant
variation in dN/dS for enzymes along the abscissic acid, gibberellic acid, and brassinosteroid
pathways. No statistically significant variation was found for the lutein pathway, except in Vitis.
In each lineage, dN/dS varied by an order of magnitude (dN/dS ranged from 0.033-0.28 for
Arabidopsis, 0.047-0.28 for Populus, 0.031-0.29 for Ricinus, and 0.048-0.59 for Vitis).
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Variation of dN/dS with pathway position
Variability in dN/dS correlated significantly with pathway position for 9 of 12 pathway-

lineage combinations (robust to removal of the highest dAN/dS value for 5 of 12; Table 2.1). The
strongest correlations are for synthesis of gibberellic acid and abscissic acid (mean Kendall’s T
0.46 and 0.38, respectively, versus 0.30 for brassinosteroid synthesis). Scatterplots of data for
Populus are given in Figure 2.3(a-d); plots of data from other lineages can be found in

Appendices 3-5(a-d).

Variation of dN/dS with the Pathway Pleiotropy Index
Variability in dN/dS correlated significantly with PPI for 10 of 12 pathway-lineage

combinations (robust to removal of the highest dN/dS value for 9 of 12; Table 2.2). Here, strong
correlations are seen for synthesis of all three phytohormones, though synthesis of gibberellic
acid has by far the highest rank correlation coefficients (mean Kendall’s T of 0.54 for synthesis
of gibberellic acid, versus 0.42 and 0.40 for abscissic acid and brassinosteroid synthesis,
respectively). Data for Populus are shown in Figure 2.3(e-h); plots of data from other lineages

can be found in Appendices 3-5(e-h).

Gene copy number
Gene copy number varied among genes in all four lineages. Vitis, Arabidopsis, and

Ricinus had mostly one copy per gene, while most Populus genes had two copies. Copy number
was 1, 2 or 3 for Vitis; 1, 2, 3, 4, or 11 for Arabidopsis; 1 or 2 for Ricinus; and 1, 2, or 3 for
Populus. Genes with two or more copies appeared to be concentrated in the downstream end of
gibberellic acid synthesis (for Vitis and Arabidopsis), brassinosteroid synthesis (for Populus and
Ricinus) and abscissic acid synthesis (for Vitis and Ricinus), but in all other cases duplicate and
singleton genes were equally distributed along the pathways. Gene copy number bore no

apparent relationship to dN/dS.

Selection analyses
All enzymes showed variable dN/dS among codons, but models including a class of

codons with dN/dS > 1 were not significantly more likely than models without. In all the above
analyses, results using alignments altered to exclude ambiguously aligned region produced

qualitatively similar results.
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Discussion
Positional rate variation (PRV) is a pattern of evolutionary rate variation wherein genes

evolve under relaxed selective constraint if they code for enzymes downstream in a metabolic
pathway, but face greater selective constraint if the enzyme acts upstream (Rausher et al. 1999).
The data from plant terpenoid synthesis presented here clearly demonstrate PRV. This is the
only clear example of PRV to date besides that for anthocyanin synthesis (Rausher et al. 1999,
Lu and Rausher 2003, Rausher et al. 2008).

The research presented here is so far the most extensive survey of PRV, the only
comparable studies being the work of Rausher and colleagues (Rausher et al. 1999, Lu and
Rausher 2003, Rausher ef al. 2008). We have incorporated sequence data for enzymes along not
one but four branches of a metabolic system, examined 45 genes (more than seven times as many
as previous studies) and used explicit ortholog determination by phylogenetic methods
(considerably more reliable than reciprocal best hit methods; Poptsova and Gogarten 2007).
Because Kendall's T is a conservative test of correlation, our results are very robust. This work is
made possible by advent of whole genome sequences, and by advances in functional genomic
studies that elucidate pathways of gene interactions (e.g., Rodriguez-Conception and Boronat
2002).

In this study, we expected that (1) longer pathways would show stronger PRV, and that
(2) an index that accounts for the position of an enzyme relative pathway branchpoints, "PPL"
would better correlate with dN/dS than pathway position as such. The long pathways in our
study do show strong upstream vs. downstream trends in dN/dS, and examination of the graphs
reveals that such a relationship is not generally evident in the separate "pathways" (such as
glycolysis) that this longer system can be subdivided into. Notably, the variation in dN/dS in
terpenoid synthesis is equivalent to that in the anthocyanin pathway. In the four lineages studied
here, dN/dS varied from 0.04 upstream to 0.30 downstream, an order of magnitude difference.
Rausher et al. (2008) found dN/dS to vary from 0.027 upstream to 0.220 downstream in the
anthocyanin pathway, also an order of magnitude difference. This confirms our initial
prediction, that the anthocyanin pathway exhibits strong PRV because of the close packing of
pathway branchpoints.

Our "pathway pleiotropy index" (PPI) offers modest but noticeable improved detection of

trends, compared to the method of simply considering the position of enzymes in the pathway.
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First, the PPI produces values of Kendall's T that are 0.07 units higher on average than those for
pathway position. Second, PPI identifies statistically significant correlations that pathway
position does not, as in the case of the brassinosteroid pathway in the Ricinus lineage. Third, the
significance of correlations between the PPI and dN/dS is robust to removal of high-dN/dS
values whereas the significance of correlations with pathway position is often not, as in the case
of gibberellic acid synthesis in Vitis, and brassinosteroid synthesis in Arabidopsis, Populus and
Vitis. The PPI may be particularly helpful for regions of the metabolic network that are cyclical
or reticulate, such as fatty acid synthesis (Buchanan et al. 2000) or the later stages of
brassinosteroid and gibberellic acid synthesis (Szekeres and Koncz 1998, Hedden and Philips
2000).

Since glycolytic enzymes are known to be highly conserved, our significant correlations
of dN/dS with pathway position and with PPI could be driven solely by the low dN/dS values of
the glycolytic genes. For the relationship of dN/dS and pathway position, only two correlations
remain significant if the glycolytic genes are removed from the analysis. However, all
significant correlations of dN/dS and PPI remain significant when glycolytic genes are removed.
This demonstrates both that plant terpenoid synthesis is truly a robust example of PRV, and that
our Pathway Pleiotropy Index is superior to pathway position for detecting positional rate

variation.

Gene evolution and metabolic pathways
Both pathway position and PPI indicate that functional constraints are increasingly

relaxed along a metabolic pathway. First, there are significant correlations of both indices with
dN/dS values, and dN/dS values are generally higher downstream in these pathways, though
always much less than 1. Second, there is no evidence of positive selection on specific codons.
These points together reflect a relaxation of selective constraint on downstream genes.
Therefore, our data suggests that the directionality and branching structure of metabolic
pathways shape the evolution of genes coding for enzymes in these pathways. While the current
data do not prove that PRV is driven by variation in pleiotropy, or that variation in pleiotropy
results from the branching of the pathway, the data presented here certainly fit such a scenario.
An alternate hypothesis is that PRV is driven by differences in connectivity rather than
pleiotropy along the pathway. High connectivity also produces selective constraint (Vitkup et al.

2006) and many upstream enzymes used here are highly connected (KEGG Pathway Database
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2008), but pleiotropy likely still plays a role apart from connectivity. A hypothetical pathway in
which all nodes have four connections (one in, three out) should still show PRV even though all
nodes have equal connectivity, since the upstream nodes are more pleiotropic. Nevertheless,
further work is required to disentangle the roles of pathway position, pleiotropy and connectivity

in shaping evolutionary rate variation.

Pathway-specific patterns
Gibberellic acid synthesis provides a particularly strong example of pathway position-

dependent evolution across all four lineages, with high Kendall's T values and statistical
significance generally robust to removal of the highest dN/dS value. Synthesis of abscissic acid
and brassinosteroids also show strong positional rate variation in more than one lineage. Even
the lutein pathway, which did not show significant correlations, suggests a positive relationship
of PPI and dN/dS. Nevertheless, these individual pathways cannot be taken as independent
examples of PRV, since all share the same upstream components. Rather, they together form
evidence that plant terpenoid synthesis in general is a solid example of PRV.

The lack of significant variation in dN/dS among enzymes involved with the lutein
pathway may be simply a sampling issue: only one lutein-specific enzyme was available for the
correlation analysis; all other enzymes along this path from glucose to lutein are involved in
glycolysis, synthesis of terpenoid precursors, and early carotenoid synthesis. Although this
group of enzymes ought to be of unequal pleiotropy, it may be that all these enzymes are so
highly pleiotropic that there is little difference in selective constraint among them. This is
particularly obvious in that lutein serves a critical function in the assembly and functioning of the
light harvesting complex used in photosynthesis (Pogson ef al. 1996). That being said,
Arabidopsis mutants in LUT and LUT?2, which are required for lutein synthesis, have no visibly
aberrant phenotype (Pogson ef al. 1996).

Lineage-specific patterns
There is some mystery as to why Arabidopsis and Vitis do not show significant PRV as

often as Ricinus and Populus do. One possibility is that since several values were discarded
from Arabidopsis and Vitis due to high synonymous substitution rates, little data was left to flesh
out PRV in these lineages. Perhaps these lineages are simply too long. Hahn et al. (2004) also

found that for the correlation of protein connectivity with evolutionary rate in the yeast protein
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interaction network, results varied with choice of dataset for longer lineages but not for short
lineages. Future studies should include more species in phylogenetic trees with shorter branches,
in order to discern whether it is common to find much variability among species in detecting
PRV, or whether the better results with Ricinus and Populus are simply due to using lineages of
an appropriate age.

The role of historical effective population size is also worth considering. A lineage with
low effective population size may not show PRV, as inefficient selection in a small population
may cause all genes along the pathway to face essentially the same degree of selective constraint
(Lynch 2007). The role of historic effective population size however is difficult to ascertain;
estimates of synonymous site diversity (an indicator of effective population size) are very similar
for Arabidopsis and Populus (Lynch 2006) although these species currently have very different
effective population sizes. Perhaps differences in lineage-specific mutation rates results in
similar estimates of synonymous site variation, despite different effective population sizes.

As with individual pathways, however, the dN/dS values for separate lineages presented
here come from the same likelihood analysis and therefore are not truly independent. Therefore,
our results should be taken first as general evidence of PRV in plant terpenoid synthesis, and
second as a suggestion of the kinds of lineage-specific effects that can be more fully understood

in future studies.

Gene copy number
At the outset of this study, we hoped that examining gene copy number could explain

why certain lineages show PRV and others do not. Our observation that high copy genes appear
to be concentrated downstream in some cases deserves further attention in future studies. This
trend runs counter to the idea that gene duplication serves to release genes from the selective
constraint arising from pleiotropy, since the most pleiotropic genes seem to be retained in
duplicate as much as or even less than the less pleiotropic genes at the end of the pathway. Gene
copy number, however, cannot explain why PRV is observed in plant terpenoid synthesis, since
many of the strong positive correlations of dN/dS and pathway position correspond to an obvious
lack of copy number variation along the pathway.

Several factors could explain why gene copy number shows no apparent relationship with
dN/dS here. Duplicate genes experience relaxed selection for only a short period after

duplication (Lynch and Connery 2006), and even then purifying selection is not wholly relaxed
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(Hughes and Hughes 1993). Also, divergence of paralogs may be asymmetric (Brunet et al.
2006). Since the longer of two branches for any one species was rejected in the ortholog choice,
the dN/dS values presented here are highly conservative and may not capture real variation.
These are necessary evils: bioinformatic identification of paralogs, without functional
verification, will necessarily miss real copies of some genes while overcounting copy numbers of
others.

Another issue is that gene duplication represents only one form of redundancy,
"homologous redundancy." Another form, "non-homologous redundancy," is the existence of
parallel paths that offer an alternate route through the network. This latter form of redundancy
may actually cause greater relaxation of selective constraint than gene copy number does
(Wagner 2000, Kitami and Nadeau 2002). While gene copy number cannot explain why certain
lineages do not exhibit PRV, this network-based non-homologous redundancy strengthens the
case for plant terpenoid synthesis as an example of PRV. Those parts of this system known to
have alternate metabolic routes all lie in the upstream part of these pathways (Rodriguez-
Conception and Boronat 2002, Plaxton 1996), suggesting that the real effect of pathway position
is even stronger here than calculated correlations suggest. Even greater selective constraint

would be seen upstream in the absence of these alternate pathways.

Future directions
Overall, the structure of metabolic pathways deserves greater consideration as a factor

shaping genome evolution. Ideally, future studies in this area will move towards whole-network
analysis. Studies of gene expression networks have shown that the strength of selective
constraint on component genes is shaped by network topology (Jordan et al. 2004), as have
studies of enzyme connectivity in metabolic networks (Vitkup ez al. 2006). Evidence for PRV in
metabolic pathways presented here and elsewhere (Rausher ez al. 1999, Lu and Rausher 2003,
Sharkey et al. 2005, Rausher et al. 2008) strongly suggests that pathway branching and direction
of flux may also shape the evolution of metabolic gene sequences across the whole network.
Network-wide studies of PRV will require an organism for which the total metabolic
network is well-understood, plus relatives with full genome sequences. Metabolic networks have
been constructed for several organisms (Jeong et al. 2000, Wagner and Fell 2001), but these
often consider only a core metabolism, representing a set of genes that may not vary sufficiently

in pleiotropy or multifunctionality to produce observable variation in selective constraint.
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A further challenge for moving to the whole-network level is to find a measure of
position within that network that has biological meaning and/or would be expected to correlate
with dN/dS. Plant metabolic networks are ideal in this regard. Non-photosynthetic organisms
can absorb carbon in many forms, and therefore lack a true upstream that applies to the whole
metabolic network. In green plants, however, all carbon flow begins with photosynthesis, which
can then offer a reference point for counting global pathway positions or Pathway Pleiotropy
Index values. For non-plants, centrality may offer a proxy to pathway position. Centrality can
be measured as the mean distance of a node to all other nodes in the network (Vitkup et al.
2006). The tricarboxylic acid cycle is upstream of most metabolism, and is also central to the
metabolic network (Fell and Wagner 2000, Jeong et al. 2000), whereas reactions like the
glycosylation of an anthocyanin or the final steps in brassinosteroid synthesis would have a much
larger average distance to other nodes (enzymes) in the network.

As more and more genomes are sequenced, it will be possible to offer increasingly
sophisticated answers to questions of how network topology shapes evolutionary rate variation.
These answers may address the relative roles of connectivity and pathway position, clarify the
effect of pathway position on retention of gene duplicates, or give insight to how the effects of
pathway position play out at the population genomic level. We particularly hope that future
studies will harness the power of our Pathway Pleiotropy Index to determine how network

structure shapes genome evolution.
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Table 2.1. Kendall’s T and p values for the correlation of dN/dS with pathway position.

Abscissic acid  Gibberellic acid  Brassinosteroid Lutein
T D T D T D T D
Arabidopsis 0.43 0.054 **0.63  0.012 **0.63  0.003 0.21 0.327
Populus **0.41  0.016 *0.45  0.020 0.31  0.060 0.20 0.240
Ricinus **0.48  0.005 0.38  0.053 0.15 0.363 0.31 0.075
Vitis 0.24 0.160 *0.43  0.044 0.25 0.132 0.16 0.364

*p <0.05. **p <0.05 after removal of highest dN/dS value in downstream genes.

Table 2.2. Kendall’s T and p values for the correlation of dN/dS with the Pathway

Pleiotropy Index.
Abscissic acid  Gibberellic acid  Brassinosteroid Lutein
T y4 T y4 T y4 T 4
Arabidopsis 038 0.114 **0.53  0.047 **0.61  0.007 0.11 0.646
Populus **0.45 0.012 **0.50 0.017 *0.37 0.039 0.24 0.214
Ricinus **0.55  0.002 **0.47  0.023 0.21 0.236 *0.39  0.041
Vitis 0.30 0.109 **0.53  0.020 0.32 0.081 0.25 0.207

*p <0.05. **p <0.05 after removal of highest dN/dS value in downstream genes.

30



Figure 2.1. Plant terpenoid synthesis. Early enzymes are involved in producing a wider array of
metabolites and directly participate in a wider array of phenotypic functions than the downstream
enzymes do. Arrows represent groups of enzymes that convert one metabolite to another (only
metabolites that exist at pathway branchpoints or endpoints are noted). Italics denote some
functional roles of the various metabolites. Numbers indicate values of the Pathway Pleiotropy
Index (see Methods).
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Figure 2.2. The phylogenetic relationships of the taxa used in this study. Bold branches are the
lineages along which dN/dS was estimated.
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Figure 2.3. Graphs of dN/dS for Populus. The relationship between dN/dS and pathway position (a-d), and between dN/dS and the Pathway
Pleiotropy Index (e-h), for Populus in four branches of terpenoid synthesis. Trend lines are given as a visual aid, and were not used to assess
the strength of these relationships. **Correlation is significant and robust to removal of the highest dN/dS value. *Correlation is significant
but not robust to removal of the highest dN/dS value. Kendall’s T rank correlation coefficients and p-values are given in Tables 2.1 and 2.2.
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CHAPTER 3: Conclusions

Summary and evaluation of Ramsay et al.
The last decade has seen growing interest in the role of gene interaction networks in

determining rates of gene/protein evolution. An early hypothesis was that evolutionary rates
would correlate with the metabolic pathway position of enzymes, due to a relaxation of selective
constraint along metabolic pathways (Rausher ef al. 1999). This effect, called positional rate
variation, was until recently proven only by studies of three to six enzymes from the anthocyanin
pathway in plants (Rausher ef al. 1999, Lu and Rausher 2003, Rausher et al. 2008). Ramsay et
al., however, have shown that statistically significant positional rate variation also exists in plant
terpenoid synthesis. This study, presented as Chapter 2 of this thesis, examined dN/dS values for
45 genes along four branches of terpenoid synthesis, based on phylogenetic orthologs of four
ingroup and one outgroup species. Ramsay ef al. found that dN/dS was correlated with pathway
position, and also with a new metric called the Pathway Pleiotropy Index, which they showed to
be superior to pathway position for capturing effects of enzyme order on evolutionary rates.
Tests for codon-specific selection did not detect any positive selection, supporting the idea that
these trends are in fact driven by relaxation of selective constraint downstream. Further, gene
copy number did not drive results.

The research by Ramsay et al. is both creative and methodologically sound. First, the
Pathway Pleiotropy Index is a novel suggestion for understanding evolutionary rate variation in
pathways, based on an understanding of the theoretical relationship between pathway structure
and pleiotropy, predicted from first principles. Second, Ramsay et al. practiced sound
methodology by their use of phylogenetic ortholog determination, by explicitly testing for
significant variation in dN/dS, and by testing the robustness of correlations to the removal of
extreme values. Also, the use of four pathway branches, numerous genes, and five species
allows Ramsay et al. to make generalizable statements about positional rate variation. These
strengths all distinguish Ramsay ef al. as one of only three independent studies of positional rate
variation (others being Rausher ez al. 1999, Lu and Rausher 2003, Ramos-Onsins et al. 2008,
Rausher et al. 2008).

Ramsay et al. is not without faults. The data set was not large enough to justify a full
statistical analysis of the role of gene copy number on evolutionary rates. Also, two of the

species used, Vitis vinifera and Arabidopsis thaliana, lie on very long branches relative the other
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ingroup species. Along these long branches, several data points had to be discarded because
synonymous substitutions had reached saturation.

While Ramsay ef al. examine a far larger number of genes than previous studies, not
every relevant enzyme was considered. All heteromeric genes involved in glycolysis were
excluded, and of the two parallel paths in terpenoid synthesis (MEP and MV A; see Buchanan et
al. 2000) only the MEP pathway was adequately represented. Since metabolites can be
exchanged between these plastidial versus cytosolic compartments (Cheng et al. 2007), I assume
that the lack of MV A pathway genes is not a serious problem.

One final weakness is that substitution rates are only one aspect of evolutionary lability.
This weakness should not be overstated, since studies of molecular evolution commonly focus on
substitution rates. With the advent of new methods that do provide estimates of indel rates (e.g.,
Lunter 2007), future studies may incorporate this additional aspect of molecular evolution. I
predict that downstream genes will have higher rates of indel incorporation, as well as higher

dN/dS.

Comparison of correlations among studies.
Ramsay et al. did not assess how strong the effects on pathway position are relative other

known effects on evolutionary rates of proteins. Table 3.1 provides correlation coefficients for
evolutionary rate with various variables. All studies except Ramsay et al. and Ingvarsson 2007
were performed in yeast. Direct comparison of Kendall's T values from Ramsay ef al. to
correlation coefficients from other studies are challenging both because it is difficult to directly
compare different measures of correlation, and because the other studies are based on fuller
networks and larger numbers of genes. However, a few comments can be made: first, all
correlations except for those of dN/dS with expression level are less than 0.5, suggesting that all
three network properties (Pathway Pleiotropy Index, connectivity, and flux) have real but
moderate effects on gene evolution, leaving much rate variation unexplained. The strongest rank
correlations for PPI do reach 0.54, but it is unlikely that such a high value would be found over
the whole metabolic network. It can be noted, however, that flux does produce stronger
correlations than either metabolic connectivity or number of protein-protein interactors.

The relative importance of pathway position for determining evolutionary rate awaits
further study. The analyses published to date do not allow us to discern whether effects of

pathway position and connectivity are truly weaker than correlations with expression level, or
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whether earlier studies did not properly control for confounding variables (e.g., see Bertin et al.
2007 for an attempt to account for different types of highly connected nodes). Also, none of
these studies has analyzed the true total network. Studies of metabolic networks, for example,
often focus on a core metabolism. Thus, they may be restricted to a set of genes that is too

similarly pleiotropic to indicate the true range of rate variation across the whole network.

Context and significance of Ramsay et al.
The work of Ramsay ef al. joins a growing body of literature on evolutionary systems

biology, a recent trend in research. Like many new fields, there is now enough data to suggest
real patterns, but not enough to resolve certain controversies (Koonin 2005). Current data
confirms that gene interaction networks are typically scale-free, with a few highly-connected
nodes acting as hubs of the network. Node connectivity, flux and position all affect evolutionary
rate in metabolic networks, as for connectivity in protein-protein interaction and gene
coexpression networks (see chapter 1 for a review of this research). It is yet unresolved how
strong these effects are relative one another and relative other known effects on evolutionary
rate. It also remains unknown whether effects such as expression level and dispensability are
independent of, or arise from, effects of network structure. Relatively weak correlations of
evolutionary rate with network properties suggest that they may not be the primary effect on
evolutionary rate variation (if one primary effect exists), but that they certainly play a role in
explaining why genes evolve at different rates.

Within the published literature, the role of position within the network is little explored.
While a few studies examine centrality, not many address the position of enzymes along
pathways through the metabolic network. If published, the work of Ramsay ef al. will be the
first study to empirically establish positional rate variation as a plausible reality for the metabolic
network as a whole. (At the time of writing, a manuscript essentially identical to Chapter 2 is in

submission to Molecular Biology and Evolution).

Future directions
Evolutionary systems biology has been born of the genomic era (Medina 2005) and will

continue to grow as more genomic and functional data become available. I propose four
important directions for future research. First, we need computational studies of the theoretical

effects of pathway position, node connectivity and clustering coefficient (a measure of
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modularity in a network) on evolutionary rates. I know of no such studies so far, but they would
be useful for generating null distributions of results to comparison with empirical studies.
Second, future research must include empirical whole-network studies comparing measures of
centrality to measures of pathway position (including PPI). This will help to determine whether
these are interchangeable concepts, and whether pathway position effects play out over the whole
network. In order to carry out such studies, there is a need to think about what constitutes
upstream and whether there are true endproducts at the network level, since "end products" can
be degraded to metabolites used in a broad range of biosynthetic reactions. At present,
Drosophila, bacteria and yeast have the best resources for such studies, with whole genome
sequences for many closely related species (Medina 2005), plus well-understood metabolic
networks. However, studies of network effects on evolutionary rate variation have relied almost
exclusively on yeast; to make general statements on molecular evolution, research must
necessarily move beyond Saccharomyces.

Third, future research must include population-level studies, alongside interspecies
comparisons. Inthe coming age of population genomics, it will be possible to empirically
examine the interplay of demographic and network effects on gene evolution. Finally, future
studies must integrate metabolic flux information with measures of connectivity and position to
explain rate variation. Topology is but one aspect of network behavior, and flux through the
network is also important for shaping selective pressures (Vitkup et al. 2006, Flowers et al.
2007). By simultaneously examining several network properties, future research can begin to
disentangle the roles of each property in shaping gene evolution. In closing, Ramsay et al. have
put pathway position forward as one of many network properties worthy of future study. It
remains for future researchers to understand the true links of genome, network and phenotype in

the course of evolution.
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Table 3.1. Correlation values for measures of evolutionary rate with measures of connectivity,

flux and gene expression.

Variables Correlation Measure Source
PPI vs. dN/dS 0.24-0.54 Kendall's T Ramsay et al.
metabolic connectivity vs. Spearman rank Vitkup et al.
Ka/Ks -0.2 correlation r 2006
metabolic connectivity vs. Pearson's correlation  Vitkup et al.
Ka/Ks -0.18 r 2006

Spearman rank Vitkup et al.
metabolic flux vs. Ka/Ks -0.3 correlation r 2006

Pearson's correlation  Vitkup et al.
metabolic flux vs. Ka/Ks -0.24 r 2006
protein-protein interactors vs. Spearman rank
protein substitution rate -0.24 correlation r Fraser et al. 2003

Drummond ef al.

expression level vs. dN 028 r 2005

Spearman rank
expression breadth” vs. dN/dS -0.877 correlation r Ingvarsson 2007

*Number of tissues in which a gene is expressed
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Appendix 1. Arabidopsis loci used as queries in ortholog

determination
(see chapter 2)

Name or EC Name or EC  Query
number Query locus number locus
1.1.1.267 AT5G62790 5.33.2 AT3G02780
1.14.11.12 AT4G25420 5.33.2 AT3G02780
1.14.11.12 AT5G07200 5.4.99.8 AT1G78960
1.14.11.12 AT5G51810 5.4.99.8 AT2G07050
1.14.11.13 AT1G78440 5.4.99.8 AT3G45130
1.14.11.13 AT2G34555 5.4.99.8 AT4G15340
1.14.11.15 ATI1G15550 5.4.99.8 AT5G36150
1.14.13.78 AT5G25900 5.4.99.8 AT5G42600
1.14.13.79 AT2G32440 5.5.19 AT5G50375
1.14.13.93 AT2G29090 AAQO3 AT2G27150
1.14.13.93 AT3G19270 ABA2 AT1G52340
1.14.13.93 AT4G19230 Br6ox AT3G30180
1.14.13.93 AT5G45340 Br6ox AT5G38970
1.14.99.7 AT1G58440 Cpd AT5G05690
1.14.99.7 AT1G58440 CrtB AT5G17230
1.14.99.7 AT5G24140 CrtISO AT1G06820
1.14.99.7 AT5G24140 CrtL-b AT3G10230
1.14.99.7 AT5G24160 CrtL-e AT5G57030
1.14.99.7 AT5G24160 CrtR-b AT4G25700
1.17.1.2 AT4G34350 CrtR-b AT5G52570
2.2.1.7 AT3G21500 CYP51GI1 ATIG11680
2.2.1.7 AT4G15560 Det2 AT2G38050
2.2.1.7 AT5G11380 DWF1 AT3G19820
2.5.1.10 AT2G18620 Dwf4 AT3G50660
2.5.1.10 AT2G18620 DWF5 AT1G50430
2.5.1.10 AT3G14530 FK AT3G52940
2.5.1.10 AT3G14530 HYDI AT1G20050
2.5.1.10 AT3G14550 LUTI1 AT3G53130
2.5.1.10 AT3G14550 NCED AT1G30100
2.5.1.10 AT3G20160 NCED AT1G78390
2.5.1.10 AT3G20160 NCED AT3G14440
2.5.1.10 AT3G29430 NCED AT3G24220
2.5.1.10 AT3G29430 NCED AT4G18350
2.5.1.10 AT3G32040 PDS AT4G14210
2.5.1.10 AT3G32040 SMT1 AT5G13710
2.5.1.10 AT5G47770 STE1 AT3G02580
2.5.1.21 AT4G34650 Vde AT1G08550
2.5.1.21 AT4G34650 ZDS AT3G04870
2.7.1.48 AT2G26930 Zep AT5G67030
4.2.3.19 AT1G79460
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Appendix 2. Orthologs used to estimate dN/dS

Appendix 2.1. Arabidopsis orthologs

Gene Name
or EC
Pathway Segment Number Locus Identity
glucose — pyuvate 4.1.2.13 AT2G01140.1
glucose — pyuvate 2.7.2.3 AT3G12780.1
glucose — pyuvate 5.3.1.9p AT4G24620.1
glucose — pyuvate 5.3.1.9¢c AT5G42740.1
glucose — pyuvate 5422 AT5G51820.1
pyuvate — fanesyl-PP 2.5.1.10 AT2G18620.1
pyuvate — fanesyl-PP 2.7.1.148 AT2G26930.1
pyuvate — fanesyl-PP 5.33.2 AT3G02780.1
pyuvate — fanesyl-PP 2.2.1.7 AT4G15560.1
pyuvate — fanesyl-PP 1.17.1.2 AT4G34350.1
pyuvate — fanesyl-PP 1.1.1.267 AT5G62790.1
fanesyl-PP - campesteol CYP51G1  AT1G11680.1
fanesyl-PP - campesteol HYDI AT1G20050.1
fanesyl-PP - campesteol DWF5 AT1G50430.1
fanesyl-PP - campesteol 1.14.99.7 AT1G58440.1
fanesyl-PP - campesteol 5.4.99.8 AT2G07050.1
fanesyl-PP - campesteol STE1 AT3G02580.1
fanesyl-PP - campesteol DWF1 AT3G19820.1
fanesyl-PP - campesteol 2.5.1.21 AT4G34640.1
fanesyl-PP - campesteol SMT1 AT5G13710.1
fanesyl-PP - campesteol 5.5.1.9 AT5G50375.1
fanesyl-PP - caotenoids CtISO AT1G06820.1
fanesyl-PP - caotenoids ZDS AT3G04870.1
fanesyl-PP - caotenoids CtL-b AT3G10230.1
fanesyl-PP - caotenoids PDS AT4G14210.2
fanesyl-PP - caotenoids CtB AT5G17230.1
fanesyl-PP - caotenoids Ct-b AT5G52570.1
fanesyl-PP - ent-kau-16-ene 4.2.3.19 AT1G79460.1
fanesyl-PP - ent-kau-16-ene 5.5.1.13 AT4G02780.1
campesteol - steoid Det2 AT2G38050.1
campesteol - steoid Dwf4 AT3G50660.1
campesteol - steoid Cpd AT5G05690.1
campesteol - steoid B6ox AT5G38970.1
caotenoids - xanthophyll cycle ~ Vde AT1G08550.2
caotenoids - xanthophyll cycle ~ Zep AT5G67030.1
caotenoids - lutein LUTI1 AT3G53130.1

ent-kau-16-ene - gibbeellic acid  1.14.11.15  AT1G15550.1
ent-kau-16-ene - gibbeellic acid  1.14.13.79  AT2G32440.1
ent-kau-16-ene - gibbeellic acid  1.14.11.13  AT2G34555.1
ent-kau-16-ene - gibbeellic acid  1.14.11.12  AT5G07200.1
ent-kau-16-ene - gibbeellic acid  1.14.13.78  AT5G25900.1
xanthophyll cycle - abscissic ABA2 AT1G52340.1



acid
xanthophyll cycle - abscissic
acid
xanthophyll cycle - abscissic
acid
xanthophyll cycle - abscissic
acid

AAO3

NCED

1.14.13.93

AT2G27150.1

AT3G24220.1

AT5G45340.1

Appendix 2.2. Oryza orthologs

Pathway Segment

Gene Name

or EC
Number

Locus Identity

glucose — pyuvate

glucose — pyuvate

glucose — pyuvate

glucose — pyuvate

glucose — pyuvate

pyuvate - fanesyl-PP
pyuvate - fanesyl-PP
pyuvate - fanesyl-PP
pyuvate - fanesyl-PP
pyuvate - fanesyl-PP
pyuvate - fanesyl-PP
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - ent-kau-16-ene
fanesyl-PP - ent-kau-16-ene
campesteol - steoid
campesteol - steoid
campesteol - steoid
campesteol - steoid
caotenoids - xanthophyll cycle
caotenoids - xanthophyll cycle

4.1.2.13
2.7.2.3
5.3.1.9¢
5.3.1.9p
5.4.22
1.1.1.267
2.7.1.148
1.17.1.2
2.2.1.7
5332
2.5.1.10
HYDI1
STE1
5.4.99.8
DWF5
1.14.99.7
2.5.1.21
SMT1
DWF1
5.5.1.9
CYP51G1
CtL-b
Ct-b
PDS

CtB

ZDS
CtISO
5.5.1.13
4.2.3.19
Det2
Dwif4
B6ox
Cpd

Vde

Zep

0s01g02880.1|12001.m06927
0s05g41640.2/12005.m08338
0s06¢14510.3/12006.m091669
0s09¢29070.1|12009.m06058
Os10g11140.1/12010.m04443
0s01g01710.1/12001.m06815
0s01g58790.1/12001.m12021
0s03¢52170.1/12003.m10194
0s05¢33840.1|12005.m07616
0s07¢36190.1/12007.m07872
0s07¢39270.1/12007.m08169
0s01g01369.1/12001.m150882
0s01g04260.1|12001.m07061
0s02g04710.2/12002.m33547
0s02¢26650.1/12002.m07808
0s03g12910.1/12003.m06738
0s03g59040.1/12003.m10805
0s07g10600.2|12007.m28956
0s10£25780.1/12010.m065197
Os11g19700.1|12011.m06045
Os11¢32240.1/12011.m07126
0s02¢09750.1|12002.m06272
0s03g03370.1/12003.m05872
0s03g08570.1/12003.m06365
0s06¢51290.3|12006.m31942
0s07g10490.1|12007.m05504
Os11g36440.1|12011.m07496
0s02g17780.1/12002.m07022
0s04¢52210.1/12004.m10116
0s01263260.1/12001.m12442
0s03g12660.1|12003.m06715
0s03g40540.1/12003.m09132
0s12g04480.1|12012.m04442
0s04¢31040.3/12004.m35285
0s04¢37619.1|12004.m08750
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caotenoids - lutein
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
xanthophyll cycle - abscissic
acid

xanthophyll cycle - abscissic
acid

xanthophyll cycle - abscissic
acid

xanthophyll cycle - abscissic
acid

LUTI1

1.14.11.15
1.14.11.13
1.14.11.12
1.14.13.79
1.14.13.78

1.14.13.93

NCED

AAQO3

ABA2

0s10239930.2/12010.m065331
0s01g08220.1/12001.m07447
0s01g55240.1/12001.m11683
0s03g63970.1/12003.m11264
0s06202019.1/12006.m04938
0s06g37330.1/12006.m08268

0s02g47470.1/12002.m33831
0Os03g44380.1]12003.m09477
0s03g57680.1/12003.m10682

0s503g59610.1]12003.m10858

Appendix 2.3. Populus orthologs

Gene Name

or EC
Pathway Segment Number Locus Identity
glucose — pyuvate 5.3.1.9p 411695|gw1.11.3030.1
glucose — pyuvate 5.3.1.9¢ 421146|gw1.VIIL.2574.1
glucose — pyuvate 54.22 824892|estExt fgenesh4 pg.C LG _XV1054
glucose — pyuvate 4.1.2.13 832739|estExt fgenesh4 pm.C_ LG VIII0532
glucose — pyuvate 2.7.2.3 833719|estExt fgenesh4 pm.C_ LG _X0655
pyuvate - fanesyl-PP 2.7.1.148 181114|gw1.1.9714.1
pyuvate - fanesyl-PP 1.17.1.2 557296|eugene3.00090556
pyuvate - fanesyl-PP 1.1.1.267 728585|estExt Genewisel v1.C_ LG XII0355
pyuvate - fanesyl-PP 2.5.1.10 741258|estExt Genewisel v1.C 570227
pyuvate - fanesyl-PP 2.2.1.7 766757|fgenesh4 pg.C LG _VIII0O01771
pyuvate - fanesyl-PP 5.3.3.2 809590|fgenesh4 pm.C LG XIX000155
fanesyl-PP — campesteol SMT1 202903|gw1.1X.3368.1
fanesyl-PP — campesteol 5.5.1.9 252617|gw1.XV.2053.1
fanesyl-PP — campesteol HYDI 554665|eugene3.00031298
fanesyl-PP — campesteol CYPS51GI1 554675|eugene3.00031308
fanesyl-PP — campesteol DWF1 564011|eugene3.00080606
fanesyl-PP — campesteol 5.4.99.8 717351|estExt_Genewisel v1.C LG VI1514
fanesyl-PP — campesteol 2.5.1.21 818128|estExt fgenesh4 pg.C LG IV1345
fanesyl-PP — campesteol STE1 831136JestExt fgenesh4 pm.C LG 1V0218
fanesyl-PP — campesteol 1.14.99.7 831444|estExt fgenesh4 pm.C_LG V0246
fanesyl-PP — campesteol DWF5 833904|estExt fgenesh4 pm.C_LG_ X0950
fanesyl-PP — caotenoids PDS 246440|gw1.XIV.3183.1
fanesyl-PP — caotenoids CtISO 256155|gw1.XVI1.2094.1
fanesyl-PP — caotenoids CtB 289129|gw1.44.342.1
fanesyl-PP — caotenoids CtL-b 652630)|grail3.0024027901
fanesyl-PP — caotenoids Ct-b 826998|estExt fgenesh4 pg.C 440224
fanesyl-PP — caotenoids ZDS 836745|estExt_fgenesh4 pm.C_ 700037
fanesyl-PP - ent-kau-16-ene 4.2.3.19 564162|eugene3.00080757
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fanesyl-PP - ent-kau-16-ene 5.5.1.13 761211|fgenesh4 pg.C LG V001263

campesteol — steoid Det2 576916|eugene3.00161051

campesteol — steoid B6ox 745693|estExt Genewisel v1.C.1|550060
campesteol — steoid Dwf4 820024|estExt fgenesh4 pg.C LG _VII1057
campesteol — steoid Cpd 820409|estExt fgenesh4 pg.C LG VIII0571
caotenoids - xanthophyll cycle ~ Vde 729935|estExt_Genewisel v1.C LG XIIT1884
caotenoids - xanthophyll cycle Zep 760467|fgenesh4 pg.C LG V000519
caotenoids — lutein LUT1 589522|eugene3.00280258

ent-kau-16-ene - gibbeellic acid  1.14.13.78  412545|gw1.11.3|880.1]

ent-kau-16-ene - gibbeellic acid  1.14.11.15  756811|fgenesh4 pg.C_ LG 111000353
ent-kau-16-ene - gibbeellic acid  1.14.11.13  758699|fgenesh4 pg.C LG 1V000327
ent-kau-16-ene - gibbeellic acid  1.14.11.12 824891 |estExt fgenesh4 pg.C LG XV1053
ent-kau-16-ene - gibbeellic acid  1.14.13.79  835007|estExt_fgenesh4 pm.C LG XIV0527
xanthophyll cycle - abscissic

acid ABA2 547844|eugene3.00010285

xanthophyll cycle - abscissic

acid NCED 757941|fgenesh4 pg.C LG 111001483
xanthophyll cycle - abscissic

acid AAO3 767106|fgenesh4 pg.C LG _1X000157
xanthophyll cycle - abscissic

acid 1.14.13.93  783291|fgenesh4 pg.C scaffold 86000151

Appendix 2.4. Ricinus orthologs

Gene Name
or EC
Pathway Segment Number Locus Identity
glucose — pyuvate 4.1.2.13 29660.m000779
glucose — pyuvate 5.3.1.9p 29908.m006236
glucose — pyuvate 5422 30147.m014138
glucose — pyuvate 2.7.2.3 30169.m006297
glucose — pyuvate 5.3.1.9¢ 30170.m014025
pyuvate - fanesyl-PP 2.5.1.10 29646.m001058
pyuvate - fanesyl-PP 2.2.1.7 29726.m003963
pyuvate - fanesyl-PP 2.7.1.148 29785.m000940
pyuvate - fanesyl-PP 1.17.1.2 29851.m002455
pyuvate - fanesyl-PP 5.33.2 29929.m004583
pyuvate - fanesyl-PP 1.1.1.267 30147.m013949
fanesyl-PP — campesteol 5.4.99.8 29667.m000347
fanesyl-PP — campesteol SMT1 29864.m001470
fanesyl-PP — campesteol DWF1 30100.m000783
fanesyl-PP — campesteol CYP51GI1 30128.m008568
fanesyl-PP — campesteol HYDI 30128.m008583
fanesyl-PP — campesteol 2.5.1.21 30131.m007117
fanesyl-PP — campesteol 5.5.19 30147.m014529
fanesyl-PP — campesteol DWF5 30169.m006262
fanesyl-PP — campesteol 1.14.99.7 30170.m013663
fanesyl-PP — campesteol STE1 30205.m001612

47



fanesyl-PP — caotenoids CtB 28611.m000105
fanesyl-PP — caotenoids CtISO 29333.m001086
fanesyl-PP — caotenoids CtL-b 29941.m000224
fanesyl-PP — caotenoids PDS 30065.m001161
fanesyl-PP — caotenoids ZDS 30128.m008623
fanesyl-PP — caotenoids Ct-b 30169.m006624
fanesyl-PP - ent-kau-16-ene 4.2.3.19 28670.m000104
fanesyl-PP - ent-kau-16-ene 5.5.1.13 29647.m002075
campesteol — steoid Det2 27798.m000584
campesteol — steoid Cpd 29188.m000051
campesteol — steoid Dwf4 29634.m002158
campesteol — steoid B6ox 29790.m000806
caotenoids - xanthophyll cycle ~ Vde 29950.m001179
caotenoids - xanthophyll cycle Zep 30115.m001209
caotenoids — lutein LUT1 30078.m002224
ent-kau-16-ene - gibbeellic acid  1.14.11.13 ~ 29693.m002012
ent-kau-16-ene - gibbeellic acid  1.14.13.79  29709.m001228
ent-kau-16-ene - gibbeellic acid  1.14.11.15  29841.m002759
ent-kau-16-ene - gibbeellic acid  1.14.11.12  30147.m014140
ent-kau-16-ene - gibbeellic acid  1.14.13.78  30170.m013942
xanthophyll cycle - abscissic

acid ABA2 29588.m000888
xanthophyll cycle - abscissic

acid 1.14.13.93  29801.m003223
xanthophyll cycle - abscissic

acid AAO3 29854.m001100
xanthophyll cycle - abscissic

acid NCED 29904.m002987

Appendix 2.5. Vitis orthologs
Gene Name
or EC

Pathway Segment Number Locus Identity
glucose — pyuvate 5422 GSVIVP00010600001
glucose — pyuvate 5.3.1.9¢c GSVIVP00014624001
glucose — pyuvate 5.3.1.9p GSVIVP00015125001
glucose — pyuvate 4.1.2.13 GSVIVP00030426001
glucose — pyuvate 2.7.2.3 GSVIVP00035675001
pyuvate - fanesyl-PP 1.1.1.267 GSVIVP00016085001
pyuvate - fanesyl-PP 2.7.1.148 GSVIVP00017298001
pyuvate - fanesyl-PP 2.2.1.7 GSVIVP00019845001
pyuvate - fanesyl-PP 2.5.1.10 GSVIVP00025000001
pyuvate - fanesyl-PP 5.33.2 GSVIVP00025071001
pyuvate - fanesyl-PP 1.17.1.2 GSVIVP00036436001
fanesyl-PP - campesteol CYPS51GI1 GSVIVP00001689001
fanesyl-PP - campesteol 1.14.99.7 GSVIVP00015002001
fanesyl-PP - campesteol 5.4.99.8 GSVIVP00016985001
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fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol
fanesyl-PP - campesteol

fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids
fanesyl-PP - caotenoids

fanesyl-PP - ent-kau-16-ene
fanesyl-PP - ent-kau-16-ene

campesteol - steoid
campesteol - steoid
campesteol - steoid
campesteol - steoid

caotenoids - xanthophyll cycle
caotenoids - xanthophyll cycle

caotenoids - lutein

ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
ent-kau-16-ene - gibbeellic acid
xanthophyll cycle - abscissic

acid

xanthophyll cycle - abscissic

acid

xanthophyll cycle - abscissic

acid

xanthophyll cycle - abscissic

acid

5.5.1.9
DWF1
HYDI1
SMT1
DWF5
2.5.1.21
STE1

CtB

CtL-b
CtISO
ZDS

PDS

Ct-b
42.3.19
5.5.1.13
Det2
Dwf4

Cpd

B6ox

Vde

Zep

LUT1
1.14.11.12
1.14.13.78
1.14.13.79
1.14.11.13
1.14.11.15

1.14.13.93
ABA2
AAO3

NCED

GSVIVP00017916001
GSVIVP00021217001
GSVIVP00024612001
GSVIVP00028748001
GSVIVP00029627001
GSVIVP00035946001
GSVIVP00038254001
GSVIVP00023494001
GSVIVP00025310001
GSVIVP00027139001
GSVIVP00031131001
GSVIVP00033980001
GSVIVP00037718001
GSVIVP00002095001
GSVIVP00023723001
GSVIVP00021458001
GSVIVP00024952001
GSVIVP00029273001
GSVIVP00038070001
GSVIVP00007662001
GSVIVP00019494001
GSVIVP00000577001
GSVIVP00010598001
GSVIVP00014740001
GSVIVP00018965001
GSVIVP00028281001
GSVIVP00034482001

GSVIVP00001184001

GSVIVP00005501001

GSVIVP00017483001

GSVIVP00020467001
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Appendix 3. Graphs of dN/dS for Ricinus
The relationship between dN/dS and pathway position (a-d), and between dN/dS and the Pathway Pleiotropy Index (e-h), for Ricinus in four
branches of terpenoid synthesis. Trend lines are given as a visual aid, and were not used to assess the strength of these relationships.
**Correlation is significant and robust to removal of the highest dN/dS value. *Correlation is significant but not robust to removal of the
highest dN/dS value. Kendall’s T rank correlation coefficients and p-values are given in Tables 2.1 and 2.2.
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Appendix 4. Graphs of dN/dS for Arabidopsis

The relationship between dN/dS and pathway position (a-d), and between dN/dS and the Pathway Pleiotropy Index (e-h), for Arabidopsis in
four branches of terpenoid synthesis. Trend lines are given as a visual aid, and were not used to assess the strength of these relationships.
**Correlation is significant and robust to removal of the highest dN/dS value. *Correlation is significant but not robust to removal of the

highest dN/dS value. Kendall’s T rank correlation coefficients and p-values are given in Tables 2.1 and 2.2.
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Appendix 5. Graphs of dN/dS for Vitis

The relationship between dN/dS and pathway position (a-d), and between dN/dS and the Pathway Pleiotropy Index (e-h), for Vitis in four
branches of terpenoid synthesis. Trend lines are given as a visual aid, and were not used to assess the strength of these relationships.
**Correlation is significant and robust to removal of the highest dN/dS value. *Correlation is significant but not robust to removal of the
highest dN/dS value. Kendall’s T rank correlation coefficients and p-values are given in Tables 2.1 and 2.2.
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Appendix 6. Alignments used for estimating dN/dS

The following fasta-format alignments were used for analysis in CODEML (Yang 1997; see
Chapter 2). These can be cut and pasted into separate files for viewing in an alignment editor.
Taxa are denoted by the first letter of the genus name. File names suggested are pathway
segment.gene name or EC number.fasta. Pathway segment names refer to the following

enzymatic conversions: ABA = carotenoid — abscissic acid. BR = campesterol — brassinosteroid,

GA = farnesyl-PP — gibberellic acid, LUT = carotenoid — lutein, CRT = farnesyl-PP —

carotenoid, pre-BR = farnesyl-PP — campesterol, TRP = pyruvate — farnesyl-PP, GLY = glucose

— pyruvate

ABA. 1.14.13.93.fasta

>A

----------------------------- GATTTCTCCGGTTTGITTCTC
ACTCTCTCC: - - - - = === s s s s m e s e e
---------------------------------- GOGGOGGCTCTGTTTC
TCTGT- -~ - - meme e m e TTACTCCGAT TTATCGCCGGAGTCCGC

CGTAGCTCCTCCACGAAACT CCCTCTTCCT CCGGGAACAATGGGT TATCC
TTACGTCGGCGAAACATTCCAACTTTACTCA- - - CAAGACCCTAATGTGT
TCTTTGCAGCAAAACAGAGAAGATACGGATCGGT GTTCAAGACTCATGTA
TTGGGATGI CCATGT GTGATGATCT CGAGCCCT GAAGCAGCGAAATTCGT
ATTGGT TACAAAGTCTCATTTGT TTAAACCGACTTTTCCGGCCAGTAAAG
AGAGGATGCTTGGAAAACAAGCCATCTTCTTCCATCAAGGAGATTATCAT
TCCAAACTTAGAAACCTTGTTTTAAGAGCTTTCATGCCTGATGCAATCAG
AAACATGGTCCCTCACATTGAATCAATTGCTCAAGAATCACTCAATTCTT
GGGATGGAACT CAACTCAACACT TACCAGGAAATGAAAACATACACTTTC
AATGTTGCGT TAATCTCAATACT CGGCAAAGACGAAGT TTATTACCGAGA
AGATCTAAAACGATGCTACTACATTCTAGAGAAAGGTTACAATTCGATGC
CGATTAATCTTCCAGGAACATTATTCCACAAAGCCAT GAAAGCT CGCAAG
GAGCTAGCTCAAATCCTCGCTAACATCTTATCCAAAAGAAGACAAAACCC
ATCATCACACACAGATCTCCTCGGATCATTCATGGAAGACAAAGCAGGAT
TAACCGACGAACAAAT CGCCGATAACAT CATCGGAGTAATCTTCGCCGCA
AGAGACACGACGCCGAGT GT TCTGACGT GGATCCTCAAGTACTTAGCTGA
TAATCCAACTGT TCTAGAAGCT GTCACT GAAGAGCAAAT GGCAATAAGGA
AAGATAAAAAA:- - - - - - - - - - - - GAAGGAGAGAGT CTCACTTGGGAAGAT
ACAAAGAAGATGCCATTAACTTATAGAGTAAT CCAAGAGACATTAAGAGC
TGCTACAATCTTATCTTTCACATTTAGAGAAGCT GTCGAAGATGT CGAAT
ACGAAGGATATTTGATACCAAAGGGAT GGAAAGTACTGCCACTATTCAGA
AATATTCATCACAATGCTGATATATTTTCGGATCCGGGGAAATTCGATCC
GTCGAGATTCGAAGT TGCGCCGAAACCGAATACATTCATGCCTTTTGGTA
GTGGGATTCATTCTTGT CCAGGCAATGAGT TAGCTAAACTTGAAATCTCT
GTTCTAATCCATCATCTCACCACTAAGTACAGATGGT CAATCGTAGGGCC
TAGCGATGGAATTCAGTATGGGCCGT TCGCTCTTCCTCAGAATGGATTGC

CTATTGOCT TGGAACGAAAACCA: - - - - - - - -
>p

----------------------------- GAATTCTCCCCCTCTGTGTTT
o1 1 o
---------------------------- TTTGCTTCCATTCTATTGCTTG

TAGGAGGACTTCTCTTCAAGTCCCTCCTCAAATTCTTTGCTTCT- - - - - -

- - - GATCGCCCCCAGAGT TTGCCACTCCCTCCCGGCACCATGGEGEG - - CC
TTATATGGGTGAAACATTCCAACTCTACTCT- - - CAAGACCCCAATGICT
TCTTTGCCTCTAAGAGAAAGAGGTATGGCTCTATCTTCAAGACCCACATC
TTGGGCTGI CCCTGT GTCATGATATCCAGCCCT GAAGCTGCAAAATTTGT
CCTTGTAACCAAATCCCATCTCTTCAAGCCAACATTTCCGGCTAGTAAAG
AAAGGATGT TAGGCAAAGAAGCCATATTCTTTCACCAGGGAGCCTACCAC
ATGAAATTGAGAAAGCTTGT TCTTCGTGCTTTCTTGCCT GAAGCAATAAA
AAACATCGT CCCTGATATTCAAAACATTGCCAAGGACTCTCTTCAATATT
GGGAAGGAAGATTAATTAACACT TTCCAAGAAATGAAATCATACACATTC
AATGTTGCATTACTTTCAATATTTGGGAAGGATGAAGT TCTATATAGAGA
AGATCTTAAGAGGT GCTACTACATTCTCGAGAAGGGATACAATTCAATGC
CCATTAACCT CCCAGGAACACT CTTCAACAAAT CAAT GAAAGCAAGAAAA
GAGCTGGCTAGGATCTTGGCTAAAATCT TGT CCACAAGGAGGCAAATGAA
GCTTGATCACAATGACTTACTTGGATCTTTCATGGGT GACAAGGAAGGTC
TCACTGACGATCAAATTGCCGACAACATCATTGGAGTAATCTTTGCTGCT
CGTGACACCACAGCTAGTGTTTTGACATGGATTCTTAAATACCTTGGAGA
GAATCCAAGT GTTCTTCAAGCT GT CACT GAAGAGCAGGAGGCCATAATGA
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GGAGTGAAGAA- - - - - - AAGGGT GATGAGGAGAAGCT CCTTACGGCAGAT
ACCAAGAAGAT GCCGATAACT TCAAGGGT CATTCAAGAAACTCTAAGAGT
TGCCTCGATTTTATCTTTTACCT TCAGAGAGGCGGT GGAGGATGT TGAAT
ATGAAGGATATTTGATCCCTAAGGGT TGGAAAGTCTTGCCACTTTTCAGA
AACATTCACCACAGCCCAGAACTGI TTCCAGATCCTGAGAAGTTCGATCC
TTCAAGATTTGAGGT TGCACCGAAGCCCAATACATTTATGCCATTTGGGA
ATGGGACCCACT CATGT CCTGGGAACGAGCTAGCCAAGGTGGAGATTTTG
GTGCTACTCCATCACCTAACCACCAAGTACAGGTGGTCTATTGTGGGTGC
AAATAATGGGATTCAGTACGGCCCTTTTGCCCTTCCCCAGAATGGTTTGC

CCATCATTTTATCCCACAAGTCA- - - - - - - - -

>R

----------------------------- GATTTCTTCGCCTTCTTCTTT
CTATTGITT- - - - oo oo m o e e e omm e e e oo
---------------------------- CTTTCCATTTCCTTCGICTTCC
TTCTG- - - ----- - - ATTTCTCTCCTTAATTTCTTCTTTCCTTCC:- - -

- - - AATTCATCCGCCAAATTGCCTCTCCCTCCCGCCTCATTGGGT TGGCC
TTACATTGGAGAGACCTTCCAGCTCTACTCC- - - CAAAACCCGAATGICT
TCTTTGCCTCCAAACAGAAAAGGTATGGCTCCGT CTTCAAGACCCACATC
TTGGGTTGCCCTTGTGTCATGATTTCTAGT CCCGAAGCT GCTAGATTCGT
ACTTGTI GAGCAAAGCT CATCTCTTCAAGCCAACATTCCCGGCGAGCAAAG
AAAGGATGT TAGGCAAACAAGCCATCTTTTTTCACCAAGGAGACTACCAC
AACAAATTGAGAAAACTCGT TCTTCGCGCTTTTGTACCT GATGCAATCAA
AAGTATCGTCTCTGATATCGAGT CCATTGCTAAAGAATCTGTACACTCTT
GGGAAGGAAGGGACATTAATACT TTCCAAGAAATGAAAACATATGCATTC
AATGTTGCACTGCTCTCAATATTTGGAAAGGACGAATTTCAATATAGAGA
AGAACTAAAAAGATGTTACTACATTCTTGAAAAGGGATACAATTCAATGC
CCATTAATCTACCAGGGACACT CTTTCACAAAGCAAT GAAAGCAAGAAAA
GAGCTAGCTCAGATCCTAGCCAAAACT CTGT CGAGCAGGAGACAAATGAA
GCTCGACCGAAATGACTTGCTTGGATCTTTCATGGAAGACAAGGAAGGAT
TGAGT GATGAACAAATTGCAGATAACATTATTGGAGT GATATTTGCAGCT
CGTGATACTACAGCTAGT GTTCTCACATGGATTCTAAAGTATCTTGGAGA
AAACCCAAGT GT TCTTCAAGCTGTAACCGAAGAGCAAGAGGAAATAGTAA
GAAGTAAAGAG: - - AAGAGT GGT GAGCAGAAAGT TCTGAGT TGGGCAGAT
ACAAAGAAGAT GCCAGTAACATCAAGGGT TATTCAAGAAACATTAAGGGT
TCCTTCAATTTTGICTTTTACTTTCAGAGAAGCTGT TGAGGATGI TGAGT
ATGAAGGATATCTGATCCCAAAAGGATGGAAAGTCTTGCCACTTTTCAGA
AACATTCACCATAGCCCAGAAATCTTTCCAGATCCTGAAAAGTTTGATCC
TTCAAGATTTGAGGT TGCACCAAAACCCAATACATTCATGCCATTTGGCA
ATGGGACCCATTCATGT CCAGGGAAT GAATTAGCTAAGCTGGAAATTCTT
GTCCTTCTCCATCACCT GACCACCAAGTACAGATGGACA- - - GTGAGTAC
AGATAATGGGATTCAGTATGGCCCTTTTGCCCTTCCCCAGAATGGTTTGC
CCATCAAGITGTCCCAGAAATCG - -------

>0

------------------------- TGCGTGCTCGCGCCTTTCTTCCTTG
TCTGCECC--------- GT CCGCGEGECCGCCGCCGECAGECGEECTCGTCG
GAAGCGGCGGECGT GCGECCT GCCGCT GCCGCCGEEGEGET CGATGGGGTGGCC
GTACGT CGGGGAGACGT TCCAGCT GTACT CGT CCAAGAACCCCAACGT GT
TCTTCAACAAGAAGCGGAACAAGTACGGT CCCATCTTCAAGACGCACATC
CTGGGATGCCCCT GCGT GAT GGT GT CCAGCCCGGAGGCGEGECGCGGT TCGT
GCTGGTGACGCAGGCGCACCT CTTCAAGCCCACCT TCCCGGCGAGCAAGG
AGCGGATGCTGGGT CCCCAGGCCATCTTCTTCCAGCAGGGCGACTACCAC
GCCCACCTCCGCCGCATCGT CTCCCGCGCCT TCTCCCCCGAGT CCATCCG
CGCCTCCGT CCCGGCCAT CGAGGCCATCGCGCTCCGCTCCCTCCACTCCT
GGGACGGCCAGT TCGTCAACACCT TCCAAGAGATGAAGACTTACGCGCTG
AATGTGGCATTGCTGT CCATCTTCGGGGAGGAGGAGAT GCGCTACATCGA
GGAGCTGAAGCAGT GCTACCT GACGCT GGAGAAGGGGTACAACTCGATGC
CGGT GAACCT GCCGGGCACCCT GT TCCACAAGGCCAT GAAGGCCCGGAAG
AGGCTGGGCGCCATTGT GGCCCACAT CATCTCT GCCCGGCGCGAGCGGCA
GCGGCEGEGE - - AACGACCT GCTAGGGT CGT TCGT GGACGGCCGCGAGGCCC
TCACCGACGCCCAGAT CGCCGACAACGT CATCGGCGT CATCTTCGCCGCC
CGCGACACCACCGCCAGCGT CCTCACCTGGATGGT CAAGT TCCTCGGCGA
CCACCCCGCCGT CCTCAAGGCCGT CACCGAAGAGCAGCTGCAGATTGCCA

ACGCGGCGGAT GAAGAT GACGAGCCGGGT CATCCAGGAGACG- - - AGGGT
GGCGTCCATCCTCTCCTTCACCT TCAGGGAGGCCGT GGAGGACGT GGAAT
ACCAAGGGTACCT GATCCCCAAGGGCT GGAAAGT GCTACCTCTGI TCCGC
AACATCCACCACAACCCCGACCACT TCCCCTGCCCGGAAAAGT TCGACCC
GTCCCGGT TCGAGGT GGCGCCCAAGCCCAACACGT TCATGCCGT TCGGGA
ACGGGACCCACT CGT GCCCGGGCAACGAGCT CGCCAAGCTGGAGATCCTC
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GTGCTCTTCCACCACCT CGCAACCAAGTACAGGT GGTCCACGT CCAAGTC
CGAGAGCGGCGT CCAGT TCGGECCCCT TCGCGCTGCCGCTCAACGECCTCC
CCAGCTTCACCCGCAAGAACACCGAGCAGGAG

>V
AGCTGTAGAGAGATTCCATTTGTGGGATTCGAGCTGTATTTTCTGATATT
TCATTGCCCCCCATCTCCCTCATATCCCTCCTTTCTTATTATAAATACCC
CCCTTTTCTTCTCCACTCCTCACACCCATCCTCCACCTCCTCTCTTCTTC
ACTCTCTCCACCATCATCAACCCACAACTATTCAAACCACTACTACTTCT
AATGGACTCCTCCTTCACCACCATATGCTTCTCCATTGCTCTCCTCCTCT
TTCTCATCCACTTTCTCCTAAAGCTCTTCTCCTTCTTCTCTCCT- - - - - -
- - - TCCACTGCCCGGAAACTCCCTCTCCCACCTGGCTCTCTGGGECTGECC
CTACATAGGAGAAACCTTTCAGCTTTACTCT- - - CAGAACCCCAATGICT
TCTTTGCCTCCAAGCAAGAGAGGTATGGAACCATATTCAAAACCCACATA
TTGGGGTGCCCATGT GTGATGATTTCAAGT CCTGAAGCT GCAAAGCTGGT
GCTGGTCACAAAGGCTCCTCTCTTTAAGCCTACATTTCCGGCTAGCAAAG
AGAGGATGT TGGGGAAACAAGCAATTTTCTTTCACCAAGGT GACTACCAT
GCCAAGT TGAGGAAGCT TGT TCTCCGAGCCT TCATGCCAGGAGCCATCAA
AAACATCGT CTCTAACATCGACT CCAT CGCCACCCAGACCCTGCAGT CCT
GGGAAGGCCGGT CGATCAATACT TTCCAAGAAATGAAGACATACACTTTC
AATGTTGCACTGCTGT CCATATTTGGAAAAGATGAAATTCTGTACAGAGA
GGAACTCAAGAAATGCTACTACATTCTTGAGAAGGGGTATAATTCAATGC
CCATAAACATTCCTGGAACGCT CTTTAACAAAT CAAT GAAAGCAAGGAAG
GAATTGGCTCAGATCTTGGCTAAAATCCTCT CAACAAGGAGGCAGGCGAA
CGGTGATCACAACGACT TGT TGGGATCT TTCATGGGAGACAAAGAAGGGC
TCACAGATGAACAAATTGCAGACAACATCATAGGCGT CATCTTCGCGGCC
CGAGACACTACTGCCAGT GTGCTGACATGGATCCTCAAGTATCTGGGCGA
AAACCCGAGT GT TCTGCAAGCTGT CACGGAAGAGCAAGAGT CCATAATGA
GGAGTAAAGAAGACAAGT GT GGT GAAGAGAAGT CTCTGACT TGGGAAGAT
GCCAAGAAG - - CCAATAACTTCAAGGGT GATTCAAGAAACACTTAGAAT
TCCTTCAATTTTATCTTTCACCTTTAGAGAGGCTGT TGAAGATGI TGAAT
TTGAAGGGTACCTGATTCCAAAAGGGTGGAAAGT TTTACCACTTTTCAGA
AACATTCACCACAGT CCAGACATATATCCAGAGCCAGAGAAGTTTGATCC
CTCAAGATTTGAGGT TGCTCCAAAGCCCAATACATTTATGCCATTTGGAA
ATGGGGT CCACT CATGCCCT GGGAATGAGT TGGCCAAACTAGAGATTTTG
GTGCTTCTACATCATCTGACTACAAAGTACAGGT GGTCTATGGT GGGCAC
ACAGAATGGTATTCAGTATGGCCCTTTTGCTCTTCCCCAGAATGGTTTGC
CCATCACAATCTCCCTCAAGTCA- - - ------

ABA. AACB. f ast a

>A

--------------------------------------- GATTTGGAGTT
TGCAGT TAATGGGGAACGATTCAAGATTGATTCT- - - GTTGATCCATCAA
CGACCTTACTTGAGTTCTTGCGATTGAACACTCCTTTCAAGAGTGTCAAG
CTCGGCTGT GGCGAAGGAGGGTGTGGTGCTTGTCTTGTAGTGT TATCTAA
ATATGATCCAGAGT TAGATCAAGTGAAGGAATGT TGTATAAACTCTTGTC
TCACTCTTCTCTGTAGTGTAAATGGATGT TCCATTACTACATCTGAAGGT
CTTGGAAACACGAAGAAAGGATTTCATCCGATTCATAAGCGGT TCGCGGG
TTTTCACGCCTCTCAATGCGGGT TTTGTACACCAGGGATGIGTATTTCTC
TCTACTCATCTCTTGCAAATGCTGAGAATAACAGC- - - TCTAAAGAT- - -
------------------ TTTACGGTTTCTGAAGCTGAGAAATCTGITTC
GGGTAATCTTTGTCGATGTACTGGT TATCGTCCCATTGTCGATGCTTGTA
AGAGTTTTGCTTCTGATGI TGATATTGAGGACTTAGGGT TAAATTCCTTT
TGGAAAAAAGGA- - - GAAAGCAAAGAGGTTATGTTTAAGAATTTGCCTCC
TTATAACCCCAAAGACCATCTTGTAACATTCCCTGAGTTCTTGAAGAAGA
AAGAGAAGGT TGATAATGGT TCGGATCATTTGAAGTATCGT - - - - - - - - -
--------------- TGGACCACTCCTTTTAGTGTGGCTGAGCTTCATAA
CATAATGGAAGCAGCTAACTCT- - - - - - GGAGACTCGITGAAGITAGTITG
TAGGCAACACGGGTACAGGTTACTATAAAGACGAGGAACGGTTT- - - AGA
TATATTGATATCAGTAACATTCCGGAGATGT CAATGATCAAGAAAGATGA
GAAAGGAATTGAAATAGGAGCAGCTGTTACTATATCGAATGCTATTGATG
CTTTGGAGAAGGAAAGCAAATCTTCTTAT------------------ GIT
TTCAAGAAAAT GGCCACT CATATGGAGAAAAT TGGCAACCGT TCTATCCG
AAACTCGGGTAGTATTGGT GGTAATCTAGT GATGGCACAGAGCAGAAAGT
TTCCTTCTGATGTTACCACTTTGTTGCTCGCTGTAGATGCCTCGGTGTAT
ATGTTAAAT GGTAGGAAAACCGAGAAGGT TACGCTACAGGAGTTTCTTGA
ATTGTCTCCGGTGTTAGACTCCAAACGCGTTCTTTTAAAGGTTGAGATTC
CATCATGGACTGCT------------ CCTTCTGGTGATGACACTGAATTT
CTCTTTGAAAGCTATCGAGCCGCACCTCGT TCTATTGGAAATGCATTGCC
TTACTTGAACGCTGCTTTCTTGGCGCTAGT GT CTCGCCAAGAAGCATCAA
GAAAAGGT GTAACGGTAGAAAAATGCTTCCTGGCATTTGGTTCTTATGGC
GGGGATCATTCGAT CAGGGCGATAGAAGT GGAGACTTTCTTGACAGGTAA
ATTACTTAGCTACAGTGTTCTATATGAAGCTGTTGGTTTACTTAAAGGAA
TCATAGTCCCTGGCAAAGACACCT TGCACTCGGAATATAGAAAAAGCT TG
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GCTGITGGATATCTTTTTGAGT TTTTTTACCCACTGATCGAGAGT - - - - -
---------------------------- GGCCATAGAATATGTAGICTTG
ATTCAGGGAAT- - - AAGCATAACAACAGCCATGT TGATACCGTAAAATCT
CTTCCCTTCCTCTCATCTTCACAGCAAGTATTAGAG - - AGCAATGAATT
TAAACCTATTGGT GAAGCAGT TATCAAAGT TGGAGCTGCCTTACAACGCTT
CTGGTGAGGCGGTTTTTGI TGAT- - - ATACCGACTTTACCAGACTGICTT
CATGGAGCATTCATTTATAGCACAGAGCCT TTGGCTAAGATAAAAAGCT T
AAGCTTCAGAGAGAATGTAACTCCTACTGGAGITTTTGCTGTTCTTACTT
TCAAGGATATTCCACAACAAGGACAAAACATTGGT - - - TCCAAGACCCTT
TTTGGACCAGGACCTTTATTTGCAGATGAACTAACTCGATGT GCAGGTCA
AAGAATTGCTCTTGTGGT TGCAGACACACAGAAACATGCAGACATCCCTG
CAAAACTTGCAGTAGT TGAGTATGATACAAAGAATTTAGAACAACCGATA
TTAACTGI CGAAGATGCAGT TAAAAGATCTAGCTTTTTCGAGGTTCATCC
GATGI TTTACCCCGAACCAGTAGGT GATGI TATAAAAGGAATGGAAGAAG
CTGAGCGAAAGATAATCTCCTCTGAGT TGAGGCTAGGGTCACAGTACTTC
TTCTATATGGAGCCACAAACAGCACTTGCCTTGCCAGACGAAGACAATTG
TGTCAAGGTATTTAGT TCATCTCAAGCACCTGAGTACGTACATTCGGITA
TTGCTACATGTCTTGGCATTCAAGAGCATAACGT GAGAGTCATCACTAGA
AGAGT TGGTGGTGCCTTTGGT GGTAAAGCTGTAAAGTCAATGCCTGITGC
AACCGCATGCGCACTAGGCGCATACAAGT TGCAACGT CCTGT TAAGATGT
TTTTGAACCGCAAGACGGATATGATAAT GGCTGGAGGAAGACATCCGATG
AAGATAAATTACAATGT GGGATTTAGAT CAGAT GGGAAGCT CACAGCACT
GGAGCTTACAATGCTTATAGAT GCAGGGCT TGAGCCAGACGTAAGT CCAA
TCATGCCGCGGAATATAAT GGGT CCGCT GAGGAAGTAT GACTGGGGAGCT
TTGTCATTTGATGTAAAAGT GTGTAAGACGAATTGT CTGAGTAGAACACC
GATGAGAGCT CCCGGGGAAGT TCAAGGT TCTTACATAGCGGAATCCATTA
TCGAGAATGTAGCTTCTTCTCTTCAAATGGATGI TGATGCAGT GAGAAAA
ATAAACCTTCATACTTATGATAGCCTTAGAAAATTCTACAATCACATTGC
TGGTGATCCTGATGAATATACACTGCCTTTATTATGGGAGAAACTTGAGA
TATCTTCAAAGT TCAAGGAAAGATCG - - ATGGTGAAGGAGT TTAATCTT
TGTAATGTATGGCGAAAGAGAGCGATTTCTCGAGTACCTATAGTCCATCA
AGTTATGCAGAGACCGACCCCGGGGAAAGTAAGCATACT GAGTGATGGT T
CTGITGTAGI TGAGGT TGGAGGAAT TGAGATAGGGCAAGGATTGT GGACT
AAAGTACAACAGATGGTTGCTTATGGT CTCGGTATGGT TAAATGCGAAGG
AAACGAAAAGCT CTTGGATAGAATACGT GTAGT TCAGT CCGATACACTAG
GTATGATCCAAGGAGGT TTCACT GCTGGT AGCACGACAT CCGAGAGCAGT
TGTGAAGCCGT TAGCCTTTGCTGTGT TATCTTGGT GGAGAGATTGAAACC
TATAATGGATCAGAT GATGATGGAGAAGT CAGGT TCCGT GACATGGAACA
TACTCATTCAACAAGCGTATGGT CAGTATATTAATTTATCGGCGAGTACA
------ TTGCCAGAGTATTCTTCCATGGAATATCTCAACTATGGAGT TGG
AGTC- - - AGCGAGGT GGAAGT GGACCT TGT GACAGGAAAAACCGAGATTT
TAAGATCCGATATTATTTATGACTGTGGAAAGAGTCTTAATCCTGCAGT T
GATTTAGGACAGACCGAAGGAGCATTTGI TCAAGGCATCGGGT TTTTCAT
GATGGAAGAGT ACACTACT GATGAGAAGGGCGCT TGT GGTGCAACAAGGCA
CTTGGGACTACAAAATACCGACT GTGGACACAATCCCAAAACACTTCAAC
GTTGAGATTGT CAACACT GGT CATCATAAAAACCGCGT TCTCTCCTCCAA
AGCGT CGGGT GAGCCGCCATTGCTTTTAGCAGCTTCTGI TCATTGT GCAA
CAAGATCAGCCATTAGGGAAGCT CGGAAACATTCCCTTTCATCGAACTTC
ATTGATGGGTCTGATTCGGAATTTGAGT TACCTGT TCCAGCGACTATGCC
TGTGGTGAAGTCTCTTTGCGGATTGTATAGT GTAGAGAAATACTTACAAG
GAAAGATCAAAGGACAA

>P

GAAGAGAAGCAGAGG - ------- GAAACAGGCAGAGGGAGTCTAGITTT
TGCCGT CAACGGACAGAGGT TCGAGGT GTCGTCGAGATTAGACCCTTCAA
CAACCTTGCTTGAGT TCTTGCGAACCAGGACATCTTTCAAGAGT GTCAAG
CTCGGTTGTGECGAAGGT GGT TGTGGTGCTTGCATTGT TCTACTCTCCAA
GTATGATCCTGT GCGT GACCAAGT TGAGGATTTCACAGTCAGI TCATGTC
TCACACTGCTTTGCAGT GTGAATGGATGI TCGGT TACAACATCTGAAGCC
CTTGGAAATAGCAAAGATGGATTCCATCCGATTCACCAGAGATTCAGT GG
TTTCCATGCTTCTCAATGTGGCTTTTGTACTCCTGGAATGTGTGTTTCAC
TCTTCGGAGCCCTTGT TAAAGCTGAAAAGAATGAC- - - CAAAGGGAGCCT
TCTCCAGGATTCTCCAAGCT GACAGT CGT TGAAGCTGAAAAGCGCTATCTC
AGGAAATCTTTGT CGCTGTACTGGATATCGACCCATTGCTGATGCGT GTA
AGAGTTTTGCGGGTGATGT TGATATTGAAGATTTGGGATTAAACTCTTTT
TGGAAGAAGGAA- - - GAGAGT CCCGAAGCGAAGATGAGTAGGCTACCTTT
ATATGACCATAATCATGAGATATGCACTTTCCCTGAATTTTTGAAAAGGEG
AAATAAAATCTTCCTTGCTTTTGGATTCTGAAAGATATTCT- - - - - - - - -
--------------- TGGTGCACACCTGCTACTGT TGAGGAGCTTCAGAG
CTTATTAAAAAGCATTGATGCCGACTGCAAAACCAGGATGAAACTAGT GG
TTGGTAACACAGGTATGGGT TATTACAAGGACCTAGACCACCATGACAAG
TACATAGATCTCAGATGT GT TCTGGAGCT CTCGAGTATTAGGAGGGAAGA
A- - - GGAATCGAAATCGGGGCAGCTGTCACTATTTCTAAAACTATTGAAG
CTCTGAAGGAAGAAATTAACAGCGAGT TTAATTCAGAATGCAAGATTGT G
TTTAAAAGAATTGCATTGCACATGGAGAAGATTGCTTCTGAATTTGITCG
AAATACAGGCAGT GTAGGGGGGAATTTGGT GATGGCACAAAGGAAACATT

56



TTCCATCAGATATTGCCACGATACT GCTGGCAGCAGGTGCATTTGTTCAC
ATTCTAACTGGTACCTTGCATGAAAACGCTTACTTTAGATGAGTTTCTGGA
AAGGCCTCCA- - - TTGGATTCCAAAAGTGTGCTATTAAATATTAAGATTC
CAAATTATGCAGCATCCAAGAACATATCTTCTGAAATGGACAGCAAGT TG
TTATTCGAAACTTATCGT GCT GCACCGCGACCCCT TGGAAATGCATTGCC
CTATTTAAATGCAGCTTTCTTGICTGAAGI TTCCTGI TTGAAATCTTCT-
- - GGTTCAGCCGTGI TAAATAAATGCCGGGTCGTTTTTGGTGCTTATGGA
ACCAAACATGCTATCAGAGCAAAGGAAGT TGAGAAATTTTTGT CTGGAAA
AATACTAACCATTGGTGT TCTATATGAAGCTGI TAAACT GGT TAAAGCCA
ATGTGGT TCCTGAAGAT GGCACGCCGAGT CCGGCCTACAGGTCAACGCTTA
GCTCCTGGTTATCTCTTTGACTTTCTCTACCCCTTGGTAGACATTAACTC
TAAAATTTCTGGTGI TTGGTCGGATGAATATTGTAATACTTCATTGITCA
AGGATGCAAAAATAAAACAGAAGTACAGCCAGCTTGATCATGTGCAATTA
CCCACTTTGCTGT CATCATCAGAGCAGGT GCTTGAATTAAACAATGATCA
TCATCCTGI TGGT CAGCCTACTAAGAAAGT TGGAGCCGCCCTTCAAGCTT
CTGGGGAGGCTGT TTTTGTGGATGACATTCCCTCTCCTACAAATTGTCTA
CATGGAGCATTCATTCATAGCAT GAAGCCT TATGCAAGGGT CAAGGATAT
CAAATTCAAGT CTAAATTACTACCAGATGGAGTTTCTGGGCTGATTTCGG
TCAGAGACATTCCAAAAGGT GGGGAGAACAGAGGT - - - TGTACGACTAGT
TTTGGCACTGAATCTTTGT TCGCAGATGAGCTTACGCAGTATGCTGGAGA
GCGTCTTGCTTTTGTGGT TGCAGATACACAGAAACATGCTGATATAGCAT
CCAACCTTGI TGAAGI TGATTATGACATTGAAAATCTAGAACCACCCATT
TTAACTGTAGAAGAGGCCATTAAGAGATCTAGCCTTCTCGAGGTTCCTCT
TCTCCTCTACCCCAAACAAGT TGGTGATATATCAAAAGGATTGGCTGAGG
CTGATCACAAGATTCTCTCTGCCAAGATAAAACT CGGT TCACAGTACCAT
TTCTATATGGAGACT CAAACT GCCCTTGCGCTTCCTGATGAAAACAACTG
CATGGTGGTTTACAGI TCAACCCAGT GTCCCGAATATGCACATGT TAACA
TTGCAAAATGTCTTGGTATTCCTGAGCATAATGI GCGT GTGATTACAAGG
AGAGT CGGAGGAGCCTTTGGT GGAAAGGCCATGAAAGCAATTCCTGITGC
TACAGCATGT GCTCT TGCAGCGCACAAGT TTCGT CGCCCT GTGAGAACGT
ATTTGAATCGCAAGACCGATATGATAAT GGCAGGAGGAAGGCATCCCATG
GAAATAACTTATAATGTAGGATTTAAATCAAATGGGAAAGT TACAGCCTT
ACAGCTTGATATATTAATCAATGCTGGAATATCTTTCGATATAAGT CCAC
TGATGCCAAAAACCATTCTGAGT GGGCTAAAAAAGTATGACTGGGGT GCT
TTATCTTTTGATATAAAGGTATGCAAAACAAATCATTCAAGTAAAACTCC
AATGCGAGGCCCT GGGGAGGTACAAGGAT CATACATTGCAGAAACCGT AA
TCGAACATGTAGCGT CTACCCTTTCCATGGATGTAGATTCTGTGAGAAAC
ATAAATTTTCACAGATATGATAGCCTTAAATTATTCTATGATGITGCCTC
AGGTGATTCTGTAGAGTATACTCTAACATCAATATGGAATAAGT TAGCAG
AATCTTCAAGCTTCAAACAAAGGGT TGAAATAATAAAGCGAGT TCAATAGG
TGTAAGGT GTGGAAGAAAAGAGGTATTTCTCGAGT GCCTATTGTGCATCA
AGTGT TCGT GGGACCAACT CCGGGGAAAGT AAGCATTCTAAGT GATGGGT
CGGTITGTCGI TGAAGT CGGCGGAATAGAGT TGGGT CAAGGGCTCTGGACA
AAGGTAAAACAAAT GGCTGCATTTGCTCTCAGCTCAATCAAATGT GACGG
GGTAGAAAAT CTTCTGGACAAAGT AAGGGTAATACAAGCTGATACTCTGA
GTTTAACT CAAGGAGGAAT GACT GCAGGGAGCACCACATCAGAGTCAAGC
TGTGAATCAGT TAGACTTTGCTGTGCAGT CTTGGT TGAGAGACTGGCACC
TCTAAAGGAAACGI TG - - CAGGGGCAAATGGGT TCCGTAACATGGGATG
CGCTCATTTGCAAGGCATATGTGGAATCACTGAATTTATCAGCATCTTCA
CATTACATCCCTGACTTTACTTCGATGCACTACTTAAACTATGGCGCTGC
AGTA- - - AGTGAGGTAGAGGTAAACCT TCTGACAGGGGAAACAACTATTT
TGAGATCAGATATTATATACGATTGT GGACAAAGT CTCAACCCTGCGGTG
GATTTAGGACAGATTGAAGGAGCCTTTGT CCAAGGGATTGGT TTTTTTAT
GCTTGAAGAGTACACGACGAATTCTGATGGACTAGT GGT TGCAGACAGCA
CATGGACATATAAGATCCCTACAATAGACACCATACCAAAACAATTCAAT
GTGGAAATACACAACAGT GGACATCACCAGAAACGTGTTCTCTCTTCAAA
AGCTTCCGGGEGAGCCACCGCTACTCCTTGCAGCATCAGI TCACTGIGCTG
CAAGAGCAGCTATAAGAGATGCTAGACAACAGCTTCATTCATGGGGTTGC
ATGGATGAGT CTTACTCAACATTCAACT TGGAGGT CCCTGCCACCATGCC
TAAGGT GAAGGAACT TTGT GGCCTGGACAACGT GGAAAGGTACT TAGGGT
GGAAAATGGGTAGAAAG

>R
GAGGATCATGAAAGTACAGCAACAGAAACAGAAAGGAGCAATCTTCTTTT
TCGCTGT TAATGGGGAGAGGT TTGAGCTCTCAAGT - - - GTTGACCCTTCTA
CTACTTTGCTCGAGT TCTTGCGTACCCAGACACGTTTCAAGAGTGTTAAG
CTCAGT TGCGGTGAAGGT GGT TGTGGTGCTTGTATTGCGCTGCTCTCCAA
GTATGATCCGI TCAGT GACGAAGT TGAGGATTTTACTGTAAGI TCATGTC
TCACATTGCTTTGCAGTATAAATGGATGI TCAATTACAACAAGT GAAGCGC
CTTGGTAATAGCAAAGAT GGCTTCCACTCAATTCACCAGAGGT TCACAGG
ATTCCATGCTTCTCAATGCGCCTTTTGTACTCCAGGAATTTGCATCTCAC
TCTATGGGGCCCTTGT TAATGCTGAAAAGACAGAT- - - CGACCAGAGCCC
TCACCAGGATTCTCCAAGCTTACAGT GGT TGAAGCTGAGAAAGCTGITGC
AGGAAATCTTTGI CGCTGTACTGGATATAGACCCATTGCCGATGCATGCA
AAAGTTTTGCAGCTAATGI TGATATGGAGGACTTAGGATTCAACTCTTTC
TGGAAGAAGGAA- - - GACATTCAGGAAGCAAAGATAAGCAAGTTACCTGT
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GTATAATCATAATCACAATAGTTGTACTTTCCCTGACTTCTTAAAAAGGG
AAGTCAAAGATTCCTTGCTTTTGGATTCTAAAAGATACCAT- - - - - - - - -
--------------- TGGTACAAACCTGCTAAAATTGAGGAGCTTCATGA
CTTATTAAAATCTAGT GATGCTGAT- - - GGAGTTCGTAGGAAACTAGT GG
TTGGTAATACAGGT GTGAGT TACTATAAGGAAGT AGAGTATTATGACACG
TACATAGACCTCAGAAATATTCCTGAGCT CTCAATCATTAGAAGGGAGCA
GTCAGGAGT TGAAATTGGGGCTGCTGTCACTATTTCGAAAGCTATTGAAG
CTTTGAAGGAGGAAAGT AAAGGT GAGT TTCTCTCAGAATGTAAAATGATA
TATGAAAAAATTGCTATTCATATGGAGAAAATTGCTGCTGCATTTGITAG
AAATACAGGTAGT GT TGGGGGAAATTTAGT GATGGCACAGAGGAAACATT
TTCCTTCAGATATTGCTACTATACTTCTAGCAGCTGGTTCATCAGTITGAG
ATAATGACAGGCATTATTCGTAAAAAGCTTACACTGGAGGAGT TTTTGGG
AAGGCCTCCA- - - TTGGATTCCAAAAGTGTACTTTTAAGTGTTAGGATCC
CTAATTGTGAATCAATTAAGAATGTATCTCTTGAAAGAGATAATAAGTI TG
TTATTTGAAACCTATCGAGCT GCACCGAGGCCCCTTGGAAATCCTTTGIC
CTATCTGAATGCTGCTTTCTTGGCTGATGI TGCCTGCTCTAAACAATCG
- - GGTGGAATTGTGT TAAATAGCTGTCGGTTGGCTTTTGGTGCTTTTGGA
ACCAAACATGCAAT TAGGGCGAGGAAAGT TGAGGAATTTTTAGCT GGAAA
ATTGITAACCATTGGTGTTCTTTACGAAGCTATTAAATTGGTTAAATCTA
CTGTGATACCT GAAGAAGGGACT CGACATCCTGCATATAGGACAAGCTTA
GCTGITGGTTTTCTTTTTGACTTTCTTGGCCCAGTATCAGTTACT- - - - -
- - - - CTTGGTAGTGGT TGGT TAGATGGAGGTATAAATTCTTCAATATTCA
ACGGTGCGATACTAAACCAAAAT CAAGCGT GGCTGGACCAAGTCAAATTC
CCCACTTTGCTATCTTCATCAAAGCAGGT GGTCCAAATAAACAAAGATTA
TCATCCCATTGGCGAGCCAGT TACAAAATCTGGAGCTGCTCTTCAAGCTT
CTGGTGAAGCTGT TTATGTGGATGACATTCCCTCTCCCAGAAATTGTCTA
CATGGTGCATTCGT TTATAGCAAAAAGCCT TTTGCGAGGGTAAAGGATAT
AGAACTCAATTCTAAATTCCATATCAGTGGAGT CACTGCACTTATTACTT
TTAGAGACATCCCAAAAGGCGGGGAAAACATAGGT - - - TCTAAAACTATT
TTTGGTTTGGAGCCTCTGT TTGCTGATGAGCTTACTCGATGT TGT GGAGA
GCGTCTTGCTCTAGT GGT TGCAGATACACAGAAACAT GCAGAATTAGCAT
CAAACCTTGCAGT GGT TGACTATGACCTGGAAAATCTAGACTCTCCCATT
TTAACTGTAGAGGATGCTATAAAGAGATCTAGCCTTTTTGATGTCCCTCC
CTTTCTCTACCCTAAACAAGT TGGTGATATATTAAAGGGAATGCGCTCAAG
CTGATCACAAGATTCTCTCAGCT GAGATAAAACTTGGGT CACAATACTAT
TTCTATATGGAGAATCAAACT GCCCTTGCTGT GCCAGATGAAGACAATTG
CATAGTAATTTATAGI TCAATTCAGTGCCCTGAGT TTGCACATCGCTGTITA
TTTCAAGATGTCTTGGTGT TCCTGAACATAATGTACGT GTGATTACAAGA
AGGGT TGGAGGAGCCT TTGGAGGAAAGGCCATAAAAGCCATGCCTGITGC
TACAGCCT GTGCACTAGCAGCATACAAGT TACAGCGCCCTGTCAGATTGT
ATCTTAATCGCAAAGTAGATATGATAAT GGCAGGAGGAAGGCATCCTATG
AAAATAACATACAGT GTAGGGT TCAAATCTAAT GGGAAAATTACAGCCTT
ACAGCTTGATATATTGATTGATGCTGGCATATTTCCAGACATAAGT CCAA
TAATGCCAATAAATATTCTGGCCTCGCTGAAAAAATAT GACTGGGGT GCT
TTATCTTTTGATATAAAGGTATGCAAAACAAATCTTCCAAGTAGATCAGC
TATGCGGGCCCCT GGAGAGGT GCAAGGATCATATATCGCAGAAGCTGTAA
TTGAACATGTAGCATCTTCTCTTTCTGI GGATGCAGATTCAGT GAGAGCC
ATAAACCTCCACACTTATGATAGCATTAACTTATTCTACGATAATATTGT
TGGTGAGCCTCTAGAATACACTTTAACT TCAATATGGGATAAGT TAGTGA
CATCTTCAAGT TTTATCCAAAGGACTAAAAT GATAAAAGAGT TCAATAAG
TGTAATTTGIT GGAAAAAAAGAGGTATTTCTCAAATACCTATTGTACATCA
AGTTACATTGAGACCAACT CCAGGGAAAGTAAGCATTCTAAGT GATGGGT
CTGITGTTGI CGAAGT TGGAGGAAT AGAGCT GGGCCAGGGGECTCTGGACG
AAGGT GAAACAGATGGCAGCATTTGCTCTTAGT TCAATCAAGT GTGATGG
AGTAGGAGACCT CTTGGATAAAGTAAGAGT CATACAAGGTGACACCTTGA
GTTTAATTCAAGGGGGT TTTACT TCTGGGAGCACTACATCCGAGT CAAGC
TGTGAAGTAGT TAGACTTTGCTGTAAAGATTTGGT CGACAGACTGACACC
TCTGAAAGAAAGGT TA- - - CAAGGGCAAATGGGT TCTATAAGATGGGAGG
TGCTAATTCACCAGCCTTATTTGGAAGCTGTCAACTTATCAGCAAGI TCT
TACTTCGTCCCTGACTTTGCTTCTATGCAATACCTAAATTATGGTGITGC
TTCG - - AGCGAGGT GGAGATAGACCT TCTGACAGGACAAACAACAATTT
TGAGATCAGATATTATATATGACTGTGGACAAAGT CTCAACCCTGCTGT G
GATCTAGGCCAGATCGAAGGGGCTTTCGT CCAAGGAATTGGCTTTTTCAT
GCTTGAAGAGTACACAACAAACT CGGATGGATTAGT GATTGAGGATGGCA
CATGGACATACAAGATCCCTACACTAGACACTATACCAAAACAGT TCAAT
GTGGAGATTTTAAACAGT GGCCATCACCAAAAGCGTGTTCTATCATCCAA
AGCTTCTGGT GAACCGCCAT TGCTCCTAGCAGCCTCAGI TCACTGT GCCA
TAAGAGCT GCCTATCAGGGATGCCCGACAGCAGCTTCATTTGTGGGGITGC
CTAGATGATAGT CCTACAACGT TCGACT TGGAGGT CCCTGCCACCATGCC
TGTTGTAAAAGAGCT CTGCCGGCTGGACATTGT GGAGAGGCACT TGCAGT
GGAAAATGAACAGCAAG

>0

GGCGGT GAACGGGGAGAGGTACGAGGCGGT GGGG - - GTCGACCCGT CGA
CGACGCTGCTCGAGT TCCTCCGCACGCGGACCCCCGT CAGGGGCCCCAAG
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CTCGCCTGCGECGAAGGT GGAT GT GGCGCAT GCGT GGT CGTCGT GTCCAA
GTACGACGCCGT CGCCGACGAGGT GACCGAGT TCTCGGCGAGCTCCTGCC
TGACGCT GCTCGGCAGCCT GCACCACT GCGCGGT CACCACCAGCGAGGEC
ATCGGCAACT CCAGGGATGCGCTTCCACGCT GT GCAGCGGCGGCTCTCCGG
CTTCCACGCCT CACAGT GCGGCT TCTGCACGCCGGGCATGT GCATGT CCA
TCTACTCCGCGCT CGCCAAGGCT GACAAGGCAT CCGGT CGCCCCGCGCCG
CCGACGGGGT TCTCCAAGAT CACCGCCGCCGAGGCAGAGAAGGCCGTCTC
CGGCAACCT GT GCCGCT GCACT GGCTACAGGCCCAT CGT CGACGCCTGCA
AGAGCT TCGCCGCGGACGT CGACCT CGAGGATCTTGGCCTCAACGCCTTC
TGGAAGAAAGGCGT CGACGACGAGCACGCTGACATCAACAAGCTGCCTCGC
ATACT CCGGT GGCGCCGCCGT CTGTACGT TCCCGGAGT TCCTCAAGT CGG
AGATAAGGT CGT CCATGGGT CAAGCGAATGGT GACACT TCGGCGGTGGTG
GTCACCGGCGACGGCT GGT TCCACCCCAAGAGCGT CGAGGAGT TCCACAG
GITGTTTGACTCTAACCTGT TCGAT- - - GAAAGGTCTGTGAAGATTGT GG
CATCGAACACCGGCT CCGGAGT GTACAAGGATCAAGACCT CCATGACAAG
TACATCAACATCTCGCAGATTCCGGAACT CTCAGCCAT CAATAGAAGCAG
CAAGGGCGTAGAGATCGGAGCTGT CGT GTCTATCTCCCAAGCCATCGACA
TACTGTCGGATGGAGCCELG - - - === === === === m - o - - - GIG
TTTAGAAAGATCGCTGATCACCT GAGCAAAGT GGCCTCGCCGT TCGTCCG
GAACACGGCGACCATTGGAGGCAACATCATCATGGCGCAGAGGTTGTICTT
TCTCGTCGGACATCGCAACTGI TCTTCTCGCTGCAGGATCAACTGTCACC
ATCCAGGT GGCCGCCAAGAGGAT GT GCATCACT CTGGAGGAGT TCTTGAA
GCAGCCTCCA- - - TGTGATTCCAGGACATTGCTGGTCAGCATCTCTATCC
CEEATTGG --------==--mmmmm e oo - - GGITCAGATGATGGCATC
ACCTTTCAGACGTI TTCGTGCGGCTCCTCGTCCACTTGGCAATGCTGIGTC
ATATGITAATTCTGCATTCT TGGCAAGAAGT TCAGT GGATGGATCATCA-

- - GGGAGCCATCTCATTGAGGATGT TTGCTTGGCATTCGGCCCCTTTGCEG
GCCAAGCACGCCAT CAGAGCTAGGGAGGT TGAGAAGT TCTTGAAGGGAAA
ATTGGT TAGT GCACCAGTGATACTTGAAGCAGI TCGTCTTCTGAAAGGTG
TTGTTTCACCAGCT GAAGGCACAACACATCCTGAATACAGAGTCAGCTTG
GCCGTCAGITATCTGTITCAAATTCCTGTCTTCCCTTACTAATGCCTTGGA
TGAGCCTGAAAATGCTAATGI TCCCAATGGT TCATTTACTAATGGAACCG
CAAATGGTATTGT TGATTCCTCGCCAGAGAAGCACTCAAATGTI TGACAGC
TCTTATTTGCCAATAAAAT CAAGGCAAGAGATGGT TTTCTCTGATGAATA
CAGACCTATTGGAAAACCGAT CGAGAAAACGGGAGCTGAGCTCCAAGCT T
CTGGGGAGGCAGT GTATGT CGATGACATCTCTGCTCCAAAGGATTGCCTC
TATGGGGCATTTATCTACAGCACACACCCT CACGCTCACATAAAAGGTGT
AAACTTCAGATCATCTTTGGCTTCACAGAAGGT CATCACAGTTATCACTT
TAAAGGACATTCCTACCAATGGAAAAAATATTGGATCATGCTCCCCAATG
CTAGGAGATGAAGCGCTTTTCGI TGATCCTGT TTCTGAATTTGCTGGACA
GAATATTGGT GT TGTGATTGCTGAAACT CAAAAGTATGCCTATATGGCGG
CGAAGCAATCTGTGATCGAATATAGTACT GAAAATCTTCAGCCACCAATT
CTGACAGTAGAAGACGCT GTCCAGCATAACAGCTACTTCCAAGT TCCCCC
ATTTTTAGCTCCTACGCCAATTGGT GAGT TCAACCAAGCCATGTCTGAAG
CTGATCACAAGAT CATAGAT GGGGAGGT GAAACTTGAATCCCAATACTAT
TTCTACATGGAGACACAGACGCCCTTAGCTATCCCTGATGAAGATAACTG
TATAACCCTCTATGI GTCGGCGCAACTACCTGAGATTACTCAAAATACTG
TTGCGAGGT GCCTTGGCATTCCATATCACAACGT CCGTATCATCACGAGA
AGAGT TGGAGGAGGT TTTGGT GGAAAGGCAAT GAAAGCAATACATGITGC
AACTGCTTGT GCTGT CGCCGCATTCAAGCT GCGGCGT CCGGT TCGAATGT
ACCTCGATCGCAAGACAGACATGAT CATGGCGGGAGGGCGGCATCCGATG
AAGGTAAAGTACT CCGT CGGT TTCAAGT CCGACGGCAAGATCACGGGTCT
GCACGT TGATCTCAGAAT CAACT GCGGAAT AT CGCCGGACT GCAGCCCGG
CGI'TGCCAGI CGCCATTGT CGGGCECT CTGAAGAAGT ACAACT GGGGGGECT
CTCTCCTTCGACATCAAGCT CTGCAAGACGAACGT CTCGT CGAAGT CGGC
GAT GCGGGECT CCCGGCGACGCGCAGGGCT CGT TCAT CGCCGAGGCCATCG
TCGAACACATCGCGT CTACTCTCTCAGT GGACACGAACGCCATCAGGAGG
AAGAACCTCCATGACTTCGAGAGCCT CAAGGT GTTTTACGGGAATAGCGC
CGGTGATCCTTCGACGT ACAGCCT CGT CACCAT CTTCGACAAGCT GGCGT
CGT CGCCGGAGT ACCAGCAGAGGGCCGCCGT GGTCGAGCATTTCAACGCC
GGCAGCAGGT GGAAGAAGCGGEGGCATTTCT TGCGT GCCGATCACCTACGA
CGT GAGGCT CCGGCCAT CTCCGGGGAAGGT GT CCAT CAT GAACGACGGCT
CCATCGCCGT CGAGGT CGGCGGECGT CGAGAT CGGGCAGGGEGECT GTGGACG
AAAGTGAAGCAG- - - ACAGCGT TCGCGCTGGGCCAGCTCTGCGATGATGG
CGGCGAGGGCCT CCTCGACAAGGT CCGT GT CATCCAGGCCGACACCCTGA
GCATGAT CCAGGGAGGCT TCACCGGCGGGAGCACGACCTCCGAGACTAGC
TGCGAGGCT GT TCGGAAGT CGT GCGCCGCCCT CGT GGAGAGGT TGAAGCC

CCTTGATTGCCCAGGCAAGCAT GGCGAGCGT GAAGCT GACAGAGCACGCG
TACTGGACGCCTGACCCCACGT TCACTAGCTACTTGAACTATGGAGCTCGC
AATT- - - AGT GAGGT GGAAGT CGAT GT GCT GACGGGAGAAACCACCATCC
TGAGGAGCGACCT CGT GTACGACT GT GGGCAGAGCCTGAATCCTGCTGT G
GACT TGGGCCAGGT GGAAGGCGCATTCGT GCAAGGGATCGGECTTCTTCAC
GAACGAGGAGT ACACGACCAACT CCGATGGGCTGGT CATCAACGACGGCA
CGT GGACGTACAAGAT CCCCACCGT GGACACCATCCCCAAGCAGI TCAAC
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GTCGAGCT CAT CAACAGCGCCCGCGAT CACAAGCGCGT CCTCTCCTCCAA
AGCGT CCGGT GAGCCGCCGCTGCTGCT GGECGT CGT CGGT GCACT GCGCGA
TGAGGGAGGCGAT CAGGGCGGCCAGGAACGAG: - - - - - - - - TTCGCCGGC
GCCGGCGGECT CGT CGCT GACGT TCCAGAT GGACGT GCCGGCGACGATGCC
GATCGT CAAGGAGCT CT GCGGCCT CGACGT CGT GGAGAGAGATCTCGAGA
GCTTTGCTGCCAAAGCC

GAGCAGTCTGAACCA- - ---------- ACTGTCAACGACTGICTGGITTT
TTCTGT TAATGGGGAGAGGT TTGAGGT CTCCACC- - - ATCCACCCTTCCA
CTACTTTGCTTGAATTCTTGCGI TCTCACACTCCTTTCAAAGGT GCCAAG
CTCACGCTGTGGTGAAGGT GGCTGTGGTGCTTGTGTTGT TCTTCTGTCCAA
GTATGACCCTGTGCTTGACCAGGT GGATGATTTTGCAGTGAGI TCATGTC
TTACACTGCTTTGCAGTATAAATGGATGI TCAATTACTACAACTGAAGCC
CTTGGGAACATAAAAAAT GGGTTCCACCCAATTCATGAAAGGT TCTCTGG
ATTCCATGCTTCTCAGTGIGCCTTTTGTACTCCTGGAATGTGCATGT CAT

TCTTCTCGGCTCTT- - - < = = mmm e mmm e e m CGGCCAGAGCCC
CCTCTGGGATTCTCCAAGCTTAAA: - - = - <o s e m e mee e me e
- - - - GOCTATTGCAGGAAATCT- - < - =« = = m o meemmm o e o CTGT

CGCTTTTTGCAGCAGATGT TGATATGGAGGATTTGGGGTTTAATTCTTTT
TGGAGAAAGGGA- - - GATAGTAATGAAGT GAAAATAAGCAGCTTACCCTT
GTATAACCATAATGATAAGATTTAG: - = - === === c e o mmm e e e
-------------------------- TCTAGAAGATACTCC- - - - - - - - -
--------------- TGGAATAATCCTGTTAGCCT TGAGGAACTTCAAAG
CTTATTGGAAAGG: - - = = = = = === = mm o em e o e mee e ee

TATATTGATCTAAGATATATCCCTGAACTCTCAATGATTAGAAGGGATAA
TAATGGGATAAAAATTGGAGCAACTGTAACAATTTCTAAAGCTATTGAAG

TATAAAAAAATTGCT GACCATATGGAAAAAATTGCTTCAGGGT TCATCCG
GAACTCAGCTAGT CTAGGTGGAAATCTTGT GATGGCACAAAGGAACCATT
TTCCATCTGACATTGCTACAGTACTTCTTGCAGTAGGT TCAACAGTAAAT
ATAATGAATGGT CTCAAAAGT GAAGACGCTTACATTGGAGGAAT TG - - - -

---------------------- CAAAAGTATACTCTTAAGTGTCAAAATC
CT----ccceanns ATTACAGGCATTTCTTCCGGGGCCAAGATGAAGT TA
CTGITTGAAACGTATCGAGCT GCACCACGACCCCTAGGAAATGCATTGCC
CTATTTAAATGCTGCTTTAATGGCTGAAGI TTTTCATTGTAAAACTTCT-

- - AATGGGATTATTATAAGTAGCTGCCAGT TTGCTTTTGGTGCTTATGGG
ACTAAACATCCAATAAGAGCTGCAAAAGT TGAAGAATTTTTAACTGGAAA
AATGCTAAGTGITGGTGTTCTATATGAAGCTATTAAATTAGT TAGAGGCA
TTGTGGTACCTGATGATGGCACT TCAAGT CCAGCT TACAGGGCAAGCT TG
GCTGTCAGITTTCTTTTTGAGI TCTTTAGCCATTTGGT TGAGCCT - - - - -

---------------------------------- AATCCTGAATCTCATG
ATGCTTCTGAACTAAAAAGAATTAGCAACCAGT TAGATCATGGTAAAATC
CCAACCTTGCTATCTCCTGCAAAGCAGGTAGT GGAATTGAATAGACAGTA
TCATCCAGT TGGT GAGCCAAT TGCAAAAT CTGGAGCTGCACTCCAACGCTT
CTGGTGAGGCTGT TTATGTGGATGACATTCCTTCTCCAATGAATTGCCTA
CACGGGGCTTTCATTTATAGTACGAAGCCT TACGCT CGAGT AAAGGGTAT
CAAATTTAAGCCTAAATCACTGCCAGATGGAGTCAGTTCACTTATTTCTT
TCAAAGATATCCCA- - - - - - GGGGAGAACATAGGC- - - TCTAAAACTATA
TTTGGTATTGAGCCTTTATTTGCTGATGATTTTACTCGATGT GCCGGACA
GTATATTGCTTTTGTGGT TGCAGACACACAGAAACAT GCAGATATGGECTG
CAAACCTTGCAGTGGT TGATTATGATGT GGGAAATTTGGAACTGCCCATT
TTATCTGTAGAAGAGCCTGT TAGGAGATCTAGCTTTTTTGAGGTTCCTTC
TATCTTGAACCCAAAAAAGGT TGGTGATTTCTCGAGAGGAATGGCTGAAG
CTGATCACAAGATTCTCTCTGCTGAGATCAAACTTGGGT CACAGTACTAT
TTCTATATGGAGACACAAACT GCCCTTGCAATTCCAGATGAAGACAACTG
CATTGTGGTTTACAGI TCAATACAATGCCCTGAATATGCACATAGTACTA
TTTCGAGATGTCTTGGTATTCCTGAACATAATGI TCGT GTGATCACAAGA
AGGGTTGGAGGT GGT TTTGGT GGAAAGGCCATAAGAGCAATGCCTGITGC
TACAGCATGT GCACT TGCAGCATACAAAT TACGCCGCCCT GTCCGGATAT
ATATGAATCGCAAAACT GATATGATAATAGCAGGAGGAAGACATCCAATG
AAAATAACCTATAGT GTAGGATTCAAATCTGATGGCAAGATTACTGCCTT
ACACCTTGATATATTAATCAATGCGGGAATAGCT GCAGATATAAGCCCAA
TTATGCCTCACAACCTTCTGGGTGCCCT TAAAAAGTATGATTGGGGT GCT
TTATCTTTTGATATAAAAGT TTGCAAAACAAACCATTCGACTAAATCAGC
AATGCGT GCTCCTGGGGAGGTACAAGCTACATTTATTTCTGAAGCTGTAA
TTGAACATGTAGCATCTACTCTTTCCATGGATGI GGACTCTGTGAGAAGC
AAAAACCTCCATACTTTCAACAGCCTCAAATTTTTCTATGAGGGCAGTGC
AGGTGAACCTGT TGATTACACTTTACCTTCAATCTGGGATAAGT TGCCTA
GTTCTTCAAGACTTAAACAAAGAACTGAAATGATAAAGCAGT TTAATATG
TGTAATAAAT GGCAGAAAAGAGGTATTTCTCAAGTACCGATTGTGCATGA
AGTTTCATTGAGGCCAACT CCAGGGAAAGTAAGCATTCTTAGT GATGGAT
CTGITGCTGI TGAAGT TGGAGGGAT TGAGCT AGGCCAGGGGECTGTGGACC
AAAGT GAAACAGATGGCTGCATTTGCTCTCAGCTCAATTCAGTGTGATGG
AATGGGAGACTTCTTGGAGAAAGTAAGGGT CATACAATCAGATACATTAA
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GCTTAATACAGGGGGGT TTTACT GCTGGAAGCACTACATCAGAGT CCAGC
TGTGAAGCTATTAGACTCTGCTGCAATATTTTGGT TGAAAGACTAACTCC
TACCAAGGAAAGATTG - - CAGGAGCAAATGGGT TCTGT TGAATGGGGCA
CACTGATTCTTCAGGCACAAAGT CAAGCTGTGAACTTATCAGCAAGITCT
TACTATGICCCTGACTTTTCTTCCATGAAATACCTAAACTATGGTGCTCGC
TGTAATGI CACAGGT GGAGGTAAATCTTCTCACTGGAGAAACCACCATTT
TGCAATCTGATATTATATATGACTGT GGGCAGAGCCTCAACCCTGCTGTG
GATTTAGGACAGATAGAAGGAGCTTTTGTCCAAGGGATTGGGT TTTTTAT
GCTCGAGGAATACACAACTAATTCAGAGGGACT GGT GGTCACT GAAGGCA
CATGGACATACAAGATCCCAACAATTGACACCATACCCAAGCAGT TCAAT
GTTGAGATACT GAACAGCGGACATCATACAAAACGTGTITCTTTCTTCTAA
AGCTTCTGGTGAGCCACCATTACTTCTAGCAGI TTCAGI TCACTGIGCTA
CAAGGGCAGCTATTAGAGAAGCCCGACAACAGCTTCTTTCCTGGACT GGG
CTATGCAAGT CTGATTTGACATTCCAGT TGGAGGT CCCGGCAACAATGCC
TGTTGTGAAGAATTTGT GCGGACT GGAGAATGT GGAGAGCTACTTACAAA

ABA. ABA2. f ast a

>A

TCAACGAACACTGAATCTTCTTCTTATTCTTCTCTTCCTAGT CAAAGGCT
TTTGGGTAAAGT GGCATTGATCACT GGAGGAGCCACAGGGATAGGTGAGA
GCATTGTTCGTCTGT TCCACAAGCACGGT GCCAAAGTCTGCATTGTTGAT
CTGCAAGAT- - - CTCGGAGGT GAGGTGTGTAAAAGTCTGCTTCGTGGTGA
GTCCAAGGAGACGGCTTTTTTCATCCATGGCGATGI TAGAGTGGAAGATG
ACATTAGCAATGCGGTTGACTTTGCAGTCAAAAATTTTGGGACGCTTGAT
ATACTTATCAACAATGCAGGATTATGTGGAGCACCGTGCCCTGATATTCG
TAATTATAGT TTGAGTGAGT TCGAGATGACCTTTGATGT GAAT- - - GAAG
GAGCTTTTCTAAGCATGAAACAT GCAGCTCGTGTAATGATACCGGAGAAG
AAAGGGTCGATAGT TTCCTTATGTAGT GT GGGAGGT GT TGT GGGAGGCGT
TGGTCCACATTCTTATGTTGGT TCCAAGCATGCTGTTCTAGGCTTGACTA
GGAGTGT TGCAGCGGAGCT TGGACAGCACGGGATACGTGTGAACTGTGT T
TCGCCTTACGCGGT TGCAACTAAACTCGCTTTGGCTCATTTGCCGGAGGA
AGAAAGAACGGAGGATGCATTTGT TGGT TTCAGGAATTTTGCTGCTGCAA
ACGCGAATCTAAAAGGGGT GGAACT GACGGT TGATGATGTAGCGAACGCT
GITCTGTTTTTGGCTAGCGATGACTCGCGGTACATAAGCGGA- - - GATTT
GATGATTGATGGAGGATTCACTTGCACTAACCACTCCTTTAAAGTCTTCA
GA- - -

>P

------ GCCACCGCAAGCTCCACTGACTCATCCCTCTCTCCTCTAAGGT T
ATTGGGCAAAGTAGCATTG - - GCAGGTGGAGCTACCGGTATTGGGGAGA
GCATTGCCCGGCTATTTTGCAGACAT GGTGCAAAAGT TTGCATAGCTGAT
TTGCAAGACAACCTTGGACAAAATGTTTGCGAGICGCTT- - - - - - GGTGG
TGAGCCAAAAACTTGITATATGC- - - CATTGTGATGTCACAATAGAGGATG
ATGTTCGCCAAGCTGTTGACTTTACTGT TGATAAATTTGGAACATTGGAT
ATTATGGT TAACAATGCTGGGCT GGGAGGT CCCCCCTGTCCAGATATCCG
TAAGGTGGCCTTATCAGACTTTGAAAAGGT GT TTGATGTAAATGT GAAGG
GTGTTTTTCTTGGAAT GAAGCAT GCAGCACGGATTATGATCCCCCTAAAT
AAGGGTTCAATTGT TTCTCTCTGTAGTGT TGCCAGT GCCATAGGGGGTAG
C- - - CCACATGCTTACACAGGGT CAAAGCATGCTGTATTGGGTCTGACCA
GAAGTGT TGCAGCT GAACTAGGAAAACATGGGATACGCGTAAACTGTGTC
TCTCCTTATGGAGT TGCGACAAGCTTGGCTGT GGCTCATTTGCCCGAGGA
TGAGAGGACTGAGGATGCCTTAATAGGT TTCCGCTCTTTTATTGGGAGGA
ATGCTAACTTGCAAGGT GTGGAATTGACAGT TGATGATGTGGCCAATGCC
GTGCTCTTCCTAGCAAGT GATGAAGCAAGGTACATAAGT GGGGATAATCT
AATGCTTGATGGGGGCT TCACGT GCACAAACCACTCACTCCGTGICTTCA
GA- - -

>R

------ GCCACAACCAGCTCCGTTGCTTCAACTCTCTCTTGCCAAAGGT T
ATTGGGGAAAGT AGCTTTGGTAACAGGCGGAT CGACT GGAATAGGAGAAA
GCATTGTCCGTCTATTTCACAAACAT GGTGCAAAAGTCTGCTTAGTTGAT
TTGGAGGACAACCTAGGGCAAAATGTCTGCGAATCCCTT- - - - - - GGTGG
TGAACCAAACATTTGCTATTTGC- - - CACTGCGATGTCACAGTAGAAGATG
AGGTTCAACGTGCAGTTGAGT TCACTGT TGATAAATTTGGAACACTGGAT
ATTATGGTCAATAATGCAGGT TTGT CAGGT CCACCTTGTCCAGACATCCG
GTATACGGAATTATCCGACTTTCAGAAGGTATTTGATGTAAATGTGAAGG
GCACGT TTATTGGAAT GAAGCACGCAGCGAGAATTATGATCCCACTAAAT
AAGGGTTCAATTATTTCTCTCTGTAGT GTGGCAAGCACCATTGGAGGCTT
AGGCCCTCATGGATATACCGGGT CAAAGCATGCTGT TTTGGGACTGACCA
GAAATGT TGCAGCT GAGCTAGGAAAACATGGGATACGTGTGAACTGTGT T
TCTCCATATGCAGT TCCAACAAACT TGGCCTTGGCGCACTTGCATGAGGA
TGAGAGAACT GAGGAT GCCATGGCAGGT TTTAAAGCATTTGCCAGGAAGA
ATGCTAATTTACAAGGGGTAGAATTGACAGCTGATGATGT TGCTAATTCT
GTTCTCTTCTTGGCGAGT GAAGAATCAAGATACAT TAGCGGGGAAAATCT
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AATGATAGATGGTGGTTTTACTAATTCAAATCACTCGCTCAGAGIGITCA

GGAAAGCAAGGT TGCGCTGGT TACCGGT GGT GCTTCAGGTATTGGTGAAG
CAATTGTTCGCCTCTTTAGAGAGCATGGT GCAAAGGTATGTATTGCAGAT
ATCCAAGAT GAAGCAGGT CAGAAGCT CCGGGACTCCCTT- - - - - - GGAGG
TGACCAAGATGTCTTATTTGI G- - - CACTGCGATGI TTCGGT GGAAGAGG
ATGTAGCCCGAGCGGT CGATGCAACACGCTGAAAAGT TTGGTACTCTTGAC
ATCATGGT CAACAATGCTGCCTTTACAGGCCAGAAAAT CACAGATATCCG
AAACATCGACTTTTCTGAAGT CAGGAAGGTAATCGACATCAATTTAGI TG
GTGTATTCCACGGGAT GAAACACGCAGCGCGCATCATGATCCCCAATAAG
AAGGGGTCCATCATCTCATTGGGAAGTGTTTCTAGTGTCATTGGAGGGT T
GGGACCTCATTCATACACAGCAACCAAGCATGCTGT GGTGGGT CTAACCA
AGAATGT AGCT GGGGAAT TGGGGAAGCAT GGGATACGCGT GAACT GCGTA
TCTCCCTATGCAGTI GCCCACGGCTCTCTCCATGCCGTATCTGCCCCAGEG
CGAGCGCAAGGATGATGCCCTGAAAGACTTTTTCGCCTTTGITGGTGGTG
AAGCAAACCT GAAAGGT GT GGATCTGCTACCTAAGGATGT TGCTCAAGCA
GTGCTCTACT TGGCAAGCGAT GAAGCGAGGTACAT CAGCGCGCTCAACCT
CATGGTGGATGGTGGCTTTACCTCTGTGAATCACAATTTGAGAGCATTTG

------------------------------ CCTATGCTTAATAGAGTATT
ATTAGGGAAAGT GGCGCTGGT CACT GGT GGAGCCACT GGAATTGGAGAGA
GTATCGTGCGT CTATTCCTTAAGCAAGGT GCAAAAGT TTGTATTGT TGAT
GTGCAAGATGACCTTGGCCAGAAGCTCTGTGACACCCTT- - - - - - GGCCG
TGACCCAAATGTAAGITTTTTG- - - CATTGTGATGT CACAATAGAGGATG
ATGTTTGCCATGCAGT CGACTTCACAGT TACTAAATTTGGCACACTTGAC
ATTATGGT CAACAATGCTGGCATGGCAGGCCCACCTTGI TCTGATATTCG
TAACGT GGAAGTATCAATGT TTGAGAAGGTATTTGATGTAAATGTAAAGG
GTGICTTCCTTGGAAT GAAGCAT GCGGCTCGTATCATGATCCCATTGAAG
AAAGGAACAATCATATCCTTATGCAGT GTTTCGAGT GCCATAGCAGGTGT
TGGCCCACATGCATACACAGGT TCTAAGTGTGCTGT TGCTGGCCTGACAC
AGAGT GT TGCCGCGGAGAT GGGGGGACATGGGATACGAGT CAACTGCATT
TCACCCTATGCAATTGCTACAGCCTTGGCTTTGGCTCACCT GCCTGAGGA
TGAGAGGACGGAGGAT GCCATGCCTGGT TTCCGTGCTTTCGTAGGAAAAA
ATGCAAACT TGCAGGGGEGT GGAATTGACAGT TGATGACGT TGCTCATGCT
GCAGTCTTCTTAGCTAGCGACGAGGCGAGGTACATAAGCGGCCTTAATCT
CATCGCTTGATGGGGEGECT TCTCCTGCACAAATCACTCCCTTCGGGTCTTCA
GA- - -

ABA. NCED. f ast a

>A

--------------------------------- CAACACTCTCTTCGT- -
------------- TCTGATCTTCTTCCGACGAAGACTTCTCCTCGTITCTC
ATTTACTTCCACAACCCAAAAATGCAAATATTTCTCGACGAATTCTCATT

AACCCTTTC - - AAGATACCGACACTT- < = = === s w e m e e e - CCTGA
TCTCACTTCTCCGGT TCOGT CACCGGT TAAGCT CAAACCAACGTATCCAA
AC - - - e TTAAACCTTCTTCAGAAGCTA

GCGGCTACGATGCTCGACAAGATTGAG - - TCCTCTATCGTITATTCCTAT
GGAGCAGAAT CGCCCGCTTCCTAAACCGACCGACCCGGCGGT TCAATTAT
CAGGTAACTTCGCTCCGGT TAATGAATGT CCGGT TCAGAACGGT TTAGAA
GTGGTTGGTCAGATTCCTTCTTGT CTAAAAGGAGT TTACATCCGTAACGG
TGCAAACCCTATGI TTCCGCCGT TAGCCGGACATCATTTATTTGACGGT G
ACGGAATGATTCACGCCGI TAGTATCGGT TTTGATAACCAGGTTAGTITAC
AGCTGCCGGTACACTAAAACAAACCGCCTTGT TCAAGAAACCGCGCTTGG
ACGATCGGTTTTCCCTAAACCAAT CGGCGAGCT TCACGGCCATTCCGGTC
TAGCTCGACTCGCTCTCTTCACGGCT CGAGCT GGGATCGGT CTAGTGGAC
GGGACACGT GGCATGGGCGTAGCTAACGCCGGTGTGGT TTTCTTTAACGG
CAGGTTATTAGCCATGI CAGAAGATGATCTTCCTTACCAAGT GAAGATCG
ACGGTCAAGGAGATCTTGAGACGATCGGACGGT TCGGATTCGAC- - - CAG
ATTGACTCTTCAGT GATAGCGCATCCTAAGGT GGACGCGACCACAGGAGA
TCTCCATACACTGAGCTACAACGT TTTGAAGAAACCTCATCTCAGGTATC
TTAAATTCAACACGT GCGGGAAAAAGACACGT GACGTGGAGATCACGCTC
CCTGAACCAACGATGATTCATGATTTCGCGATAACCGAGAATTTTGT CGT
TATACCGGATCAGCAAATGGTATTCAAATTATCCGAAAT GATTCGGGCECG
GGT'CACCCGI TATCTACGT TAAAGAAAAAAT GGCGAGATTTGGAGTTTTG
TCAAAGCAGGATCCCGGG - - TCGGATATAAATTGGGT TGATGTACCGGA
TTGTTTCTGITTCCATCTATGGAAT GCGT GGGAAGAGAGAACCGAAGAGCG
GAGACCCAGI TATCGT CGTAATCGGGT CATGTAT GAGCCCACCCGACACG
ATCTTTAGT GAAT CAGGAGAACCAACCCGGGT TGAATTAAGT GAGATCCG
GTTAAACATGCGTACAAAAGAAT CGAACCGTAAGGT TATCGTA- - - - - - -

- - ACCGGAGT GAATTTAGAAGCGGGT CACATAAACCGTAGT TACGTGGGC
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CGGAAAAGCCAGT TCGT TTACATAGCAATAGCCGATCCTTGGCCCAAATG
CAGT GGCATTGCGAAGGT AGATATACAAAACGGCACCGT TTCAGAGTTTA
ATTACGGACCGAGCCGGT TCGGT GGAGAACCGT GCTTTGTACCGGAGGGA
---------- GAAGGAGAAGAAGACAAAGGTTATGTAATGGGGTTTGTGA
GAGACGAAGAGAAAGACGAGT CGGAGT TTGT GGT GGT CGACGCGACGGAT
ATGAAGCAAGT CGCGGECGGT GCGCTTGCCGGAGAGGGTACCTTATGGTTT
CCATGGAACGT TCGT GAGCGAGAATCAGI TGAAGGAACAAGITTTC:- - -
>P

----------------------- GCTCGAGCTGCAGTCGCCTTTGITGAT
GGGACACGT GGCAGCGGT GTAGCCAATGCCGGGCTTGTCTATTTTAACGG
TAGATTACT GGCGATGT CAGAGGATGATCTTCCTTATAATGT TAAGATCA
AGAGT GACGGCGATATGGAAACGATCGGACGGT TCAATTTTGATGATCAG
CTTGATTGT CCCATGATTGCACACCCTAAGGT GGACCCTGTAACTGGTGA
GCTCCATGCACTTAGI TACAACGT TATCAAGAAACCCTATCTAAAGTACT
TTAGATTTGATGCATGCGCTAAGAAGT CATGTGACTTGGATGTI TACATTG
GACCAGCCAACTATGATCCACGACTTTGCAATCACAAAAAATTTTATGGT
GATCCCGGATCACCAAGT CGTGT TCAAGT TATCGGAGATGATTCGAGGCG
GGTCACCCGTAATTTATGATCAAAGCAAGATTTCACGGTTTGGAGTCTTG
TCAAAAAAAGCT GTCGATGATTCAAGAATTCAGT GGATTGACGT TCCGGA
TTCCTTTTGITTCCATTTGI GCAATGCAT GGGAAGAGAATTCTAGTGACG
GAGACAAGATTATTGI TGT TATCGGGT CGT GCATGGACCCGCCTGATTCC
ATCTTCAACCAATCTGAACACCCGCT TCGAAGT GAGTTGTCTGAAATCCG
TTTGAATCT GAGGACAGGAGAGT CAACTCGAAGGGT TATTGIG- - - - - - -

- - GGGGGTATGAAT TTGGAAGCGGGT CAAGTAAACCGAAGGT TTCTAGGT
CAAAAAACCCGGT TCGT TTACCTAGCAATTGCAGAGCCTTGGCCAAAGT G
TAGTGGAATTGCAAAAGT TGATTTGGAGACTGACGAGGT GACCAAATTTA
TTTATGGT GCTGGTAGGT TTGGT GGT GAGCCAT GT TACGT GCCCAAAAAT

TAATGGAAGAAGT GATGATGACGGCGAAGGCTTCATAATGGGT TTCGTGA
GAGAT GAGGAAAAGGGGAGGT CAGAATTGGT GATAGT GAATTCATCGAGC
ATGAGT CAAGTAGCTTCAGT GAAAAT GCCCACTAGAGT GCCCTATGCCTT
CCATGGTACTTTTGTCAGCGAAGCTGATTTAAAACAACAATCTGIG - -
>R

CTCTAATAGITCTTCCTCTTTACTCTCAGACCCTAAAACACAACAAAATT
ACACCAAAACACCATCTATAACATGCAAAATCATCATCAATCCTTCAAAG
AAAAAATTT- - - CCTTTGAAAAAGCT GCCACTCTCACTGCCGCCTCCACC
ATTATCGGAACCT GCACCACCAT CACTAGAACCGGGACCCACGTTCACCA
CTCCAAGAGAAACTGACCACCCTATTGCTTTAAACCCACTTCAAAAGCTT
GCAGCTTTAGCTTTAGACAAAATAGAA- - - TCTTCACTGCTTGTACCGT T
TGAAAGAAACCATTTATTACCAAGAACCATTGACCCGACAGT TCAAATTT
CAGGTAATTTCGCGCCGGT TCTTGAGT GTCCGGT TCATCATGGT CTAGAA
GTTGTGGGCCATATTCCGAACAGCTTACGT GGCGTTTACTTACGAAACGG
TGCAAATCCTGT GTATGCACCCACAGGCGGCCACCACTTATTTGACGGTG
ATGGTATGGTTCATGCAGI TACTTTGGGATAT GAAAACCGAGCCAGT TAT
AGCTGCAGGT TCACTCGTACGAGCCGGCT CGAGCAAGAAGCCGCATTGEG
CAGGTCAGTITTTCCCTAAACCAATTGGT GAGCTGCATGGACACTTAGGT T
TTGCTCGCCTTTTAATATTCATGGT TCGAGCCGGTATCGGT CTGGTAGAT
GGGT CACGT GGCACAGGCGTAGCAAACGCTGGGTTAGT TTATTTCAACGG
TCGATTATTAGCCATGT CAGAGGATGATCTTCCTTATCATGTAAAGATCA
AGGGTGATGGTGATCTTGAAACGATCAAACGGT TCAGT TTCGATGATCAA
CTTGATTGT CCAATGATTGCACACCCTAAGGT GGACCCTGTAACCGGCGA
GCTCCATGCATTAAGI TACAACGTAGTACAAAAGCCTTACTTGAAATACT
TCAAGT TTGACAAGT ACGGCAAAAAGT CACGTGACTTGGATATAACCTTA
CACCAGCCCACAATGATCCATGACTTTGCGGT CACCAGGAATTTCGTAGT
AATACCGGATCACCAAGTAGT TTTCAAGT TATCCGAGATGATTCGT GGCG
GGTCACCCGTAATTTACGACAAAAACAAGACTTCAAGGT TTGGAATTTTA
TCAAAAAAT GAAGT GAATGAGT CTGGGATTCAATGGATTGAGGTACCAAA
TTGTTTTTGCTTTCATTTGI GGAATTCATGGGAGGAAATTTCTACTAACG
GTGATAAAATTATTGI TGT TATCGGGT CATGCATGAACCCACCCGATTCG
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ATCTTCAATGAATCCGAAACAGCAATTCAAAGT GAACTATCAGAGATTCG
CTTAAACAT GAGGACCCGAGAGT CAACCCGGAAAGCCATAGTGC- - - - - - -
- - AGGGGCATGAATTTAGAAGCGGGT CAAGTAAACCGAAAGT TTGT GGGT
CAGAAAACCCGGTATGTATACTTGGCAATAGCGGAACCATGGCCGAAGT G
TAGTGGTATTGCTAAGGT TGATTTGGAGACTAAGGAAGTGACTAAATTTA
TGTATGGTAAAGGAAGGT AT GGAGGAGAGCCCTTTTTCGT GGCAAAAAAT
AGAGAAGGAGAAGAAGAAGAAGATGATGATGATGATGGTAAGAAAATTGG
CAATGTTATTAATGATGAAGAAGGT GAAGGATACATTATGGGT TTTGTAA
GAGATGAGATAAAGGAAAGGT CTGAGT TGGT GATAGT GAATGCAACAGGC
ATGGAGCAAGTAGCTTCCGTAAGT TTGCCCACTCGAGTGCCTTATGGATT
TCATGGTACTTTTGI TAGT GAAGATGAATTAAAAGGACAGCCTTTGICT
>0

GCGACGAT CACGACGCCAGGATAT GCTCACATACAGCGGCAGCACGGCAG
GTGCTCGACGACGGECGGGAAGGCGT GGGGCGT CCAATTCGGT GAGATTCT
CCGCGCGCGCGGT TAGCT CCGT GCCGCACGCGGECGECEECGT CATCGGECG
CCGCGCGTTCCTGCCGGTCCCGITCETG - - - - === === === - - - - CCTGG
GGCCGACGCACCGT CGCCGT CGGGGAAGAGT GCCATTGGCGT CCCGAAGG
CGCCGAGGAAGGGEGEGAGGAGGEGEGAAGAGGCTCAACT TCTTCCAGCGCGCC
GCGGCGATGGCGCT CGACGCGT TCGAGGAGGGGT TTGTGGCGAATGT CCT
CGAGCGCCCGCACGGEGECT GCCGAGCACGGCCGACCCCGCGGT GCAGATCG
CCGGCAACT TCGCGCCGGT CGGT GAGACGCCGCCCGCGCGECGCGCTGCCG
GT GT' CGGGGCGCATCCCGCCCTTCATCAACGGCGT CTACGCGCGCAACGG
CGCCAACCCGCACT TCGACCCCGT CGCCGGGCACCACCTGT TCGACGGCG
ATGGC- - - GTGCACGCCGT CAGGATACGCAACGGCGCCGCCGAGT CGTAC
GCGT GCCGGT TCACGGAGACCGCGCGECT GCGGCAGGAGCGCGCGAT GGG
GCGGCCCATGI TCCCCAAGGCCAT TGGGGAGCT CCAT GGCCACT CCGGCA
TCGCGCGCCTTGCTCTGT TCTACGCGCGCGCCGCCTGCGECCTCCTCGAC
CCGT CACACGGCACCGGCGT CGCCAACGCCGGCCTCATCTACTTCAACGG
CAGGCTCCTCGCCATGT CGGAGGACGACCT CCCCTACCAGGT GCGCGTCA
CCGCCGACGGCGACCT CGAGACCGT CGGCCGCTACGACT TCGACGGGCAG
CTCGGCTGCGCCAT GAT CGCGCACCCCAAGCT CGACCCGGCCACCGGAGA
GCTCCACGCGCTCAGCTACGACGT GATCAAGAAGCCGTACCT CAAGTACT
TCTACTTCGCGCCCGACGGCACCAAGT CGGCCGACGT CGAGATCCCGCTC
GACCAGCCCACCATGATCCACGACT TCGCCATCACCGAGAACTACGT GGT
GGTACCCGACCACCAGGT GGT GT TCAAGCT CCAGGAGATGCTCCGCGGCG
GCTCGCCCGT GGT GCTCGACAAGGAGAAGACGT CGCGGT TCGGGGTGCTC
CCCAAGCACGCCGCGGACGCGT CGGAGAT GGT GT GGGT GGACGT CCCGGA
CTGCTTCTGCTTCCACCT CTGGAACGCGT GGGAGGAGGCGGACACCGACG
AG-------- GTGGT GGTGATCGGCTCGT GCAT GACCCCCGCCGACTCC
ATCTTCAACGAGT CCGACGACCGCCT CGAGAGCGT CCTCACCGAGATCCG
CCTCAACACCCGCACCGGCGAGT CGACGCGGCGECGCCAT CCTGCCGCCGT
CGAGCCAGGT CAACCT CGAGGT GGGCATGGT CAACCGCAACCTCCTCGGC
CGCAAGACGCGGTACGCCTACCT CGCCGT GGCCGAGCCGT GGCCCAAGGT
GTCGGGCTTCGCCAAGGT GGACCT CGCCACGGGT GAGCTCACCAAGT TCG
AGTACGGCGAGGECCGGT TCGECGECGAGCCCT GCTTCGT CCCCGACGCC

(CGCCGCCACGCCCOGRCGECGAGGACGACGGCTACATCCTGTCCT TCGTCC
ACGACGAGCGCGCCGGEGACCT COGAGCT CCT CGT CGT CAAT GOCGOCGAC
ATGCGCCT TGAGGCCACCGT GCAGCT GCOGT COCGOGT GOCGTACGGCTT
CCACGGCACGT TCAT CACCGGCGACGAGCT CACCACCCAGGCC: - - - - -
>V

--------------------------------- CAAGCTTCTCCTGGCTT
CTCCTCCACCGCCAT CACCT CTGCTCCTGAATCACCTGCTCCTACTAAAC
TTCACCCACCGCCATCC: - - - - - - - - AAACTTCTCATCCAAACATCAAAC

-------------- AAATGGCCTTCTCACCTCAACCCACTTCAGAAACTC
GCTGCCTCTGCCCTAGACATGGITGAG - - TGCTTCCTGATCCACCGATT
GGACAACAAACACACCCT CCCCAAGCCCCTCGACCCCCCTGITCAACTTG
TTGGCAACT TCGCCCCAGT TCGGGAGT GT CCTGI TCAGCACGACCT CCAG
GTGCTGGGTCAGCTTCCGCCAGCT CTCCGT GGCGTCTACTTGCGAAACGG
CGCCAATCCCATGCTCTCTCCAGCCGGT GGT CACCACCTCTTCGACGGT G
ACGGCATGATACATGCTGI TACCT TGGGCCCAGGCAACAGAGCCAGCTAC
AGCTGCCGGT TCACCCGCACGAGCCGCECT GGT GCAGGAAGCCGCATTAGG
AAGGCCCGCTGTTTCCCAAACCGAT CGGT GAGCT GCATGGCCACTCTGGGA
TAGCTCGGCTGGECGCTGT TCTACGCCCGCGCCGCAGTAGCCT TGGT GGAT
GGATCACGAGGCACAGGT GTCGCAAATGCTGGCCTCGTCTATTTCAACGG
TCGGCTTCTCGCCATGT CAGAGGAT GACCTGCCCTACCACGT GAAGATCA
AAGGCGAT GGAGACCT GGAGACCACCGGACGCT TCGACT TCTCAGGACAG
ATGGACCGT CCGATGATAGCGCAT CCCAAGGT GGACCCCATAACAGGGGA
GCTTTTCTCTCTCAGCTACAACGT GGTGAAGAAGCCCTACCTCAAGTATT
ATAAGT TCGGCACGT GCGGAGAAAAGT CACGT GAGGTATCGATTTCCCTC
CAACAGCCCACGATCATCCACGACTTCGCTTTAACGGAGACCT CCGTGGT
GATCCCAGACCACCAGGT GGTTTTCAAACT ATCGGAAATGGT TCGGGEGCG
GCTCACCTGI TATCCACGACCCGAATAAGATCTCCCGCTTCGGAGTCCTA
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CCCAGAAACGAT CCCGACGAAT CCAGAATTCAGT GGATCGACGT CCCCGA
CTGCTTCTGITTCCACCT CTGGAACGCCT GGGACGAGCGCTCCAGCTCCG
GTGACAGAAT CGT GGT GGTGATTGGGT CGT GCAT GAGCCCCGCAGACTCG
ATCTTCAAGGAACGGGT CGACCCGCT TCGGAGCGAGT TATCGGAGATCAG
ACTGAACT TAACGACGGGAGGGT CAAGCCGGCCEGTAATAGTG - - - - - -
- - GCGGGGATGAAT CT GGAAGCGGGEGCAAGT GGACAAGCGCCGGCTGGGA
AGGAGAACACGGT ACATATACCT GGCGATAGCAGAGCCATGGCCCAAATG
CTCGGGCATGCCGAAGGT AGATTTGGT GACCGGAGAGGTAACCAAGATGA
TGTACGGCGAGGGAAGGT TCGGT GGGGAGGCGT GT TTCGT GGGGGAGGAG
---------- GAAGGAGGAGAAGGAGAAGGGT GGTTGATGAGTATAGTGA
GGGACGAGAAGAGGGAGAGGT CAGAGCTAAT CGT GGT GGAAGCTGACGAC
ATTAAGCAGGTGCCTTCGGT CAGGT TGCCGACCAGGGT TCCCTACGCECTT
TCATGGGACTTTTGI TGATTCTCAACAATTGAGGGCACAGCGTGTCTGT

ABA. Vde. f asta

>A
GCAGTAGCTACACATTGTITTCACTTCACCTTGTCATGACCGTATTCGATT
TTTCTCAAGTGATGATGGTATTGGGCTTGGCATTACAAGA- - - - - - - - - -

ATCCAAAGTGCT- - - = - =« == mm o mmm e mee e me o GATCTCAG
AACAACT GGTGGGAGAT CCTCACGT CCTTTATCT GCAT TCAGGT CAGGAT
o1 1 P AAGGGGATA

TTTGACATTGTGCCATTACCAT CAAAGAAT GAGCT GAAAGAGCTGACCCC
TCCGCTGI TGCTAAAACTCGTGGGTGITTTAGCTTGCGCGI TCCTTATTG
TTCCATCTGCAGATGCAGT TGATGCACTTAAAACTTGTGCATCCTTATTG
AAGGGAT GCAGGATAGAACT CGCAAAGT GCATTGCCAACCCTGCCTGTGC
AGCCAATGT CGCGT GCCTTCAGACCT GCAATAACCGT CCAGATGAAACCG
AGTGCCAG--------- ATTAAATGTGGGGATCTGT TTGAGAACAGTGI T
GTTGATGAGI TCAACGAGT GT GCTGT GT CGAGAAAAAAGT GTGT TCCTAG
AAAATCTGATCTCGGAGAATTTCCTGCCCCAGACCCTTCTGTTCTTGTAC
AGAACTTCAACATCTCGGACT TTAACGGGAAGT GGTACATTACAAGTGGC
TTGAATCCAACCTTTGATGCCT TCGACT GCCAGCTGCATGAGT TCCACAC
AGAAGGT GACAACAAGCTTGT TGGAAACAT CTCTTGGAGAATAAAGACCC
TAGACAGT GGATTCTTTACTAGGT CAGCCGTACAAAAATTCGT GCAAGAT
CCTAACCAACCTGGTGI TCTCTACAATCATGACAACGAGTACCTTCACTA
TCAAGATGACTGGTATATCCTGT CATCAAAGATAGAGAATAAACCTGAAG
ACTATATATTTGTATACTACCGT GGGCGAAACGATGCTTGGGATGGATAT
GGTGGTGCAGT TGTATACACGAGAAGT TCTGTATTACCCAATAGCATTAT
ACCAGAACT CGAAAAAGCAGCAAAAAGCATAGGCAGAGACTTCAGCACAT
TCATTAGAACGGATAACACAT GT GGTCCTGAACCT GCGCTCGT GGAGAGA
ATTGAGAAGACAGT GGAAGAAGGT GAAAGGATAATCGTAAAAGAGGTTGA
AGAGATAGAAGAAGAGGT AGAGAAGGAAGT GGAGAAGGT CGGTAGGACTG
AGATGACCTTGI TCCAGAGATTGGCT GAAGGATTTAATGAACT GAAGCAA
GACGAGGAGAATTTCGT GAGAGAGT TAAGTAAAGAAGAGATGGAGTTTTT
GGATGAGATCAAAAT GGAAGCAAGT GAGGT TGAAAAATTGT TTGGGAAAG
CTTTGCCAATCAGGAAGGTCAGG

>P

---------- TTGAAACTGGCTGGCATACTACTATGTGCATTACTGGTCA
TTCCATCAGCTGATGCCGT TGATGCTCTCAAAACTTGTACCTCCTTATTG
AAGGAGT GCAGGCTAGAATTGGCAAAGT GTATTGCAAACCCATCTTGTGC
AGCTAATGT TGCT TGCCTCCAGACAT GCAATAACCGGCCTGATGAGACTG
AATGCCAGGCAAGT TCTATCAAATGT GGTGACCTATTTGAAAACAGTGTT
GTCGATGAATTCAATGAGT GTGCAGT TTCACGAAAGAAGT GTGTACCTCG
GAAGTCTGATGT TGGGGAATTCCCTGTCCCTGATCCTCGCTGITCTTGTCG
AGAACTTGC:- - - ATGGCAGATTTCAGT GGGAAGT GGTTCATCACTAGTGGC
CTAAATCCTACTTTTGATACTTTTGACTGCCAATTGCATGAATTCCATAC
AGAATCCAAC- - - AAGCTTGT TGGAAACTTGT CATGGAGGATAAAAACTC
CAGATACTGCGCTTTTTCACT CGATCAGCT GTGCAGAGGT TTGT GCAAGAT
CCAGT GCATCCTGGAATACTCTACAATCACGACAATGAGTATCTTCACTA
TCAAGATGACTGGTATATTTTATCATCGAAGATAGAAAATAAACAAGATG
ATTATGTATTTGI GTACTACCAAGGCAGAAAT GATGCATGGGATGGATAT
GGCGGTGCAGT TGT GTACACAAGAAGT GCAGT TCTACCAGAAAGCATTGT
TCCTGAACT TGAGAAGGCAGCAAAAAGCGTAGGAAGAGACT TTAGCAAAT
TCATCAGAACAGATAATACT TGT GGGCCTGAGCCTCCCCTTGTAGAGAGA
CTGGAGAAGACT GTAGAGGAAGGGGAGAAGACTATTATAAAGGAGGT TGA
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AGAAATAGAAGAGAAGGTAGAG - ---------- AAGGCAGGGAAGACTG
AGTTGAGCTTGI TCCAGAGATTGACAGAAGGATTTAAAGAAATACAAAAA
GACGAGGAAAATTTCTTAAGAGAATTAAGT AAAGAAGAGACGGATCTATT
AAATGATCTGAGAAT GGAAGCAGGT GAGGT GGAGAAACTCTTTGGACGAG
CACTGCCTATAAGGAAATTAAGA

>R

GCGT TGGCTGCAAACTCAATCTGI TTATCTCATGAAGAAAGTATTAGTAG
TAGTTGCTTCAAATCAGGATTTGCAATAAGTGATGAAAGGT TTCAGITGA
GGAGGGGATCTCATTCTCACAGIGTATTTGTGTTGAGATTTTTCCCCAAA
AGCAGAAAGT CAAGATATGT TCAGT TGAAGAGTACTCATAGGAATTATCG
TGGGCTTCAGT TAAGATGCT CGCATCGGT TCTCAGGCT GGACTAAGAAGT
TGTCCTCATTGT GTAGCACT GGT GCAAGTATAACT AAGGTAAACGAAGCC
GTTGATTTCCTGATGATTAATGI GT CAAACAGCCT GAAGGTAAGGAGCCG
CTTCCAGCTCTTGAAAGT TGCTGGCATACT GGCATGCGCATTATTAATCA
TTCCATCAGCTGATGCTGT TGATGCTCTCAAAACATGTACTTCCTTATTG
AAGGAGT GCAGGCTAGAATTGGT CAAGT GCATTGCAAATCCAGCATGTGC
TGCCAACGT TGCTTGT CTTCAGACCT GCAATAACCGGCCTGATGAGACTG
AATGCCAG - ------- ATCAAATGCGGAGACTTGT TTCAAAACAGTGI T
GTTGACGAATTCAATGAGT GT GCAGT CTCACGAAAGAAGT GTGTACCTCA
GAAATCTGATGT TGGTGACTTTCCTGT CCCTGATCCTGCTGTACTTGTCA
AAAGCTTTAACATTGCAGATTTCAGT GGGAAGT GGTTTATTACTAGTGGC
CTAAATCCTACCTTCGATACTTTTGATTGCCAATTGCATGAATTCCATAC
AGAATCTGAC- - - AAACTTGTGGGAAATCTAACATGGAGAATTCGAACTC
TAGATAGTGGCTTTTTCACTCGATCGGCTGT GCAGAGGT TTGT TCAAGAT
CCTGTGCAGCCTGGGATACTCTACAATCATGACAATGAGTTTCTTCATTA
TCAAGATGATTGGTATATTTTGI CGTCCAAGATAGAAAATAGCAATGATG
ATTATGTATTCGI GTACTAT CGGGGCAAGAAT GATGCAT GGGATGGATAT
GGTGGTGCTGI TGTATATACAAGAAGT GCAGT TTTGCCAGAAAGCATCAT
ACCTGAACT GGAAAGAGCAGCTAAAAGCGT AGGACGAGATTTCAACAAGT
TTATTAGAACAGATAATACTTGTGGACCTGAGCCTCCCCTTGT TGAGAGA
CTAGAGAAAACAGT AGAGGAAGGGGAGAAGACCATTATACGGGAGGT TGA
GGAAATTGAAGGGGAGGTAGAG - - - ---- -~~~ AAGGT TGGGAAGACCG
AAATGACCTTGI TGCAGAGAT TGGCAGAAGGGCT TAAAGAGCT CCAACAA
GATGAGGAATTTTTCCT GAGGGAGCTAAGT AAAGAAGAAAAAGATATATT
GAATGGATTGCAAAT GGAAGCAACT GAGGT GGAAAAACTCTTTGGGGGAG
CATTGCCATTAAGGAAATTAAGA

>0

------------------- ACAGGGCTGGTGECGTGTGCTGTTCTTGTAG
TCCCTTCTGCCGATGCTGT GGATGCTCTCAAGACATGCACTTGCCTTCTC
AAGGAGT GCAGAATAGAGCT GGCCAAATGCATAGCAAACCCATCCTGTGC
AGCGAATGTAGCATGCTTAAATACAT GCAACAATCGCCCTGACGAGACTG
AATGCCAG -------- ATCAAATGTGGAGATCTGI TTGAGAACACTGTI G
GTCGATGAGI TCAACGAGT GTGCTGT TTCGCGCAAGAAATGCGT CCCACA
AAAGT CCGACGT TGGCGAGT TCCCAGT CCCTGATCCATCCGCCCTTGTCA
AGAACTTCAACATGGCTGATTTCAACGGCAAGT GGTATATTTCAAGTGGC
CTCAATCCCACTTTCGACACATTCGATTGCCAACTTCACGAGT TCCGTGT
CGAGGGAGAGC- - - AAACTTATAGCGAACTTGACATGGAGAATTCGCACCC
CCGACTCTGGCTTCTTCACCAGAACAGCCATACAGCGGT TTGTGCAGGAC
CCAGCACAACCCGCGATCCTCTATAACCATGACAACGAGTTCCTGCACTA
TCAAGATGACTGGTACATTATCTCATCCAAAGTAGAGAACAAGGAAGATG
ACTACATTTTCGI GTACTACCGCGGCAGAAAT GATGCGT GGGATGGATAT
GGAGGTGCTGI TCTGTACACCAGAAGCAAAGT TGT GCCTGAATCAATAGT
ACCTGAGCTAGAAAGGGCGGCAAAAAGCGTAGGT CGTGACTTCTCCACAT
TCATCAGAACCGACAACACCT GCGGTCCTGAGCCACCTCTTGT GGAGAGA
ATAGAGAAGACCGT CGAGCAAGGAGAGAAGACCAT CATCAGGGAAGT GCA
GGAGAT CGAGGGCGAGAT CGAGGGAGAGGT GAAGGAGCT GGAGGAGGAGG
AGGTCACATTGI TCAAGAGGT TGACAGAT GGCCT CATGGAGGT GAAACAG
GACTTGATGAACTTCTTTCAGGGGCTAAGCAAGGAGGAGATGGAGCTTTT
GGATCAGATGAACAT GGAAGCAACT GAGGT TGAGAAGGT CTTCAGCCGCG
CCCTGCCAATAAGGAAACTAAGG

>V

GCATTGGCAGCACATCCAACTTGT TTCTCCCATGATGAAAGTACCAGTTC
ATGTTGT------ GCATCATGGCTTAAAAGAGGT GAAAGGT TTCTGAGGA
AGGGGCCTGTTCATGT TCATGGAGTAGT TATGGT CAAAGT TTCCTCCAAA
TGCAGAAGT TCCAGACATTCCAAGCTATTAAGATCTTACAGAAATTGTAT
TCAGGT GGAGT CCAAATATCCAAATTTTCTCTCACACAGAACACACAAGA
TTTCTCCAATGT GTGGCAGTAATAACAT TATACCT GAGGTAGAAGAGGTA
TTTGAATTTCCAGI TGCAACTGTATTGAATCTTTTAAAGAAATGGAGCCA
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GTTGCATTTCATGAAAGTAGT CGGTGTACTAGCTTGCACAATGI TGCTTA
TTCCTTCAGCCAATCCTGT TGATGCTCTCAAAACATGTACTTGCTTACTG
AAGGAAT GCAGGT TGGAACT CGCCAAGT GCATTGCAAACCCATCTTGCGC
AGCCAATGT TGCTTGT CTCCAGACCT GCAACAACAGACCTGATGAGACTG
AATGCCAG - ------- ATTAAATGTGGAGACCTTTTTGAAAACAATGTI G
GTAGATGAATTCAACGAGT GT GCTGT CTCACGAAAGAAATGTGTGCCTAG
AAAATCTGATATAGGAGAATTTCCTGTCCCAGACCCAGCTGTTCTTGITA
AGAACTTTAACATTGCAGATTTCAGT GGGAAGT GGTTCATAACTAGTGGC
CTAAATCCTACATTTGATACTTTTGATTGCCAATTGCATGAATTCCACAC
AGAGTCCAAC- - - AAACTTGTGGGAAATTTGT CATGGCGAATACGAACTC
CAGACGGTGGGT TTTTCACCCGAT CAACAATGCAGAGATTTGTACAAGAT
CCAAACCAGCCTGGAATACTCTACAATCACGATAATGAGTATCTTCACTA
CCAGGATGACTGGTATGI TTTGI CATCCAAGATAGAGAACAAACCAGATG
ACTACGTATTTGTATACTAT CAGGGAAGGAAT GATGCAT GGGATGGATAT
GGCGGTGCTGI TGT GTACACAAGAAGT GCAACTTTGCCTGAAAGTATTGT
ACCAGAACTAGAAAAGGCGGCTAAAAGT GTAGGACGAGACT TCAACAAAT
TCATTAGAACAGACAATACTTGTGGGCCTGAGCCTCCTCTTGT TGAGAGA
CTTGAAAAGACT GT GGAGGAAGGAGAGAAGACAATTATAAGGGAGGT TGA

AAAAGACCTTTTTTGAAACATTGATGGAAGGAT TTAAAGAGCTCAGAAAA
GATGAGGAATACTTCTTAAAGGAAT TGAGCAAAGAGGAGATGGATCTTTT
GAGT GAACTAAAAAT GGAAGCAAGCGAGGT AGAAAACGCTCTTTGGACGAG
CACTGCCACT GAGGAAGCTAAGA

ABA. Zep. fasta

>A

- - - GGTTCAACTCCGTTTTGCTACTCTATCAATCCATCTCCATCAAAGCT
TGATTTCACGAGGACCCATGTGTTTAGTCCTGTTTCTAAACAGTTTTACT

TAGATTTATCATCG - - <= === memmmm e e o n TTTTCCGGAAAACCC
GGAGGAGT ATCTGGGT TTAGGAGOCGT CGAGCT TTGCT CGGAGTAAAGEC
GOOGACG: - - == === - m e mm e m GCGTTAGT TGAGAAGGAGGAGAAGA

GAGAGGCGGT GACGGAGAAGAAGAAGAAAT CGAGGGT TTTAGT TGCCGGA
GGTGGAATCGGAGGATTGGTGT TTGCTTTAGCGGCTAAGAAGAAAGGATT
CGATGTGTTAGTGT TTGAGAAAGATTTGAGT GCTATAAGAGGAGAAGGAA
AATACAGAGGCCCGATTCAAATACAGAGCAACCCT- - - TCTGCTTTGGAA
GCTATTGATATTGAAGT TGCTGAACAAGT TATGGAAGCTGGGT GTATCAC
TGGTGATCGGATTAACGGT CTCGT TGATGGTATCTCTGGTACTTGGTATG
TAAAGTTTGATACT TTCACT CCTGCGGCGT CACGGGGACT TCCTGTGACT
AGAGTAATTAGTAGAATGACTCTGCAGCAGATTCTAGCACGTGCGGTTGG
AGAAGATGTGATTAGAAACGAGAGTAATGTTGTTGATTTTGAAGATTCTG
GAGATAAGGT TACTGT GGTACT CGAGAAT GGT CAACGCTATGAAGGT GAT
CTGCTTGTGGGTGCAGATGGCATTTGGT CTAAGGT GAGAAATAATTTGI T
TGGCCGTAGTGAAGCTACTTATTCAGGCTACACTTGT TACACGGGGATTG
CAGATTTTATACCAGCGGATATCGAGTCTGT TGGCTACCGGGITTTCTTG
GGACACAAACAGTACTTTGT TTCTTCGGATGT TGGT GGTGGAAAAATGCA
ATGGTATGCATTTCACGAGGAACCAGCTGGTGGGGCTGATGCTCCAAATG
GTATGAAGAAAAGGT TGT TTGAAATATTTGACGGT TGGTGCGACAATGTA
CTCGACTTGI TGCATGCGACT GAGGAGGAAGCCATTCTGAGAAGAGATAT
TTATGATAGAAGTCCTGGTTTTACT TGGGGTAAAGGGCGTGT TACGCTCGC
TCGGGGATTCTATCCATGCGAT GCAGCCAAATAT GGGT CAAGGTGGATGC
ATGGCCATTGAGGATAGT TTTCAACTAGCATTGGAGCTTGATGAAGCATG
GAAACAGAGT GTTGAAACGACTACACCTGITGATGITGTTTCCTCTTTGA
AAAGATATGAGGAATCAAGA- - - CTGAGAGTCCCTATTATCCATGCAATG
GCGAGGATGGCTGCAATTATGGCTTCCACT TACAAAGCATACTTAGGT GT
TGGGCTTGGTCCTCTGTCTTTCTTGACAAAGT TTAGAGTACCACATCCAG
GAAGAGT TGGTGGTAGATTCTTCGT TGACATTGCTATGCCATCGATGCTT
GACT GGGT CCTTGGAGGT AACAGT GAAAAACT CCAAGGAAGGCCACCTAG
TTGCAGACT CACTGACAAAGCCGATGACCGGCTTCGAGAGT GGTTTGAAG
ATGACGATGCTCTTGAACGTACTATAAAGGGAGAATGGTATCTAATTCCA
CACGCCGACGATTGTTGCGT TTCGGAAACATTATGT CTAACCAAAGATGA
AGATCAACCTTGCATCGT CGGAAGCGAACCAGATCAAGATTTTCCTGGAA
TGCGCATTGTGATCCCTTCGT CTCAGGT TTCGAAGATGCATGCTCGIGTG
ATTTACAAAGACGGAGCTTTCTTCTTGATGGATCTTCGAAGCGAACACGG
AACCTATGTGACCGATAACGAAGGAAGAAGATATAGAGCAACACCGAATT
TTCCCGCGCGGT TTAGATCGT CCGACATCATCGAGT TTGGT TCAGATAAG

TTAGGGT GAAAGT AATCAGGAAAACT COGAAAT CGACGAGGAAGAATGAG
AGTAACAACGATAAATTACTTCAGACAGCT

>p

GCATCTTCAACTTTGTTTTGCAACACT- - - - - - - - - CCAACGGCTGTT- -
- - - - TTCTCAAGAACCCAGT TTCCAGT TCCAATCTTTAGCAACT CATCCG
TAGAATTCTCGTCTTCCACGCACTATAACT ACAACT TCAAAACCAAGACA
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GGTAGT------------------ GCTAAGAAATTGAAACATGTGAATCC
TGTAGIG ----------------- ACCGAGGCACCTGCTGTGAGTGAAT
CAAGAGGGAAACAGT CAGAACAAAGGAAGT TAAAGGT TCTTGT TGCTGGA
GGTGGAATTGGAGGGCTGGT TTTTGCGT TGGCAGCAAAAAGGAAAGGGT T
TGAGGTGATGGT TTTTGAGAAGGAT TTGAGT GCGGT AAGAGGAGAAGGCC
AATATAGAGGT CCAATTCAGATACAGAGCAATGCATTAGCTGCTTTGGAA
GCTATTGATTTAGAGGT TGCTGAAGAGGT TATGAGAGCTGGCTGTATCAC
GGGTGATAGGATTAATGGACTTGT TGATGGGGT TTCTGGTACTTGGTATG
TCAAGTTTGATACCT TCACT CCAGCAGCAGAAAGAGGGCTTCCTGTCACG
AGAGTTATTAGCCGAATGACTTTGCAACAGATCCTAGCTCGTGCAGI TGG
AGATGATGTGATTCTTAATGATAGTAATGT TGT TAGTTTTCAGGATGAAG
GGAATAAGATCACT GT GGTGCTCGAGAAT GGACAACAATTTGAAGGT GAT
CTCCTAGT GGGT GCTGATGGAATATGGT CAAAGGT GAGGAAGAACTTATT
TGGACCCAAGGAGGCAGT GTACTCAGGCTATACATGT TATACTGGTATAG
CAGATTTTGIGCCTGTCGATATCGAGACTGT TGGGTATCGTGTATTTTTG
GGTCACAAACAATACTTCGT GTCTTCAGAT GTGGGT GCTGGAAAGATGCA
GTGGTATGCATTTCACAAGGAACAACCT GGT GGCATGGATGGCCCCCGT G
GTAAAAAGGATCGGTTGTTGAAAATTTTTGAGGGT TGGTGTGATAATGT G
ATAGATTTGATACT GGCCACAGATGAAGATGCCATTCTTCGACGT GATAT
ATATGACAGGGAACCCATTCTTACT TGGGGAAGGGGTCGTGTGACCTTGC
TTGGGGATTCTGT CCATGCCAT GCAACCGAATAT GGGT CAAGGGGEGGTGC
ATGGCCATTGAGGATAGCTACCAACT TGCATTGGAGCTTGATAAACGCATG
GAAACAAAGT GTTGAATCAGGAACCTCTGI TGACGTTATTTCATCACTAA
GGAGCTATGAGAATGCTAGAAGACT TCGAGT TGCCATTATCCATGGAATG
GCAAGAAT GGCGGCAATTATGGCTTCAACATACAAGCCGTATCTGGGT GT
AGGGCTTGGTCCACTGTCGT TCTTGACAAAGT TTCGGATACCTCACCCAG
GAAGAGT TGGTGGCAGATTTTTCGT TGACATAGCAATGCCTGTGATGCTC
AATTGGGT CTTGGGCGGAAATAGT TCCAAACT TGAAGGCAGGT CTCTAAG
TTGCCGACT CTCAGACAAAGCCAGT GACCAGT TGCGAAGATGGTTTGAAG
ATGATGATGCTCTAGAGCGT GCTCTTGATGGAGAGTGGT TTCTTTTACCA
TGTGGAAATGAGGCTGT TGCTTCACAACCTATTGGT TTAAGTAGGGATGA
GAACAAACCCTGTGTGGT TGGGAGT GTGT CACATGATGATTTTCCGGGAA
TGTCCATAGT GATACCCGCACCT GAGGT TTCAGAAATGCATGCTCGTATC
TCTTGTAAAAATGGTGCATTTTACCTAATTGATTTGCGGAGT GAGCATGG
TACCTTTATCACAGAT- - - GAGGGGAGACGGTATAGGGCAACT CCGAACT
TTCCTGCCCGATTCCATCCATCAGATATGATTGAGT TTGGCTCGGACAAG
AAGGTGACAAATAATCCCTGCCCTGI TCATAGCTTTTCTTCTGAAATCAG
ATTAAATCCATATTCCAAAT GCAAT CTAGGAAT CAGAACCAACGCAACAT
TTCGTGI TAAGGT GATGAGGT CTCCTCCGAAGATTTCAGAAAAGAAGGAA
GAAACC- - - - - - CAAGTTCTTCGTTCGGTA

>R
GCATCTTCAGCTTTCTTTTGCAACTCAATCAATCCATCAACTTCAGTT- -
---- TTTTCAAGAACCCATTTCTCGTTTCCAATTTTTAGTACCTCTACCG
TGGAATTCTCATCTTTTGCACAATACAACTTTCATTTCAAAACAAAGAAA
AGTGAG------------ CACCAAAACAAGAGATTTACACAAGTCAAAGC
TGIGGIG ----------------- ACTGAGT CACCTACTGTGGCCGAGT
CAAAT GGGAAACT TTCAGAGCAAAAGAAACT CAGGATTCTTGT TGCTGGA
GGTGCGATTGGAGGGT TGGT TTTTGCATTAGCAGCTAAAAGGAAGGGCT T
TGAAGTATTGGT TTTTGAGAAAGAT TTGAGT GCTATAAGAGGAGAAGGAC
AGTATAGAGGTCCTATTCAGGTGCAGAGTAATGCATTAGCTGCTCTAGAG
GCTATTGATTTAGAGGT TGCTGAAGAGGT TATGAGAGCTGGGTGTATTAC
TGGTGATAGAATTAATGGCCTGGTTGATGGTGI TTCTGGTACTTGGTACT
GCAAGTTTGATACCTTCACT CCT GCAGCAGAACGGGGCECTTCCAGTCACA
AGAGTCATTAGCCGAATGACTTTGCAACAAATCTTAGCGT GTGCAGT TGG
AGAAGATGTGATTATGAATGCAAGTAATGT TATTAATTTTCAGGATAATG
AGGATAAGGT CACCGT GACGCT TGAGAATGGACAGCAATTCGAAGGT GAT
CTCCTAGT TGGTGCTGATGGAAT TTGGT CAAAGGT GAGGAAGAACTTATT
CGGGCCAAAGGAAGCCACATACT CCGGCTACACTTGT TATACTGGCATTG
CAGATTTTGTIGCCTGI TGATATTGAGTCTGT TGGGTATCGAGTATTTCTT
GGTCATAAACAATACTTTGT TTCT TCGGAT GT GGGT GCTGGAAAGATGCA
GTGGTATGCATTTCACAATGAACCACCT GGT GGCGT GGATAGCCCCAACG
GTAAAAAGGAAAGGT TGCTGAAAATATTTGAGGGT TGGTGTGATAATGTA
ATAGATCTGT TGCACGCCACAGACGAAGATGCTATTCTTCGACGT GACAT
ATATGACAGAGAACCTGT TTTTACAT GGGGAAAGGGTCGCGTGACATTGC
TTGGTGATTCAATTCATGCCAT GCAGCCTAATAT GGGT CAAGGAGGGTGC
ATGGCCATTGAGGATAGT TATCAACT CGCATTGGAGCTTGATAAGCCATG
GAAACAAAGCAT CGAGT CAGGAACCCCCGI TGATGITGTTTCATCTCTAA
AGAGCTATGAGAGAACTAGAAGACTTCGAGT TGCCATCATCCATGGAATG
GCAAGAATGGCTGCTATTATGGCTTCGACTTATAAAGCTTATTTGGGT GT
AGGCCTTGGTCCTTTGTCGT TCTTGACAAAGT ACCGGATACCACATCCAG
GAAGAGT CGGT GGGAGATTCTTTATTGACATAGCGATGCCTGTAATGCTC
AATTGGGTCTTAGGTGGTAATAGT TCAAAACT TGAAGGAAGACCTCTAAG
TTGCAGACT CTCAGACAAAGCTAGT GACCAATTGCAGACGT GGTTTGAAG
ATGATAATGCGT TAGAGCGT GCTCTTAATGGAGAATGGT TTCTGI TACCA
TTTGGAGATGATGCTGI T- - - CAGGAACCTATCTGI TTAAGTAGGGATGA
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GAACATACCTTGTATGGT TGGGAGT GAATCACAGGAAGACT TTCCTGGGA
AGTCTATAGTGATTTCCTCACCCCAGGT CTCCAAAATGCATGCGAGAATT
AGTTACAAAGATGGTGGTTTTTATGI GATAGAT TTGCAGAGCGAACACGG
CACCTTTATCACAGATAATGATGCGAGACGAT CTAGGGT CCCTCCAAACT
TTCCTACCCTATTTCATCCCT CGGAAGCAATAGAGT TTGGCTCTGCTGGG

CGCAGCACCCCCAC- - ---------- CCGCACGCGCTCTCGGECGTGCTGC
GGCGECGEECGCCAGCGECAAGAGGCAGCGEECECGEECCAGGEGT GECGGEC
GGCAAT GCGECCGEECGGACGCGECCECCT CCGT CGCGCAGGCGECGT CGC
CGGECEECEECEECGAGGECACGCGGAGBCCGLGEEGET GCTCGT GECCGGEC
GGCGGCAT CGEEGEGEGECT GGT GCT GGCGCT GGCGECGAGGCGGAAGGEGTA
CGAGGT GACGGT GT TCGAGCGCGACAT GAGCGCGGT GCGCGECGAGEGEEC
AGTACCGCGGEGCCGATACAGAT CCAGAGCAACGCGCT CGCGGCGCTGGAG
GCCATCGACAT GT CCGT CGCCGAGGAGGT CATGCGCGAAGGCTGCGTCAC
CGGCGACCGCAT CAACGGCCT CGT CGACGGCATCTCCGGCTCCTGGTACA
TCAAGTTTGATACATTTACTCCTGCAGCT GAGCGAGGTCTCCCAGTTACA
AGGGTTATTAGCCGAAT GACGCTGCAGCAGATTCTTGCTCGTGCGGT TGG
TGATGATGCTATACTGAACGATAGCCATGT TGTTGATTTCATAGATGATG
GCAACAAGGTAACTGCAATTTTGGAGGAT GGCCGGAAATTTGAAGGTGAC
CTTTTGGTTGGTGCTGATGGAATATGGT CAAAGGT GAGGAAGGTGCTTTT
CGGGCAATCAGAAGCAACTTATTCAGAATATACTTGCTACACTGGCATTG
CAGACTTTGIGCCTCCTGACATTGACACAGT TGGGTACCGTGTATTTCTT
GGTCACAAACAATATTTCGT CTCCT CAGAT GT CGGT GCTGGAAAAATGCA
GTGGTATGCATTTCATAAGGAACCT GCTGGT GGCACT GATCCTGAAAATG
GTAAAAATAAAAGATTGCTCGAGATATTTAATGGT TGGTGCGATAACGTC
GTTGATCTGATAAATGCAACT GATGAGGAAGCAATTCTTCGCCGGGATAT
ATATGACCGACCACCTACTTTTAACT GGGGAAAAGGTCGTGTCACTTTGC
TAGGTGACTCTGTACATGCTATGCAGCCAAAT CTGGGT CAAGGTGGCTCGC
ATGGCTATTGAGGATGGT TACCAGCT GGCTGTAGAACTTGAGAAGT CCTG
GCAGGAGAGT GCGAAGT CTGGAACTCCTATGGATATAGT TTCCTCCTTGA
GGAGATATGAGAAGGAGAGAATACTACGTGTTTCTGI TATACATGGGT TG
GCAAGAATGGCAGCAATC- - - GCTACCACTTATAGACCATACTTGGGTGT
GGGTCTGGGACCATTGTCGTTTTTAACGAAGT TGAGGATACCACATCCTG
GAAGAGT TGGT GGGAGATTCTTCATCAAGTATGGAATCGCCTTTGATGI TG
AGCTGGGT TCTAGGAGGAAACAGCACGAAGT TAGAAGGAAGACCGT TAAG
CTGTAGGCTTTCTGACAAGGCAAACGACCAGCTTCGTCGATGGT TTGAGG
ATGACGATGCATTGGAACAAGCCAT GGGT GGAGAGT GGTACCTCCTCCCC
ACAAGITCTGGAGACTCG - - - - - CAACCCATTCGATTAATCAGGGATGA
AAAAAAGT CACT CTCCATTGGAAGCCGGT CAGATCCCAGCAATTCGACTG
CTTCCCTGGCATTGCCCT TGCCACAGATATCAGAAAACCATGCTACTATC
ACATGCAAGAATAAGGCCTTTTATGI GACTGATAATGGAAGT GAACATGG
TACATGGAT TACCGACAACGAAGGT AGACGCTATCGCGTACCTCCGAACT
TCCCTGTCCGT TTCCATCCCTCGGATGCCATTGAGT TTGGT TCAGATAAA

------------------------------------------- GCCGTGT
TCCGTGTGAAGGT GCTGAGCACGCT CCCATAT GAAT CTGCAAGAGGAGSG
CCG - --nmn-- CAAATCCTGCAGGCAGCA

>V

GCTTCAGCAGTGTTTTATAGTTCAGTG: - - - - - - - - CAGCCTTCGATT- -

- - - - TTCTCAAGAACCCACATCCCAATTCCAATTTCGAAAGACTCCTTTG
AAGAGT TCGGCCACTCTATCAACTATAAGCACTACTTCAGAAGCAACCCA
TGIGEG -------------- CAAAAGAAGAGGGT GGCACAGGT CAAAGC
Tomeemmmm e e ceee e ACTTTGGCTGAAGCCACACCAGCGC
CGCCGGCGCCGT CGCTGCCGAGT AAGAAGGT TCGGATACT TGT GGCCGGA
GGTGCGATTGGTGGGCTGGT TTTGGCGCT GGCAGCGAAGAAGAAGGGTTT
TGATGT GGT GGTGI TTGAGAAAGACAT GAGT GCAATTAGGGGAGAGGGT C
AGTACAGGGGTCCAATTCAGATACAGAGTAATGCATTGGCGGCTTTGGAA
GCTGITTGATATGGAGGT TGCTGAGGAGGT TATGAGGGCTGGCTGCATCAC
TGGTGACCGGATTAATGGGCTGGT TGATGGGGT TTCTGGTGATTGGTATG
TCAAGTTTGATACATTCACT CCTGCGGCAGAACGGGGGECTTCCTGTCACC
AGAGTTATTAGCCGAATGACT TTGCAGCAAAT CCTGGCTCGTGCAGTAGG
GGAAGATATCATTATGAATGGCAGTAATGI TGTTGATTTTGAAGATGATG
GAAATAAGGT TACTGT CATCCTTGAGAAT GGACAACGT TATGAAGGT GAT
CTTCTTATCGGT GCTGATGGAATATGGT CAAAGGT GAGAAAGAGTTTGTI T
TGGGCCTAAGGAAGCCACATACT CAGGCTACACTTGCTACACTGGCATTG
CAGATTTTGIGCCTGCTGATATTGACTCTGT TGGGTACCGGGTATTTTTG
GGACACAAACAATACTTCGT GTCTTCAGAT GTGGGT GCAGGAAAAATGCA
GTGGTATGCATTTTACAATGAACCAGCTGGT GGTGT TGATGGT CCTGAAG
GTAAGAAGGAAAGGTTGCTTAAAATATTTGGTGGCTGGTGTGATAATGTA
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ATTGATCTCATACT TGCCACGGATGAAGAAGCAATTCTTCGACGT GACAT
ATATGACCGGACACCCACCT TTACT TGGGGAAGGGGECCGTGTAACCTTGC
TTGGGGATTCAGT CCATGCCAT GCAACCAAATAT GGGT CAAGGGGGATCC
ATGGCGATTGAGGATAGCTATCAGCT TGCAATGGAACTTGATAAAGCCTG
GGAACAAAGCATCAAATCAGGGACTCCTATTGATGITGTTTCTTGCCTAA
AGAGCTATGAGAAGGCTAGAAGAATACGAGT TGCCGTTATCCATGGAATG
GCAAGAATGGCTGCAATTATGGCTTCAACTTACAAGCCTTATTTGGGT GT
AGGACTTGGTCCATTGTCGT TTTTGACAAAACT CAGGATCCCACATCCTG
GGAGAGT TGGTGGGAGATTTTTTATTGACATAGCAATGCCTTTAATGCTG
AGTTGGGT CCTAGGT GGTAACAGT TCAAAACT TGAAGGGAGGCCACCATC
TTGCAGACTCTCAGATAAAGCAAGT GATCAATTACGGAGATGGTTTGAAG
ATGATGATGCTCTGGAGCGT GCTATTGGTGGAGAGTGGT TCCTTTTGCCA
TCAGGAGAGAGTGGATTA- - - - - - CAACCTATTTGITTGAGTAAGGATGA
GAACAAACCCT GCATAAT CGGGAGT GTGTCCCATACGGATTTTCCTGGAA
TATCAACAGT CATACCTTCACCCAAGGT TTCCAAAATGCACGCTCGAATT
AGTTGTAAGGATGGTGCCTTTTTCCTAACCGATTTGCAGAGT GAACATGG
TACCTGGATCACT GATAAT GT GGGGAGGCGGCAACGGGT GTCTCCAAATT
TTCCTACTCGATTCCATCCATCAGAAGT GATTGATTTTGGT TCTGAAAAG

TTCGAGT CAAGGT GGT GAGGACT CCCCCAGACAAT GCAGCTAAGAACGAA
GAGACC- - - - -- AAGCTCTTCCAGGCGGTT

BR. Br 60x. f ast a

>A

- - - GGAGCAATGATGGTGATGATGGGTCTTCTCTTGATCATCGTGICTCT
CTGTTCCGCTCTCCTTCGATGGAATCAGATGCGATAT- - - ACCAAGAATG
GTCTTCCTCCTGGAACCATGGGCTGGCCAATCTTTGGCGAAACCACCGAG
TTTCTCAAACAAGGCCCCAACT TCATGAGAAACCAAAGACTCCGATACGG
GAGTTTCTTCAAATCTCATCTTCTAGGT TGTCCAACGT TAATCTCAATGG
ACTCAGAAGTAAACAGATACATTTTAAAGAACGAATCAAAAGGTTTGGTT
CCTGGTTACCCACAATCGATGCTTGATATACTTGGGACTTGTAACATGGC
TGCGGT TCACGGT TCGAGCCACCGGCTTATGAGAGGCTCGCTTCTGICTC
TCATAAGCTCGACCATGATGAGAGATCATATCTTGCCTAAAGT TGATCAC
TTCATGAGAAGCTATCTTGATCAGTGGAATGAGCTTGAG - - - - - - - - GT
TATTGATATCCAAGATAAGACCAAACATATGGCATTTTTATCTTCACTGA
CACAAATCGCTGGGAACTTAAGAAAACCATTTGTTGAAGAATTCAAAACT
GCATTCTTCAAGCTTGTTGTTGGGACTTTATCCGTTCCGATTGATCTTCC
GGGCACAAATTATCGT TGCGGAATCCAAGCAAGAAATAACATTGATAGGT
TGCTAAGAGAGCT GATGCAAGAACGTAGAGATTCTGGAGAAACATTCACA
GACATGTTAGGTTACTTGATGAAG: - - AAGGAAGGTAACCGATACCCGTT
AACCGATGAAGAGATAAGAGACCAAGT TGTGACGATTTTGTATTCGGGTT
ACGAAACTGT CTCTACGACCTCAATGATGGCTCTTAAGTACCTTCAT- - -
CACCCAAAAGCTCTTCAAGAACTAAGAGCT GAGCATTTGGCATTCAGGGA
AAGAAAACGACAGGACGAACCACT CGGTCTTGAGGACGT GAAGTCAATGA
AGTTCACTCGAGCTGTGATTTATGAGACATCAAGATTGGCAACGATCGTT
AATGGGGTCCTAAGGAAAACTACTCGTGACTTGGAAATCAACGGTTATTT
AATCCCAAAAGGATGGAGAATTTATGTATACACGAGGGAAATTAATTACG
ATGCAAATCTTTATGAAGACCCATTGATCTTTAATCCATGGAGATGGATG
AAGAAGAGCT TGGAGT CACAAAACTCATGCTTTGTGT TTGGAGGT GGGAC
AAGGCTTTGT CCTGGTAAGGAACTAGGGATTGTCGAGATCTCGAGCTTTC
TCCATTACTTTGT TACGAGATACAGAT GGGAGGAAATAGGAGGGGATGAA
TTAATGGTGTTTCCGAGAGTI TTTTGCACCAAAAGGCTTCCATCTTAGGAT
TTCACCCTAC

>P
ATGGCAGTTCTCTTGATGGTTCTTGTGGCAGITCTCTTTTTGTTCTGTAT
CTCCTCTGCTTTGT TGAGGT TGAACGAGGT GAGATAT- - - AGGAAGAAAG
GGTTGCCTCCAGGTACTATGGGATGGCCAGT CTTTGGAGAGACCACTGAG
TTTCTAAAGCAAGGT CCAAACT TCATGAAGAAT CAGAGAGCAAGGTATGG
GAGTATTTTCAAATCCCACATTCTGGGGTGTCCTACCATTGTGTCCATGG
ATCCAGAGCTCAATCGATACATCCTAATGAACGAGGGAAAGGGECCTTGTT
CCTGGTTACCCTCAGTCCATGCTGGATATCTTAGGCAATCGCAACATTGC
AGCAGT TCATGGCTCCACTCACAAGTACATGAGAGGGGCATTATTATCCC
TCATTAGCCCCACCATGATCAGAGAACAACTTTTGCCAACAATTGATGAG
TTCATGAGAACCCACCTCAGCTACTGGGATACCAAA- - - - - - - - - - - - AT
TATTGACATTCAACAAATGACTAAGGAGATGGCACTTCTCTCTGCACTTA
AGCAAATTGCTGGCACTGATTCGTGCTCAATATCTCAAGCATTCATGCCT
GAGTTTTTCAGGCTGGT TTTAGGCACTTTGTCATTGCCAATTGACCTTCC
TGGCACAAATTATCGACAAGGAGT CCAGGCGAGAAAAAATATTGTACGCA
TGTTAAGGCAGCTAATAGACGGGAGGAGGGCATCGAAATTATACCACCAG
GACATGCTTGGTCGACTTATGAGA- - - ACTGAAGAAAACAAATTTAAACT
AACAGATGAAGAGATAATTGATCAAATAATCACAATTTTGTACTCTGGCT
ACGAAACGGT TTCGACCACT TCAATGATGGCAGT CAAGTATCTGCATGAT
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CACCCAAGAGT TCTTCAGGAGCTAAGAAAAGAGCATTTCGCAATTAGAGA
AAAGAAAAGGCCT GAGGATCCAATCGATTTAAATGACCTTAAATCG - - C
GITTTACTCGIGCCGTGATTTTTGAGACCT CAAGATTGGCTACAATAGTA
AATGGGGT TTTGAGGAAGACTACTAAAGAAAT GGAACTAAATAGATTTGT
GATTCCAAAAGGAT GGAGAATCTACGT TTACACAAGGGAGATAAACTATG
ATCCATATTTATATCCTGACCCATTCTCCTTTAACCCATGGAGATGCECTG
GACAAAAGT TTGGAGT CTCAAAACTATCTCTTCATTTTTGGAGGAGGTAC
CAGGCAGT GTCCAGGAAAGGAG - - CGAATAGCTGAGATTTCAACTTTCC
TTCATTATTTTGTAACTAGATACAGAT GGGAAGAGGT TGGAGGAGACTCA
TTAATGAAATTTCCAAGAGT TGAAGCACCAAAT GGGCTACACATTAGGGT
CTCATCTCAC

>R

GTTTGCCTCCTGGCACTATGGGT TGGCCAGT TTTTGGAGAAACTACTGAG
TTTCTTAAACAAGGT CCCAACT TCATGAAAAACCAAAGAGCAAGGTATGG
TAATTTTTTTAAATCGCACATTCTTGGGTGTCCTACCATTGI TTCAATGG
ATCCAGAGGTAAATAGGTACATTCTCATGAAT GAGGCAAAAGGGCTTGT T
CCTGGTTATCCTCAATCCATGCTGGATATATTAGGCAAATGTAATATTGC
AGCAGT TCATGGCTCCACT CACAAGT ACATGAGAGGTGCACTATTAAGCC
TCATTAGCCCTACCATGATCAGAGAACAACTTTTGCCAACAATCGATGTC
TTCATGAGAACCCACCTCAGCAATTGGCATGACAAA- - - - - - - - - - - - AT
TATTGACATTCAACAGAAAACCAAAGAGATGGCACTTCTCTCATCACTTA
AGCAAATTGCTGGCCCTGATTCTAGCTCAATATCTCAAGCATTCATGCCT
GAGITTTTCAAGCTTGITTTAGGCACCTTGTCGTTGCCAATTGATCTTCC
TGGAACAAATTATCGTAACGGAT TTCAGGCTAGGCAAAATATTGTGAGCT
TATTGAGACAACT TATAGAAGAGAGAAGGGCATCAAAAGAAACCCATAAA
GACATGCTTGGTTGCCTCATGAAA- - - ACTGATGAAAACAGATACAAACT
CAATGATGATGAGATAATTGATCAAATCATCACAATTTTATATTCTGGGT
ACGAAACAGT CTCAACAACT TCAATGATGGCTATTAAGTATTTGCATGAT
CACCCTCAAATCCTTCAAGAACTAAGAAAAGAACATTTAGCAATTAGAGA
AAAGAAAAT GCCT GAGGATCCAATTAACTTAAACGACCT TAAATCGATGT
GITTTACTCGTGCGGTGATTTTTGAGACCT CAAGATTAGCTACAATAGI T
AATGGGGT TCTGAGAAAGACTACTAAAGAAAT GGAAATAAATGGATTTGT
GATTCCTGAAGGATGGAGAATCTATGT TTATACTAGGGAGATAAACTATG
ATCCCTACTTGTACCCAGATCCATTGTCTTTCAACCCATGGAGATGGATG
GATAGAAGT TTGGAGT CTCAAAACTATCTCTTCATTTTTGGAGGGGGTAC
CAGACAGT GT CCTGGAAAGGAACTAGGAATAGCAGAAATTTCAACTTTCC
TTCACTATTTTGTAACCAGATACAGAT GCGAAGAAGT TGGT GGAGACACA
CTAATGAAATTCCCAAGAGT AGAAGCACCCAAT GGACTACACATTAGGGT
TTCATCTTAC

>0

------ GTGITGGTGGCGAT TGGGGT GGT TGT GGCGECEECGET GGTGGT
GAGCAGCCT GCTGCT GCGGT GGAACGAGGT GCGGTACAGCCGGAAGCGCG
GCCTGCCGCCCGGEGACAAT GGGGT GGCCGCT CTTCGGCGAGACCACCGAG
TTCCTCAAGCAGGGACCCAGT TTCATGAAGGCCCGGAGGCT CAGGTACGG
GAGCGT GT TCAGGACGCACAT CCT GGGGT GCCCGACGGTGGTGTGTATGG
AGGCGGAGCT GAACCGGECGEECECT GGCCAGCGAAGGGCGCGEGITCGTC
CCGGGCTACCCGCAGT CGATGCT GGACAT CCTGGEGGCGGAACAACATCGC
CGCCGT GCAGGGCCCCCT CCACCGCGCCAT GCGCGGCGCCATGCTCTCCC
TCGTCCGCCCCGCCATGATCCGCTCCTCCCTCCTCCCCAAGAT CGACGCC
TTCATGCGCTCCCACCTCGCCGCCTGGT CCTCCTCCTCCTCCTCCGCCGT
CGT CGACAT CCAGGCCAAGACCAAGGAGATGGCCTTGCTATCTGCACTCA
GGCAGATTGCCGGCGT CTCCGCT GGCCCACT CTCTGACGCT CTCAAGGCA
GAGCTCTACACCCTTGT GCTTGGCACCATCTCCCTGCCCATCAACCTTCC
TGGAACCAACTACTACCAAGGCT TCAAGGCAAGGAAGAAGCTTGTTGCAA
TGCTAGAGCAGAT GAT CGCGGAACGGCGAT CCTCCGGT CAGGTACACGAC
GACATGCTGGATGCGCT CTTGACCGGT GT CGAGGGCACCAGGGAGAAGCT
CACAGATGAGCAGATCATTGACCTGATCATCACCCTTATATACTCTGGAT
ATGAAACCATGT CGACGACCT CGATGATGGCTGTCAAGTACCTGT CAGAC
CATCCCAAAGCTCTTGAGCAACT CAGGAAAGAACATTTTGATATCAGGAA
AGGTAAAGCGCCCGAAGAT GCCATCGACTGGAATGATTTCAAGTCCATGA
CCTTCACTCGAGCTGITATCTTCGAGACATTAAGATTAGCTACAGTTGTG
AATGGGCTGCTGAGGAAAACTACCCAAGAT GT TGAAATGAATGGGTATGT
TATCCCAAAAGGT TGGAGAATATATGI TTACACAAGGGAAATAAATTATG
ATCCATTCCTGTACCCTGATCCCATGACATTCAATCCATGGAGGTGCCTG
GAGAAGAACAT GGAATCACATCCACACTTCATGCTGI TTGGAGGAGGTAG
TCGAAT GT GCCCGGGGAAGGAAGTAGGCACCGTAGAAATTGCAACATTCC
TTCACTATTTCGT GACTCAATACAGAT GGGAGGAAGAAGGT AACAACACA
ATATTGAAGT TCCCCCGAGT TGAAGCT CCCAACGGGT TACATATCCGCGT
TCAAGATTAC

>V
---GCTGITTTCATGCCGGITTTTGGTGTGGTTCTTATTGGGCTCTGTAT
TTGCACTGCTTTGI TGAGATGGAATGAGGTGAGGTAC- - - AGGAAGAAAG
GATTGCCCCCAGGTACAATGGGT TGGCCAGT CTTTGGGGAGACCACTGAG
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TTTCTTAAGCAAGGCCCAAGCT TCATGAAAAACCAGAGAGCAAGGTATGG
AAAATTTTTCAAATCCCATTTATTGGGT TGTCCTACCACAGT CTCCATGG
ATCCAGAGCTCAACAGATACATCCTAATGAAT GAAGCAAAAGGCCTGGTT
CCTGGCTACCCACAGT CCATGTTAGATATCCTGGGAAAATGCAACATTGC
AGCTGTI CCATGGCTCCACT CACAAGT ACATGAGAGGGGCACTTCTACGCTC
TCATTAGCCCCACCAT GATAAGAGGCCAGCTTTTACCAAAGATAGATGAG
TTCATGAGATCCCATCTGAACAAATGGGATACCAAA- - - - - - - - - - - - AT
CATCAACATCCAGGAGAAAACCAAAGAGATGGCACTTCTCTCTTCTCTCA
AGCAGATTGCCGGTATTGAATCCGGCACAATATCTAAGGAGT TTATGCCA
GAGITTTTCAAGCTGGT GT TGGGAACCATTTCTCTGCCTATTGACCTTCC
TGGCACAAAT TACCGCCGCGGGT TCCAAGCAAGGAAGAATATTGT TGGCA
TGTTGAGACAACT CATAGAGGAGAGAAAAGCT TCCCAGGAAACCCACAAT
GACATGCTTGGTTGCCTAATGAGA- - - ACTAATGAAAATCGATATAAACT
AAGCGATGAAGAGATAATTGATCTCATAATCACAATTCTGTATTCGGGT T
ACGAGACTGTTTCCACCACT TCCATGATGGCTGTCAAGTATCTCCATGAC

CACCCAAGAGTTCTTGATGAACTCAGAGTG - - - === == === === - - - - -
--------------- AGTGACAATTTTTTTTTTGTATCT-----------
BR Cpd. fasta

>A
GCCTTCACCGCTTTTCTCCTCCTCCTCTCTTCCATCGCCGCCGGCTTCCT
CCTCCTACTCCGCCGT - - = = = === == s s s s e e e o e oo oo A

CACGT TACCGT CGGATGGGT CTGCCTCCGGGAAGCCTTGGTCTCCCTCTG
ATAGGAGAGACTTTTCAGCT GATCGGAGCT TACAAAACAGAGAACCCTGA
GCCTTTCATCGACGAGAGAGT AGCCCGGTACGGT TCGGT TTTCATGACGC
ATCTTTTTGGTGAACCGACGATTTTCT CAGCT GACCCGGAAACGAACCGG
TTTGTTCTTCAGAACGAAGGGAAGCTTTTTGAGIGITCTTATCCTGCTTC
CATTTGTAACCTTTTGGGGAAACACTCTCTGCTTCTTATGAAAGGTTCTT
TGCATAAACGTATGCACTCTCTCACC- - - AGCTTTGCTAATTCTTCAATC
ATTAAAGACCATCTCATGCTTGATATTGACCGGT TAGTCCGGTTTAATCT
TGATTCTTGG - - - - - TCTTCTCGIGTTCTCCTCATGGAAGAAGCCAAAA
AGATAACGT TTGAGCTAACGGT GAAGCAGT TGATGAGCT TTGATCCAGGG
GAATGGAGT GAGAGT TTAAGGAAAGAGTATCTTCTTGTCATCGAAGGCT T
CTTCTCTCTTCCTCTCCCTCTG- - - ------------ TTCTCCACCACTT
ACCGCAAAGCCAT CCAAGCGCGGAGGAAGGT GGCGGAGGCGT TGACGGT G
GTGGTGATGAAAAGGAGCGAGGAGGAG- - - - === == === === - - - - - -
- - - - GAAGAAGGA- - - GCGGAGAGAAAGAAAGATATGCTTGCGGCGITGC
TTGCGGCGGATGAT- - - - - - GGATTTTCCGATGAAGAGATTGITGACTTC
TTGGTGGCTTTACTTGT CGCCGGT TATGAAACAACCTCCACGATCATGAC
TCTCGCCGTCAAATTTCTCACCGAGACTCCTTTAGCTCTTGCTCAACTCA
AGGAAGAGCATGAAAAGAT TAGGGCAATGAAGAGTGATTCGTATAGICTT
GAATGGAGTGATTACAAGT CAATGCCATTCACACAATGTGTGGT TAATGA
GACGCTACGAGT GGCTAACATCATCGGCGGT GTTTTCAGACGT GCAATGA
CGGATGT TGAGATCAAAGGT TATAAAAT TCCAAAAGGGTGGAAAGTATTC
TCATCGTTTAGAGCGGT TCATTTAGACCCAAACCACTTCAAAGATGCTCG
CACTTTCAACCCT TGGAGAT GGCAGAGCAACT CGGTAACGACAGGCCCTT
Cl------v--- AATGTGI TCACACCGT TTGGT GGAGGGCCAAGCCTATGT
CCCGGTTACGAGCTGGCTAGGGT TGCACTCTCTGI TTTCCTTCACCGCCT
AGTGACAGGCTTCAGT TGGGT TCCTGCAGAGCAAGACAACGCTGGITTTCT
TTCCAACTACAAGAACGCAGAAACGGT ACCCGATCTTCGT GAAGCGCCGT
GATTTTGCTACT-----------=---------

>P
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GAATGGACCGAGAGT CTGAGAAGAGAGTACGTGCTTGT TATTGAAGGCT T
TTTCAGCGTGCCTCTACCCATG- - ------------- CTTTCCCCCACAT
ACCGCAGAGCTATCAAAGCTAGGACTAAGGTGCCAGAGCCTTTGAGITTG
GTAGTGAAGCAAAGGAGGATAGAGAGT - - - - - - === === - - - - - - -
---- GAGITCAGGA- - - - - - GAGAAAAAGAAAGACATCCTTGGAGCTCTTT
TAGCTTCAGATGATCATGGAGCCT TCTCGGACGAGGAGATAGTAGATTTC
TTGGTGGCTCTGCTTGT TGCAGCCTATGAAACTACATCTACAAGCATGAC
TCTTGCTGI TAAGI TCCTCACCGAGACACCTCTGGCTCTGGCTCAGATCA
AGGAGGAGCAT GAACAGAT TAGAGGAAAGAAGGGCGAGGAGGGAGCTCTT
GAGT GGAGTGATTACAAGT CAATGACCTTCACTCAGT GTGTTGT TAATGA
GACT------ ATAGCAAACATAATAGGT GCGATATTTAGACGAACAATGA
CAGATATAAATGT TAAAGGT TATACAATTCCTAAAGGATGGAAGGTTTTT
GCATCCTTTCGTGGTGTACATTTAGACCATGAATACT TCAAAGATGCTCG
AACTTTCAATCCGT GGAGAT GGCAGGACGACT CGGGGGCAACATGCCCAG
CA----cee-- AATGTGITCACTCCTTTTGGAGGAGGGCAACGGT TATGC
CCAGGATATGAACTTGCTAGAGTAGAACTCTCTGITTTCCTTCACCACCT
GGTCACCCGI TTCAGI TGGACCCCAGCT GAACAAGACAAGCTGGTTTTCT
TTCCAACTACGCGGACACAAAAGCGATATCCCATCAATGT GCAGCGT CGA
AATCGIGIC-------------mmmm o - -

>R

----------------------- AAGCAACTAATGAGCTTTGATCCAGGG
GAGTGGACT GAGAGT TTAAGGAAAGAGTACGT TCTTGT TATTGAAGGATT
TTTCACTGTGOCTTTGCCTATA: - < - =< = === - o - TTCTCCACCACAT
ACCGAAGAGCTATCAAAGCT AGGACT AAGGT GGCAGAGGCATTAAGCCTG
ATAGTGATGCAAAGACGAAGAGAGAGT - = - - = = = === = s = s e o e o
---- GAGTCAGGA- - - - - - GAAAGAAAGAAAGACATGTTAGGAGCTCTTC
TAGOCGCCGATGAT- - - - - - GGGTTTTCCGATGAGGAAATAGTGGATTTC
TTGGTGGCACTACT TGT TGCOGGCTATGAAACTACCTCTACTATTATGAC
TCTTGCTGTTAAGT TCCTAACT GAGACACCTCTCGCT CTGGCTCAGCTCA
AGGAGGAGCAT GAAGGGAT TAGGGCAAAGAAAAGT GAAGGAGAAGCTCTA
GAGTGGAGT GATTACAAGT CAATGCCTTTCACTCAATGTGTTGTTAATGA
GACACT GAGAGT AGCAAACATAAT TAGT GGGGTATTTAGACGAGCAATGA
CAGACATCAATATAAAAGGT TACACAAT CCCTAAGGGATGGAAAGTTTTT
GCTTCATTTCGAGCTGTACATTTAGATCATGATCACT TCAAAGATGCTCG
ATCTTTCAATCCAT GGAGAT GGCAGAACAAT TCAGGAGTAACATGTCCAG
GG ---n-n- AATGTGTTCACTCCAT T TGGAGGAGGACCAAGACTCTGC
CCAGGTTATGAACTAGCTAGAGTAGAACTCTCTGTTTTCCTGCATCATCT
AGTCACTCGGT TCAGT TGGGT TCCTGCAGAGGAAGATAAGT TGGTTTTCT
TTCOGACGACCAGAACACAGAAACGGT ACCCAAT CAACGT GCAGOGACGA
AGCGATGTAAAGAGT - - - = - === === o e o

>0
(GCOGCGECCECGCT GCTCCTCCT CBCOGCGECCECCGOCGOCGT CGTGRT
TGCCATGGCGCT CAGAT GGECTCCTCCT CCT CGGGGEGECOCCGOCGOCGEGA
GGCT GEEGAAGAGGGCECGGAT GOCGOCGREGAGCACGGGCCTGCCTCTG
ATTGGCGAGACGCT GOGGCT CATCTCGGOGT ACAAGACGCCCAACCCGGA
(GCOGT TCAT CGACGAGCOGCGT GBOGCGOCACGGOGGCGT GTTCACCACCC
ACGTCTTCGGCGAGCGCACCGT GT TCT COBCOGACCCGRCCT TCAACCGL
CTCCTCCTCGOCGOCGAGGEOCGOGRCCGT CCACTCCAGCTACCCGTCCTC
CATCGCCACGCT CCTCBECGOGCGCT COCT GCT CCT CACCOGCGECEOCG
CGCACAAGCGGCT CCACT COCT CACCCTCACCCGCCT CGGOCGOCCT: - -
(GCGTCGOCGOCCCT CCTCGOGCACAT CGACCGCCT CGTGCTCGOCACCAT
(GCGOCAGT GBGAGCCCGCCGOCACCGT CCGOCT CATGGACGAGGOCAAGA
AGATCACCT TCAACCTCACCGT CAAGCAGCT CGT CAGCAT CGAGCOGGGA
CCGT GGACCGAGAGCCT CCGOCGOGAGT ACGT CAAGCT CATCGACGGCTT
CTTCTCCATCCCCTTTCCTCTCGOCTACTTCCTCCCTTTTACCACS: - - T
ACGGOCAGGCCCT CAAGGOGAGGAAGAAGGT GBCCGGT GCACT GCGGGAG
GTGATAAAGAAGAGGAT GGAGGAGAAAGCGGAGAAT GGTGGCTCCATTGG
GGATGATGAGGGG: - - AAGAAGGAGAAGAAGGACAT GGTGGAGGAGCTTC
TTCAGGCGGAGGGT- - - GGCAGCT TCTCGGAGGAAGAGATGGTGGATTTC
TGCCTTTCTCTGCTGGT GECTGGGT AT GAGACT ACGT COGTGCTCATGAC
(GCTCGCGGT CAAGT TCCTCACT GAGACGCCT GCTGCGCTAGCT GAGCTCA
AGGAAGAGCAT GCCAAT ATCAGGGATAT GAAAGGGAAAAACCAACCATTA
GAGT GGAGCGAT TACAAGT CCATGCCAT TTACT CAATGTGTGATAAATGA
GACACTCCGTGT GGGTAACAT TATTAGT GGAGT AT TCAGGCGAGCAAACA
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CTGATATTCATTATAAAGATTACACAATTCCAAAGGGATGCAAGATTTTT
GCTTCATTCCGAGCTGI GCACCTTAATAATGAACACTACGAGAATGCTCG
GACATTTAACCCT TGGAGAT GGCAGAT CAACAATAAACT TCAGAATGCGG
TA- - - GGGGCCAATATATTTACTCCATTTGGTGGTGGACCTCGGTTGTGT
CCTGCCTATGAGCTTGCCCGGGT TGTCGI TTCTATCTTCCTCCATCATCT
TGTAACGCCCTTTAGCTGGGAAGAAACCGAAGAAGATAGACTTGTICTTCT
TCCCCACCACACGAACTCTCAAAGGATACCCTATCAATCTTCGGCTCGCTT
TCAGAATCAATTTGG - ----------------

>V

GACTGGTCTCTGGCCGT TACCATCGGTGCGGCTCTCCTCGCCATCTTCTT
CTTGITCCTACECCTC- == === == ==-mmmmcmmm e e e e oo A
CTCGCCCCAGGGGECCACCGCCT GCCTCCGGECAACCT GGGGECTCCCCCTG
GTGGGCGAGACT CTGCAGCT CATCTCCGCCTACAAGT CGGCCAACCCTGA
ACCCTTCATCGACGAGAGGGT GACT CGGTACGGGCCCTTGT TCACCACCC
ATGTGI TCGGCGAGCCCACGGT GT TCT CGGCGGACCCGGAGACGAATCGG
TACATATTGCAGAACGAGGGGAAGCTGT TCGAGT GCAGCTACCCTGGCTC
CATCTCCAACTTGCTTGGAAGGCATTCCCTGT TGT TAATGAAGGGTAATC
TCCACAAAAAAATGCATTCCCTCACCATGAGT TTCGGTAATTCTTCCATC
ATCAAGGACCACT TGCTGCTCGACAT CGACCGCTTGATCCGCTTCAACAT
GGACTCATGG: - - - - - ACCAGCCGGATCTTACTTATGGAAGAGGCCAAGA
AGATAACATTCGATTTGACAGT GAAGCAGCTGATGAGCT TTGATCCAGGG
GAGT GGACTGAGT CTCTGAGAAAAGAATATGTGCTTGTGATTGAAGGCT T
CTTTACCGTCCCTTTCCCTCTCG- - ------------- TTCTCCGCCACCT
ACCGCAGAGCCAT CCAAGCAAGGACGAAGGTAGCAGAGGCACTGAACTTG
GTAGT GAGGGAAAGGAGGAAAGCCAAG- - - - - === === m - - - - - -
- - - - GAAGAAGGAGAAGAGGAGAAGAAGAACGACAT GCTGGECCGECCCTCC
TCGACAGCGCCGAT- - - - - - AACTTCTCCGACGAGCAGATCGTGGATTTC
ATCCTGGCCCTGCTGGT GGCTGGECTACGAGACCACCTCCACCATCATGAC
CCTCGCGATCAAGT TCCTCACAGAGACCCCTCTCGCCTTGGCTCAGCTCA
GGGAGGAGCAT GACGAGAT TAGGGCAAGGATAAGTGACCCTAATGITCTG
GAATGGAGTGATTATAAATCCATGCCTTTCACTCAATGTGTTGTGAATGA
GACTTTGAGGGT GGCAAACATAATAGGT GGGATTTTCAGGCGAGTAACCA
CTGACATCCATGT CAAAGGT TACACAATTCCTAAGGGATGGAAGGTGITT
GCATCATTTCGAGCTGTACACCT GGACCATGAATACT TCAAGGATGCTCG
TACTTTTAATCCCTGGAGATGGCAGAATAATTCTGGACCCACGGT TCCAG
GGAGT GGTGT GAATGT GT TCACACCAT TTGGAGGAGGGCCGCGCCTGTGC
CCTGCCTATGAGCT TGCAAGGGT GGTGCTCTCGGT TTTCCTTCACCGCAT
GGTCACTCGATACAGCT GGGCT CCTGCAGAGGAGGATAAGT TGGTGI TCT
TTCCAACCACTAGGACT CAGAAGCGATACCCCAT CAAT GT GGAGAGGCGA
AAAGT GT CATCCGCCGCAGAAAAAGGT GAGGGA

BR. Det 2. fasta

>A

- - - GAAGAAATCGCCGATAAAACCTTCTTCCGATACTGICTCCTCACTCT
TATTTTCGCCGGCCCACCAACCGCCGTCCTTCTGAAATTCCTCCAAGCTC
CTTACGGTAAACACAACCGTACCGGAT GGGGTCCCACCGTATCTCCACCG
ATTGCTTGGT TCGTCATGGAGAGCCCAACCTTGTGGCTCACTCTCCTCCT
CTTCCCCTTTGGTCGTCACGCTCTCAACCCTAAATCTCTACTTCTATTC-
----- TCTCCTTATCTCATTCATTACTTCCACCGCACCATCATTTACCCT

CTTCGCCTCTTG - - - - - - === - - - - - CGCAGCTCCTTCCCCGCCGGTAA
AAACGGATTTCCGATCACCATCGCCGCCTTGGCTTTCACCTTTAATCTCC
TCAATGGTTATATCCAGGCGAGG - - TGG- - - === --------- GTTTCG

CATTACAAGGATGACTACGAAGACGGAAACTGGTTCTGGTGGCGGTTTGT
TATCGGTATGGTGGT TTTCATAACCGGCATGTATATAAATATCACGT CGG
ACCGGACTTTGGTACGATTGAAGAAAGAGAACCGGGGAGGT TATGTGATA
CCGAGAGGAGCCTGGT TCGAGT TGGTAAGCTGTCCGAATTATTTTGGAGA
GGCGATTGAGT GGT TGGECTGEECTGT TATGACT TGGT CTTGGGCCGGTA
TTGGATTTTTTCTGTACACGTGTTCCAATTTGTI TTCCGCGT GCACGTGCG
AGTCACAAGT GGTACATTGCCAAGT TCAAGGAAGAGTATCCCAAGACTCG
TAAAGCTGITATTCCTTTTGIGTAC

>P

------ GCCCTATTAGATCAGAGCCTCTTTCACTACAGT CTCCTATCCAT
TTACCTCATAGGACCCCCTACATTCATTTCCCTGAAATTTCTTCAAGCCC
CGT AT GGGAAGCACCACCGT CCAGGGT GGGGTCCTACAATCTCTCCACCC
TTGGCTTGGATCCTCATGGAAAGCCCCACTCTTTGGCTCACACTCCTCCT
CTTCCCCTATGGCCAACACTTCACCAATCCCAAAGCTATCATTCTCATG
----- TCCCCCTTCCTCCTCCACTACTTCCACCGCACCTGCATCTACCCA

CTTCGGATTTAT--------------- CGGAATTCCAAAACCACT - - - - -
- GGTGGT TTCCOGGT GAGT GTGGCTGT TATGGCATTTGGGT TTAATCTGC
TGAATGCTTACCTGCAGGCTAGG - - TGG- - === == ==~ =----- GTGTCT

CATTACAAGAGTGATTATGAC- - - GGGGGACTGTTTTGGTGGAAGTTTTT
TGGTGGGT TAGTGGTGT TTGT GT GGGGCAT GAGGATCAATACGT GGGCCG
ATGGGGTTTTGT TAGGT TTGAAGAGGGAAGGT - - - GGTGGGTATAAGGTG

74



CCGAGAGGAGGGTGGT TTGAGT TGGT GAGCT GCCCCAACTACT TCGGGGA
GATTGTGGAGT GGCTTGGATGGGCAGT GATGACTTGGTCTTGGGCTGGGT
TTGGTTTTTTACTCTATACATGI GCTAACTTGGT GCCTAGGGCATGIGCC
AATCACAAATGGTACCT GGAGAAATTCAAAGAGGATTATCCCAGGAGCAG
GAAAGCAGTGATCCCTTTTCTGIGT

>R

------ GCTTTCTCAGATGGAAGCCTCTTTCATAAAAGCCTCCTAGCTCT
CTACCTCATAGGGCCCCCTACCTTCATCTCCCTCAAGT TCCTTCAAGCAC
CGTATGGAAAACACAACCGCCCT GGATGGGGCCCCACCATCTCGCCACCT
TTGGCCTGGT TCCTCATGGAGAGCCCCACTCTCTGGCTTACATTTTTACT
CTTCCCTTTTGGCCAACATGCTTCCAATCCCAAAGCTTGGGTTCTTATG
----- TTCCCTTATCTCTTCCATTATTTCCACCGCACCTGICTCTACCCT
CTACGCCTTTACTGGAATACAAAT CAGCGGAATACCAAAATCACT - - - - -
- AGCGGTTTTCCTGTGAGCATGGCCCTTCTGGCATTTTTGT TCAACTTCT
TGAATGCTTACTTGCAAGCCAGG- - - TCG- - ------------~- GTATCT
CATTACAAGGAGGATTATGACCAGGATAGGTGGTTCTGGTGGAGGTTTTG
GGGTGGGECTAGTGGTGI TTGCGT GGGGTATGTGGACTAATGTATGGT CGG
ACAGGGT TTTGGT TCGGT TAAAGAGAGAAGGT - - - GATGGGTATAAGGTG
CCAAGAGGAGGGT TGTTTGATCTGGTGAGCT GCCCCAACTACTTTGGTGA
GATTGTGGAATGGCTTGGT TGGACTCTGATGACATGGT CCTGGGT TGGGT
TTGGGTTTTTTCTCTATACATCTGCCAACT TGGT GCCGAGGGCAGT GGCT
AACCATAAGT GGTATCTGGACAAGT TTGGAAAGGATTATCCAAGAGGTAG
AAAAGCTGTCATCCCTTTCTTGTAT

>0

GGCCECEECEECEECGACGACGCGCT GTACGCGCGATGCCTGGTGATCCT
GTACCTGATCAGCCCGATCACCGTGT TCCTGCTCCGGT TCGTGT CGGCGC
CGTACGGGAAGCT CTCCCGCCCCGEGT GEGGT CCCGCCGT GCCGECEGECG
CTCGCGT GGT TCCTCAT GGAGAGCCCCACCATGT GCCTCCCGCCCCTCGT
CCTCTCCGCCGCCGCCT CCTCGT CGGECGECT GCGCGCCGCCGCTCTCCTCC
CGGCCGCGCT GTACGCGCTCCACT ACGT GAACCGCACGCT CGT CCACCCG
CTCCGECTCCTG- - ------------~ CGCCTCCGCCGCECECCG - - - -
- GCGCCCGT TCCGATCCTCGT CGCCGCCTTCGCCT TCGGCTTCAACCTCC
TCAACGCCTACGT CCAGGCGCGCT CCT GEGECGECT CGACGCCGCCGECTCCC
CACAGCACCGCCACCGCCACCGCCACGCCCGCGEECCGT CGCCCECTGCCT
CGT CGGGCTAGCCCT CT TCGCGT GGGGGAT GCGGACCAACAT CGCGGCGG
ACAAGGCGCT CCT GAGGCT GAAGGAGGCCGGEG - - AAAGGGTACCAGATT
CCCCGCGGECGEECTGI TCGACGT GGTCACCT GCCCCAACTACT TCGGCGA
GGCCGT GGAGT GGCTCGGCTACGCGCT GGT GGCGT GGACGCCGGECGGECCT
GGGCCTTCTTCCTCTACACCT GCTCCAACCT CGGGCCGAGGGCCAGGGAT
CACCGCCGGT GGTACGT CGGCAAGT TCGGCGACAAGT ACCCGGCGT CGCG
CAAGCGCGTTCGTCCCGTACATCTAC

>V

--------- GATTGGGACCGAACCCTGT TCCACAACTCTCTCATCGCCCT
CTACCTCATCGCCCCACCCACATTCATCTCCCTTCGI TTCCTCCAAGCCC
CCTATGGCAAGCACCACCGAT CGGGGT GGBGGT CCCACTGTGCCGCCATCC
TTGGCATGGT TCCTCATGGAATCTCCTACTGTGTGGT TGACGCTCCTCAT
CTACCCCTTGGGTGATCGT TCCTCCAATCCCAGATCCCTAATCCTCATT-
----- TCCATCTACCTCTTCCACTACATCCATCGTACTCTCATCTACCCT

CTTCACCTC - ---------------- CGCAACTCCACTGCCGCTAAACG
GAATGGGT TCCCGGT CAGCGT GGCGCTCATGGCCTTTGGATTCAACCTCC
TGAACGCCTACTTGCAAGCCAGA- - - TGG- - - - - === ------- GTGTCT

CATTAT- - - GCTAATTACGAGGACGATGGGTGGTTCTGGTGGCGGTTCTG
GGTGCGACTGGTAATCTTCCTGGATGGGATGT TGGT GAATGTAAGATCGG
ATTTGGCGT TGGT GGGT CTGAAAAGCCAGGGEE- - - GGAGGGTACAAGGTG
CCGAGAGGAGGGTGGT TCGAGT TAGT GAGCT GTGCCAACTATTTCGGGGA
GGT GGTGGAGT GGT TGGGAT GGGCGGT GATGACGT GGTCTTGGGTGGGT T
TAGGGTTTCTTCTGIACACATGT GCCAATTTGGT GCCAAGGGCACGTGCC
AACCACAAGT GGTATTTGGAAAAGT TTGGGGAGGATTATCCCAAGCCGAG
AAAAGCTGTTATTCCCTTCCTCTAT

BR. Dwf 4. f ast a

>A

- - - TTCGAAACAGAGCATCATACTCTCTTACCTCTTCTTCTTCTCCCATC
GCTTTTGICTCTTCTTCTCTTCTTGATTCTCTTGAAG - -----------
----------------------------- AGAAGAAATAGAAAAACCAGA
TTCAATCTACCTCCGGGTAAATCCGGT TGGCCATTTCTTGGTGAAACCAT
CGGTTATCTTAAACCGTACACCGCCACAACACTCGGTGACTTCATGCAAC
AACATGTCTCCAAGTATGGTAAGATATATAGATCGAACTTGTTTGGAGAA
CCAACGATCGTATCAGCTGATGCTGGACTTAATAGATTCATATTACAAAA
CGAAGGAAGGCTCTTTGAATGTAGT TATCCTAGAAGTATAGGTGGGATTC
TTGGGAAATGGTCGATGCTTGTTCTTGT TGGTGACATGCATAGAGATATG
AGAAGTATCTCGCTTAACTTCTTAAGT CACGCACGTCTTAGAACTATTCT
ACTTAAAGATGT TGAGAGACATACTTTGTTTGTTCTTGATTCTTGGCAAC

75



AAAACTCTATTTTCTCTGCT CAAGACGAGGCCAAAAAGT TTACGTTTAAT
CTAATGGCGAAGCATATAATGAGT ATGGAT CCTGGAGAAGAAGAAACAGA
GCAATTAAAGAAAGAGTATGTAACTTTC- - - AAAGGAGTTGTCTCTGCTC
CTCTAAATCTACCAGGAACTGCTTATCATAAAGCTCTTCAGTCACGAGCA
ACGATATTGAAGT TCATTGAGAGGAAAAT GGAAGAGAGAAAATTGGATAT
CAAGGAAGAAGAT- - - CAAGAAGAAGAAGAAGT GAAAACAGAGGATGAAG
CAGAGATGAGT AAGAGT GATCATGT TAGGAAACAAAGAACAGACGATGAT
CTTTTGGGATGGGT TTTGAAACATTCGAATTTATCGACGGAGCAAATTCT
CGATCTCATTCTTAGITTGTTATTTGCCGGACATGAGACTTCTTCTGTAG
CCATTGCTCTCGCTATCTTCTTCTTGCAAGCT TGCCCTAAAGCCGT TGAA
GAGCTTAGGGAAGAGCAT CTTGAGAT CGCGAGGGCCAAGAAGGAACTAGG
AGAGTCAGAATTAAATTGGGATGATTACAAGAAAATGGACTTTACTCAAT
GTGITATAAATGAAACTCTTCGATTGGGAAATGTAGT TAGGT TTTTGCAT
CGCAAAGCACT CAAAGATGT TCGGTACAAAGGATACGATATCCCTAGT GG
GTGGAAAGT GTTACCGGTGATCTCAGCCGTACATTTGGATAATTCTCGI T
ATGACCAACCTAATCTCTTTAATCCT TGGAGAT GGCAACAGCAAAACAAC
GGAGCGT CATCCTCAGGAAGT GGTAGT TTTTCGACGT GGGGAAACAACTA
CATGCCGT TTGGAGGAGGGCCAAGCCTATGT GCTGGT TCAGAGCTAGCCA
AGTTAGAAATGGCAGTGTTTATTCATCATCTAGT TCTTAAATTCAATTGG
GAATTAGCAGAAGATGATAAACCATTTGCTTTTCCTTTTGTTGATTTTCC
TAACGGTTTGCCTATTAGGGITTCTCGTATTCTG - --------------

------------ ATGTCTCACTCAGAGCTTGTTGTCTTTCTCCTTCCATC
GATTTTATCACTACTCTTGCTCTTCATTCTCGTGCAA- - - - - - - === - - -

TTTAATCTCCCACCAGGCAACATGGGGT GGCCATTTCTTGGAGAAACCAT
TGCGCTAC- - - CAGCCTTACTCTGCTACT TCAATAGGAGAATTCATGGAAC
AGCACATATCAAGGTATGGAAAGATTTACAAGT CCAATTTGTTTGGGGAG
CCAACAATAGTATCCGCAGATGCTGGACTTAACAGATTTATACTACAGAA
TGAGGGAAGATTATTTGAATGCAGCTATCCAAAAAGTATTGGTGGAATTC
TTGGAAAATGGTCCATGTTGGT TCTTGT TGGAGACATGCATAGAGACATG
AGGATTATATCTCTTAACTTTTTGAGCCATGCCAGGT TAAGAACTCATCT
ATTGAAAGAAGT GGAGAAGCAAACCCTGCTTGTI TCTTAGCTCTTGGAAGG
AGAATTGTACATTTTCAGCT CAAGATGAAGCAAAGAAGT TTACCTTCAAT
TTGATGGCAAAACATATCATGAGCT TGGATCCTGGAAAGCCAGAGACTGA
GCAGCTGAAAAAAGAGTATGTTACTTTCATGAAAGGAGTAGT TTCAGCTC
CTATAAATTTGCCTGGAACCCCATATAGAAAAGCCTTGAAGTCTCGATCA
ATCATCTTGAAATTTATAGAGCGAAAGAT GGAGGAGAGAATTGCTGAAAC
GAAGCGTGGAGTA- - - GAAAACTTGGAAGAG- - -----------=------

CTTCTTGGATGGGT CTTGAAGCATTCAAATCTTTCTACGGAGCAAATCCT
TGACTTAATCTTAAGCTTGCTCTTTGCTGGCCACGAAACTTCTTCTGTGT
CCATAGCTCTAGCCATCTACTTCTTGCAAGCTTGTCCTGGTGCTATTCAA
CAGTTAAAAGAAGAACATATTCAAATCTCCAGAGCCAAGAAACGGT CAGG
AGAGACGGAATTGAACT GGGATGATTACAAAAAAAT GGAATTCACCCAAT
GCGT TATAAGCGAGACACTGAGGCTTGGAAACGTAGTCAGGTTTCTTCAC
AGAAAACGCTCTAAAAGATGT TCGGTACAAAGGGTACGACATTCCATGT GG
ATGGAAAGTGCTACCAGTGATCTCAGCCGTCCATTTAGATTCAACTCTTT
TCGACCAACCT CAACACT TCAAT CCAT GGAGAT GGCAGCAGCATAACAAT
GCTCGTGGTGCTTCTACAAGT TCGAGT GGGACGACGAGTAGTAATTACTT
CATGCCATTTGGGGEGAGGACCGCGACT TTGT GCAGGAT CGGAATTGGCAA
AACTAGAAATGGCCGT GTTCATCCACCATTTGGT CCTCAACTTCCACTGG
GAACTGGTTGATACCGATCAAGCCTTTGCCTTTCCTTTTGTCGATTTTCC
CAAGGGCTTGCCCATAAGAGT CAAGCACCTACTCACAGT TACA- - - - - - -

............... TCTGACTCAGAGCTTATTCCTTTTATTCTTCCTTC
AATCTTATCTCTAATTTTAGTCTTCATTCTCATATAG - -----------

TTCAATCTTCCACCAGGCAACATGGGCTGGCCCTTTCTTGGAGAAACTAT
TGCCTACTTGAAGCCTTACTGT GCCACTACAATTGGCGAATTCATGGAAC
AACACATCTCAAGGTATGGGAAGATATACAAGT CTAATTTATTTGGGGAG
CCAACGATTGT CTCTGCAGATCCTGGACTAAACAAGT TCATACTACAGAA
TGAAGGGAGGT TATTTGAATGCAGCTATCCGAGAAGCATAGGTGGAATTC
TTGGAAAATGGTCTATGCTTGT TCTAGT TGGAGACATGCATAGAGACATG
AGGACTATATCTCTCAATTTTTTAAGCCATGCAAGGCTCAGGACTCATCT
ATTGAGAGAGGTAGAGAAGCATACCTTGCTTGI TCTCGACTCTTGGAGT G
ACAACTCTACATTTTCAGCT CAACAT GAGGCGAAGAAGT TCACCTTCAAT
TTGATGGCGAAACATATAAT GAGCATGGATCCTGGAAAGCCAGAGACTGA
ACAGCTAAAGAAAGAGTATGT TACTTTTATGAAAGGAGI TGTTTCTCGCTC
CTCTGAATTTTCCTGGAACT GCATACAGAAAGGCTTTGCAGTCTCGATCG
AGCATCTTAAAGT TCATAGAGAGGAAAAT GGAGGAAAGAGT AGGAAAAAT
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CTTCTTGGATGGGTATTGAAGCATTCTAATCTGT CTAGGGAGCAAATTCT
GGATTTAGTACTCAGI TTGCTGI TTGCTGGCCATGAAACTTCCTCGGTAT
CCATAGCTTTAGCTATGTATTTCTTGCAAGGT TGTCCCAGGGCTACTCAG
CAGT TGAGGGAAGAACACAT GGCAATTGCAAGAGCAAAGAATGAATCAAG
CCGGAGCGAATTGAACT GGGAAGAT TACAAGAAAAT GGAATTTACT CAAT
GCGTTATTAGT GAGACACTTAGACT TGGAAACGTGGTGAGATTTCTTCAC
AGAAAGCCTGTGGAAAATGT TCGATATAAAGGGTATGACATTCCACGT GG
ATGGAAAGT GCTCCCAGT GATTGCAGCCGTGCATTTGGATTCTAGICTGT
TTGACCAGCCTCAACTATTCAATCCATGGAGAT GGCTGCACCACCACTCG

CATGCCGT TTGGT GGAGGACCGCGGGT AT GCGCCGGAT CGGAGT TGGCAA
AATTAGAGATGGCAATATTCATCCACCATTTGGT TCTGAATTTCAGCTGG
GAGI TGGCCGATAATGATCAAGCTTTTGCTTTCCCCTTTGTCGACTTTCC
TAAAGGCT TACCCATAACTATAAGAGCCAACCACCAAAAGAAACAAGAAA
CTTCA

>0

GCCGCCATGATGGCGT CCATAACCAGCGAGCTGCTCTTCTTTCTCCCCTT
CATCCTCCTTGCCCTGCTCACGT TCTACACCACCACCGT GGCCAAATGCC
ACGGCGGGCACT GGT GGCGAGGT GGGACGACGCCGGECGAAGAGGAAGCGEG
ATGAACCT GCCGCCCGEECGCCECCGEGET GECCGCTCGT CGECGAGACGT T
CGGCTACCT CCGCGCCCACCCCGCCACCT CCGT CGGCCGCTTCATGGAGC
AGCACAT CGCACGGTACGGGAAGATATACCGGT CGAGCCTGT TCGGGGAG
CGGACGGT GGT GT CGGCGGACGCGEGEGECT CAACCGGTACATCCTGCAGAA
CGAGGGGAGGCTGT TCGAGT GCAGCTACCCGCGCAGCATCGGCGGCATCC
TGGGCAAGT GGT CCATGCTGGT CCTCGT CGGGGACCCGCACCGCGAGATG
CGCGCCATCTCCCTCAACTTCCTCTCCTCCGT CCGCCT CCGCGCCGTCCT
CCTCCCCGAGGT CGAGCGCCACACCCT CCTCGT CCTCCGCGCCTGECCCC
CTTCCTCCACCTTCTCCGCTCAGCACCAAGCCAAGAAGT TCACGTTCAAC
CTGATGGCGAAGAACAT AAT GAGCAT GGACCCGGEGGGAGGAAGAGACGGA
GCGGCTGCGGCCGEGAGTACATCACCT TCAT GAAGGGCGT GGTCTCCGCGC
CGCTCAACCT GCCCGGGACGCCCTACT GGAAGGCT CTCAAGT CGCGTGCT
GCCATTCTCGGAGTAATAGAGAGGAAA- - - GAAGAGCGGGT TGAGAAGCT
GAGCAAGGAGGAT- - - GCAAGCGTAGAGCAA- - - - - == === === - -

CTTCTCGGATGGGCTCTGAAACAATCTAACCTTTCAAAAGAGCAAATCCT
GGACCTCTTGCTGAGCT TGCTCT TCGCCGGGCACGAGACGT CGT CCATGG
CGCTCGCCCTCGCCATCTTCTTCCT TGAAGGCTGCCCCAAGGCTGTCCAA
GAACT GAGGGAGGAGCAT CTTGGGAT TGCAAGGAGACAAAGGCTAAGAGG
GGAGT GCAAAT TGAGCT GGGAAGACTACAAAGAGATGGT TTTCACGCAAT
GTGT CATAAACGAGACGT TGCGGCTAGGAAACGT GGTCAGGTTCCTGCAC
CGGAAGGT CATCAAGGACGT GCACTACAAGGGT TATGACATTCCAAGCGG
ATGGAAGATCCTGCCGGT GT TAGCCGCGGT GCATCTGGACTCGTCCCTGT
ACGAGGACCCCCAGCGCTTCAAT CCCT GGAGAT GGAAGAGTAGCGGATCA
TCCGGCGGCTTGECTCAGAGCAGCAGE- - - - === === === === - - - - T
CATGCCGT ACGGCGGECGEGACGCGELT GT GCGCCGEGT CGGAGCT CGCGA
AGCTGGAGATGGCCGT GT TCTTGCACCACCT GGTGCTCAACTTCAGGTGG
GAGCT CGCCGAGCCGGACCAAGCCTTCGTCTTCCCCTTCGTCGACTTCCC
CAAGGGCCTTCCCATTAGGGT TCATAGAAT TGCACAGGAT GATGAGCAGG
AG - -

>V

--------------- TCTGACTTGGAGTITTTTTCTCCTCCTCCTTGCGTIC
AATCTCAGTTCCCCTTGTGATTCTCAATCTGATCAAA:- - - - - - - - - - - - -

CTTAATCTACCT CCGGGAAACACGGGT TGECCTTTTCTGGGT GAAACCAT
CGGCTATTTAAAGCCGTACTCGGCCACTTCAATAGGAGACTTCATGGAGC
AACACATATCAAGGT TCGGAGAAATCTACAAGT CCAATCTGTTTGGCGAG
CCAACCATAGT CTCAGCGGAT TCTGGGCTGAACAGATTCATACTACAGAA
CGAAGGAAAATTGT TTGAATGCAGCTATCCCAGAAGCATAGGT GGAATTC
TTGGGAAATGGTCCATGCTGGT TTTAGT TGGAGACATGCATAGAGACATG
AGAACCATCTCCCTCAACTTCTTGAGCCATGGCAGGCTTAGGACTCATCT
CCTACCAGAGGT GGTGAAGCACACTTTGCTTGTTCTAAGCTCTTGGAAGG
AGAATTGTACATTTTCTGCTCAAGATGAAGCTAAGAAGI TTACCTTCAAT
CTGATGGCAAAACATAT CATGAGCT TGGAT CCCGGAAAGCCGGAGACTGA
GCAGCTTAAGAAAGAGTATGTTACTTTCATGAAAGGAGTGGTATCTGCTC
CTTTGAATTTCCCT GGAACT GCATACAGAAAAGCCCTACAGTCTCGGTCC
ACCATCTTAAAATTTATCGAGCT GAAGATGGAAGAGAGGATTCAGAAACT
GAGGCGAGGAGCGT TTGAGAATATGGAGGAT - - - - - - === == === - - - -

CTTCTTGGATGGGT GCTGAAGCATTCCAACCTTTCAACT GAGCAAATCCT
GGACTTGGTACTGAGCTTGCTCTTTGCTGGCCATGAAACTTCATCAGTAG
CAATAGCTTTAGCTATCTACTTCTTGGAAGGCTGTCCCAACGCCGT TCAA
CAGCTAAGAGAAGAACACCTTGAAATTTCCAGGGCCAAGAAGCAATCAGG
AGAGT TGGAATTGAGT TGGGAAGACTACAAAAAAAT GGAATTCACT CAAT
GTGITATTAGT GAGACACTGAGGCTTGGAAATGTGGT TAGGTTTCTACAC
AGAAAGGCCCTGAAAGAT GT CCGGTACAAAGGGTATGACATTCCATGT GG
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GTGGAAAGT GCTTCCGGTGATTGCAGCAGT GCACTTGGATCCTTCCCTTT
TCGACCAACCT CAACACTTCAATCCTTGGAGAT GGCAGCAGAATAATGGT
AACCGAGGAAATTCGACTAGCTGGAGCACAGCCACGAATCAAAAC- - - TT
CATGCCATTTGGGGEGAGGACCACGCECTATGT GCGGGCTCTGAATTGGCCA
AACTGGAAATGGCGGTGT TCATCCACCATTTGGT TCTCAACTACAACTGG
GAGI TGGTTGATAAGGATCAGGCTTTTGCCTTCCCATTCGTCGATTTTCC
GAAGGGCCTACCCATCAAGGTCCGACACCACAATTTCACG - --------

CRT.CrtB.fasta

>A
TCTTCTTCTGTAGCAGTGI TATGGGTTGCTACTTCTTCTCTAAATCCAGA
CCCAATGAACAATTGTGEGTTGGTA- - - - - mmmmmmm e e e e e e = AGGG

TTCTAGAATCTTCTAGACTGITCTCTCCTTGT CAGAATCAGAGACTAAAC

GTAGAAGAATTGGTGI TGTGTCTTCAAGCT TAGTAGCAAGTCCTTCTGGA
GAGATAGCTCTTTCATCTGAAGAGAAGGT TTACAATGT TGTGT TGAAACA
AGCTGCTTTGGT GAACAAACAGCTAAGGTCTTCTTCTTATGACCTTGATG
TGAAGAAACCACAAGATGTTGTTCTTCCTGGGAGT TTGAGT TTGT TGGGT
GAAGCTTATGATCGATGCGGTGAAGT TTGCGCTGAATATGCTAAGACGT T
TTATCTTGGAACTTTGCTTAT GACACCCGAAAGGCGAAAGGCGATTTGCG
CAATCTACGTI TTGGTGTAGAAGAACT GATGAACT TGT GGATGGGCCAAAT
GCTTCACATATAACTCCCATGGCT TTAGATAGAT GGGAAGCAAGGT TAGA
AGATCTTTTCCGTGGTCGTCCTTTCGATATGCTTGATGCTGCTCTCCCTG
ATACAGT TGCTAGATACCCGGTCGATATTCAGCCATTTCGAGACATGATC
GAAGGAAT GAGAAT GGACT TGAAGAAATCGAGATACCAGAACT TCGATGA
TCTATACCTTTACTGCTACTACGT CGCT GGAACCGT CGGATTGATGAGCG
TTCCGGT TATGGGAAT CGATCCTAAGT CGAAAGCAACAACCGAAAGTGTT
TACAACGCT GCCTTGGCCCTTGGTATAGCCAAT CAGCTTACTAACATACT
CAGAGACGT AGGCGAAGAT GCGAGAAGAGGAAGGGT TTATCTGCCTCAGG
ATGAATTGGCTCAGGCTGGT CTTTCAGATGAAGACATATTCGCCGGAAAA
GTAACTGATAAATGGAGAAACT TCATGAAAATGCAGCT TAAACGAGCAAG
AATGTTCTTCGACGAAGCT GAGAAAGGCGT CACCGAGCT CAGT GCCCGCTA
GCAGATGGCCTGTATGGCCTTCATTGCTATTGTACAGGAGAATACTGGAC
GAGATTGAAGCGAATGATTACAACAATTTTACTAAGAGAGCTTATGT GGG
GAAAGT CAAGAAAATTGCAGCTTTGCCATTGGCTTATGCTAAATCAGTAC
TAAAGACTTCAAGT TCAAGACTATCGATA- - - - - -

>P

----------------- GTGATATCAAGCATGGTAGCAAGCCATGCTGGA
GAAATGGCTGI TTTGT CATCCGAGGAGATGGT TTATATGGT GCTGAAGCA
GGCACGCTCTGGT TAAGAAAGAACT GAAGT CCAGAGGT - - - GATCTGGATG
TGAAA- - - CCA- - - GATGTTGTTCTTCCAGGGACTTTGAGCTTGI TGAGT
GAAGCTTATGATCGGT GTGGAGAAGT TTGT GCTGAGTATGCCAAGACTTT
TTACCTGGGAACT CTGCTCATGACCCCT GAACGGAGAAGGCGCTATTTGGG
CCATATATGI GTGGT GTAGGAGGACCGATGAGCTTGT TGATGGGCCTAAT
GCTTCACACATTACACCAACAGCT TTAGATAGGT GGGAGGCAAGGT TGGA
AGATCTTTTCCAAGGGCGT CCATTTGATATGATGGATGCTGCTCTAGCAG
ACACAGT TGGAAAATTTCCTGT TGATATTCAGCCATTCAAAGATATGATT
CAAGGAAT GAGGAT GGACT TGAGGAAATCAAGATACCAAAACTTTGATGA
GCTCTATCTTTACTGITATTATGI TGCTGGGACTGI TGGACTGATGAGT G
TTCCAGT CATGGGCATTGCACCTGAATCACAGGCTTCGACCGAGAGTGTT
TATAATGCTGCCTTGGCATTGGGGATAGCCAAT CAACTCACTAACATACT
CAGGGATGTAGGAGAAGAT GCAAGAAGAGGAAGGGT TTATCTACCACAAG
ATGAGCT GGCACAGGCAGGCCTTTCAGATGATGACATATTTGCTGGAAAG
GTGACAGATAAGT GGAGAAACTTTATGAAGAATCAAATTAAGAGAGCAAG
GATGITCTTTGATGAGGCTGAGAAAGGAGT GACAGAATTGAGT GCTGCAA
GTCGATGGCCGGT TTGGGCATCCTTGCTGCTATATCGCCAAATACTAGAC
GAGATAGAGGCTAACGATTACAACAGCT TCACAAAGAGGGCATATGTGAG
AAAAGCCAAGAAGATAGT TGCTTTGCCAGT TGCGTATGCAAAATCCCTCA

TTAGTCCATCATCG - - = === === o m e e e oo
>R

------ ACTGTAGCATTACTATGGATTGCC- - - - - - AACCCCACTACAGA
GGTTTCCAGTTCTTTTGGGT TGCTCCATTCAATC- - - - - - - - - - - - AGGG

TTTTAGATTCATCAAAATTTGGTTTTATCGATCGAAAT- - - TTGTTTAAG
GGAAGAGAAAAGAAGGAT AAGAAGCAGAAAT GGAAATCAAGT TCTGTGAA
TATTGATTTGAGGAAT CATTGCACAGGT- - - < = = === =< o s e e o e o e A
GTGGAAGCAAAT TGCCTCTGATATCTAGCATGGTAGCTAGCTCAGCT GGA
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GAAATGGCTATTTCTTCTGAGGAGAAGGTATATAAT GT GGT GGT GAAGCA
AGCAGCTTTGATTAAAAGGCAATTGAGGACTAGCGGT- - - GATCTTGATG
TGAAA- - - CCA- - - GATATTGITCTTCCTGGAACTCTGGGATTGI TGAGT
GATCGCTTATGACAGAT GTGGAGAAGT TTGT GCTGAGTATGCGAAAACATT
TTATTTGGGAACT TTGCTAAT GACACCGGAAAGGCGAAGAGCTATCT GGG
CAATATATGT GTGGT GT AGGAGGACGGAT GAGCTTGT CGATGGGCCTAAT
GCTTCGCACATAACTCCAACAGCT TTAGATAGGT GGGAGGCACGGT TAGA
AGATCTTTTCCAAGGTCGTCCATTTGATATGCTGGATGCTGCTTTGGCAG
ATACTGI TGCCAAATTTCCTGT TGACATTCAGCCATTCAAAGATATGATA
GAAGGAAT GAGGT TGGACCTGAAGAAATCAAGATATAAGAACTTTGATGA
GCTTTATCTTTACTGITATTATGI TGCTGGGACTGI TGGACTAATGAGT G
TTCCAGT CATGGGGAT TGCACCTGAAT CACAAGCAGCAACTGAGAGTGTT
TACAATGCTGCCTTGGCATTAGGGATAGCAAACCAGCT CACCAACATACT
TAGGGATGI TGGAGAGGAT GCAAGAAGAGGAAGGGT GTATTTACCACAGG
ATGAGCTAGCGCAGGCAGGCCTTTCAGACGATGACATATTTGCTGGAAGA
GTGACAGATAAATGGAGAAATTTCATGAAAAAT CAAATAAAGAGAGCACG
GATGI TCTTCAATGAGGCGGAGAAAGGAGT GACTGAACTGAGT GCTGAAA
GTAGATGGCCGGT CTGGECGT CCTTACTGCTATACCGGCAAATACTAGAC
GAGATCGAAGCAAATGACTATAACAACT TCACAAGGAGAGCTTATGTAGG
CAAAGCCAAGAAGCTAGCTTTCTTGCCAATGGCATATGCAAGATCAGCTG
TTGGGCCCGCAAGACTGCCTTCTTTGACAAAGGCA

>0

- - - GCGGCCATCACGCTCCTACGT TCAGCGT CTCT TCCGGGCCTCTCCGA

TTGCCCGGACCT CGCCGGT GTACTCCAGCCTCACCGT CACCCCTGCTGGA
GAGGCCGT CATCTCCT CGGAGCAGAAGGT GTACGACGT CGTCCTCAAGCA
GGCAGCATTGCT CAAACGCCACCT GCGCCCACAACCACACACCATTCCCA
TCGIT- - - CCCAAGGACCTGGACCTGCCA- - - - - - AGAAACGGCCTCAAG
CAGGCCTATCATCGCT GCGGAGAGAT CTGCGAGGAGTATGCCAAGACCT T
TTACCTTGGAACTATGCT CAT GACGGAGGACCGACGGCGCGCCATATGCG
CCATCTATGI GTGGT GTAGGAGGACAGAT GAGCTTGTAGATGGACCAAAT
GCCTCGCACAT CACACCGT CAGCCCT GGACCGGT GGGAGAAGAGCECTTGA
TGATCTCTTCACCGGACGCCCCTACGACATGCTTGATGCTGCACTTTCTG
ATACCATCTCCAAGT TTCCTATAGATATTCAGCCTTTCAGGGACATGATA
GAAGGGAT GCGGT CAGACCT CAGAAAGACTAGATACAAGAACT TCGACGA
GCTCTACATGTACTGCTACTATGI TGCTGGAACTGTGGGGCTAATGAGT G
TTCCTGTGATGGGTATTGCACCCGAGT CGAAGGCAACAACTGAAAGTGTG
TACAGTGCTGCTTTGGCTCTCGGCATTGCAAACCAGCT CACAAATATACT
CCGT GACGT TGGAGAGGACGCGAGAAGAGGGAGGATATATTTACCACAAG
ATGAACT TGCAGAGGCAGGCGCTCTCTGATGAGGACATCTTCAATGCGCGT T
GTGACTAACAAAT GGAGAAGCTTCATGAAGAGACAGAT CAAGAGAGCTAG
GATGITTTTTGAGGAGGCAGAGAGAGGEGEGT GACCGAGCTCAGCCAGGCAA
GCCGGTGECCGGTCTGEECGTCTCTGT TGT TATACCGGCAAATCCTTGAC
GAGATAGAAGCAAACGATTACAACAACT TCACAAAGAGGGCGTACGTTGG
GAAGGCGAAGAAATTGCTAGCGCTTCCAGI TGCATATGGTAGATCATTGC
TGATGCCCTACTCACTGAGAAATAGCCAGAAG- - -

>V

------ TCTGTTGCTCTGITGTGGATTGI T- - - - - - CCCCCCAACAAAGA
GGCCTCCAATTCCTTTGCCTTTTTGGAAT CAATCCGAGAT GGAAACCGGT
CTTTAGATTCACCATGGT TCATTCCTAGAGACCAGAATTTGATATTTAAT
GACAGACCCAAGAAAGGT AGGAGGCAGAGGT GCAATTCTGGCTCATCTGG
GGCAGATTTGAGGTATTCATACTTGGGT - - - - - - GGATCAGGCATGGAGA
GTAGAACCAATTTTCCTATATTTTCAAGTATGGTAGT GAACCCAACTGGA
GAAATGGCAGT GT CGT CGGAGCAGAAGGT TTATGATGT GGT GCTGAAGCA
GGCAGCCCTTGT TAAGAAGCAATTGAGATCTAGT GAA- - - GAACTTGATG
TGAAA- - - CCT- - - GATATTATTCTTCCTGGGACTCAGAGCTTGI TGAGT
GAAGCCTATGATCGATGTGGTGAAGT TTGT GCAGAGTATGCCAAGACATT
TTACTTGGGAACAAT GCTGATGACACCT GAGAGACGAAGAGCTATCT GGG
CAATATATGI GTGGT GT CGGAGAACAGAT GAGCTTGT TGATGGGCCTAAT
GCATCACACATAACCCCAACAGCCT TGGATAGGT GGGAGT CAAGGT TGGA
AGATCTTTTTCAGGGCCGCCCTTTTGATATGCTTGATGCTGCTTTATCAG
ATACAGT TGCCAAGT TTCCTGT TGACATTCAGCCATTCAAAGAT- - - ATT
GAAGGTATGAGGATGGACCT TAGAAAGT CAAGATACAGAAATTTCGATGA
ACTATATCTGTACTGT TACTATGT GGCGGGAACTGT TGGGT TAATGAGCG
TTCCAGT TATGGGCAT TGCACCT GAAT CACAGGCAACCACGGAGAGTIGTC
TATAAGGCAGCCTTGGCATTAGGGATCGCAAAT CAGCTGACTAACATACT
CAGGGATGT TGGAGAAGAT GCAAGGAGAGGAAGGATTTATTTACCACAGG
ATGAGCT GGCACAAGCAGGCCTCTCAGATGAGGACATTTTTATGGGAAGG
GTAACAGATAAAT GGAGAAGCTTCATGAAAGAT CAAATTAAGAGAGCAAG
GATGI TCTTCGAT GAGGCGGAAAAAGGAAT TACGGAGCTCAGCTCAGCTA
GTAGATGGCCGGTATGGGCATCTTTTCTGI TGTATCGGCAAATACT GGAT
GAGATTGAAGCTAACGATTACAACAACTTCACTAGGAGAGCTTATGTGAG
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CAAAGCTAAGAAGATAGT TGCTTTGCCACTAGCCTATGCAAGGTCCCTTG
TGAGGCCATCAAGAACAACATCTTTAGT CAAGGCA

CRT.Crt1 SO fasta

>A

GATTTGTGTTTTCAAAATCCCGTAAAGTGTGGTGATCGTTTG ---- - - -
---------------------- TTCTCCGCATTGAATACCTCTACGTATT
ACAAGCTGGGTACTTCGAATTTAGGGT TTAATGGTCCAGT TTTAGAGAAT

GTGI'GGTTGCTAGTACCGTACAAGGGACGAAGAGAGAT GGAGGAGAGAGT
CTGTACGACGCCATTGI TATCGGT TCTGGGATTGGTGGATTAGTI TGCTGC
GACTCAGCTACGCTGTGAAAGAACCTAGGGTTTTAGITCTG - - AAGTATT
TGATTCCTGGTGGCAGCTCTGGT TTTTACGAGAGAGATGGATATACTTTT
GATGITGGCTCTTCTGI CATGT TTGGT TTCAGCGATAAGGGGAACCTAAA
CTTGATAACT CAGGCATTGAAGGCAGT TGGT CGTAAGATGGAGGT TATAC
CTGATCCTACCACTGTCCATTTCCATCTCCCCAATAATCTTTCTGTTCGG
ATTCATAGGGAATACGATGATTTCATCGCG- - - CTTACGAGCAAGITTCC
TCACGAAAAGGAAGGGATCCTTGGATTCTATGGT GACTGI TGGAAGATCT
TCAACTCATAC- - - TCCCTGGAACTAAAGT CACTAGAAGAGCCTATCTAC
CTTTTTGGACAGT TCTTTCAGAAGCCGCTTGAATGCTTGACACTCGCTTA
TTACTTGCCCCAAAAT GCTGGGECTATAGCTCGGAAGTACATAAAGGATC
CTCAATTATTGICTTTCATT- - - GCAGAGIGTTTCATTGTGAGCACAGTC
AATGCTTTGCAGACGCCAATGATCAATGCAAGTATGGT TTTATGTGACAG
GCACTATGGAGGAATTAACTACCCGGT TGGT GGAGT TGGT GGGATTGCCA
AGTCTTTGGCAGAAGGGCT TGT TGATCAAGGCAGT GAAATACAATACAAG
GCTAATGTAAAAAGTATAATACT TGATCATGGAAAGCCAGT TGGTGTAAG
GCTAGCAGATGGAAGAGAATTTTTCGCTAAGACGATAATTTCAAATGCTA
CAAGATGGGATACGT TTGGGAAGCT GTTAAAAGGAGAAAAGCTTCCTAAA
GAAGAAGAAAATTTCCAGAAAGT GTACGTCAAGGCTCCATCATTTCTTTC
AATTCACATGGGT GTTAAAGCAGAGGT TCTCCCTCCAGATACAGATTGCC
ATCATTTTGT GCTCGAGGACGAT TGGAAGAAT CTGGAGGAGCCTTATGGC
AGTATTTTCCTCAGCATTCCAACCATTCTTGATTCATCTTTGGCTCCAGA
TGGTCGACATATACTTCACATATTTACAACTTCGTCCATTGAGGATTGGG
AGGGACT CCCTCCAAAAGAGT AT GAGGCGAAAAAGGAAGAT GT GGCAGCT
AGAATAAT CCAGAGACTAGAGAAAAAATTGTTTCCAGGGCTCAGITCATC
TATTACGT TCAAGGAGGT GGGAACACCAAGAACACACAGACGATTTCTTG
CGAGGGATAAGGGAACT TATGGGCCAAT GCCTAGAGGAACCCCGAAAGGT
TTATTAGGCATGCCATTCAATACAACGCCTATAGATGGT CTATACTGCGT
GGGCGATAGI TGT TTTCCTGGCCAGGGAGI TATAGCTGTGGCTTTTTCAG
GAGTGATGT GT GCTCATCGGGTAGCTGCTGATATTGGCCTTGAGAAGAAA
TCACGAGTACTTGATGI TGGCCTTCTTGGT TTACT TGGT TGGCTAAGGAC
ACTCGCA

AATTACGATGCAATTGT TATTGGGT CTGGTATCGGTGGGT TGGTTGCTGC
TACACAGI TGGCA- - - GAGGGAGCTAAAGT TTTGGTCTTGGAGAAGTATG
TGATTCCTGGTGGGAGT TCTGCGTATTATGAGAGCGATGGATTTACTTTT
GATGITGECTCTTCTGITATGITTGGTTTCAGTGATAAG- - - --------

------------- GCATTGGCAGCAGT TGGCTGTGAAATGGAGGTGATTC
CTGACCCAACTACTGTCCATTTTCATCTACCCAATGACCTTTCTGTTCAA
GTTCACAGAGAGTACATCGACTTCATCTCAGAACTTGCTGCTAAATTTCC
CCATGAAAAGGATGGGATCCTTAAATTCTACGGT GAATGCT GGAAGATAT
TCAATGCCTTGAACT CTCTGGAACT GAAGT CACTTGAGGAGCCAATCTAC
CTGITTGGACAATTTTTTCAGAAACCTCTTGAATGCTTGACACTGGCTTA
TTATCTACCTCAAAAT GCTGGAGATATTGCTCGAAAGTACATAAAGGATC
CTCAGTTATTGTCTTTCATTGATGCAGAGI GTTTCATAGTGAGCACAGTC
AATGCTTTGCAGACT CCAATGATCAATGCGGCCATGGT TCTATGITGATAG
GCATTTTGGAGGGATCAATTACCCTGT TGGT GGGGT TGGT GGAATTGCGA
AGTCCTTATCAAAAGGT CTGGT TGATCAGGGCAGTGAAATACTTTACAGG
GCAAATGT GACCAACATCATTCTTGAGCAT GGAAAGCCTGTAGGAGTAAG
GCTTTCAGATGGAAGGGAGT TCTTTGGAAAAACCATAATCTCAAATGCTA
CTAGATGGGATACCT TCGGGAAGT TGT TAAAAGGAGAAACCCTTCCAAAA
GAAGAAGAAAATTTCCAAAAAGT TTATGTTAAGGCTCCATCTTTTCTTTC
CATTCATATGGGTGT TAAAGCT GAGGT TCTACCACCAGATACAGATTGCC
ACCACTTTGT GCTTGAGGAT GACT GGGCAAGAT TAGAGGAGCCTTATGGA
AGCATATTTCTAAGCATTCCAACTATTCTTGATTCGTCATTGGCTCCGGA
AGGCCATCATATACTTCACATATTTACAACATCTTCCATTGAAGACTGGG
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AGGGACT CTCGACAAAGGACT ATGAGGCCAAGAAGAAGGT TGOGGCTGAT
GAGATTATAAGCAGAT TGGAGAAGAAACT TTTTCCAGGGATCAGATCATC
AATTGCTTTCATGGAGGT GGGT TCACCCAAGACACACAGGCGGTACCTGG
CTCGTGATAAGGGTACT TATGGACCCAT GCCACGCAGAACT CCTAAAGGT
TTATTGGGAATGCCAT TCAATACGACAGCT GTAGATGGTCTTTACTGTGT
TGGOGATAGCTGCTTTCCAGGACAGGGOGT GATAGCTGTAGCTTTTTCAG
GAGTAATGTGTGCTCATCGAGT AGCT GCTGATAT TGGCAT TGAGAAAAAG
TCTCCTGTACTGGATGCTGCTCTCCTTOGGCT TCT TGGCT GGT TAAGGAC
CTTGGCA

>R
AGTTTAGCTTTCAGTAGCACAGT TCAATTTGGTAGT TTTGGACCCAGAAG
CCAGAAACATGGATTTTTCTCTTTTGAAACT TCCAAAGTCTCATACCTTT
TCAATCTCAGTAACAT CAAT TCAGGGT GGT TATGCAAT TCCACGT CCAGA
AATTTAGAATATAGAAGT GCAAGT TTCAATAGTAATAACAAGT TTAGGTC
TTGCAAGGT GAAGAGGAACT TGGCT TTGAGGACAAAGT CAGTGTTGAGT G
TGAATAAAAAAGT GGATATACAGGGGAATAGA: - - - - - - - - GGAGTAAGC
AAATTTGATGCTATTGTTATTGGT TCTGGGATTGGTGGTTTGGTTGCTGC
TACACAGCT GGCT GTGAAGGGAGCTAGGGT TTTGGT TTTGGAGAAGTATG
TGATTCCTGGTGGGAGCT CTGGT TATTATGAGAGGGATGGTTATACTTTT
GATGTTGGGTCTTCAGTTATGT TTGGCT TCAGT GATAAGGGCAACCTAAA
TTTGATAACCCAAGCAT TGGCAGCAGT TGGTCGTAAGATGGAGGTGATTC
CTGATCCAAGTACTGTCCATTTCCATCTACCCAATAATCTTTCTGTTCGA
GTTCACAGAGAGTACAGTGACTTTGTCTCGGAACTTATTACTAGATTTCC
CCATGAAGAGCAAGGGATTCTTAAAT TCTATGGT GAATGT TGGAAGATAT
TCAATGCCTTAAATTCATTGGAAT TGAAGT CACT GGAGGAGCCAATTTAC
CTGTTTGGGCAGT TCTTTCAGAAGCCTCTTGAATGCT TGACACTGGCTTA
TTACCTGOCGCAAAAT GCT GGAGACGT AGCT CGAAAATACATAAAGGACC
CTGAGTTATTATCTTTTATTGACGCGGAGTGT TTTATTGTCAGCACAGTT
AATGOGT TGCAGACACCAAT GATTAATGCAGCCATGGTCCTATGTGATAG
GCATTTTGGAGGAATTAACTATCCTGT TGGTGGTGT TGGTGGAATTGCAA
AGTCTTTGGTGAACGGT CTGGT TGATCAGGGGAGT GAAATTCTGTACAAG
GCAAACGT GACTAACAT TATACT GGAGCAT GGAAAGGCT GTGGGAGTGAG
GCTGTCAGATGGAAGAGAGAT CTTTGCCAAAACCATAATATCAAATGCTA
CTAGATGGGATACCTTTGGGAAGT TGT TAAAAGGT GAAAAGCT TCCACAA
GAAGAAGAGAACT TTCAGAAAGT TTATGTCAAGGCTCCATCCTTTCTTTC
CATTCACATGGGTGT TAAAGCT GAGGT TCTGCCTCCAGATACAGATTGCC
ATCATTTTGTGCTTGAGAAT GACT GGGCGAGAT TACAGGAGCCTTATGGC
AGTATATTTTTAAGCATTCCAACT GTCCTCGATCCATCGCTAGCCOCTGE
AGGGCACCATATTCTTCACATATTCACGACT TCTTCAATTGAAGACTGGG
AGGGACT CCCTGT AAAGGAT TAT GAGGCAAAGAAGCAGCTGGT TGCAGAC
AAAATTATAGGCAGAT TGGAGAAGGAACT GT TTCCAGGGCTCAGATCATC
AATTGCTTTTATGGAGGT GGGGT CACCCAAGACACACAGGCGGTATCTAG
CTCGTGATAAAGGTACTTATGGACCA:- - - CCATGCAGAACTCCTAAAGGC
TTATTGGGAATGCCATTCAATACAACAGCTATAGATGGTCTTTACTGTGT
TGGAGATAGCTGTTTTCCAGGACAGGGT GTAATAGCTGTAGCCTTTTCAG
GAGTAATGTGTGCTCATCGTGTAGCT GCTGATAT TGGACT GGAGAAAAAG
TCCOCTGTAATGGATGCTGCTCTCCTTCGACT TCTTGGCT GGT TAAGGAC
ATTGGCA

>0

CCGCTCCTCCTCCTCEOCGOCGCEOG0CCGT GCBCCCCGCTC: - - - - - - -

AGAAGACGGT GGT GAAGGCGGAGGAGGAGGAGGAGGEGT GGGGGAGAG: - -

- - - TACGACGCGATCGT GGT GGGGT CGGGGAT CGGEEEGE - - GTGECGEC
GACGCAGCT GGCGGECGAAGGEGEGEECGAGGEGT GCTGGT GCCTGGAGAAGTACG
TCATCCCCGGGEEEGAGCT CCGEGTACTACCGCCGCGACGGGT TCACCTTC
GACGT CGGCTCCTCCGT CATGT TCGGCT TCTCCGACAAGGGGAACTTGAA
TTTGATTACACAAGCACTAGAAGCAGTI TGGGCATAAGATGGAAGT TATAC
CGGATCCTTCTACGGT TCATTTCCACCTACCTGGTGACCTCTCAGTTCTT
GTGCATAGAGAGTATGATGACTTCGT CACGGAGCTGGT TAATAAATTTCC
TCATGAAAAGGAAGGAAT CCTGAAATTCTATGGCACATGI TGGAAGATCT
TCAATTCATTAAATTCTTTGGAGCT GAAGT CCCTTGAGGAGCCTCTATAT
CTTTTTGGGCAATTTTTTCAAAAGCCTCTGGAATGTI TTGACGCTAGCTTA
TTATCTGCCACAGAAT GCTGGGGATATTGCTCGCAAGT TCATAAAAGATC
AGCAGI TACTCTCCTTCATAGATGCTGAGTGCTTTATTGTGAGCACAGTC
AATGCCTTGCAAACACCCATGATTAATGCAAGCATGGT CTTGTGCGATAG
GCACTTCGGGGGAATTAACTATCCAGT TGGTGGTGT TGGTGGTATTGCT -

- - TCCTTGGCAGATGGGCTTGT TGACAAAGGCAGT GAAATACGCTACAAG
GCTAATGTGACCAATGTAATTTTAGAAAAT GGCAAAGCTGT TGGAGT CAG
GTTATCAAATGGGAAGGAGT TCTTTGCTAAAACAGT GATATCGAATGCTA
CCAGATGGGATACATTTGGTAAACTCTTGAAAGT TGAAGAGCTTCCAGAA
GAGGAGAAAAACTTCCAAAAGAATTATGT TAAAGCACCATCATTCCTTTC
CATTCATATGGGTGTCAAAGCCTCAGTTTTGCCTGCTGATACTGATTGCC
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ACCATTTTGTACT TGAGGAT GACTGGCCTAATTTGGAGAAGCCTTATGGA
AGCATATTTTTAAGTATCCCTACAGT GCTTGACCCATCCTTGGCTCCCGA
AGGACACCATATACTTCATATTTTTACAACT GCAGGGATAGAGGATTGGEG
AAGGT CTGT CCAGGAAGGAT TAT GAGAAGAAAAAGGAGCT TGT GGCGACA
GAGATAATAAAGAGGCT TGAAAAAAAGCTGT TCCCTGGTCTTCAGGATTC
AATAGT CCTCAAGGAGGTAGGCT CACCAAAAACACACCGAAGATTTCTTG
CGCGAAAT GATGGTACATAT GGACCCAT GCCACGGGGT AAACCAAAGGGA
TTGCTAGCA- - - CCTTTCAATACTACTTCAATAGATGGCTTGTACTGTGT
TGGCGACAGCTGT TTTCCTGGGCAAGGT GTAATTGCTGTGGCATTTTCAG
GGATCATGT GT GCTCATCGAGT TGCAGCTGATATTGGACT GGAACAAAGA
TCTCCTGTACTAGATGCGGGT CTTCTTGGGCTCCTCAGATGGT TGAGAAC
GCTTCCT

>V

ACAAGCATGGTGGTGTTGAATTAGGEGGTC- - - - === == === === === - - -
TATAGGTGGAGTAGGAGTGGAAGC- - - - - === == === m - - - - oo oo - -
------------------- TGTGTTGT GAGGCCTAGATCAGTGCTGAGT G
TGGATGAAGT GGTAGAGAGGGAAGGGAAT GGAAGAACAGGAGAGGAAAAG
CAATACGATGCCATTGI TATCGGGT CGGGAAT TGGAGGGT TGGT TGCGGC
AACACACGCT GGCAGT GAAGGGAGCTAGGGT GT TGGT GCTGGAGAAGTATG
TGATTCCTGGT GGGAGCT CTGGGT TCTACCAGAGAGATGGGTATACGITT
GATGITGGGTCTTCTGTGATGT TTGGT TTCAGCGATAAGGGAAATTTAAA
TTTAATAACCCAAGCACT GGAAGCAGT TGGATGTAAGATGCAGGTGATAC
CTGATCCAACTACTGTCCATTTCCATTTACCCAGTAACCTTTCGGTCCGA
GTACATAGACAATACGGT GAATTCATTGCAGAACTTACCAAGAATTTTCC
CCATGAAAAGGAAGGGATCCTCAAATTCTACAATGAATGT TGGAAGATCT
TCAATGCCCTAAACT CATTGGAATTGAAGT CACTTGAGGAGCCAATCTAC
CTTTTCGGACAGT TCTTTCAGAAGCCTCTTGAATGCTTGACACTTGCCTA
TTATTTGCCCCAAAAT GCTGGAGACATAGCCCGCAAGTACATAAAGGATC
CCCACGCTGITATCTTTCATAGATGCTGAGTGTTTTATAGTGAGCACAGT T
AATGCTTTGCAGACACCAAT GATCAATGCGAGCATGGT TCTATGTGATAG
GCATTTTGGGGGAATTAACTACCCTGT TGGT GGTGT TGGTGGAATTGCTA
AGTCCTTGGCAAAAGGT CTAGT TGAAAATGGCAGTGAAATACTTTATAAG
GCAAATGT GACTAGCATTATATTGGCGCAGGGAAAGGCCGT GGGAGT GAA
GCTTTCAGATGGAAGGGAGT TCTTTGCCAAAACCATAGTATCTAATGCTA
CTAGATGGGATACATTTGGAAAGCT TTTAAAGGGT GAAGAACT TCCAAAA
GAAGAGGTGAACTTTCAAAAGGT CTATGT TAAGGCCCCATCATTTCTTTC
CATTCACATGGGGGT TAAAGCTGAGGT TTTGCCACCTGATACAGATTGCC
ACCATTTTGT TCTTGAGAAT GACT GGT CAAGGT TAGAGGAGCCATATGGA
AGCATATTTTTGAGCATTCCAACTATGCTTGATGCATCATTGGCTCCAGA
AGGTCGCCATATTCTTCATATTTTTACAACTTCTCCCATAGAGGACTGGA
AGGGACTCCCTCTAAAAGACTAT GAGGCAAAGAAAGAACT TGT GGCAGAT
GAAATCATAAGCAGATTGGAAAAAAAACTATTTCCGGGGCTCAAATCATC
CATTGTTTTTAAGGAGGT AGGGACACCAAAAACACACAGGCGITATCTTG
CTCGAGATAAT GGCACGT ATGGACCAAT GCCTCGCAGAACACCTAAGGGA
TTATTGGGAATGCCATTCAATACAACT GCTATACATGGTCTCTACTGTGT
TGGGGATAGCTGCTTTCCAGGACAAGGT GTTATAGCTGTAGCCTTTTCAG
GTGTAATGT GT GCACACCGAGT GGCTGCAGATATTGGCCTTGAGAAGAAG
TCCCCAGT GCTGGATGCTGCCCTTCTTCGACTACT TGGT TGGT TAAGGAC
ATTGGCA

CRT.CrtL.b.fasta
>A

AGGCTTGGT GTGAAGAAAAGGGCTATCAAAATTGTC- - - - - - TCTAGTGT
AGTGAGT GGTAGCCCTGCTCTTTTGGATCTTGT TCCTGAAACTAAGAAGG
AGAATCTTGACTTTGAGCTTCCTTTGTACGACACTTCCAAGAGTCAAGTT
GITGATTTGGCTATTGI TGGTGGT GGTCCTGCTGGT TTAGCCGT GGCTCA
GCAGGTTTCTGAAGCTGGACTCTCTGTTTGT TCCATTGATCCTTCTCCTA
AGCTCATATGGCCTAACAATTATGGAGT TTGGGT TGATGAGT TTGAGGCT
ATGGATTTACTAGACTGCCTGGATACCACATGGTCTGGTGCTGTTGTCTA
TGTC- - - GATGAAGGT GTCAAGAAGGAT TTGAGCCGGCCTTATGGGAGAG
TTAACCGGAAACAGCT CAAATCCAAAATGCTTCAGAAATGTATTACCAAC
GGTGTTAAATTTCATCAGT CTAAGGT CACTAATGT GGT TCACGAGGAGGC
AAACTCCACTGT GGT CTGCAGT GACGGT GTAAAGATTCAGGCTTCCGTGG
TTCTTGATGCCACTGGGT TTTCCCGATGCTTGGT TCAGTATGACAAACCT
TACAACCCT GGGTACCAAGTAGCTTACGCGATTGTAGCTGAAGT TGATGG
TCACCCATTCGATGTAGACAAAATGGT GT TCATGGATTGGAGAGACAAAC
ATCTGGACTCATAT CCTGAGCTGAAAGAACGGAACAGCAAGATCCCAACG
TTCTTGTACGCTATGCCATTTTCTTCCAACCGAATATTTCTTGAAGAAAC

82



TTCTTTAGI TGCTAGACCT GGT CTGAGAATGGAAGATATCCAAGAAAGAA
TGCCTGCTAGACT GAAACAT CT GGGGATCAATGT GAAGAGGATTGAGGAA
GACGAGCGT TGT GT GATCCCGATGGGCGGT CCTTTACCAGTCTTACCTCA
ACGGGT TGT GGGGAT TGGT GGGACAGCAGGAATGGTTCATCCTTCAACTG
GTTACATGGI TGCTAGGACT CTTGCAGCT GCACCAATAGT TGCAAATGCC
ATTGTGAGATACCTC:- - - - - - GGI'TCACCAAGTAGTAATAGCCT GAGAGG
AGATCAACTCTCTCGCTGAGGT TTGGAGAGACT TGTGGCCTATCGAACGGEC
GTAGACAGAGCGAGTTCTTCTGI TTTGGAATGGATATTCTGCTGAAACTC
GATTTAGACGCTACTAGAAGGTTCTTTGATGCATTCTTTGATCTGCAACC
TCATTACTGGCACGGATTCTTGTCTTCCAGGCTGI TTCTCCCGGAACTGT
TGGTCTTCGGGT TGTCGCTCTTCTCACACGCTTCCAATACCTCAAGATTG
GAGATCATGACAAAGGGGACTGI TCCTCTTGCTAAGATGATCAACAATTT
GGTACAAGATAGAGAC- - -

>P

------ ATGGATACTTTGT TGAAAACACATAACAAGATTGAA- - - TTTTT
GCCTCAATTTCATGGGTI TTTCGGAGAAA: - - - - - - - - - oo oo - -
-------- GTGAGTAATTCGAGCT CCGTAAAGATTCAAATCCAGGAACTT
AGGTTTGGTCCCAAAAAGT TTTTTTCAAAAGT GCGGAGGAATGGT TGTGT
TGAGGCTAGTAGTAGT GCACT TTTGGAGCT TGTACCAGAAACCAAGAAGG
AAAATCTTGAGI TTGATCTTCCTATGTATGACCCATCGAAAGGCCTTGTA
GTTGACCTTGCAGT TGT GGGGGGAGGT CCTGCAGGGCTTGCTGI TGCTCA
GCAAGT TTCGGAGGCAGGGCTCTCGGTTTGT TCGATTGATCCATCTCCTC
AGTTGATTTGGCCTAATAATTATGGTGT TTGGGT TGATGAATTTGATGCC
ATGGGT TTGCTTGACTGCCTTGATACCACTTGGTCTGGTGCTGTTGTCTA
TGIT- - - AATGACAAGACAAAAAAAGAT CTTGATAGGCCTTATGGGAGGG
TTAATAGGAAGCAGCT GAAGT CCAAAAT GT TACAGAAAT GCATATCCAAT
GGTGTTAAGI TTCACCAAGCTAAAGT TATCAAGGTTATTCATGAGGAGTC
CAAATCTCTATTGATTTGCAATGATGGT GT CACAATCCAAGCTGTCGTGG
TTCTTGATGCAACTGGT TTTTCTAGATGCCTTGI TCAATATGACAAGCCA
TATAATCCAGGT TACCAAGT GCCTTATGGAATTTTGGCAGAGGTAGAAGA
GCACCCGTTTGATGT TGATAAGATGGTTTTT- - - GATTGGAGAGATTCAC
ATCTGAACAACAAT CTGGAACTAAAAGAGAGAAACAGCAAGACCCCTACT
TTCCTCTACGCAATGCCCTTTTCATCGGACAGGATATTTCTGGAAGAAAC
TTCCCTCGTAGCTAGGCCT GGAGTACCCATGAAAGATATACAGGAAAGGA
TGGTGGCCAGAT TAAGGCACCTAGGTATAAAAGT GAAAAGCATAGAGGAA
GATGAGCGT TGTGT CATTCCAAT GGGGGGACCACTTCCTGTGCTCCCTCA
AAGAGTAGT TGGAAT TGGT GGTACAGCCGGTATGGTGCACCCTTCAACTG
GGTATATGGTAGCAAGAACT CTAGCAGCTGCTCCGATTGT TGCTAATTCT
ATCGITCAGTATCTT- - - - - - GGITCT------ GATAGAAGCTTTTCAGG
AAGTGAGT TATCAGCTAAAGT TTGGAAAGATTTATGGCCCGT CGAGAGGA
GGAGACAAAGAGAGT TCTTCTGI TTTGGTATGGATATTTTGCTTAAGCT T
GATTTACCTGCCACAAGAAGATTTTTTGATGCATTTTTTGATCTGGAACC
TCATTATTGGCACGGATTCCTATCATCTCGACTGI TTCTACCTGAGCTTG
TACTTTTTGGGCTTTCACTGI TCTCCCATGCTTCTAATACTTCTAGGITA
GAGATTATGGCAAAGGGAACTCTTCCTTTGGT TAATATGACCAACAATTT
AATACAGGACAGAGAA- - -

>R

--------- GATACTTTATTGAGAACGCATAATAAACTTGAA- - - TTCTT
GCCTCAACTTCATGGT TTCTCGGAAAAAGT CAGTATTTTCGAACCAAAAA
AAGAGAAAATTAGCAATTCGAATTTTATAAAGTATCAGAACTCTGAGGTT
AGGTTTTGT TCCAAGAAAACT TATCCAAAAAGGT GCAGAAATGGATGTGT
TAAGGCTAGTAGT GGT GCCCTTTTGGAGCTAGTACCTGAAACCAAGAAGG
AAAATCTTGAATTTGAGCTTCCTATGTATGACT CATCAAAAGGTGGTGTT
GTTGATCTTGCTGT TGTI GGGT GGT GGCCCGGECAGGCCT CGCAGT TGCCCA
GCAAGT TTCAGAGGCAGCCCTTTCTGT TTGT TCAATCGACCCATCTCCTA
AATTGATTTGGCCAAATAATTATGGT GT TTGGGT GGATGAATTTGAGGCC
ATGGATTTGCTTGATTGTCTTGATACCACCTGGTCTGGTGCTGTTGTCTA
CATT- - - GATGATAAAT CGAAGAAGGATCTTGGTAGGCCTTAT GGGAGGG
TTAACAGGAAGCAGCTAAAGT CGAAAAT GCTACAAAAAT GTATATCCAAT
GGTGTTAAGI TTCACCAAGCCAAAGT TATCAAGGTTATTCATGAGGAATC
AAAATCCCTATTGATTTGTAATGATGGT GT CACAATCCAGGCTGCTGTGG
TTCTTGATGCAACTGGATTTTCTAGATGCCTTGI TCAGTATGATAAGCCA
TACAATCCAGGT TACCAAGT GCCTTATGGAATATTGGCTGAGGTAGAAGA
TCACCCATTTGATGTAGATAAAATGCTTTTTATGGACTGGAGAGACTCAC
ATTTGAAAAATAAT CCGGAGCTACAAAAGAGAAATAGT AAGATCCCCACT
TTTCTGTATGCA- - - CCCTTTTCATCAGAGAGGATATTTCTCGAAGAAAC
TTCCCTAGI TGCTCGGCCTGGT GTACGT ATGGAAGATATCCAGGAAAGAA
TGGTAGCTAGGT TGAAGCACT TAGGAATAAAAGT GAAAAGTATTGAAGAA
GATGAGCATTGCGT CATCCCAAT GGGT GGCCCCCTCCCCGTCCTTCCTCA
AAGAGT TGT TGGCATTGGT GGCACAGCTGGCATGGT TCACCCTTCAACTG
GGTACATGGTAGCAAGAACT CTAGCGGCAGCTCCAGI TGTTGCCAATTCC
ATAGTCCAGTACCTT- - - - - - GGITCC- - - - - - AGTAGAAGTCTTTCAGG
AACCGAATTGTCAGCAGAAGT TTGGAAAGATTTATGGCCAATAGAGAGGA
GGAGACAAAGAGAGT TCTTCTGI TTTGGCATGGACATTTTGCTCAAGCT T
GATTTACAAGCCACACGAAGGTTCTTCGATGCATTTTTTGATCTTGAACC

83



CCATTATTGGCACGGTTTCTTGICATCTCGTCTATTTCTCCCCGAGCTTA
TATTTTTTGGGCTGICATTGITTTCCCATGCTTCTAATACTTCCAGGITA
GAGATTATGGCAAAGGGAACGCTTCCTTTGGT TAACATGGT CAACAATTT
AATACAAGATAGT GAA- - -

>0

AGCTGCTCTCCCT CGACCT CCCCCGCTACGACCCCGCCCGCTCCACCCCC
GTCGACCT CGCCGT CGT CGECGECEECCCCGCCEECCT CGCCGT CGCGCA
GCGCGT CGCGGAGGECGGECCT CTCCGT CTGCGCCAT CGACCCCT CCCCCG
CCCTCGT CTGGCCCAACAACT ACGGCGT CTGGGT CGACGAGT TCGACGCC
ATGGGACTCTCCCACTGCCT CGACGCCGT CTGECCCTCCGCCACCGTCTT
CACCCACGACGACGGCGCCGCCAAGT CGCTCCACCGCCCCTACGCCCGCG
TCGCCCGCCGCAAGCTCAAGT CCACCATG- - - GACCGCT GCGT CGCCCAT
GGCGT CACGT TCCACAAGGCCAGGGT CGT CAAGGCCGT CCACGGCGAGGEC
ATCCTCCCTCCT CATCT GCGACGACGGCGT CGCCGT CCCGGCCACCGTCG
TGCTCGACGCCACGGGGT TCTCCCGGT GCCTCGT CCAGTACGACAAGCCG
TACGACCCGGGGTACCAGGT CGCCTATGGCAT CCT CGCCGAGGT GGACGG
ACACCCGT TCGACATCGACAAGATGCTGT TCAT GGACT GGCGCGACGCGC
ACCTCCCCGAGGGGT CCGAGAT CAGGGAGCGCAACCGCCGCATCCCGACG
TTCCTCTACGCCATGCCCT TCTCCCCGACGAGGATCTTCCTCGAGGAGAC
CTCCCTCGT GGCGCGCCCGGEGECCT CGCCAT GGACGACAT CCAGGAGCGC-
- - GCGGCGAGGCT GCGCCACCT CGGGATACGCGT CCGCGCCGT GGAGGAG
GACGAGCGGT GCGT CAT CCCCAT GGGCGECCCGCT CCCGGT GCTCCCGCA
GCGGGT CGT CGGCAT CGECGECACCGCCGGGAT GGT GCACCCGT CCACGG
GCTACATGGT GGCGCGCACCCT CGCCACT GCGCCCAT CGT GGCGGACGCC
ATCGTGCGCTTCCTCGACACCGGCAGE- - - GGCGACAGCGCGT TCGCCGG
CGACGCGCT GT CGGCGGAGGT GT GGAGGGAGCT GT GGCCGGCGCAGAGGA
GGAGGCAGAGGGAGT TCTTCTGCT TCGGCATGGACATCCTCCTCAAGCTC
GACCTCGACGGCACGCGGCGATTCTTCGACGCCTTCTTCGACCT GGAGCC
GCGCTACTGGCACGGCTTCCTGI CGTCGAGGCTCTTCTTGCCGGAGCTCG
CCATGI TCGGCCTCTCCCTCT TCGCCAAGGCCTCCAACACGTCGCGCCTC
GAGATCATGGCCAAGGGCACCGCCCCT CTCGCCAAGAT GATCGGCAACCT
CATCCAGGACAGAGATAGG

>V

--------- GATACTTTACTCAAGACTCATAATAAGCTTGAA- - - TTTCT
GCACCCACTTCATGGGTI TTGCGGAGAAA: - - - - - - - - - oo oo - -
-------- CTGGGCAATTTGACCTTTCCAAAGCTCCAAAACCAGGAGTTT
AGATTTGGT CCGAAGAAGT CCAAT CT GAAAT GGCGTAGAAATGGGT GTGT
TAAGGCCAGTAGTAGT GCCCTTTTGGAGCT TGT TCCAGAAACTAAGAAGG
AGAATCTTGAGI TTGAGCTTCCTATGTATGACCCTTCAAAGGGCCTTGTA
GTCGACCTTGCAGT TGT GGGAGGT GGCCCT GCCGGGECT TGCCGT CGCGCA
GCAAGT TTCAGAGGCAGGGCTTTCAGT CTGCTCGATTGACCCATCTCCCA
AATTGATTTGGCCCAATAACTATGGT GT TTGGGT GGATGAGT TTGAGGCC
ATGGATTTGCTTGATTGTCTTGACACTACTTGGTCTGGTGCCGTTGITTT
CATT- - - GATGATCACT CAAAGAAGGATCTTGGTAGGCCTTATGCAAGGG
TTAACAGGAAGCAGCTGAAAT CGAAAAT GATGCAGAAATGCATATTAAAT
GGTGTAAAGT TTCATCAAGCTAAGGT TATAAAGGT TATTCATGAGGAATC
CAAATCTCTGI TGATTTGCAATGATGGGGT CACAATTCAGGCTGCTGTAG
TTCTTGATGCTACGGGT TTTTCTAGATGICTTGI TCAGTATGATAAGCCC
TATAATCCAGGT TACCAAGT TGCTTATGGGATTTTGGCAGAAGT GGAAGA
GCACCCATTTGATGTGGATAAG - - GTTTTCATGGACTGGAGAGATTCTC
ATCTGAACAACAATAT GGAACTGAAAAATAGAAATAGT AGGATCCCCACT
TTTCTATATGCAATGCCTTTTTCATCTAACCGGATATTTCTTGAAGAAAC
TTCTCTAGTAGCT CGACCAGGAGT GCCTATGGAAGATATTCAGGAAAGGA
TGGTAGCT CGGCTGAGGCACT TAGGCATAAAAGT CAAAAGCATTGAAGAG
GATGAGCGT TGCATCATTCCAAT GGGT GGGCCCCTCCCAGTGCTCCCTCA
AAGAGT TGT TGGCATTGGT GGAACAGCT GGAAT GGT CCACCCGTCGACTG
GGTACATGGTAGCAAGGACT CTAGCAGCAGCTCCAATTGT TGCAAATTCT
ATAGITCAGTACCTT- - - - - - GG&CTCT--- - - - GACAGAAGCTTTTTTGG
CAATGAATTGT CTTCTGAAGT TTGGAGAGAT CTATGGCCAATCGAAAGGA
GGCGTCAAAGCGAATTCTTTTGI TTTGGTATGGATATCCTTCTTAAGCTT
GATTTACAAGGAACAAGAAGGTTTTTTGATGCATTCTTTGATCTAGAACC
TCGTTATTGGCATGGATTCTTGTCATCTCGACTGI TTCTTCCTGAGCTCA
TATTTTTTGGGCTTTCCCTGI TCTCTCATGCATCTAATACTTCTAGGATA
GAGATTATGGCAAAGGGTACTCTTCCTTTGATAAACATGATCAACAACTT
AATACAGGACAAGGAT- - -

CRT.CrtR b.fasta
>A
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- - - GCAGCAGGACTATCAACAATCGCCGTAACACTCAAACCA- - - CTCAA
CCGCTCTTCTTTCTCCGCAAACCAG- - ------- CCTATA- - - TCCACCG
CAGITTTCCCTCCATCTCTAAGATTCAACGCCTTCCGA- - - ---------
--------- CGTCGAAAGATTCTCACCGT TTGT TTCGT CGT GGAAGAACG
GAAACAA- - - - - - AGCTCTCCCATGGACGAT GACAACAAACCAGAAAGCA
CGACAAGCTCTTCTGAGATCT TGATGACGT CGCGGCT TCTCAAGAAAGCG
GAGAAGAAGAAATCAGAGAGGTTCACTTATTTAATAGCAGCTGTGATGTC
GAGCTTTGGTATCACTTCTATGGCTATAATGGCTGI TTATTACCGATTTT
CTTGGCAAATGAAGGGA- - - GGTGAAGTGTCTGTGT TAGAGATGT TTGGT
ACATTTCGCTCTTTCCGT TGGTGCTGCCGT TGGGATGGAGT TTTGGCCAAG
ATGGGCTCATAGAGCTCTTTGGCATGATTCTTTATGGAACATGCATGAGT
CACATCACAAACCAAGAGAAGGAGCGT TTGAGT TAAACGATGTGTTTGCT
ATAACAAACGCGGT TCCTGCGATTGGTCTACTCTATTATGGATTCTTGAA
TAAAGGACTTGT TCCTGGT CTCTGCT TCGGT GCCGGACT GGGAATAACGA
TGTTTGGAATGGCTTACATGI TCGT TCACGATGGACT TGTGCACAAGAGA
TTCCCTGIAGGT CCCATTGCCAACGT TCCTTACCT TCGAAAGGT CGCCGC
CGCTCACCAGCTACACCACACAGACAAATTCAAAGGT GTACCATATGGGC
TGTITTCTTGGACCAAAGGAAGT AGAAGAAGT GGGAGGAAAAGAAGAGTI TG
GAGAAAGAGATAAGCCGGAGAATCAAATTATACAACAAGGGTTCTTCTAC
CTCT

>P

ATCGCGGCAGGACT CACCGCCGCCACT GTACCCAAACCCTTCCGGTACAA
CTCTGTCTCTCACCTCCTTCCAAAA- - - - - - - - - CCAGTAACAGCAGCCT
CACTTTTCTTCCCACCAATTAGACACCAAAGCTTTTTACACTATGGAACA
AAAGTTCCAAGAAAAACAACGCCTTGCTGTATGI TTTGTAGT TGAAGATCA
AACAAAACCGAGCAGT GCCCATATCGAGAAT CAACAAGAAGAGGT GCCTA
AAGATGT TAATGAAAAT CAGATCTCGACACCT CGCGTGGCAGAAAGATTG
GAAAGAAAGAGAAAAGAAAGAGI TACTTATTTGATTGCTGCTGITATGTIC
TAGTCTTGGGATTACTTCCATGGCTGI TATGGCTGT TTATTACAGATTTT
ATTGG - - CTTGAGGGA- - - GGGGAAGTGCCCTTGTCTGAAATGTITTGGT
ACATTTCGCTCTTTCAGTAGGT GCTGCTGT GGGGATGGAATTTTGGCCGAG
ATGGGCTCATAGAGCACTTTGGCATGCTTCTTTGTGGCATATGCATGAGT
CTCACCATAGACCAAGAGATGGGCCGT TTGAGCTAAACGATGITTTTGCC
ATAACCAATGCAGT CCCAGCAATTTCCCTTCTCTCCTATGGTTTCTTCAA
CAAGGGCCTTGTACCTGGTCTTTGTI TTTGGTGCTGGT CTTGGAATTACAG
TGTTTGGCATAGCCTATATGI TTGT CCATGATGGCCTTGI TCACAAGAGA
TTCCCAGT GGGGCCCATTGCCGATGT CCCATACT TCAGAAAGGTAGCAGC
AGCTCACAAGATCCACCACT CGGACAAATTCAATGGTGT CCCATATGGGT
TGTTTCTAGGACCTAGGGAAAT TGAGGAAGT TGGAGGCCTTGAAGAATTG
GAAAGGGAGATAAGTAGGAGAACCAAATCATACAAGGAGT TG - - - - - - -
>R

- - - GCGGCTGGACTATCCGCCGCGCCAGTCTTTAAGCCTTTCCGI TATAT
AAACGCCTCCTACATCCTCCCAAAG: - - - - - - - - CCTCTG- - - CCCACTT
CACTTGTCCCTCCTTCTACTCGATACAACAGCTTATTTCTTGGCGGT CGA
--------- AGAAAAACTGGCTTCGCTATCTGTTTTGTTCTTGAAGATTT
GAAACAG - - - -- AGCGTCGAAACT GAGAATCCCGTAGAGGAAGAGAATG
AGAAAGTAAAC- - - TACCAGATCTTGACGCCACGAGTAGCTGAGAGATTG
GCTAGGAAGAGATCGGAGCGGTTTACTTACTTGGTTGCGGCTGI TATGTC
TAGTTTTGCGGATTACTTCTATGGCTGI TATGGCTTGTTACTACAGGTTTT
ATTGGCAGATGGAGGGT- - - GGAGAAGT TCCTTTGGCAGAAATGITTGGT
ACATTTTCTCTATCCGTAGGGGCTGCTGTGGGTATGGAGT TTTGGGCAAG
ATGGGCTCATAGAGCTCTCTGGCATGCT TCCCT GTGGCATATGCACGAGT
CTCACCATCGACCAAGAGAAGGT CCGTTCGAGCTAAACGATGTATTTGCA
ATTACAAATGCAGT TCCAGCAATTGGCCTTCTCTACTATGGATTCTTCAA
CAAAGGCCTTTTTCCTGGTCTTTGT TTTGGAGCTGGT CTTGGCATTACCG
TGTTTGGGATGGCCTACATGI TTGT CCACGATGGT CTTGT TCACAAGAGA
TTCCCAGT GGGT CCCATTGCCAACGT GCCCTATTTCAGAAAGGTAGCCCGC
TGCCCATCAGCTTCATCACT CTGAGAAATTCAATGGCGT CCCATATGGGT
TGTTTCTAGGACCAAAGGAAAT TGAAGAAGT TGGAGGCCTAGAAGAATTG

- CGGBGCCOCTCTCCTCTOOCO0GAC - - - - - - - - GCGGTGGCGGOGGCAC

GCGCGGAAGCAGT CGGAGCGGCGGACGTACCTGGT GGCAGCGGTGATGTC
CAGCCTCGGGATCACGT CCATGGCCGCCGCCGCCGTCTACTACCCGCTTCG
CCTGGCAAAT GGAGGGCAGCGGCGAGAT CCCGGT CACGGAAATGT TCGGC
ACCTTCGCGCTAT CGGT GGECGCCGCGGT GGGGATGGAGT TCTGGECECG
GTGGGCGCACCGGEGECGCT GT GGCACGCGT CGCTGT GGCACAT GCACGAGT
CGCACCACCGCCCGCGAGACGGEGECCGT TCGAGCTCAACGACGT CTTCGCC
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ATCACCAACGCCGT CCCGGCCATGTCCCTCCTCGCCTACGECTTCTTCAC
CCGCGGCCTCGT CCCCGECCT CTGCT TCGGECGCEGGACT CGGGATCACGC
TGTTCGGGATGGECGTACATGI TCGT CCACGACGGCCTGGT CCACCGCCCGC
TTCCCGGT GGGGCCCATCGCCAACGT GCCCTACT TCCGGECGEGT CGCCCGL
CGCCCACCAGATACATCAC- - - GACAAGT TCGAAGGT GTGCCATATGGGC
TGITCCTTGGT CCCAAGGAGCT GGAGGAGGT GGGT GGGATTGAGGAGCTG
GAGAAGGAGAT CAAGAGGAGGAT TAAGAGGAAAGAGACCT TAGAT GCGAT
CCAA

>V

- - - GCGGTCGAAATCTCGGT TGCCACCT CCTCCCGCTCTCCCCGCTTGEG
CCGGAACCCCTTTCTCGGCCCCAAACCCACCTCCCCCTTCACCCCCACTT
CTCTCTTCATCCCTTCCATTCGGCGGCACGAAAACATTTTCCGGTGTCGG

AGGAGACTCTGGCGAGT CAGAT CT CCGCCGCCCGGEGT GGCGGAGAACGCTC
GCCAGGAAGAGAT CAGAGCGGCTAACGTACCTTGT TGCGGCTGTGATGTC
GAGCTTTGGGATCACTTCCATGCCTGT TATGGCAGI TTACTACCGGTTTT
CATGGCAAAT GGAGGGE- - - GGGGAGGTTCCCTTGT CCGAGATGT TCGGG
ACATTTGCTCTGI CGGT TGGAGCCGCT GTAGGCATGGAGT TCTGGGCGAG
ATGGGCTCACAAACGCT CTCTGGCACGCCT CCTTATGGCACATGCACGAGT
CCCACCATAAACCAAGAGAAGGT CCATTCGAGCTCAACGATGI TTTCGCG
ATCACAAATGCAGT TCCAGCCATAGCCCTCCTCTCCTATGGCTTCTTCCA
CAAAGGCCTCGTCCCTGGTCTATGT TTTGGT GCAGGCCTTGGAATTACCG
TGTTTGGAATGGCCTACATGI TTGT CCACGATGGT CTCGT CCACAGGAGA
TTTCCAGI GGGGCCCAT TGCGAACGT GCCCTATTTCAGACGCGTAGCTCGC
AGCACACCAACT CCACCACT CAGACAAATTCAATGGGGT CCCATATGGGEC
TGTTCTTGGGCCCTAAGGAAGT GGAAGAGGT GGGAGGCAAGGATGAGI TG

CRT. PDS. f ast a
>A
GITGTGTTTGGGAATGT TTCTGCGGCGAATTTGCCTTATCAAAACGGGT T

----------------- GCACTTTCATCTGGAGGT TGTGAACTAATGGGA
CATAGCTTTAGGGT TCCCACT TCTCAAGCGCT TAAGACAAGAACAAGGAG
GAGGAGTACTGCTGGTCCTTTGCAGGTAGI TTGTGTGGATATTCCAAGGC
CAGAGCTAGAGAACACTGTCAATTTCTTGGAAGCTGCTAGT TTATCTGCA
TCCTTCCGTAGTGCTCCTCGT CCTGCTAAGCCTTTGAAAGI TGTAATTGC
TGGTGCTGGATTGGCTGGATTGT CAACT GCAAAGT ACCTGGCTGATGCAG
GCCACAAACCTCTGTTGCTTGAAGCAAGAGATGT TCTTGGTGGAAAGATA
GCTGCATGGAAGGAT GAAGATGGGGACT GGTATGAGACTGGT TTACATAT
TTTCTTCGGTGCTTATCCGAATGTGCAGAATTTATTTGGAGAACTTGGGA
TCAATGATCGGT TGCAGT GGAAGGAACACTCCATGATTTTTGCTATGCCA
AGTAAACCTGGAGAATTTAGTAGATTTGACTTCCCAGATGTCCTACCAGC
ACCCTTAAATGGTATTTGGCGCTATTTTGCGGAACAACGAGATG - - CCAT
GGCCAGAGAAAATAAAGT TTGCTATTGGACT TTTGCCAGCCATGGTCGGC
GGTCAGGCTTATGT TGAGGCCCAAGATGGT TTATCAGT CAAAGAAT GGAT
GGAAAAGCAGGCAATACCT GAGCGCGT GACCGACGAGGTGTTTATTGCCA
TGTCAAAGGCGCTAAACTTTATAAACCCT GATGAACTGTCAATGCAATCC
ATTTTGATAGCTTTGAACCGGT TTCTTCAGGAAAAACGT - - - TCCAAGAT
GGCATTCTTGGATGGTAATCCTCCGGAAAGCCTTTGTATGCCAGTAGT GG
ATCATATTCGATCACTAGGT GGGGAAGTGCAACTTAATTCTAGGATAAAG
AAAATTGAGCTCAATGACGATGGCACGGT TAAGAGT TTCTTACTCACTAA
TGGAAGCACTGT CGAAGGAGACCCTTATGTGT TTGCCGCTCCAGT CGATA
TCCTGAAGCTCCTTTTACCAGAT CCCTGGAAAGAAATACCGTACTTCAAG
AAATTGGATAAATTAGT TGGAGTACCAGT TATTAATGT TCATATATGGT T
TGATCGAAAACT GAAGAACACATATGATCACCTACTCTTTAGCAGAAGTA
ACCTTCTGAGCGT GTATGCCGACATGT CCTTAACTTGTAAGGAATATTAC
GATCCTAACCGGT CAAT GCTGGAGCTAGTATTTGCACCAGCAGAGGAATG
GATATCACGGACTGATTCTGACATCATAGATGCAACAATGAAAGAACTTG
AGAAACTCTTCCCTGATGAAATCTCAGCTGACCAAAGCAAAGCTAAAATT
CTGAAGTACCATGT CGT TAAGACT CCAAGATCTGTGTACAAGACCATCCC
AAACTGT GAACCATGT CGTCCTCTACAAAGATCACCTATTGAAGGATTCT
ACTTAGCTGGAGATTACACAAAACAGAAGTACTTAGCTTCCATGGAAGGC
GCTGTCCTCTCTGGCAAATTCTGCTCTCAGTCTATTGT TCAGGATTACGA
GCTACTGGCT GCGT CTGGACCAAGAAAGT TGT CGGAGGCAACAGTATCAT
CATCA------mcccmmeecm e m e e cm e cem e e
>P
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CATTCTTTGAAATTCCCATTTGGAAATTCTTCTGCTAAAACAAGACTAAG
GAATCATATCCGCCCTCCTTTGCGGGT TGT CTGT GTGGACTATCCAAGAC
CGGACCTTGATAACACGGTGAATTTTTTAGAAGCTGCCTTGITATCTTCA
TCCTTTCGITCTTCTCCGCGT CCAGCTAAACCATTAAATGITGTCATTGC
TGGTGCAGGT TTGGCGGGT TTATCGACT GCAAAATATTTGGCAGATGCAG
GCCATAAGCCTATATTGCTTGAAGCAAGAGATGT TTTAGGT GGAAAGGT G
GCTGCATGGAAAGAC- - - GATGGAGACT GGTACGAGACAGGCTTGCATAT
ATTCTTTGGGGCATATCCAAATGTGCAGAATCTTTTTGGTGAACTTGGTA
TCAATGATAGGT TGCAATGGAAGGAGCATTCTATGATATTTGCAATGCCA
AATAAGCCAGGAGAATTCAGTCGATTTGATTTTCCTGAAGT TCTCCCTGC
ACCATTAAATGGGATATTAGCCATTTTAAAGAACAATGAAATGCTGACTT
GGCCAGAGAAAGT GAAGT TTGCAATTGGGCTACTGCCAGCAATTGT TGGT
GGACAAGCTTATGT TGAGGCTCAAGATGGT TTAAGT GT TCAAGAGT GGAT
GAGAAAGCAGGGTGTACCTGATAGAGT GACTACTGAGGTGTTTATTGCCA
TGTCAAAGCCTCTAAACTTTATTAACCCAGATGAGCTTTCAATGCAATCC
ATTTTGATAGCTTTGAACAGATTTCT TCAGGAGAAACATGGT TCAAAGAT
GGCTTTCTTGGATGGTAATCCCCCAGAGAGGCTCTGCATGCCAATTGI TG
ATCATATTCAGI TGCGT GGT GGTGAAGT CAAGCTTAATTCTCGGATAAAG
AAAATTGAGCTAAATGATGATGGAACAGTGAAGAGT TTTTTACTAAATAC
CGGCGATGTGATTGAAGGGGATGT TTATGT GTTTGCCACTCCAGT TGATA
CCCTGAAGCTTCTTTTGCCTGATAACTGGAAAGAGATTCCTTACTTCAAG
AAACTGGAGAAATTAGT TGGAGT TCCTGT TATTAATGT TCACATATGGT T
TGACAGGAAACT GAAGAATACATACGATCACCTACTTTTCAGCAGGAGTC
CTCTTCTCAGT GTGTATGCTGACATGT CTCTGACATGTAAGGAGTATTAT
GACCCAAATAAATCTATGCTGGAGT TAGT TTTTGCCCCTGCTGAAGAATG
GATTTCACGCAGTGACTCAGAGATTATTAATGCTACAATGGGGGAACTTG
CAAAACTTTTTCCTGATGAAATAT CCGCAGAT CAAAGCAAAGCAAAAATC
GTGAAGTATCATGT TGT TAAAACT CCAAGGT CGGTTTACAAGACTGTCCC
AGATTGT GAACCT TGCCGT CCCTTGCAAAGATCTCCGATAGAGGGTI TTCT
ATTTAGCTGGTGACTACACAAAACAAAAGT ACT TGGCTTCAATGGAAGGT
GCTGITCTATCAGGGAAGCTTTGT GCACAGGCAATTGTACAGGATTATGA
GTTCCTGGT TGCTCGGGEGECAAGGAAGGT TGACT GAGGCAACCATTACT -

>R

GCTCTATATGGGGGTGI TTCTGCTTTGAATTTAAGCTGGCATAGTGATGT
CTTAGACACTAGAAAT CTGCAAT CAGCCCTTAGATGTGGTTACGCTACCT
GTTCTAATCAAACCAATGTACTAGCTTTTAGAGGCAGT GAATCTATGGGC
CATCCTTTGAGA- - ------------~- AATTCTTCTAAAACAAGATTTAG
GAATACTGGTAGCTGCCCTTTGAAGGTAGI TTGTGTGGACTATCCTAGAC
CAGACCTTGATAACACAGTGAATTTCTTGGAAGCTGCCTACTTATCATCA
TCTTTTCGATCTTCTTCCCCTCCAGATAAACCATTGAAGGT TGTAATTGC
TGGTGCAGGATTGGCTGGT TTATCAACT GCAAAATATTTGGCAGATGCAG
GACACAAGCCTTTATTGCTGGAAGCAAGAGATGT TCTAGGT GGAAAGGT G
GCTGCATGGAAAGAT GATGATGGGGACT GGTACGAGACAGGCT TGCATAT
ATTCTTTGGAGCATACCCAAATGT GCAGAACCTGTTTGGAGAACTTGGTA
TAAATGATAGATTGCAGT GGAAGGAGCATTCTATGATATTTGCGATGCCA
AACAAGCCTGGAGAATTCAGCCGATTTGATTTCCCAGATGTITCTTCCTGC
ACCATTAAAT GGGATATGGGCAATTCTGAGAAACAAT GAGATGCTGACAT
GGCCAGAGAAAGT GAAATTTGCAAT TGGACT CCTGCCAGCGATGGT TGGT
GGACAGGCCTATGT TGAGGCTCAAGATGGT TTAAGT GT TCAAGAGT GGAT
GAGAAAGCAGGGCGTACCTGATAGAGT GACTAAGGAGGT TTTTATTGCTA
TGTCAAAGGCGCTAAACTTTATTAACCCTGATGAGCTTTCAATGCAATGT
ATATTGATAGCATTGAACAGATTTCT TCAGGAGAAACATGGT TCAAAGAT
GGCTTTCTTAGATGGAAAT CCCCCAGAGAGACTCTGCATGCCAATTGITG
ACCATGT GCAGT CACTTGGT GGT GAAGT CCGGCTAAATTCACGAATAAAG
AAAATTGAATTAAATAAT GATGGAGCAGT GAAGAACTTTTTACTAAATAA
TGCGGAAGT GATTGAAGGAGATGT TTATGTGGTTGCTACTCCAGTTGATA
TCCTGAAGCTTCTTTTGCCTGATAACT GGAAAGAGATTCCATACTTCAAG
AAGCTGGATAAATTAGT TGGAGT TCCTGTTATTAATGT TCACATATGGT T
TGACAGGAAGCTGAAGAATACATATGATCACCTACTTTTCAGCAGAAGTC
CCCTTCTTAGTGT TTATGCGGACATGT CTGTAACATGTAAGGAATATTAT
AATCCAAATCAGT CTATGCTGGAGI TAGT TTTTGCACCT GCAGAAGAATG
GGTATCACGCAGCGATGAAGAAATTATTGAGGCTACAATGATGGAACTAG
CAAAACTCTTTCCTGATGAAATAT CTGCAGAT CAGAGCAAAGCAAAAATT
GTTAAATACCATGT TGT CAAAACT CCCAGGT CTGTTTACAAGACTGTCCC
AAATTGT GAACCT TGCCGACCCT TGCAAAGATCTCCTATAGAGGGCTTCT
ATTTGGCTGGTGACTACACAAAACAAAAATATTTGGCT TCGAT GGAGGGT
GCTGITCTATCCGGGAAGTATTGT GCACAAGCCATTGTACAGGATTATGG
GTTGCTTATCGCTCGCAAGCAAAAAAAGT TGCCTGAGACTTCTGGTATGC
ACATTACTGAGCTTTACTGCAGAAGCCTGAGI TCTGTTGTCTATGGACTT
TAT

>0

- - - GATACTGGCTGCCTGT CATCTATGAACATAACT GGAACCAGCCAAGC
AAGATCTTTTGCGGGACAACTTCCTACTCATAGGTGC- - - - - - - - - - - - -
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- - TTCGCAAGTAGCAGCATCCAAGCACT GAAAAGTAGT CAGCATGTGAGC
TTTGGAGI GAAATCTCTTGT CTTAAGGAATAAAGGAAAAAGATTCCGT CG
GAGCCTC- - - - - - GGTGCTCTACAGGTTGT TTGCCAGGACTTTCCAAGAC
CTCCACTAGAAAACACAATAAACTTTTTGGAAGCTGGACAACTATCTTCA
TTTTTCAGAAACAGT GAACAACCCACTAAACCATTACAGGTCGTGATTGC
TGGAGCAGGATTAGCTGGT TTATCAACGGCAAAATATCTGGCAGATGCTG
GTCATAAACCCATATTGCTTGAGGCAAGGGATGT TTTGGGT GGAAAGATA
GCTCGCTTGGAAGGATGAAGATGGAGATTGGTATGAAACT GGCCTTCATAT
CTTTTTTGGAGCTTATCCCAACATACAGAACTTGTTTGGCGAGCTTGGTA
TTAATGATCGGT TGCAATGGAAGGAACACT CCATGATATTTGCCATGCCA
AACAAGCCAGGAGAATTCAGCCGGTTTGATTTTCCTGAAACATTGCCTGC
ACCCTTAAATGGAATATGGGCCATACTAAGAAACAATGAAATGCTAACTT
GGCCAGAGAAGGTGAAGT TTGCTCTTGGACTTTTGCCAGCA- - - GTTGGT
GGCCAAGCTTATGT TGAAGCTCAAGATGGT TTTACTGT TTCTGAGT GGAT
GAAAAAGCAGGGTGTTCCTGATCGAGT GAACGATGAGGT TTTCATTGCAA
TGTCAAAGGCACTTAATTTCATAAATCCTGATGAGT TATCCATGCAGIGC
ATTCTGATTGCTTTAAACCGATTTCT TCAGGAGAAGCATGGT TCTAAGAT
GGCATTCTTGGATGGTAATCCTCCTGAAAGGT TATGCATGCCTATTGI TG
ACCATGITCGCTCTTTGGGT GGTGAGGT TCGGCTGAATTCTCGTATTCAG
AAAATAGAACTTAATCCTGATGGAACAGT GAAACACTTTGCACTTACTGA
TGGAACTCAAATAACTGGAGATCCTTATGT TTTTGCAACACCAGTTGATA
TCTTGAAGCTTCTTGTACCTCAAGAGT GGAAAGAAATATCTTATTTCAAG
AAGCTGGAGAAGT TGGTGGGAGT TCCTGT TATAAATGT TCATATATGGT T
TGATAGAAAACT GAAGAACACATATGACCACCTTCTTTTCAGCAGGAGT T
CACTTTTAAGT GT TTATGCGGACATGT CAGTAACT TGCAAGGAATACTAT
GATCCAAACCGT TCAATGCTGGAGT TGGTCTTTGCTCCTGCAGAGGAATG
GGTI'TGGACGGAGT GACACTGAAAT CATCGAAGCAACTATGCAAGAGCTAG
CCAACGCTATTTCCTGATGAAATTGCTGCTGATCAGAGTAAAGCAAAGATT
CTGAAGTATCATGT TGT GAAGACACCAAGATCTGTTTACAAGACTATCCC
GGACTGT GAACCT TGCCGACCT CTGCAAAGATCACCGATTGAAGGGT TCT
ATCTAGCTGGTGACTACACAAAGCAGAAATATTTGGCTTCG: - - GAGGGT
GCAGT TCTATCTGGGAAGCTTTGT GCTCAGT CTGTAGT GGAGGATTATAA
ACTATCTCGTAGGAGCCTGAAAAGT CTGCAGT CTGAAGI TCCTGT TGCCT
S
>V

ACTCAATTCAGATATGT TTCTGCGGT GAACT TGAGCTGCCAAAGTAATAT
AATAAACTTTCAGAACTCCCAATGTACCTGGAGACATCTTTATATTGAT-
- - TCAGATCAGACCAATACACTTCTTTTTGGAGGT GGTGACTCTATGGGT
CTCAAGTTGAGAATTCCAAATAAGCATTCTATTGGAACAAGGCGGAGGAA
GEATTTG------ TGCCCCTTGCAGGTTGTTTGCATGGATTATCCAAGAC
CAGAACTTGAGAATACTGTGAATTTCTTAGAAGCTGCATACTTATCCTCA
TCCTTTCATACTTCTCCTCGT CCCAGTAAACCATTAGAGGT TGTAATTGC
TGGTGCAGGT TTGGCTGGT TTGTCTACT GCAAAATATTTGGCAGATGCAG
GTCACAAGCCTATATTGI TGGAAGCAAGAGATGT TTTAGGT GGAAAGGT G
GCTGCATGGAAAGAT GAGGATGGAGACT GGTATGAGACAGGCCTACATAT
ATTCTTTGGGGCT TACCCAAATGT GCAGAACCTGT TTGGAGAACTTGGTA
TTAATGATCGGT TGCAGT GGAAGGAACATTCTATGATATTTGCAAAGCCA
AGCAAGCCAGGGGAATTCAGCCGATTTGATTTCCCTGAAGTCCTTCCTGC
ACCCTTAAATGGGATATGGGCCATCCTGAGGAATAATGAAATGCTGACTT
GGCCGGAGAAAATCAAGT TTGCTATTGGACT TGT GCCAGCAAT GCTCGGA
GGACAGGCTTATGT TGAAGCACAGGATGGT TTAACT GT TAAAGACT GGAT
GAGAAAACAAGGTATTCCTGATCGAGTAACAGATGAGGT TTTCATTGCCA
TGTCCAAGGCACTGAACTTCATAAATCCGGATGAACTTTCGATGCAGT GT
ATATTGATTGCTTTGAACCGATTTCT TCAGGAGAAGAAT GGCTCCAAGAT
GGCTTTCTTAGATGGTAATCCTCCAGAGAGACTCTGCATGCCCATTGITG
ACCATATTCAGT CACTAGGT GGTCAAGT CCAACTTAATTCACGAATACAA
AAGATTGAGCT GAACAAAGACGGAACT GTGAAGAGT TTTGTGCTAAATAA
TGCGAATGTAATTAAAGGAGATGCTTATGTAATTGCAACTCCAGTTGATA
TCCTGAAGCTTCTTTTGCCGGGAGACT GGAAAGAGATTCCATACTTCAGG
AGATTGGATAAATTAGT TGGAGT TCCAGTGATCAATGT TCATATATGGT T
TGACAGGAAACT GAAGAACACATACGATCATCTTCTTTTCAGCAGAAGTC
CCCTTCTGAGT GTGTATGCTGACATGT CCGTAACATGTAAGGAATATTAC
AACCCAAATCAATCTATGCTGGAGI TGGTTTTTGCACCTGCTGAAGAATG
GGT CTCACGCAGT GACT CAGAAAT CATTGAAGCTACAATGAAGGAACTTG
CCAAACTCTTTCCTGATGAAATTTCAGAAGATCAGAGCAAAGCGAAAGT T
TTGAAATACCATGI TGT TAAAACACCAAGATCTGT TTACAAAACTGTCCC
AAATTGT GAACCT TGCCGT CCCTTACAAAGATCTCCTATAGAGGGCTTTT
ATTTAGCTGGGGACTACACAAAACAAAAATACT TAGCT TCAATGGAAGGT
GCTGITCTGI CAGGGAAGCTTTGT GCACAGGCTATTGTAAAGGACTATGA
ATTGCTTGT TGCT CAGGGAGAACAAAAGT TGGCCGAGGT CAGCATTCTCA
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CRT. ZDS. f ast a

>A

--------------------- GCTTCTTCAGTCGTCTTCGCGGCAACTGG
11 o1 o1 oo X
----------------- GTTCCTCCATTGAAGTCTCGGAGA- - - TTCTAT
GTTAATTCTTCACTCGACTCG- - - - - - - - - GATGTTTCCGACATGAGTGT

TAACGCTCCAAAGGGGT TATTTCCT CCAGAGCCT GTACCATACAAGGGAC
CTAAGCTGAAAGTAGCCATTATAGGAGCT GGACTTGCAGGCATGT CGACT
GCTGTAGAGCT TCTGGAT CAGGGT CACGAGGTGGATATATATGATTCGAG
GACATTCATTGGTGGCAAAGTGGGT TCTTTTGTAGATAGACGT GGGAACC
ATATA- - - ATGGGATTACATGTTTTCTTCGGATGCTACAACAATCTCTTC
CGTTTGATGAAAAAGGT GGGT GCTGAGAAAAACCT TCTAGT CAAAGACCA
TACTCATACATTTATAAACAAAGACGGCACAATTGGAGAGCTTGATTTTC
GGITTCCTGI TGGAGCTCCAATCCATGGTATTCGCGCATTTTTGGTCACA
AATCAACTCAAGCCCTATGACAAACTAAGGAATTCACTGCCTCTTGCATT
AAGCCCTGT TGT TAAAGCT CTTGT CGACCCCGAT GGAGCAATGAGAGACA
TTCGCAACCTTGACAGCATAAGT TTCTCGGATTGGT TCCTGT CAAAAGGT
GGGACACGGGCAAGTATCCAGAGAATGTGCGATCCTGT TGCTTATGCTCT
AGGTTTCATAGACT GCGATAACAT GAGT GCGCGATGCATGCTTACAATAT
TCTCATTATTCGCTACCAAAACAGAAGCTTCTCTGT TGCGTATGCTCAAG
GGCTCTCCTGATGT TTACTTGAGT GGTCCTATCAAACAATATATCACAGA
TAGAGGT GGCAGAAT CCATCTAAGGT GGGGT TGCAGGGAGATACTTTATG
ATAAAT CAGCAGATGGAGAAACTTATGTCACTGGACTAGCAATTTCTAAG
GCTACGAACAAGAAGATTGTGAAACGCTGATGTATATGT TGCAGCATGTGA
TGTGCCGGGAATCAAAAGGT TACTTCCAAAAGAAT GGAGGGAATCTCGGT
TTTTCAACGATATATATGAACT CGAGGGAGTACCTGTGGTTACAGTACAG
CTCAGATACAATGGT TGGGT CACGGAGT TACAAGACATTGAACTTGCTAG
GCAGT TGAAACGAGCGGT TGGCTTAGATAATCTTCTCTACACTCCTGATG
CTGATTTCTCGTGCTTTGCGGATCTTGCACTAGCT TCGCCTGCAGATTAT
TACATCGAAGGACAAGGCACTTTACTTCAGT GCGT TCTAACACCAGGAGA
TCCGTATATGCGAAT GCCAAAT GATAAGATCATAGAGAAAGTAGCGATGC
AGGTCACTGAGI TGTTTCCATCGT CACGAGGCCTAGAAGTCACTTGGTCG
TCGGTTGTAAAAAT CCCTCAGT CTCTGTACCGT GAAGCACCCGGAAAAGA
TCCATTCAGACCCGAT CAGAAGACGCCCATAAAGAATTTCTTCCTCGCCG
GTTCATACACAAAGCAGGATTACATAGATAGTATGGAAGGAGCAACATTA
TCAGGGAGACAAGCT TCGTCATACATCTGTGATGCTGGTGAAGAACTACC

AGAGCTAAACAAGAAGCTTTCTTCT-------------=------- TCTG
CAACTGCAGT TCCTGATGAGCTAAGTCTGGTGC- - - - === === === === - -
>p

--------------------------------------------- AGTGT

TAATGCTCCAAAGGGGT TATTTCCACCAGAACCT GCTCATTATAGGGGAC
CAAAACT GAAGGT GGCTATTATTGGAGCT GGGT TGGCAGGCATGT CAACT
GCAGT GGAGCTATTGGAT CAAGGCCATGAGGTGGATATATACGATTCGAG
GTCTTTCATTGGTGGTAAAGT GGGT TCGTTTGT TGATAGACGT GGAAACC
ATATTGAAATGGGACTTCACGTTTTCTTTGGT TGCTATAATAATCTTTTC
CGTTTGATGAAGAAGGT GGGCGCAGATAAAAATCTTCTTGTGAAGGATCA
TACTCACACATTTGI TAACAAGGGAGGT GAAATTGGTGAGCTTGATTTTC
GGITTCTAATTGGAGCT CCGT TGCATGGGATTCGTGCATTTTTGTCGACA
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AATCAGCTTAAGCCTTATGATAAAGCAAGAAAT GCGGTTGCTCTTGCCCT
GAGTCCAGTTGTAAAGGCTCTTATTGATCCA- - - GGAGCATTGAGGGACA
TAAGGGATTTAGATAGTATCACGCTTCTCTGATTGGT TTTTGT CCAAAGGT
GGCACCCGCATGAGTATCCAAAGAATGTGGGATCCTGT TGCTTATGCCCT
TGGGTTTATTGACT GTGATAACAT CAGT GCTAGGT GCATGCTGACCATAT
TCTCATTGI TTGCCACCAAGACAGAGGCTTCTTTACTTCGCATGCTCAAG
GGCTCTCCAGATGCTTACTTGAGT GGTCCCATTAGAAAGTATATCGAAGA
TAAAGGAGGCAGGT TTCACT TGAGGT GGGGGT GCAGACAGATACTTTACG
ATAGATCTCCTGATGGAGAAATACAT GTCACAGGACTTGCCACATCGAAG
GCTACGGATAAGAAAGT TGT TAAAGCTGATGCATATGT TGCAGCTTGTGA
TGTCCCTGGAATTAAAAGACTACT TCCATCCCAGT GGAGGGAATCAAAGT
TCTTCGATAATATTTATGAGCTAGT GGGAGTACCTGT TGTCACAGTACAG
CTTAGATACAATGGCTGGGT TACAGAAT TGCAGGATCTAGAACGATCAAG
GCAGT TGCGGCAAGCT GCTGGCTTAGATAACCTCCTGTATACCCCAGATG
CAGATTTTTCTTGT TTTGCTGACCTAGCACTCGCTTCTCCAGAGGATTAC
TACATTGAAGGACAAGGTTCATTGCTTCAATGT GT TCTGACACCTGGAGA
TCCTTACATGTCCTTGACAAAT GATAAAATCATAGAGAGAGT CTCAAACGC
AGGTCCTGGCTTTGI TCCCCTCATCCCAAGGT CTAGAAGT TATCTGGTCA
TCCGTTGTAAAAATTGCGCAATCTTTATATCGT GAAGGACCT GGCAAAGA
TCCTTTCAGACCT GATCAGAAGACACCTGTGAAAAATTTCTTCCTTGCTG
GCTCATACACAAAACAGGATTACATAGACAGCATGGAAGGAGCGACTTTG
TCCGGCAGACAAGCT TCAGCATACATTTGCGAT GCTGGGGAAGAGI TAGT
AGCTTTAAGGAAAAAACT TGCAGCT GTCGAATCTCAAGACTGCGCAAATT
CTAACACAGTAACTGATGAGCTCAGTICTTGTA- - - - - == === - === - - - -

------------------ ATGGCTTCATCGATTCTTCTTCCGGCCAAT- -

- TCTGTTGCTGGAACTAGAAGGAGGACTCCAGGATTCTTGCTTTCTGGTG
ATCGCCCGCTCGT CGACGGCT CAGGT GGTGAGGACTCAGAGGTTGITCTTT
GTTCGCTCTGCTTTGGATTCCCT GGAAACAAAAGT GTCTGATATGAGT GT
TAATGCTCCAAAGGGGT TGTTTCCACCT GAACCT GAGCATTATAGAGGAC
CAAAACT GAAGGT GGCTATTATTGGAGCT GGGCTTGCAGGGATGT CAACT
GCAGT GGAGCTATTGGAT CAAGGCCAT GAGGT GGACATATATGAATCAAG
GACCTTTATTGGTGGTAAAGT GGGT TCATTTGT GGACAGACGT GGAAATC
ACATTGAAATGGGACTTCATGTCTTCTTTGGCTGCTATAATAATCTTTTC
CGTTTGATGAAGAAGGT GGGT GCAGATAAAAATCTACT TGT GAAGGAGCA
TACTCACACATTTGTAAACAAGCGGGGTGATATTGGTGAGCTTGATTTTC
GGTTTCCAATAGGAGCT CCCTTGCATGGGATCCAAGCATTTTTGACCACC
AATCAACTTAAGACGTATGATAAAGCAAGAAATCGCTGTGECTCTTGCCTT
AAGTCCAGT TGT GAAGGCCCT CATTGAT CCAGAT GGAGCAATGACGGACA
TAAGGAATTTAGATAGTATCAGCTTCTCTGATTGGT TTTTGTCTAAAGGT
GGCACACGCACAAGTATCCAAAGAAT GTGGGATCCTGT TGCATATGCCCT
TGGGTTCATTGACT GTGATAACATCAGT GCTCGATGTATGCTCACTATAT
TCTCCTTGI TTGCCACTAAAACAGAGGCT TCGCTACTACGCATGCTTAAG
GGITCTCCGGATGT TTATTTAAGCGGT CCCATTAGAAAGTATATTGAAGA
TAAAGGAGGCAGGT TTCATTTAAGGT GGGGATGCAGACAGATACTCTATG
ATACGT CTGCTGATGGAGAAACATAT GT TACAGGGCTTGCCATGI CAAAA
TCAACTAACAAGAAAGT TGTGAAAGCTGATGCTTATGT TGCAGCATGTGA
TGTCCCTGGAATCAAAAGATTACTTCCATCT CAGT GGAGGGAATCAAAGT
TTTTTGATAATATTTATGAGCTAGT TGGAGTACCTGT TGTAACGGTTCAA
CTTAGATATGATGGCT GGGT CACGGAGT TACAAGATCTAGAGCGATCAAG
GCAATCAAGGCAAGCTGTGGGTTTAGATAACCTTCTGTACACTCCAGATG
CAGATTTTTCTTGT TTTGCGGACT TAGCACTCACTTCTCCGGAAGATTAC
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TACATTGAAGGACAAGGATCATTGCTCCAATGTGT TCTTACACCCGGTGA
TCCTTACATGCCCTTGGTAAAT GAAGAAAT CATAAAGAGAGTATCAAACGC
AGGTTTTGACTTTATTTCCGI CATCCCAAGGCTTAGAGGT TATCTGGTCA
TCCGTAGTAAAAATTGGGCAATCTTTATATCGCGAAGGACCT GGCAAAGA
TCCCTTCAGACCAGAT CAAAAGACACCTGTGAAAAATTTCTTCCTTGCTG
GTTCTTATACAAAACAGGAT TACATAGACAGCAT GGAGGGGGCAACTTTA
TCCGGAAGACAGGCT TCAGCATATATATGT GAAGCTGGT GAAGAACTAGT
TGCATTGAAGAAGAAGCT TGCTGCCGI TGAAT CTCCAGAAT GCCCACAGT
CTGCTGCAGI CGCTGATGAGCTGAGT CTTCTAGAAAGCATTATGGGTTCT
GTCATAAAGGATGGTTCTTCTTGITTTCTGAGT TTCTGCTGIGT TTTCAT
CCTTGTTCATCCTTTTTCATGT GATGCACAAGAACT GAAAGCATGT GGAT
TGGATGCAATATATCAATTTGGAGATTCAATTTCAGATACAGGCAATCGCT
GITCTAGAATTTTCTATCCTTCCTTATGACCAATTTCCCTACGGCATAAC
AGTTAACAATGCAACTGGTAGACCTTCAGATGGACTACTTATGGTTGATT
ACATTGCACAAGCAGCTGGTCTTCCATTTGT TGAACCATATGAAAACCCA
AAATCCAATTTTTCCCATGGAGTAGATTTTGCAGT TGCTGGTGTAACTGT
TGTGACAGCAGAAACTCTAGT TAAATGGCATATCCCACCTTTTGTCACTA
ACCATTCTCTAACATTGCAACTTGGGT GGT TTGAGAAGCACTTGTCAACT
ATCTGCAGT GATCCTAAAGCCT GCCAAGAGAAACTGAAGT CAGCCCTCTT
TATGGT TGGGACAATGGGATCTAATGATTATTTCCTTGCATTGAGT CGAA
ATAAAACCCT TGAGGAGAT CAAGAACACCATGGTGCCTGTAGT GGTGCAG
ACCATAACGGAAGT TGCCAAAAAACT TATCGGCCATGGT GCTGT TCGAGT
GGITGTCCCTGGACTTCATCAATTGGGT TGT TCACCAGGCATACTTACAG
CATTTGAGACCAATACATCTGI TCATGATGCACAAGCGCT GCCTGAAAGAT
TTCAACGACATGT TTGTGTATCACAATGATCATCTGAAAACACGCTCTTGA
AGGATTGAGAAAAGAATTTCCTAACGT GCATGT CGTATATGCTGATAACT
ACAGTGCACTGCAATATATCATAGACAATTTGTCAAAGCTTGGATTTAAA
GCATTACGAGAAGCCT GT TGT GGAACCGGAGGAAAATACAATTACAGT GT
TGATCAATTAAAGTI TTGCCTGTGGACTTCCTGGCATACCATATTGTTCAA
ACCCTAGAGAACATGT CTTTTGGGATGGAGGACATTTTTCTCATCAAACA
AACAAGT TCTTATCAGATTGCCTACT TAGAGACATGT TACCAAAGCTTCA

ATGCGCAGCT
>0

(GCCATGGCT GCCACGT CCCGOGCGCCGT CCACGCT GBCCCOGGOGTCGTT
CTCOGCOBCOGGT: - - - = - == = === = mmmmmmmmmc e me e m e GGCA
(GCAGGAGGCGECGOCGET GOCCGAAT CCCAGGGT GCGGGT GEGEGT GEGG
GTGOGGTGCTCGCTCGACAGE - - - - - - - - AACGTCTCCGACAT GGCCGT

CAACGCT CCGAAAGGAT TGT TCCCGCCGGAGCCGGAGCACTACAGGEEGEEC
CGAAGCT GAAGGT GGCCAT CATAGGGGECCGECCT CGCCGGCATGT CCACC
GCGGT GGAGCT CTTGGACCAGGGCCATGAGGT TGATCTGTACGAGT CCCG
GCCGTTTATCGGCGGCAAAGT CGGT TCTTTTGT GGATAGGAAAGGGAACC
ATATCGAGATGGGCECTGCACGTGTTCTTCGGGTGTTACAGCAATCTTTTC
CGCCTTATGAAGAAGGT TGGAGCT GATAATAATCTGCTAGT GAAGGAGCA
TACCCATACATTTGTAAATAAAGGAGGCACGATTGGTGAACTTGATTTTC
GGITTCCTGI GGGAGCT CCGT TACATGGTATCCAAGCATTCCTACGAACT
AACCAACTCAAGGT TTATGATAAAGCAAGAAATGCCGTTGCTCTTGCTCT
AAGCCCAGTTGT TCGAGCTCTTGT TGATCCAGATGGTGCATTGCAGCAAG
TACGGGATTTGGATGATGTAAGT TTCAGCGATTGGT TCTTGT CGAAAGGT
GGTACTCGAGAGAGCAT CACAAGGATGTGGGATCCTGT TGCCTATGCTCT
TGGTTTCATTGACTGTGATAATATCAGTGCACGT TGCATGCTTACCATTT
TCACTCTGI TTGCCACAAAAACAGAGGCATCTTTATTACGCATGCTAAAG
GGITCACCTGATGT TTATCTGAGT GGT CCAATAAAGAAGTACATAACAGA
CAGGGGTGGTAGGT TTCACCT GAGGT GGGGATGTAGGGAGGT TCTCTATG
ATAAGT CACCTGAT GGGGAAACCTATGT TAAAGGCCTTCTCCTATCCAAG
GCTACAAGTAGAGAGATAATCAAAGCAGATGCATATGTCGCAGCTTGTGA
TGTCCCGGGGATCAAAAGACT TTTACCT TCTGAAT GGAGGCAATGGGATA
CATTTGACAACATCTACAAGT TAGATGGT GT TCCTGTAGT CACAGTACAG
CTTCGT TATAATGGATGGGT TACAGAACTTCAAGATTTGGAGAAATCAAG
ACAACT GAAAAAGGCAGT TGCCTTGGATAATCTTCTCTACACTCCAGATG
CAGATTTTTCATGTTTTTCAGACCTTGCACTTTCATCTCCTGCTGACTAC
TACATTGAAGGACAAGGT TCCTTGATCCAAGCT GTGCTAACCCCT GGCGA
TCCTTACATGCCATTGCCGAAT GAGGAGATAATTAGCAAGGT TCAAAAGC
AGGTCTTAGAATTGI TCCCGT CATCACAAGGCT TGGAACTTACATGGTCG
AGTGT GGTGAAAAT CGGTCAATCATTGTACCGCGAGT CACCAGGAAATGA
TCCATTTAGACCT GATCAAAAGACACCAGT TAAAAACTTCTTCCTGICTG
GCTCTTACACAAAACAGGACTACATTGACAGCATGGAAGGGGCAACTCTC
TCAGGCAGGAGAACCGCGGCCTACAT CTGT GGT GCAGGAGAGGAGCTGCT
CGCCCTCCGAAAGAAGCTCATTGTCGACGACAGCGAG- - - - --- - - AAGG
CCAGGGGTAAGGTCGAGGCCCTTCAGACAAGE- - - - - == === - === - - - -
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--------------------- TCTTCTTCTATTCTTTTTCCTGCTGCTGG
AAGCAGGGECT GGGT TCCGGEECGACACTGTCGEECTCTTTTTGTCCGGTG
GCCCGCLCGTCCG: - - - - - ATGCCGTCTCAGT TGAAGGGTCAGAGCCTTTTT
GITCGGTCTTCTTTGGACTCA- - - - - - - - - GACGT GTCTGACATGAGCGT
TAATGCTCCAAAAGGGT TGTTTCCACCAGAACCT GAACACTATAGGGGAC
CAAAGCT CAAGGT GGCTATCATTGGAGCT GGGCTTGCAGGCATGT CAACT
GCAGT GGAGCT TTTGGAT CAAGGCCACGAGGTAGATATATATGAGT CAAG
GTCTTTCATTGGTGGAAAAGT GGCCTCTTTTGT TGATAGACGT GGAAATC
ACATTGAAATGGGACTGCACGTGTTCTTTGGT TGCTACAACAATCTCTTT
CGTTTGATGAAAAAGGT GGGT GCAGATAAAAATTTACT TGTGAAGGATCA
TACTCACACGT TCGTAAACAAAGGGGGT CAAATTGGTGAGCTTGATTTTC
GGITTCCAGI TGGTGCACCATTACATGGAATTCGTGCATTTTTGGCTACA
AATCAGCTTGAGACTTATGATAAGGCAAGAAATCCTTTGGCTCTTGCCCT
TAGTCCAGI TGT TCGGGCTCTTATTGATCCAGAT GGAGCAAT GAGGGACA
TACGAAATTTGGATAGTATAAGCTTCTCTGATTGGT TCCTGT CCAAAGGT
GGGACACGCAT GAGCAT CCAGAGAATGTGGGATCCTGT TGCTTATGCCCT
CGGGTTTATTGACTGIT GATAATATCAGT GCTCGTTGTATGCTCACTATAT
TCTCATTGI TTGCCACTAAGACAGAAGCTTCCCTACTGCGCATGCTTAAA
GGITCTCCAGATGTATACT TGAGT GGCCCCATCAGACAGTATATCACAGA
TAAAGGGGGCAGGT TCCATCTTAGGT GGCGGATGCAGAAAAGTACTTTATG
ATAGATCTGCAGATGGAGAAACATATGT CACTGGACTTGCAATGT CTAGG
GCTACTAATAAGAAGAT TGT GAGAGCAGATGCTTATGT TGCAGCTTGTGA
TGTTCCTGGAATCAAAAGATTAGT TCCGGCACAAT GGAGGGACT GGGAAT
TTTTTGATAATATTTATAAACTAGT TGGGGT GCCAGT TGTCACAGTGCAA
CTTAGATACAATGGCT GGGT CACAGAGT TACAGGATCTAGAACGGT CAAG
GCAATTGAGAAAAGCT GCAGGGT TGGATAATCTCCTTTACACCCCAGACG
CAGACTTCTCTTGCTTTGCCGATCTAGCACTTTCATCTCCAGAAGATTAC
TACATTGAGGGACAAGGT TCATTGCTCCAATGT GTGCTTACACCGGGTGA
TCCCTACATGCCTTTACCAAAT GCTGAAATCATAAACAGAGT TGCAAAGC
AGGTTTTGGTTTTATTCCCATCCTCCCAAGGT TTAGAAGTTACTTGGTCA
TCTGTTGI CAAAAT CGGCCAAT CCCTATATCGT GAGGGACCT GGTAAAGA
TCCATTTAGACCAGAT CAAAAGACACCGGT TAAGAATTTCTTCCTTGCTG
GCTCATACACAAAACAGGATTACATTGACAGTATGGAAGGAGCAACCCTG
TCAGGCAGGCAAACT TCAGCCTATATTTGCGACGCGGGEGEGAAGAATTACGC
AGCACT GCAGAAAAAGCTTGGTGCCTTGGATTCTCAAGAGT TCACGAATG
CTGCTAATACCACAGATGAGTTGAGTICTTGIG- - - - --------=------
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GA 1.14.11.12.fasta

>A

- - - GCAACGGAAT GCAT TGCAACGGT COCTCAAATATTCAGT - - - - - - - -

------------------- GAAAACAAAACCAAAGAGGATTCTTCGATCT
TCGATGCAAAGCT CCTTAAT CAGCACT CGCACCACATACCTCAACAGTTC
GTATGGOCCGACCACGAGAAACCTTCT- - - ACGGATGTTCAACCTCTCCA
AGTCOCACTCATAGACCTAGCCGGT TTCCTCTCCGRCGACTCGTGCTTGG
CATCGGAGGCTACTAGACT CGTCTCAAAGGCT GCAACGAAACATGGCTTC
TTCCTAATCACTAACCATGGTGT CGATGAGAGCCTCTTGTCTCGTGCCTA
TCTGCATATGGACTCTTTCTTTAAGGCOCCGGCT TGT GAGAAGCAGAAGG
CTCAGAGGAAGT GBGGT GAGAGCT CCGGT TACGCTAGTAGT TTCGT CGGG
AGATTCTCCTCAAAGCT CCCGT GGAAGGAGACTCTGTCGTTTAAGTTCTC
TCCOGAG- - - GAGAAGATCCATTCCCAAACCGT TAAAGACTTTGTTTCTA
AGAAAAT GGGCGATGGATACGAA- - - GATTTCGGGAAGGT TTATCAAGAA
TACGCGGAGGOCATGAACACT CTCTCACTAAAGATCATGGAGCTTCTTGG
AATGAGTCTTGGGGTC: - - - - - GAGAGGAGATAT- - - TTTAAAGAGTTTT
TCGAAGACAGOGAT TCAATATTCCGGT TGAAT TACTACCCGCAGTGCAAG
CAACCGGAGCT TGCACT AGGGACAGGACCCCACT GCGACCCAACATCTCT
AACCATACT TCATCAAGACCAAGT TGGCGGT CTGCAAGT TTTCGTGGACA
ACAAATGGCAATCCATTCCTCCTAACCCTCACGCT TTCGTGGTGAACATA
GGCGACACCTTCATGGCTCTAACGAGA- - - AGATACAAGAGTTGTTTGCA
TCGGGCGGT GGT GAACAGCGAGAGAGAAAGGAAGACGT TTGCATTCTTCC
TATGTCCGAAAGGGGAAAAAGT GGT GAAGCCACCAGAAGAACTAGTAAAC
GGAGT GAAGTCTGGT GAAAGAAAGTATCCTGATTTTACGTGGTCTATGTT
TCTTGAGT TCACACAGAAGCAT TATAGGGCAGACATGAACACTCTTGACG
AGTTCTCAATTTGGCTTAAGAACAGAAGAAGTTTC: - - < = === == - - -

>p

ATGGCAATAGAT TGCATCAAAACCAT GCCAT CCATAACCACCCCTCATCA
CCACCCAAAAGAT CAGGAT CAAT GCAAAGAT GATGGCAAGTCTTTTGTTT
TTGATGCACAAGTTCTT- - - CGACACCAGACAAACATACCCCAGCAGTTC
ATTTGGCCTGAC- - - CAAAAGCCTAAT- - - ATTAATGCACCTGAACTCCA
AGTCOCACTTGTAGACT TGGGTGATTTCCTCTCTGGTAACCCTGTTGCTG
CAGTGGAAGCT TCAAGACT TGTTGGT GAAGCAT GTCAAAAACATGGTTTC
TTTCTAGTTGTTAATCATGGAGT TGATAAAACGCT CATTGCCCATGCTCA
TAATTACATGGACACCT TCTTCGAATTGCCACT TTCTGAGAAACAAAAGG
CCCAAAGAAAGAT TGGOGAGT CTTGT GGATATGCTAGCAGCT TTACTGGC
AGGTTTTCCTCTAAACT TCCATGGAAAGAAACGCT TTCTTTTCGCTACAC
AGCT- - - - - - GAGAAGAATTCATCAAAACACATCGAGGAATACTTTCATA
ACAGAAT GGGGGAAGATTTCGCT- - - GAATTCGGGAGT GTGTATCAGGAC
TACTGT GAGGOCATGAGCACT TTGTCACTAGGGATCATGGAGCTATTAGG
CATGAGCCTTGGTGTG: - - - - - AGCAGAGAACAT- - - TTCAGGGAATTCT
TTGATGAGAATGATTCAAT AATGAGGCT CAACTACTACCCTCCATGCCAA
AAACCTGACCT TACT TTAGGCACCGGT CCTCATTGTGATCCAACTTCTTT
GACCATCCT TCATCAAGACCAAGT GGGT GGTCT TCAAGT GTTTGTGGACA
ACGAATGGOGT TCGAT TAGCCCCAATTTTGACGCT TTTGTTGTTAACATT
GGTGACACCTTCATGGCTCTATCGAATGGTATATACAAGAGCTGTTTGCA
CCGAGCAGT GGT GAACAGCCAAACACCAAGAAAATCCCTCGCTTTCTTTT
TGTGTCCAAAGAAT GACAAGAT GGTAACT CCACCACATGAATTAGTGGAC
------ ACATGCAATCCGAGAATATATCCAGATTTCACATGGCCTATGTT
GCTCGAATTCACACAAAAGCAT TACCGAGCT GACAT GAAGACACT TGAGG
TGTTCACAAACTGGCTTCATCAACAAAGT TTTAGS: - - < - =< = === - - - -

>R

- - - GCAATAGAGT GCATCAAAGCCGT GOCATCGT CAGTCCAT - - - - - - - -

------- CAAAAGGAAGAACGT AGCAAAGAAGAGCAGAAATCATTAGTTT
TTGATGCCAAATTTTTA- - - AGATACCAAT CAAACAT TCCCCAACAATTT
GTATGGOCGGAT GATGAAAAGCCAATC- - - GTCAATGCACCAGAACT GGC
TGTTCCGCTAATCGACT TAGGTGGGTTCTTGTCTGGTGACCCTGTTTCTG
CAACGGAAGCT TCAAAGCT AGT TGGCGAGGCAT GTCAAAAGCACGGTTTC
TTCCTTGTTGTTAACCACGGT GT TGATCAAAAGCT CATAGCT GATGCGCA
CCGTTACATGGACAACT TCTTTGAAT TGCCACT CTCCGATAAGCAGAAAG
CTCAGAGGAAAGT TGGTGAGCACT GTGGT TATGCTAGTAGCT TTACTGGC
AGGTTCTCCACTAAACT TCCT TGGAAAGAAACACT TTCTTTTCGCTATTC
TGCC - - - - - CAGCAGAACTCACCAAAACT TGTGCAAGACTATTTTCATA
ACACAATGGGTGAATCTTTTTTG - - GAATTCGGGAAGGT CTACCAGCAG
TACTGCGAGGCTATGAGCACTCTTTCATTAGGAATCATGGAACTTTTGGG
AATGAGCTTGGGAGTA- - - - - - AGCAAAGCCCAC- - - TTCAGGGAATTTT
TTGAAGAAAACGAT TCAAT AATGAGGCT GAACTATTATCCACCGTGTCAA
AAACCTGACCT TACT TTAGGAACT GGACCTCATTGOGATCCCACATCATT
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AACCATCCTTCACCAAGAT CAAGT TGGT GGTCTTCAAGTGTATGTAGACA
ATGAATGGOGT TCAATCAGCCCCAAT TTTCAAGCCT TCGTCGTCAACATT
GGAGATACTTTCATGGCACT TTCAAATGGCAAATATAAGAGT TGCTTGCA
TAGAGCAGT AGT GAACAGCGAGACAACAAGAAAATCATTGGCTTTCTTTC
TATGTCCAAAGAGT GACAAGAT GATAACACCACCAACGAAGCTAGT GGAC
------ AATTCGAACCCAAGAATATATCCAGATTTTACATGGTCAATGCT
TCTTGAATTTACACAGAAGCAT TACAGAGCAGACAT GAAGACTCTTGAGA
TGTTTTCAAATTGGGT TCAACAGAGAAAG: - < - - - = = =< o s s e o e o

>0

BPIYNC ©'-Y [ € ©1 [ c1 ' c NP

---------------------------- CAGCAGGAGCAGGAGGTGGTGT
TCGACGCGGCGGTGCTG - - AGCGEGCAGACGGAGAT CCCGTCGCAGTTC

GGT CGT CGGT GGT CCGGCAGGT GGGGGAGGCGT GCGAGAGGCACGECTTC
TTCCTGGT GGT TAACCACGGCAT CGAGGCGGCGCT GCTGGAGGAGGCCGCA
CCGGT GCATGGACGCCT TCTTCACGCT GCCGCT GGGGGAGAAGCAGCGEG
CGCAGCGGECGCGCEEEEGAGAGCT GCGGCT ACGCCAGCAGCT TCACGGEG
CGCTTCGCGT CCAAGCT GCCGT GGAAGGAGACGCTGI CGTTCCGGTACTC
ATCGGCT GGAGAT GAAGAGGGCGAGGAGGEGECGT GGGTGAGTACCTGGTGC
GGAAGCT CGGGECEGAGCACGEECEECEECT GGGCGAGGT GTACTCGCGC
TACTGCCACGAGAT GAGCCGCCT GT CGCT GGAGCT GATGGAGGT GCTCGG
GGAGAGCCT GGGCAT CGT CGGAGACCGGCGCCACTACT TCCGGCGATTCT
TCCAGCGCAACGACT CCATCATGCGCCT CAACTACTACCCGGCGT GCCAG
AGGCCACT CGACACGCT GGGCACCGGT CCGCACT GCGACCCCACCTCGCT
CACCATCCTCCACCAGGACCACGT CGGCGGCCT GGAGGT GT GGGCGGAGG
GGCGGT GECGCGCCAT CCGCCCT CGCCCCGEEECGCTCGT CGT CAACGTC
GGCGACACCT TCATGGCGCT CTCCAACGCCAGGTACCGCAGCT GCCTGCA
CCGGECEGT CGT CAACAGCACGGECGCCTCGCCGCTCGCTGECCTTCTTCC
TCTGCCCGGAGAT GGACACGGT GGT GCGCCCGCCCGAGGAGCTGGTCGAC
------ GACCACCACCCGAGGGT GTACCCGGACT TCACGT GGCGGEGECGCT
GCTGGACT TCACGCAGCGCCACT ACAGGGCCGACAT GCGCACGCTTCAGG
CCTTCTCCGACTGGCTTAATCATCATCGT CACCTGCAACCAACAATATAC
TCC

>V

- - - TCTATAGTTTGI GTCGAAGGTAACCCACCATCCATGITT---- - - - -
------- AATCCGCCTACAGACGACCACAAAAACCAGGAACCACTAGTGT
TTGATGCCTCGGTTCTT- - - CGGCACCAATCCAACATTCCCAAGCAGITC
ATATGGCCGGAT GCAGAAAAGCCAGGG: - - GACAAGGCCACAGAGCTGTC
TGTTCCACTCATAGACT TGGGAGGCTTCCTCTCTGGAGACCCTGCTGCAG
CCATGGAAGCAACTAGCCT TGT GAGGGAGGCATGCCAGAAGCATGGECTTC
TTCCTTGITGT TAACCATGGGGT TGATGATAAACT CATATACAAAGCTCA
CCAGTACATGGACAGCTTCTTTGGGT TGCCT TTGGCCAAGAAGCAAAGGG
CTCAGAGGAAGCTGGGT GAGCACT GTGGATATGCCAGCAGCTTCATTGGC
AGGTTCTCTTCCAAGCT GCCATGGAAAGAGACCCTTTCTTTCAGCTATTC
ACGCT------ GAGAAGAAGT CATCCAATGCTGT GCAGGAGTATTTCCTCA
ACAAAATGGGTGAAGATTTCAGT- - - GAATTCGGGCAAGT GTACCAGGAC
TACTGTGAGGCCATGAGCACGCTTTCCCTTGT GATCATGGAGCTGCTGGG
GATGAGCCTGGGTATA- - - - - - GGCGGAGCCCAT- - - TTCAGGGAATTTT
TCGAGGAAAACGATTCGATAAT GAGACT CAACTACTACCCCCCATGCCTA
AAACCCGACCTCACTTTAGGAACAGGGCCTCATTGTGATCCAACATCTTT
AACCATCCTTCATCAGGACCAAGTGGGTGGCCTTCAAGTGTTTGTAGATG
ACAAATGGTGGTCCATTAGCCCAAATTTCGATGCCTTTGTI TGTTAACATC
GGCGACACCTTCATGGCTCTTTCAAATGGAAGGTACAAGAGCTGCTTACA
TAGGGCAGT GGTAAACAGCCAAACT CCAAGAAAATCTCTTCCTTTCTTTT
TGT GT CCAGAGAAAGATAAGGT GGT GAGGCCACCAACTGAACTGGTGGAC
------ ACCAACAGCCCTAGAATATATCCGGATTTCACTTGGTCCAATCT
CCTCGAATTCACCCAGAAGCATTACAGGGCTGACATGAAAACACTTGAGG
TTTTCTCTAGCTGGCTTCAACAGAAAACAGCTGAACCGGTG - - - - - - - -

GA. 1.14.11. 13.fasta

>A

GTAATTGTGI TACAGCCAGCCAGT TTTGATAGCAACCTCTATGITAATCC
AAAATGCAAACCCCGTCCCGTTTTA- - - - - - - - - ATCCCTGTTATAGACT
TAACCGACT CAGAT GCCAAAACCCAAAT CGTCAAGGCATGTGAAGAGTTT
GGGTTCTTCAAAGT CATCAACCAT GGGGTCCGACCCGATCTTTTGACTCA
GTTGGAGCAAGAAGCCATCAACTTCTTTGCTTTGCATCACTCTCTCAAAG
ACAAAGCGGGTCCACCTGACCCGT TTGGT TACGGTACTAAAAGGATTGGA
CCCAATGGTGACCTTGCGCTGGCTG - - TACATTCTCCTTAATGCTAATCT
TTGCCTTGAGT CTCACAAAACCACCGCCATTTTCCGGCACACCCCTGCAA
TTTTCAGAGAGGCAGT GGAAGAGTACAT TAAAGAGATGAAGAGAATGT CG
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AGCAAATTTCTGGAAAT GGTAGAGGAAGAGCT AAAGAT AGAGCCAAAGGA
GAAGCT GAGCCGT TTGGT GAAAGT GAAAGAAAGT GATTCGTGCCTGAGAA
TGAACCATTACCCGGAGAAGGAAGAG - - - - - - - - ACTCOGGTCAAGGAA
GAG ----- ATTGGGT TCGGT GAGCACACT GATCCACAGT TGATATCACT
GCTCAGAT CAAACGACACAGAGGGT TTGCAAAT CTGTGTCAAAGAT GGAA
CATGGGTTGATGTTACACCTGATCACTCCTCTTTCTTCGTTCTTGTCGGA
GATACTCTTCAGGT GATGACAAACGGAAGAT TCAAGAGT GTGAAACATAG
AGTGGTGACAAAT ACAAAGAGGT CAAGGATATCGATGATCTACTTCGCAG
GTCCTCCTTTGAGOGAGAAGAT TGCACCAT TATCATGCCT TGTGCCAAAG
CAAGATGATTGCCTTTATAATGAGT TTACT TGGTCTCAATACAAGTTATC
TGCTTACAAAACT AAGCT TGGTGACTATAGGCT TGGTCTCTTTGAGAAAC
GACCTCCATTTTCTCTATCCAATGTT

>p

- - - GTAGTACTTTCCCAACTAGCTCTAGAA: - - CCTTTCTCAGTTATCAA
AACATGCAAGCCTATA: - - GGCTTGT TTTCCGAGATACCCGT TATAGACT
TGACAGACCCTCATGCCAAGACT CTCATAATCAAGGCCTGTGAAGAGTTT
GGATTCTTCAAGCTGGTAAAT CATGGAGT TCCAAT GGAAGT CATGACCAA
ATTGGAAGCTCTTGCTACCAACT TCTTTAACCTCCOCCAGCCTGAGAAAG
ACAAGGCTGGACCT CCTAACCCTTTTGGCTACGGAAACAAGAAAATTGGC
CCTAATGGTGATGT TGGT TGGGT TGAATATCTCCTCCT TAACACCAACCC
TCAAATCTCCTCCCAAAAA- - - ACGTCCATTTTTCAGGAAAACCCACAGA
TTTTCCGCTCTGCTGT TGAAGAT TACATACT GGCAGT GAAGAGAATGGCT
TTTGAAGTAT TGGAAT TGAT GGCT GAT GGGCT GGAGAT TGAGT CAAGG: -
- ATGTTCAGTAGGCT GT TGAGGGAT GATAAGAGT GATTCATGT TTCAGGC
TAAACCACTACCCACCATGCTCAGAG - - - - - CTGCAAGCATTGAGTGGT
GGAAATTTGATTGGGT TTGGCGAGCACACAGACCCACAGATAATATCTGT
TCTAAGATCTAACAACACAAGT GGOCT GCAAAT TTGT CTGAAAGAGGGAA
CTTGGGTTTCAGTCCCOCCTGATCAGACCTCTTTTTTCATCAATGTTGGT
GATGCCTTGCAGGT GATGACAAATGGAAGGT TG - - AGTGTCAAGCACAG
GGTTTTGGCTGATCCCCTGAAACCAAGGATTTCCATGATTTTCTTCGGTG
GTCCACCTTTAAGT GAAAAGAT AGCACCT TTACCCTCCTTGATGGCAGAA
AGAGGAGGAAGCT TATACAAGGAGT TCACAT GGT TTGAATACAAAAGGTC
CGCATACAAGT CAAGGCTAGCT GATTACAGACT TGGGCTATTGAAAACTG
CAGGCCAA- - == === mmm e mee -

>R

- - - GTGGTTCTTTCACAAACAGCATTAGAC: - - CATTTCTCTTTAATCAA
AACATGCAAACCAT CTTCAGGT TTGT TTAATGGGATTCCAGTGATAGACT
TGACAGACCCT GAAGCCAAAAACCT CTTAGT TCAAGCT TGTCAGGAATTT
GGCTTCTTTAAATTAGTCAATCATGGTGTCCCTATTGATTTCATGACTCG
ATTAGAGTCTCTTGCTATCAACTTTTTTAACCTTCCTCAATCTGAGAAAG
ATAAAGCTGGTCCTCCTGACCCTTTTGGT TATGGCAATAAAAGAATTGGC
CCTAATGGTGATATCGGT TGGATTGAGTATCTTCTCCTCAATACCAATCC
TCAAATTACTTCTCAAACTACCCTCTCCATTTTCAAAGAAAACCCACAAA
TTTTCAGGTCTGCTGT GGAAGAT TACATAT TGGCAGT GAAGAAAATGGCT
TATGAAGTACT GGAACT GAT GGCT GAT GGAT TGGGGATAAAGCCAAGGAA
TGTATTGAGTAGGATGT TAAAGGAT GATAAGAGT GATTCATGT TTCAGGC
TAAATTACTATCCACCATGT CCAGAGCT TCAACT GCAACCAT TAAGCGGT
AGAAATCTGGT TGGGT TTGEGGAGCATACAGACCCACAGATAATTTCTGT
CTTAAGATCTAACAACACAACT GGCCTGCAAAT CTGTCTGAGAGAT GGGA
CTTGGGTTTCAGT CCCACCTGATCAGACCTCCTTTTTCATCAATGTTGGT
GATGCCTTACAGGTAATGACAAACGGAAGGT TTAAAAGT GTGAAGCATAG
AGTTTTGGCTGACACAAT GAGATCAAGGATTTCAATGATATATTTTGGCG
GTCCACCTTTGAGT GAAAAGAT TGCACCT TTACCTTCTGTGTTGAGAGAA
GGOGAAGAAAGCT TATATGAACAGT TCACATGGTGT GAATACAAGAGGTC
AGCTTACAAGTCCAGG: - = - - = = = === === mmmmmmomem e o e o
>0

GTGGTTCTCGCT GBCCOGCCCGCOGT CGAT- - - CACATCCOGCTGCTGAG
GTCGCCGRACCCCRES: - - GACGTCTTCTCOGGOGT GOCGGT CGTCGACC
TCGGCAGCCCOGGEOGCGECGAGGEOCGT GGT GGACGCCT GOGAGOGGTAC
GGGT TCTTCAAGGT CGTCAACCACGGOGT GBCCACGGACACGAT GGACAA
GGCCGAGT CGGAGBCCGT CAGGT TCT TCT CCCAGACGCAGCCCGACAAGG
ACCGCTCCGGCOCGGOCT ACCOGT TCGGGT ACGGCAGCAAGCGGATCGGG
TTCAATGGCGACATGGGGT GGCT CGAGTACCT CCTCCTCGOCCT CGACGA
CGOGT CGCTCBCCGACGCCTGCACCGTC - - - - - - - - CCGTCCTGCGOGG
TCTTCCGGGCOGCT CTGAACGAGT ACATCT CGGGGGT GOGGAAGGT GGOG
GTGOGGGT GAT GGAGGOGAT GT CGGAGGGGCT GGGECAT TGOGCAGGCGGA
(CGOGCT GAGOGCGCT GGT GACGGOGGAAGGGAGOGACCAGGT GTTCCGCG

TGCAGCGT CACCGGCT TCGGCGAGCACACCGACCCGCAGCTCGTCTCCGT
GCTCCGCTCAAACGGCACGT CCGGCCT GCAGAT CGCGCTCCGCGACGGCC
AGTGGGT GTCCGT GCCCTCCGACCGCGACTCCTTCTTCGT CAACGT CGGC
GACTCGT TGCAGGT TCT GACCAAT GGGAGGT TCAAGAGCGT GAAGCACAG
GGT GGTGGCCAACAGCCTAAAGT CTAGGGT TTCCTTCATCTACTTTGGAG
GGCCACCGT TAGCACAGAGGATTGCACCAT TGCCACAGCT GCTGGGGGAG
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GGAGAGCAGAGCCT GTACAAGGAGT TCACAT GGGATGAGTACAAGAAGGC
TGCCTACAAATCAAGCCT TGGAGACAACAGGCTGGCCCAGT TTGAGAAGA

>V

- - - GTTGTGTTATCGCAGAATGGTCGT CAG- - - CAGTTGCCTCTGATCAA
GGCATGCAAGCCCAATTATGGC- - - TTCACTGGAATTCCTGTGATTGACA
TGACAAGCCCTCACGCCAAGCCTCAC- - - GTTGAGGCCTGTGAGGAGITT
GGATTCTTCAAGCTGGT CAATCATGGAGI TCCAATGGAGT TCATGTCCAG
ATTGGAGGATGAGGGTATCAAGT TCTTTAGCCT GCCTCAGT CTGAGAAGG
ACCTGGCTGGTCCTCCTCAGCCTTTTGGGTATGGCAACAGGAGAATTGGEC
CCCAACGGT GATGTAGGGT GGATTGAGTATCTCCTCCTCTCCACCAATCC
GGATTCCATTTCCCAGATATGCTCCTCCATTTCCCCGGAAAACCCTGAAA
TTTTCGGGT CTGCAGT GGT TGATTATGI GTCATCCGT GAAGAACATGACA
TATGAAGT GCTGGAAAT GATAGCT GAAGGGCT GAACATAGAACCAAGGAA
TGTGCTGAGCAGGCT TCTCAAGGACGAGGAGAGCGACT CCTGCTTCAGEG
TCAACCACTATCCACCATGCCCAGAG - - - - - CTTGAAGCATTGCGCGCEC
CGAGT TTTGGT TGGAT TCGGAGAGCACACAGACCCACAGATAATATCTGT
GCTCAGGT CCAACAACACCAAT GGCCTGGAAATATGT CTCAAGGATGGGA
CTTGGGT CTCAGT CCCACCTGACCAGGACTCCTTTTTCATCAATGT TGGT
GACTCTCTTCAGGT GATGACCAACGGGAAGT TTAAGAGCGT GAAGCATAG
AGTTGT GACAGAGAGCAGGAAGGCCAGAGT GTCAATGATCTACTTTGGAG
GGCCACCTTTAACTGAAATCATAGCACCTTTACCCTCACTGGT GAAAGAA
GGAGAAGAAACTCTGTACAAGGAGT TCACATGGGCTGACTACAAAAAATC
TGTTTATAAATCAAGCCTGGCTGATAACAGGCTTGGGCTCTTTGAGAAAA

GA. 1.14.11. 15.fasta

>A

- - - CCTGCTATG - - TTAACAGATGTGT TTAGAGGCCATCCCATTCACCT
CCCACACTCTCACATACCTGACTTCACATCTCTCCGGGAGCTCCCGGATT
CTTACAAGT GGACCCCTAAAGACGATCTCCTC:- - - - - - TTCTCCGCTGCT
CCTTCTCCTCCGGCCACCGGT GAAAACATCCCTCTCATCGACCTCGACCA
CCCGGACGCGACTAACCAAAT CGGT CATGCATGTAGAACT TGGGGT GCCT
TCCAAATCTCAAACCACGGCGT GCCTTTGGGACT TCTCCAAGACATTGAG
TTTCTCACCGGTAGI CTCTTCGGGCTACCTGT CCAACGCAAGCTTAAGTC
TGCTCGGT CGGAGACAGGT GT GTCCGGCTACGGCGT CGCTCGTATCGCAT
CTTTCTTCAATAAGCAAATGT GGT CCGAAGGT TTCACCATCACTGGCTCG
CCTCTC- - - AACGATTTCCGTAAACTTTGCGCCC- - ------- CAACATCA
CCTCAACTACTGCGATATCGT TGAAGAGT ACGAGGAACATAT GAAAAAGT
TGGCATCGAAATTGATGTGGT TAGCACTAAATTCACT TGGGGT CAGCGAA
GAAGACATTGAATGGGCCAGT CTCAGTTCAGATTTAAAC- - - TGGGCCCA
AGCTGCTCTCCAGCTAAATCACTACCCGGT TTGT CCTGAACCGGACCGAG
CCATGGGTCTAGCAGCT CATACCGACT CCACCCTCCTAACCATTCTGTAC
CAGAACAATACCGCCGGT CTACAAGTATTTCGCGATGATCTTGGT - - - TG
GGTCACCGTGCCACCGT TTCCTGGCTCGCTCGTGGT TAACGTTGGTGACC
TCTTCCACATCCTATCCAATGGATTGI TTAAAAGCGT GT TGCACCGCGCT
CGGGTTAACCAAACCAGAGCCCGGT TATCTGTAGCATTCCTTTGGGGTCC
GCAATCTGATATCAAGATATCACCTGTACCGAAGCTGGTTAGICCCGTTG
AATCGCCTCTATACCAAT CGGTGACAT GGAAAGAGTATCTTCGAACAAAA
GCAACTCACTTCAACAAAGCTCTTTCAATGATTAGA- - - - - ------- -~

>P

- - - CCTTCAAGATCATTGACAGACGCCT TTAGATCCCACCCCGTCCATCT
ACACCAAAAGCACCTT- - - GACTTTTCCTCTCTTCAAGAAATACCTGACT
CACACAAATGGACTCAACTTGATGACATTGAA- - - - - - CAACAACATCCT
TCAGTTGAATCCTTCATCACGGAATCTGTCCCCGT TATCGATCTCTTAGA
CCCTAACGT CCTTCAAAACATAGGCAATGCATGCAAAACTTGGGGTGTGC
TTCAAGTCACAAACCATGGCATCCCTATTAGCCTTCTTGAGAGCGTTGAG
GGTGTTAGTAGGAGCCTTTTCTCTTTACCT GTCCAGCAAAAACT CAAAGC
AGCTAGATCACCCGATGGTGT TTCTGCCTATGGTGTGGCTAGGATTTCTT
CATTTTTCTCAAAGCT CATGT GGT CAGAGGGATTCACCATAGI TGGTTCT
CCACTT- - - GAGCACTTTCGCCAACTTTGCGCCC- - ----- - - CAAGATTA
CACCAAATTCTGCGATGTAATTGAAGAACAT GAGAAAGAAAT GCAAAAGC
TAGCAAGGAGGT TGACATGGT TAATGCT GGGCTCATTGGGCATAACCAAG
AAAGATTTAAACT GGGCTGGACCGAAAGGT GAATCCAAA- - - GAAGGTGG
TGCAGCCTTGCAACT GAACTCCTACCCGGCTTGCCCAGATCCAGATCT GG
CAATGGGTCTTGCTGCACACACAGACTCCACTCTGCTGACCATTCTTTAC
CAGAACAACACAAGT GGATTGCAGGT GCTGAAAGAGCGGAATTCGG - - TG
GGTCACCGT CCCACCAAT CCCAGGT GGGCTTGT TGTAAATGTAGGCGACC
TACTCCATATCCTATCAAACGGGT TGTACCCGAGT GTGCTCCACAGAGCG
GTGGTTAACCGAACCAAACACAGATTATCCATAGCGTACCTCTACGGGCC
ACCATCAAGT GT TCAAATAT CACCCATACAAAAACTTGTAGGCCCAAATC
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ATCCTCCTCTCTATCGCCCAATCACT TGGAATGAATACCTTGTCGCTAAA
GCTAAGCAT TTCAACAAAGCAT TATCATCGGT TAGGATTTGTGCTCCTCT
AAATGGA: - - CTAGTTGATGTAAACGATCAT- - - - = = === === e o -

----------- AATAGTGTAAAAGTTGGT
>R

GCOCCACAAAGA: ~ - - = = = = = m e e o e oo
---------------------------------- AAGATTTGGGGT- - - -
----------- [Cce'cl\ Fc'c1/-Y o
-------------------------------------- TACAAAAGAAAT
0 B

------------- GATATAACAGAAGAATACCAAATAGAGATGCAAAAAC
TTGCAGTCAGATTGATGTGGT TAATGCTGGGCTCCTTAGGCATAACTAGC
GAAGATGT CACCT GGGCT GGCCCAGAAGGT GATTTCGAAGGGGCTTCTGC
TGCCGCCTTACAACT GAATTACTACCCGGCT TGCCCTGACCCGGATAAGG
CCATGGGTCTTGCTGCCCATACT GACTCAACTCTGCTTACCATCCTACAC
CAGAATAGTACCAGT GGATTGCAAGTACAAAAAGAAGGAACCCEG: - - TG
GGITACCGTTCCGCCTATTCCGGGT GGTCTTGTAGI CCATGTAGGAGACC
TCCTTCACATCCTATCCAACGGGT TGTACCCCAGT GTTATTCACCGGGCG
GTAGT TAACCGGACCAAGCATAGGCTATCCGTGGCTTATCTGTATGGGCC
ACCATCAAGTATCCAAATATCACCCTTATCTAAATTAGTAGGCCCGAGTC
AACCACCTCTTTACAAAGCAGTCACTTTCTTTGAGTATCTTGGCACTAAA
GCTAAACACT TCAACGAAGCACTATCAAGGGT TAGGGTATGT GCTCCTCT
GAGTGGATCATTACTTGATGTAAAT GAGCACAGCAACAACAACAACAACA
GTAATAATAATAATAGGGTAAAAGTAGGA

>0

CGCACGCGT GGCCGGEGEECT GGACGACCACCCGGT GGT GGACGECGECGEC

TCCTTCTGGT CGGECACGGECGT GCCGECGECGECT GCTGT CGCGCGT CGAG
GAGCGCGT CGCCCGCGT GT TCTCCCTGCCGECGT CGGAGAAGAT GCGCGC
CGT CCGCGECCCCEECGAGCCCT GCGGCTACGGECT CGCCGCCCATCTCCT
CCTTCTTCTCCAAGCT CATGT GGT CCGAGGGCTACACCTTCTCCCCTTCC
TCCCTCCGCTCCGAGCT CCGCCGCCT CTGGCCCAAGT CCGGCGACGACTA
CCTCCTCTTCTGTGACGT G- - - GAGGAGTI TTCACAAGGAGATGCGGCGGEC
TAGCCGACGAGT TGCTGAGGT TGT TCTTGAGGGCGCTGEGECTCACCGEL
GAGGAGGT CGCCGGAGT CGAGGCGGAGAGGAGGAT CGCCGAGAGGATGAC
GGCGACGGT GCACCT CAACT GGT ACCCGAGGT GCCCGGAGCCGCGGCGAG
CGCTGGGEGECT CATCGCGCACACGGACTCGGECTTCTTCACCTTCGTGCTC
CAGAGCCTCGT CCCGGGECTGCAGCTGT TCCGT CGAGGGCCCGACCGGT G
GGT GECGGT GCCGGECGGT GGCGEEEECCT TCGT CGT CAACGT CGGCGACC
TCTTCCACATCCTCACCAACGGCCGCT TCCACAGCGT CTACCACCGCGCC
GTCGT GAACCGCGACCGCGACCGGGT CTCGCTCGECTACTTCCTCGGCCC
GCCGCCGEGACGCCGAGGT GGCGCCGLT GCCGGAGGCCGT GCCGECCGEGECC
GGAGCCCCGCCTACCGCGCT GT CACGT GGCCGGAGT ACATGGCCGT CCGC
AAGAAGGCCT TCGCCACCGGCGGECT CCGCCCTCAAGATGGTCTCCACCGA
CGCCGCCGCCGCCGCCGACGAACACGACGACGT CGCCGCCGCCGCCGACG
TCCACRCA-----------mmmmm e oo -

>V

- - - CCTTCGAGA- - - ATCTCTGATGCCT TCAAAGCCCACCCTCTCCACCT
CAATCACAGACACTTG - - GACTTGAACTCAGTACAAGAATTACCCGACT
TATATGAAT GGCCCGACT TATATGCAT GGGCAGGGGT GGACGAGAACCCT
TCTGGAGACTCGTTAATCACT GAGT CCGT GCCGGT TATTGATCTCACCGA
CCCTAATGCCT CAGAACT CGT GGGT CATGCATGCAAGAGCT GGGGECGT CT
TCCAAGT CACCAACCATGGCAT CCCCGGCAGCCTCCTCGACGACATTGAG
TCTGCTGGCAGGAGCCTTTTCTCTCTACCT GCCCAGCAAAAGCTGAAGCC
CGCTCGCTCCCCTGATGGGGT TGCTGGCTATGGECCT CGCCAGGATTTCCT
CTTTCTTCAACAAGCT CATGTGGTATGAAGGCTTCACCATCTTCGGATCT
CCACTT- - - GAACACGCTCGCCAACTTTGCCCT- - - - - - - - - CAAGACTA
CACCAAATTCTGT GATGT CACGGAGGAGT TTGAGAAAGAGATGAACCAAC
TTGCAGAGAGGCTCATGTGGCTCATGCT TGGATCACTGGGGATCACTAAA
GAAGATCTTAACTGGGCTGGCTCAAAAGGCGACTTCAAA- - - - - - - - - - -
- GCCTGCCCTGCAGI TGAACTCTTACCCAGCT TGT CCAGAGCCGGACAGEG
CGATGGGT CTCGCTGCCCACACT GACTCTAGCCTCTTCACAATCCTCTAC
CAGAACACCGT CAGT GGT CTGCAGGT CCAACGAGAGGGAGCCGCGA- - - TG
GATCACAGT TCCTCCACTCCCGGGTGCACTTGTTATCAACGTTGGTGACC
TCCTCCACATACTATCCAATGGGGT GTTCCCTAGT GTCGTACACAGGGCC
TTGGT TAACCGGACAAAGCATCGACTCTCTGTGGCCTACCTCTACGGACC
ACCAGCCGGT GI' TCCAATCTCGCCCGT GCCGAAGCTGGT TGACTCGACTC
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ACCCTCCTCTCTACCGCCCAGT CACAT GGAGCGAGTACCTCTGCACCAAG
GCAAAGCACTTTGACAAGGCTCTTTCATTAGT TCGGCTGTGTATGCCCAG
GAACGGA: - - TTCATCGATGTAAACGATCAG: - - = = =< = === == oo -

GA. 1.14.13.78.fasta

>A

--------------------------- GCCTTCTTCTCCATGATCTCCAT
TCTCCTTGCCTTTGITATCTCCTCCTTCATCTTCATCTTCTTCTTCAAGA
AACTTCTCTCCTTCTCCAGAAAGAACATGT CTGAAGTCTCCACTCTCCCC
- - - TCTGITTCCAGT GGTACCAGGGT TTCCTGT TATTGGGAACTTGCTGCA
ACTAAAAGAGAAGAAACCT CACAAGACTTTCACTAGATGGTCAGAGATTT
ATGGTCCTATTTACTCTATAAAGATGGGTTCTTCTTCTCTTATTGICCTC
AATTCTACTGAGACTGCCAAAGAGGCCATGGT GACGCGGT TTTCGTCTAT
CTCAACGAGGAAGT TGT CAAATGCGT TGACAGT CCTTACTTGT GACAAAT
CTATGGTTGCTACTAGI GATTATGATGATTTCCACAAGT TGGT GAAACGG
TGTCTCTTGAACGGT CTTTTGGGT GCTAATGCACAGAAACGAAAAAGACA
TTACAGAGATGCACTCATTGAAAATGT GTCTTCCAAGT TGCATGCCCATG
CTAGGGACCATCCACAA- - - GAACCTGTAAACTTCAGAGCTATATTTGAG
CATGAGCTTTTCGGTGTAGCATTGAAGCAAGCTTTTGGGAAAGATGT GGA
ATCCATTTATGI TAAAGAACTCGGTGTGACTTTGT CGAAAGACGAGATCT
TCAAGGTTTTAGTACATGACATGATGGAAGGTGCAATTGATGT TGATTGG
AGAGACTTCTTCCCATACTTGAAATGGATTCCAAATAAAAGT TTTGAAGC
AAGAAT CCAGCAAAAGCATAAACGT AGACTCGCAGTGATGAATGCTCTGA
TTCAAGATCGACT GAAGCAGAATGGT TCAGAATCGGATGATGATTGCTAT
CTCAACTTCTTGATGI CGGAAGCG- - - AAAACACTAACCAAGGAGCAAAT
TGCTATCTTGGT TTGCGGAGACGAT TATCGAGACAGCTGACACTACTTTGG
TTACAACT GAATGGGCCATCTATGAGCT CGCTAAGCATCCAAGTGTCCAA
GATCGT CTGI GCAAAGAAAT CCAAAAT GT CT GCGGAGGAGAAAAGT TCAA
AGAAGAGCAATTGTCTCAAGT TCCTTATCTCAATGGAGT CTTTCATGAAA
CGCTTAGGAAATACAGT CCTGCTCCTCTAGI TCCCATTCGCTACGCCCAC
GAGGATACGCAAAT CGGAGGCTATCATGT CCCTGCAGGAAGTGAGATTGC
AATAAACATATATGGATGCAACAT GGATAAGAAGCGT TGGGAGAGACCAG
AGGACT GGT GGCCCGAGCGGT TTCTTGATGATGGCAAATATGAAACGT CA
GATCTTCACAAGACAAT GGCGT TTGGAGCGGGAAAGAGGGT TTGTGCTGG
TGCTCTTCAAGCATCTCTCATGGCAGGCATTGCTATTGGAAGATTAGIGC
AAGAATTCGAGT GGAAGCT TAGAGAT GGCGAAGAAGAGAATGT GGATACA
TATGGCTTGACCTCTCAGAAGCTTTATCCTCTTATGGCTATTATCAATCC
AAGG- - - CGTTCT

>P

--------------- GTGCCAGGATGGCCAGT CATAGGGAATTTGCTGCA
ACTGAAGGAGAAGAAACCACACAAGACGT TCTTAAGGT GGGCTGAGCGCTT
ATGGGCCAATCTATTCCATAAAGACCGGTGCTTCTACTGTGATTGITCTC
AATTCAACTGAAGT TGCAAAGGAGGCCATGGT GACTAGATATTCGT CCAT
ATCAACAAGAAAACTATCAAAGGCCT TGGAAGT TCTTACAGATAATAAAT
CTATGGTTGCAACAAGT GATTATGGCGACT TTCACAAGAT GGT GAAGCGG
TATATACTTACAAAT GTACT CGGAGCT GGT GCT CAGAGACGACACCGGEEG
TCACAGGGATACCTTGGTAGAAAATGI TTCAAGTCAATTGCTTGATCATA
TAAAGACCAATCCTCAATTACAAGCTGT GGATTTCAGGGAAATATTTGAG
TCTGAACTTTTTGGATTGT CAATGAAAGAAGCTTTAGGAAAAGATATGGA
ATCTCTATATGTAGATGAACTTCAGGCCACTTTATCAAGAGAGGAGATTT
TCAATGTTCTGGTGCTTGATCCTATGGAGGGTGCAATTGATGT TGACTGG
AGAGATTTCTTTCCATATTTGAGATGGATTCCTAATAAGCGT TTTGAAAT
GAAAAT CGAGCGAATGAATTTTCGCAGGCAATCGGTGATGAATGCCCTTG
TGCAGGAGCAGAAGAAACGAATTGCAT CTGGAGAGGAAATAAATTGI TAT
ATTGACTACTTATTATCGGAAGGCAAAACTACACT TACGGAGAAGCAAAT
TGGTATGCTGGT TTGGGAGACAATTATTGAGACATCAGATACAACTATGCG
TCACTACAGAAT GGGCCATGTATGAACT AGCGAAGAACCCAAAATGCCAG
GATCGGCTCTATCATGAAATCCAAAATGT CTGTGGGT CTGAGAAGCTTAA
AGAGGAACACCT GTCCCAACTGCCATACTTAAATGCTGI TTTCCATGAAA
CTATTAGAAAGTACAGT CCTGCTCCTATTATACCTTTGAGATATGCTCAT
GAAGATACACAGATAGGGGGCTACTATGI TCCAGCT GGAAGT GAGATCGC
TATTAACATTTATGGATGTAACATGGACAAGAAGCGT TGGGAAAACCCTG
AAGAGT GGAAGCCTGAGAGATTCCTTGAC:- - - GGCAAATATGATCCCATG
GACTTGCACAAGACAAT GGCATTTGGAGCAGGAAAGAGGT CATGCGCAGG
TGCTCTTCAAGCGT CCTTGATAGCATCTGCCACGATTGGCAAGGTAGCAC
AAGAATTTGAATGGAGACT TAAAGAT GGAGAGGAAGAACATGT TGATACT
GTTGGACTCACCACTCGCAAGCT TCAGCCGCTGCATGT CATGATAAAAAC
AAGA- - -------

>R
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GATGCTGTCACCCCTAACATTCTTCTAAACTTTCAGACAATGACTTATGC
CACCCCTGCAGCTGTTGGTGGTTTGT TCTTCTCCATGT TCGTTATGAAAA
AGCTGATCTCCAATCAAAAGAAAAGACATGCCAGA- - - ---- - - CTTCCT
- - - CCTGTACCAGAAGTACCAGGGT GGCCAGT GATAGGGAATTTGCTGCA
ACTCAAAGAGAAGAAACCCCATAAGACT TTCATGAGATGGCGCTGAGACAT
ATGGACCTATTTATTCGATTAGAACTGGTGCTTCTACTATTATTGITCTC
AATTCAACTGACGT TGCTAAAGAGGCCATGGT GACTAGATATTCATCCAT
TTCAACAAGAAAGCTATCAAAAGCCTTGGTAATCCTTACCCAGGATAAAT
GTATGGTTGCAACAAGT GATTATGATGAGI TCCACAAGAT GGT GAAACGA
TATTTACTTACAAAT GTACT GGGAGCCAAT GCTCAGAGGCGACATCGGTG
CCACAGGGACACCCTGATCAAAAATATTTCGAGCCGGT TTCATGCTCATG
TAAAGACCAATCCTGAA- - - CAAACTGTAAATTTCAGGGATATTTTTGAG
TCTGAACTTTTTGGACTATCACTTAAAGAAGCATTGGGAAAGGATGT GCA
ATCCATTTATGITGATGAACT TGGGACCACT CTGTCAAGGAAGGAGATTT
TTGAGGTTTTGGT GCTTGACCCAAT GGAAGGGGCAATTGATGTGGACT GG
AGAGATTTCTTCCCATATTTAAGATGGGT TCCTAATAAGAGCT GGGAAAT
GAAAATCCAGCAGATGCATTTTCGT AGGAAGGCAGT GATGGGT GCCCTCA
TCAAGGAGCAGAAGAAACGAATTGCT CTAGGGGAGGAGGTAAATTGI TAT
CTCGATTTCTTATCATCCGAA- - - - - - AGCACACTCACGGATGAACAAAT
CAGAATGT TGATCTGGGAGACAATTGT TGAGACATCAGATACGACTATGG
TCGCTACAGAAT GGGCCATCTACGAACT TGCTAAGAAT CCCAACTGCCAG
GATCTGCTCTATCGCCAAATTCAAAATGTATGTGGGT CTGAGAAGATCAC
AGAGGAACACCTGTCTAAACTGCCATACTTGAATGCTGI TTTCCATGAAA
CTATTAGAAAGTACAGT CCTGCTCCAGT TATACCTCTGCGT TATGTACAT
GAAGATACAGAATTAGGGGGATACTACATTCCTGCAGGAAGTGAGATTGC
AATTAATATTTATGGGT GCAACAT GGACAAGAAT CGATGGGTAAACCCTG
AAGAGT GGAATCCTGAGAGATTTCTCAAC- - - GGAAACTATGATTCCGGG
GACTTGCATAAGACAATGGCTTTTGGAGCCGGAAAGAGGGCTTGTGCAGG
TGCTCTTCAGGCATCATTAATAGCCAGTACATCAATTGGCAGACTGGTGC
AAGAATTTGAAT GCGGACT GAAAGCT GGAGAGGAAGAAGATGT TGATATT
GTTGGACTGACAACTCGCAAGCTTCATCCATTGCATCTCTCCATAAAGCC
AAGA- - - AGACTG

>0

GCTCGCAGCCGGT GCGCGAGGGAT CGGT GT GGCGECGECEECCGT CAGGEG
GGTTTATCGCGGCGGCGACACT CGCCGT GGCACCGCCCAAGAACCGCCGC
AACCCGCCTCCAGCTGT TCCTGGT TTACCCATAATCGGAAATCTGCATCA
ATTGAAAGAAAAGAAGCCT CATCAGACCTTCACAAAATGCCCTGAAATTT
ATGGCCCAATCTACACTATAAGGACCGGGEGECTTCTTCCGTAGTTGTGCTC
AATTCAACTGAAGT AGCCAAGGAGGCGATGGT TGCAAAATTCTCATCCAT
ATCTACCCGAAAGCTATCCAAAGCACTAACAGT CCTTAGT CATGATAAAT
CCATGGT TGCTACCAGCGACAGT GGTGATTTCCACAAAAT GGGGAAGCGT
TATATCATGI TAAGCATGCTGGGTACTTCTGCACAGAAACAATTTCGTGA
CACAAGAGATATGATCATCAATAACATGT TAAGCACTTTCCATCAACTGG
TGAAAGATGACCCACAT- - - GCTCCTCTGATATTCAGAGATGTITTTCAAG
GATGAGCTATTCCGGT TGT CCAT GATCCAGAGCT TAGGAGAGGATGTGAG
TTCAGTCTATGT GGATGAAT T TGGGAGGGACATTTCGAAGGAAGAAATCT
ACAATGCTACTGT GACTGACATGATGATGT GCGCAATTGAGGT CGACTGG
AGAGATTTCTTCCCCTACCT CAGCT GGGT TCCAAACAAGAGCTTCGAAAC
AAGAGT GTTTACTACAGAAT CTAGACGAACT GCGGTGATGCGCGCCTTGA
TCAAGCAGCAGAAGGAAAGGAT TGT GCGT GGAGAGGCAAGGACATGCTAT
CTGGACTTCTTGCTGGCAGAG - - - - - AACACACTGACAGATGAGCAACT
AATGATCGCTAGT GT GGGAGGCACT CATAGAGGCTGCAGATACTACCTTGG
TCACCACAGAAT GGGCCATGTATGAGCT TGCCAAGAACCCT GACAAACAG
GAACGGCTTTACCAAGAGAT CCGGGAGGT GT GCGGCGACGAGGCGGTCAC
CGAGGAGCACCT GCCGT GGCTGCCGTACCT CAATGCCGT CTTCCAGGAGA
CGCTGCGCCGCCACTCCCCTGTCCCGCTCATACCTCCGAGGTTCGTCAAC
GAGGACACCAT GCTCGCCGGCTACGAT GT CCCCGCCGGCACCGAGATGGT
GATCAACCT GTATGGGT GCAACAT GAACAAGAAGGAGT GGGAGT CGCCGG
AGGAGT GGGCGCCCGAGAGGT TCGCCCGT - - - GGGAGGT TCAAGGT GGCG
GACATGTACAAGACGAT GGCGT TCGGCGCCCGEGAGGAGGGT CTGCGCAGG
GAGCCTGCAGGCGACT CACAT CGCGT GCGCCGCCATCGCGCGCTTCGTGC
AGGAGT TTGGGT GGAGGCT GAGGGAGGGT GACGAGGAGAAGGT GGACACC
GTGCAGCTCACCGCCTACAAGCT CCACCCGCTTCATGT CCACCTCACGCC
CAGAGGAAGGATG

>V

GGTATTGGTTGATG: - - = = - = = === = mm o em e o e mee e e
- - - GGGGT TGCAGATATCCCAGGGCT GOCGCTGAT TGGGAAT TTGCTGCA
ACTGAAAGAGAAGAAGCCACACAAGACT TTCGCAAGGT GGGCTGAGACTT
ATGGOCCAATCTTTTCCATCAGGACCGGAGCT TCTACTATGATCGTTCTG
AATTCCTCOGAAGT TGCTAAAGAGGCAAT GGT GACCAGGT TCTCATCCAT
CTCAACAAGGAAGT TATCAAAT GOCT TGAAGATACT TACCT TCGATAAAT
GCATGGT TGOCACAAGT GACT ACAAT GACT TCCACAAGAT GGT CAAAGGG

99



TTTATACTCAGAAATGT TTTGGGAGCCCCCGCT CAGAAGCGACACCGATG
CCACAGAGACACCTTGATTGAAAATATTTCGAAATACT TGCATGCCCATG
TGAAGACCTCTCCTCTT- - - GAACCAGT GGTTCTCAAAAAAATTTTCGAG
TCTGAAATTTTCGGATTAGCGT TGAAACAAGCTTTGGGCAAGGACATTGA
ATCCATTTATGTI GGAAGAGCT TGGCACCACT TTGT CAAGGGAGGAGATAT
TTGCGGTTTTGGTTGI TGATCCG- - - GCAGGGGCCATTGAGGTGGACT GG
AGAGATTTCTTCCCATATCTGAGT TGGATTCCTAATAAGAGCATGGAAAT
GAAAAT CCAGAGAAT GGATTTCCGCAGGGGAGCATTAATGAAGGCCCTTA
TCGGGGAGCAGAAGAAAAGGAT TGGT TCAGGAGAGGAGAAGAATTGCTAC
ATCGATTTCTTATTATCCGAAGCA- - - ACAACACTCACGGAGAAACAAAT
AGCCATGI TGATTTGGGAGACAATCATCGAGATATCAGATACTACTCTGG
TCACATCTGAATGGGCCATGTATGAACT TGCTAAGGAT CCAAACCGGCAG
GAAATTTTATATCGGGAAATCCGCAAATTTTGTGGCTCCAATAAGGTTAC
AGAGGAAAACTTGTCTAAGCTTCCGTACTTAAATTCTGI TTTCCATGAGA
CTCTTAGGAAGTACAGT CCAGCT CCCATAGT CCCTGT TCGGTATGCGCAT
GAAGATACCCAATTGGGGGGATACCATATTCCTGCT GGAAGT CAGATCGC
TATAAACATATATGGGT GCAACATGAACAAGAAACAAT GGGAAAATCCTG
AGGAGT GGAAGCCTGAAAGATTTCT GGAT- - - GAGAAATACGATCTAATG
GATTTGCACAAGACGATGGCCTTTGGAGGAGGAAAGAGGGT GTGTGCAGG
CGCTCTTCAGGCAATGCTAATAGCTTGCACATCAATTGGTAGGT TCGTGC
AGGAGT TTGAGT GGAAACT GAT GGGAGGGGAGGAAGAAAAT GT GGATACC
GTAGCACTCACCAGT CAGAAACT CCATCCCATGCAAGCGATCATAAAGGC
AAGA- - - GAG - -

GA 1.14.13.79.fasta

>A

------------------------------ ACGGAAACGGGTTTGATTCT
CATGTGGTTCCCTTTGATAATATTGGGATTGTTTGT TTTGAAATGGGTGC
TGAAGAGAGT GAATGT TTGGATTTATGTGTCCAAACTTGGT - - - GAGAAA
AAACACTATCTGCCACCAGGT GATTTGGGAT GGCCAGT CATAGGCAACAT
GTGGTCCTTTCTTAGAGCT TTCAAAACAT CTGATCCTGAATCCTTCATCC
AATCCTACATCACCAGGT AT GGGCGTACCGGGAT TTATAAAGCACACATG
TTTGGGTACCCATGTGTACTAGT AACAACACCAGAGACT TGTAGGCGAGT
TCTAACAGAT GATGATGCCT TCCACATAGGT TGGOCAAAATCTACCATGA
AACTCATTGGCAGGAAGT CCTTTGT TGGTATCTCCT TTGAAGAACACAAG
AGGCTCAGGCGT TTGACT TCTGCTCCTGTCAATGGOCCTGAAGCTCTCTC
TGTATACATACAGT TCATTGAAGAAACT GT TAATACT GATCTAGAAAAAT
GGTCCAAA- - - - - - ATGGGAGAAATCGAGTTCTTATCTCATTTGCGTAAG
CTTACGTTTAAGGTCATTATGTACATAT TTCTCAGCAGT GAGAGT GAGCA
TGTCATGGAT TCATTGGAACGGGAGT ATACCAACCT TAACTATGGAGTTC
GAGCAATGGGTATTAATCTTCCTGGGT TTGCTTATCATAGAGCTTTGAAG
GCAAGGAAAAAACT TGTAGCTGCCTTTCAGT CCATAGTGACTAACCGAAG
AAATCAAAGGAAGCAGAATATTTCATCCAAT- - - - - - AGAAAAGATATGC
TGGATAATCTAATAGATGTTAAAGAT GAAAACGGAAGAGT CTTAGATGAT
GAGGAAATTATTGACCTTTTGTTGATGTATCTTAATGOGGGTCATGAATC
TTCTGGACACCTCACTATGT GGGCTACCAT TTTGATGCAAGAACACCCTA
TGATTCTGCAAAAGGCT AAGGAAGAACAAGAGAGGAT CGTAAAAAAGAGA
GCACCGGGACAGAAG - - TTGACGCT TAAAGAGACACGT GAAATGGTGTA
TCTTTCTCAGGTTATTGATGAGACCCT TCGAGTAATTACATTCTCTCTGA
CGGCCT TCAGGGAAGCAAAGAGT GAT GTCCAAAT GGATGGCTATATAATT
CCAAAAGGCT GGAAGGT TCTGACT TGGT TTAGGAACGT CCATTTGGACCC
TGAAATCTACCCGGAT CCAAAGAAAT TTGATCCT TCAAGAT GGGAGGGAT
ACACACCAAAAGCAGGCACATTCCTTCCTTTTGGT TTGGGAAGCCACCTA
TGCOCGGGAAACGAT CTTGCCAAGCT CGAGATTTCCATTTTTCTTCATCA
TTTCCTCCTCAAATACCGGGT GGAAAGGAGCAAT CCCGGATGT COGGTGA
TGTTCTTGCCTCACAAT CGACCCAAAGAT AATTGOCTAGCAAGAAT CACC
AGAACGATGCCA- - - - - - - - -

>p

------------------------------ ATGGAGTCGGGATCTATCTG
GGTGGTCCTAGCAGT CATATTTGGTGGAT TAGGGGT TGGGAAATGGATTC
TAAAGAAAGT GAATTGGT GGT TGTAT GAAGCCCAACT GGGT- - - GAAAAG
CAGTACTCACTACCT CCAGGGGAT TTGGGCT GGOCT TTCATTGGCAATAT
GTGGTCCTTTCTCAGAGCT TTCAAATCCAGOGATCCTGATTCTTTCATGC
GCACCTTCATCAACAAATATGGAGATAAT GGAATCTACAAGGCCTTCATG
TTTGGGAACCOGAGT GTATTCGT AACAACACCT GAAGCAT GCAGAAGAGT
ATTAAGT AACGAT GATGCATTTAAGCCT GGATGGCCAAT TTCCACACTGA
AGCTTATCGGAAGGAAATCCTTCATTGATAT TTCT TACGAAGAGCACAAG
CGCCTTOGCOGT CTGACGT COGCTCCT GT CAAT GGTCATGAAGCGTTGTC
CGTTTACATTCCATATATAGAAGAAAAT GTGATAGCTATGT TGGAAAAAT
GGACCACA- - - - - - ATGGGGAAGATCGAGT TCTTGACT CAAGT GAGAAAA
CTTACCTTCAAAATAATCATGTATATATTTCTTAGCTCT GAGAGT GAGGT
GGTCATGGAGGCT TTGGAGAAGGAT TACACCACT CTTAATTATGGAGTCA
GAGCCATGGOGATCAATCT TCCTGGAT TCGCTTACTATAAAGCATTGAAG
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GCCCGCAAAAGACT TGTCGCTATATTCCAATCTATAGT GGATGAGCGTAG
AAATTTAAGGAAGAACAGT GCTCGTAACGCA- - - AAGAAGAAAGACATGA
TGGACTCTCTGTTGGGTGTTGAAGAT GAAAAT GGTAGGAAAT TGACTGAT
GAAGAAATCATAGATGTAATTTTGATGTACT TGAATGCAGGCCATGAATC
CTCTGGOCATATCACGACATGGGCTACTATTTTTCTCCAGGAACATCCAG
AATTTCTCCAAAAAGCT AAGGAAGAGCAAGAACAGAT TGTAAAAAGGAGG
CCACCAGCACAAAAT GGAT TGT CACT TAAGGAAGT TCGAGAAATGGATTA
TCTTTCCAAGGT GATTGATGAAACACT TCGTTTGATCACATTCTCGCTTA
CTGTTTTCCGAGAAGCAAAAACAGAT TTCAGTATAAACGGATACATCATT
CCAAAGGGT TGGAAAGT TCTGGT TTGGT TCAGGACAGT TCATTTGGATCC
AGAAATCTATCAAAAT CCAAAGGAAT TTAATCCTTCTAGATGGGATAATT
ACACCCCCAAAGCAGGGACT TTCCTTCCTTTTGGAGCT GGAAGCAGGCTG
TGCOCTGGAAATGATCTTGCCAAGCT TGAAATATCTATTTTTCTGCATTA
TTTTCTTCTTGATTATAGGCT CGAACGT GAAAATCCT GAATGTCGTTGGA
TGTTCCTCCCTCATACCAGACCAACAGACAACT GTGT GGCTAGAATCAAG
AAAGTTTCATCCACATCTGTA

>R

--------------------------------- GAGATGGGTTTCGTGTG
GGTGGTCCTGATATGGATATCGGGGGGT TTTTGGTGCTTGAAATGGATTC
TAAAGAGAGTAAATTGCTGGCTCTATGAAAACCAACT CGGG: - - GAAATG
CAGTATTCCCTGCCT CCAGGCGAT TTGGGGT GGOCT TTCATTGGTAATAT
GTGGTCCTTTCTTAGAGCT TTCAAGT CCAACGACCCTGATTCTTTCATGC
GCAACT TCACT GCCAGAT ACGGGAGT GGTGGAATATACAAGGCCTTCATG
TTTGGGAAGCCCAGT GTGTTGGT AACAACAT CAGAAGCAT GCAAAAGGGT
ATTAACAGAT GACGACGCT TTTAAGCCT GGT TGGCCAAGCT CCACCACGG
AGCTCATTGGCAAGAAAT CATTCATTGGTAT TTCGTACGAAGAGCACAAG
CGTCTTCGCAGGCT CACAGCCT CTCCTGT CAAT GGACATGAAGCTCTTTC
CGTCTACATGCACTACATTGAAGAT AAAGT CAAAT CTGCCT TGGAAAAAT
GGTCCACT- - - - - - ATGGGAGAGATCCAGT TCTTGACTCAACTCAGAAAA
CTTACTTTCAGGATCATTATGTATATCTTCCTTAGCTCCGAGAGTCACTC
CGTCATGGAGGCT TTGGAGAGGGAATATACCACT CT TAACTATGGGGTCA
GAGCCATGGOCATTAATCTTCCTGGAT TTGCTTACTATAAAGCGCTCAAG
GCGOGCAAAAACCT TGTCGCTGTACTACAAT TTGTAGT GGATGOGCGAAG
AAAT CAGAAGAAGGGCGCAGAGCCTAAT TCATCAAAGAAGAAAGACAT GA
TGGACGCTCTTTTGGATGT TGAAGAT GAAAAGGGTAGAAAAT TGAGCGAT
GAAGAAATCGTTGATGTTCTGT TAATGTACT TGAATGCAGGCCATGAATC
TTCTGGCCATATCACTATGTGGGCTACTGT TTTCCTTCAGGAGCACCCTG
AATTTCTCCAAAAAGCCAGGCAAGAACAAGAGGAGAT CATAAAAAGGAGG
CCACCGACGCAAAAAGGAT TGACGCT TAAAGAAGT CCGAGACATGGAATA
TCTTTCTAAGGTCATTGATGAAACTCTTCGTTTGATAACCTTCTCGCTTG
TAGTTTTCCGAGAGGCAAAAACAAAT GTCAATATAAGCGGATATGTCATT
CCCAAGGGT TGGAAGAT TCTAGT CTGGT TCAGAAGT GTTCACTTGGATCC
TGAAATATACCCAAAT CCAAGGGAAT TCAATCCT TCCAGATGGGATAATC
ATACAGCAAAGGCAGGAACT TTCCT TCCGTTTGGAGCAGGAAGTAGGATG
TGCOCT GGAAAT GATCTAGCCAAACT CGAAATTGCTATTTTTCTGCATCA
TTTTCTGCTGAAT TATGAGCTAGAACGT CTCAATCCT GGAAGCT CAATGA
TGTACTTGCCTCATTCAAGACCAAAAGACAACT GCTTGGCAAGAATCAAG
AAAATTCCTTCTGCA:- - - - - -

>0

GTGAT GGAGGGCAT GGGCAT GGCGECEECGT GBECGRCGEEGGACCTGTG
GGTGCT GECGECEECEGET GGT GROCGROGT GGT GCT GGT CGACGCGGTGG
TGCGGAGGGCGCACGACT GAGT TCGCGT GGOGGCGECT GEGGECEGAGAGE
AGGT CGAGGT TGCCGOCGEGGGAGAT GBGGT GGCCGAT GGT GGGECAGCAT
GTGGGCGT TCCT COGCGCCT TCAAGT CCGGCAACCCCGACGCCTTCATCG
CCTCCTTCATCCGACGGT T TGGGOGGACAGGGGT GTACAGGACGT TG - -

TTCAGCAGCCOGACGAT CCT GBCGGT GACGCCGGAGGOGT GCAAGCAGGT
GCTCATGGACGACGAGGGCT TCGT CACCGGCT GGCCCAAGGCCACCGTCA
CCCTCATCGGCCCCAAAT CCTTCGTCAACAT GT CCTACGACGACCACCGC
CGCATCOGCAAGCT CACCGCOGCOCCCAT CAACGGCT TCGACGCCCT CAC
CACCTACCTCTCCTTCATCGACCAGACCGT CGT CBCCTCCCT COGCCGCT
GGTCCT CBCOGGAGT COBGCCAGGT CGAGT TCCTCACCGAGCT CAGGOGC
ATGACCT TCAAGAT CATCGT CCAGAT CT TCATGAGCGGOGCCGACGACGC
CACCAT GGAGGCCCT GGAGCGGAGCT ACACCGACCT CAACTACGGCATGC
(GCGOCATGGOCAT CAACCT CCCCGGCT TCGOCTACT ACCGOGCGCT CAGG
(GCTCGCOGGAAGCT CGTGT COGT GCT GCAGGGT GTGCTCGACGGCCGGAG
(GGCCGCOGCCGCCAAGBGCT TCAAACGCTCC - - - - - GGGGCCGACATGA
TGGACCGOCT CAT CGAGGCCGAGGACGAACGCGGOCGOCGOCT CGCCGAC
GACGAGAT CGTCGACGTCCTCAT CATGTACCT CAACGOCGGCCACGAGTC
CTCCGGOCACAT CACCAT GTGGGOCACCGT CTTCCT CCAGGAGAACCCCG
ACATCTTCGCAAGAGCAAAGGCT GAGCAAGAGGAGAT CATGAGAAGCATT
CCAGCAACGCAGAACGGAT TAACCCT CAGGGACT TCAAGAAGATGCACTT
CCTCTCACAGGT TGTCGACGAGACACT TCGCTGOGT CAACATCTCCTTCG
TGTCCTTCCGT CAGGCCACAAGAGACATCTTTGTGAACGGTTATCTTATC
CCCAAGGGGT GGAAGGT TCAGCT GTGGTACAGAAGT GTGCACATGGATGA
CCAAGTTTATCCTGACCCCAAAAT GT TCAACCCT TCAAGAT GGGAGGGAC

101



CCCCTCCGAAAGCCGGAACATTCCTTCCATTTGGACT GGGAGCAAGACT G
TGCCCTGGAAATGATCTTGCAAAGCTGGAGATCTCTGTCTTCCTCCATCA
TTTTCTCCTGGGT TACAAGCT GAAGAGGGCAAAT CCAAAGT GCAGGGTGA
GATATCTGCCTCATCCCCGGCCT GT GGACAACTGCTTGGCGACGATCACC
AAAGTTTCCGATGAACAC- - -

>V

--------------------------------- GAGITGGGTATGATCTG
GGTGCCCTTTGGGEGECCATTTTGCGAGGT GTATTGGGT GTGAAATGGGT TT
TGAGGAGAGCAAATTCATGGGT TTATGAAGT TAAGCTGGGA- - - GAGAAG
AGGTATTCTCTTCCACCAGGTGATCTTGGT TGGCCATTGATTGGTAATAT
GTGGTCTTTTCTCAGAGCTTTCAAGT CCACTGATCCTGATTCTTTCATCT
CCAGCTTTATCACCAGATTTGGACAAACTGGTATGTACAAGGTGTTAATG
TTTGGGAACCCTAGCATCATTGT TACTATACCT GAAGCAT GCAAAAGAGT
CTTAACAGACGATCAAAATTTCAAGCCGGGCTGGECCTACATCCACCATGG
AACTGATTGGAAGGAAATCATTTATTGGCATTACTAAT GAGGAGCACAAA
CGGCTCCGCCGGT TAACAGCAACT CCAGT CAATGGGCATGAAGCATTGTIC
CATTTACATGCAATATATTGAAGACAACGT TATATCTGCCTTGAACAAAT
GGCECTCCG - - - - - ATGGGAGAATTTGAGT TCTTAACTGCACTCCGAAAG
CTTACTTTTAAGATAATTATGTACATATTTCTTAGCT CAGAGAGCGAGCA
TGTAATGGAAGCT CTGGAGAGGGAATATACTTCACTCAACTATGGAGI TA
GGTCCATGGCAATCAATCTCCCGGGT TTTGCTTACCATAAAGCACTCAAG
GCTCGGAAAAATCTTGTGAACATTTTTCAATCTATAGT GAATGAGCGAAG
GGATAGGAAGAAAGGCAATTCTCAAACAATG: - - - - - AAAAAAGACATGA
TGGATGCTCTGCTGGACATCGAAGAT GAAAATGGAAGAAAATTGAGT GAT
GAGGAAATCATAGACATTCTTGTAATGTACT TGAATGCCGGTCATGAATC
TTCTGCTCACGT CACGATGT GGGCTACT GTCAAGCTACAAGAAAACCCTG
AATTTTTCCAAAGAGCCAAGGCAGAGCAAGAGGAGATCATAAGGAAGAGA
CCACCTAACCAGAAGAGATTGACGCTCAAGGAAATTCGAGAAATGGAGTA
TCTTCCCAAGGT GATCGATGAAACGCTTCGTTGGATTACATTCTCATTTG
TGGTATTCCGAGAGGCAAAAGCAGACATCAATATATGTGGTTATACTATT
CCCAAGGGATGGAAGGT TCTGGT TTGGTTTAGATCCCTTCACTTTGACCC
TGAAACATATCCAGACCCAAAGGAGT TTAATCCTTGCAGATGGGATGATT
ATACAGCAAAACCAGGAACTTTCCTTCCCTTTGGATTAGGCAGCAGCECTG
TGCCCTGGCAATGATCTTGCCAAGCTTGAAATTTCTGT TTTCCTACACCA
CTTTCTCCTTAATTATCAGCT GGAACGGCT GAAT CCT GGGT GCCCGCGCA
TGTACTTACCACACT CAAGGCCCAGAGACAATTGCTTGGCAATAGT CCGA
AAAGTAGCAGCTGAATCAGAA

GA 4.2.3.19.fasta

>A

TCTATCAACCTTCGCTCCTCCGGTTGT TCGTCTCCGATCTCAGCTACTTT
GGAACGGAGAT TGGACT CAGAAGT ACAGACAAGAGCTAACAATGT GAGCT
TTGAGCAAACAAAGGAGAAGAT TAGGAAGAT GT TGGAGAAAGT GGAGCTT
TCTGTTTCGGCCTACGATACTAGT TGGGTAGCAATGGT TCCATCACCG -
- AGCTCCCAAAATGCTCCACTTTTCCCACAGTGTGTGAAATGGTTATTGG
ATAATCAACATGAAGATGGATCTTGGGGACTTGATAACCATGACCATCAA
TCTCTTAAGAAGGATGTGTTATCATCTACACTGGCTAGTATCCTCGCGTT
AAAGAAGT GGGGAAT TGGT GAAAGACAAATAAACAAGGGTCTCCAGTTTA
TTGAGCTGAATTCTGCATTAGT CACTGATGAAACCATACAGAAACCAACA
GGGTTTGATATTATATTTCCTGGGATGATTAAATATGCTAGAGATTTGAA
TCTGACGATTCCATTGGGCTCAGAAGT GGTGGATGACATGATACGAAAAA
GAGATCTGGATCTTAAATGT GAT- - - AGTGAAAAGT TTTCAAAGGGAAGA
GAAGCATATCTGGCCTATGTTTTAGAGGGGACA- - - AGAAACCAAGATTG
GGATTTGATAGT CAAATATCAAAGGAAAAATGGGTCACTGTTTGATTCTC
CAGCCACAACAGCAGCTGCTTTTACTCAGI TTGGGAATGATGGTTGTCTC
CGITATCTCTGTTCTCTCCTTCAGAAATTCGAGGCTGCAGI TCCTTCAGT
TTATCCATTTGATCAATATGCACGCCTTAGTATAATTGTCACTCTTGAAA
GCTTAGGAATTGATAGAGATTTCAAAACCGAAATCAAAAGCATATTGGAT
GAAACCTATAGATATTGGCTTCGT GGGGATGAAGAAATATGT TTGGACT T
GGCCACTTGIGCTTTGGCTTTTCGATTATTGCTTGCTCATGGCTATGATG
TGTCTTACGATCCGCTAAAACCATTTGCAGAAGAATCTGGTTTCTCTGAT
ACTTTGGAAGGATATGT TAAGAATACGT TTTCTGTGTTAGAATTATTTAA
GGCTGCTCAA- - - - - - AGTTATCCACATGAATCAGCTTTGAAGAAGCAGT
GTTGTTGGACTAAACAATATCTGGAGATGGAATTGT CCAGCTGGGTTAAG
ACCTCTGITCGA- - - GATAAATACCTCAAGAAAGAGGT CGAGGATGCTCT
TGCTTTTCCCTCCTATGCAAGCCTAGAAAGAT CAGATCACAGGAGAAAAA
TACTCAATGGT TCTGCTGT GGAAAACACCAGAGT TACAAAAACCTCATAT
CGITTGCACAATATTTGCACCTCTGATATCCTGAAGT TAGCTGTGGATGA
CTTCAATTTCTGCCAGT CCATACACCGT GAAGAAATGGAACGTCTTGATA
GGTGGATTGT GGAGAATAGAT TGCAGGAACT GAAATTTGCCAGACAGAAG
CTGGCTTACTGTTATTTCTCTGGGGCTGCAACTTTATTTTCTCCTGAACT
ATCTGATGCTCGTATATCGT GGGCCAAAGGT GGAGTACTTACAACGGT TG
TAGACGACTTCTTTGATGT TGGAGGGT CCAAAGAAGAACT GGAAAACCTC
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ATACACTTGGTCGAAAAGT GGGATTTGAACGGT GTTCCTGAGTACACGCTC
AGAACATGT TGAGATCATATTCTCAGT TCTAAGGGACACCATTCTCGAAA
CAGGAGACAAAGCATTCACCTAT CAAGGACGCAATGTGACACACCACATT
GTGAAAATTTGGT TGGATCTGCTCAAGT CTATGT TGAGAGAAGCCGAGT G
GTCCAGT GACAAGT CAACACCAAGCTTGGAGGATTACAT GGAAAAT GCGT
ACATATCATTTGCATTAGGACCAATTGTCCTCCCAGCTACCTATCTGATC
GGACCTCCACT TCCAGAGAAGACAGT CGATAGCCACCAATATAATCAGCT
CTACAAGCTCGTGAGCACTATGGGTCGTCTTCTAAATGACATACAAGGT T
TTAAGAGAGAAAGCGCGGAAGCGAAGCT GAATGCGGT TTCATTGCACATG
AAACACGAGAGAGACAAT CGCAGCAAAGAAGT GATCATAGAATCGATGAA
AGGTTTAGCAGAGAGAAAGAGGGAAGAATTGCATAAGCTAGT TTTGGAGG
AGAAAGGAAGT GT GGT TCCAAGGGAAT GCAAAGAAGCGT TCTTGAAAATG
AGCAAAGTGTTGAACTTATTTTACAGGAAGGACGATGGATTCACATCAAA
TGATCTGATGAGTCTT- - - GTTAAATCAGTGATCTACGAGCCTGITAGCT
TACAGGAAGAATCTTTAACT----- - - - - e e e o e oo oo o -

TTCATGGAACTAAGGAAAGGATCAAGAAGATGT TTGATAAGATTGAATTG
TCAGTGTCTTCATATGACACT GCTTGGGT GGCAATGGT CCCATCT CCA- -

- GATTGTCCGGAAACTCCTTGI TTTCCAGAGT GCACAAAATGGATTTTGG
AAAATCAACTTGGTGATGGCTCCTGGAGTCTTCCT- - - CATGGCAATCCA
TTATTAGI TAAGGATGCTCTTTCATCTACATTAGCGTGCATCCTTGCATT
GAAGCGATGGGGTATCGGT GAAGAACAAATAAATAAAGGCCTTCGATTTA
TTGAGTTGAATTCCGCTTCAGT TACGGATAACGAGCAACATAAACCAATT
GGATTTGATATAATATTTCCTGGCATGATTGAATATGCCATAGATTTGGA
TTTGAACCTCCCTTTGAAGCCGACAGATATAAATTCCATGCTCCACAGGA
GGGCTTTGGAGCTTACAAGT GGC- - - GGTGGCAAGAACT TGGAGGGAAGA
AGAGCCTACTTAGCATATGI TTCGGAAGGAATTGGAAAATTACAGCGATTG
GGAAATGGCCATGAAATATCAAAGAAAGAATGGATCACTGTTCAATTCAC
CATCCACCACAGCAGCTGCCTTTATTCATATTCAAGATGCTGAGTGTCTC
CATTATATTCGI TCACTCTTACAGAAGT TTGGGAATGCAGT TCCAACCAT
TTATCCTTTGGATATATATGCTCGTCTTTCTATGGT TGATGCTCTTGAAA
GGT TGGGAATCGATCGGCATTTTAGGAAGGAAAGAAAATTTGI TTTGGAC
GAAACATACCGATTTTGGT TGCAGGGGGAGGAAGAGATATTTTCTGATAA
TGCCACTTGTGCTTTGGCATTTAGGATATTACGT TTGAACGGATATGATG
TCTCTCAAGAT- - - - - - - - - - - e e e m o oo oo o CATTTCTCTAAT
TCACTGGGAGGATATTTGAAGGAT TCGGGAGCTGCCTTAGAGT TGTACAG
AGCTCTGCAGCTA- - - AGTTATCCAGATGAATCACTTCTGGAAAAACAAA
ATTCTCGGACAAGCTATTTCCTGAAACAGGGATTATCCAACGTTTCACTT
TGTGGAGATAGGCT TCGTAAAAATATTATCGGAGAGGT GCATGATGCTCT
CAATTTTTCTGACCATGCAAATTTGCAACGCTTAGCTATCAGAAGAAGAA
TTAAACAT- - - TATGCTACAGATGATACGAGGATTTTGAAAACTTCGTAT
CGITGTTCGACTATTGGTAACCAGGATTTTCTCAAATTGGCTGTAGAAGA
CTTCAATATCTGT CAATCAATACAGCGT GAAGAATTTAAACATATCGAGA
GGT GCGT TGTAGAGAGGAGACT GGACAAGCTAAAGT TTGCTAGGCAGAAG
GAGGCCTACTGI TACTTCTCTGCTGCAGCAACT CTCTTCGCTCCAGAACT
ATCTGATGCACGCATGT CATGGGCAAAAAATGGTGTGCTTACTACTGI TG
TTGATGACTTCTTTGATGT TGGTGGT TCTGAAGAAGAACT GGTAAACCTT
ATTGAATTGATTGAGAGGT GGGATGT CAATGGCAGTGCTGATTTTTGITC
TGAGGAAGT TGAGATCATATATTCGGCAATTCACAGCACTATAAGTGAGA
TAGGAGACAAATCTTTCGGAT GGCAAGGACGCGATGT GAAAAGT CAGGT T
ATCAAGATTTGGT TGGATTTGCTCAAATCCATGT TGACAGAAGCACAATG
GTCAAGTAACAAAT CAGT GCCGACCCTTGAA- - - TATATGACAACTGCAC
ATGTATCGTTCGCTCTAGGGCCTATTGT TCTTCCAGCTCTGTATTTTGTG
GGGCCTAAGCTTTCAGAGGAGGT TGCTGGACATCCTGAATTGCTTAATCT
ATACAAGGT TACGAGCACT TGCGGGCGT CTGCT CAATGACTGGAGAAGCT
TTAAGAGAGAAT CTGAAGAAGCGAAATTGAATGCCATCTCATTGTACATG
ATTCACAGCGGT GGTGCTTCAACT GAAGAAGAGACCATCGAACATTTTAA
AGGATTGATCGACAGCCAGAGAAGACAATTGCTTCAATTAGT TTTGCAGG
AAAAGGATAGTATAATTCCTAGACCCTGCAAGGATTTGI TTTGGAACATG
ATAAAATTATTGCACACGT TCTACATGAAGGATGATGGATTCACTTCAAA
CGAGATGAGAAATGTT- - - GTCAAGGCAATAATAAATGAACCCATCTCTC
TAGATGAAT TA- - - - - s s s s e e e e e e oo -

103



-------------------------------- TTTGATAAGATTGAACTT
TCGGTTTCTCCGTATGACACT GCTTGGGTAGCAATGATCCCATCTTTG -
- AATTCCGTACAAGCTCCTTTCTTTCCTGAGT GCACAAAATGGATAGI TG
ATAATCAACTTAGTGATGGT TCTTGGGGTCTTCCT- - - CATCACCATCCA
TTGTTAATAAAGGATACCCTTTCATCCACATTAGCATGCGTCCTTGCATT
GAAGAAAT GGCGAGT TGGT GAAACCCT GGT TAACAAAGGTCTGCAGT TTA
TTGAATTAAATTCAACTTCATTAAATGATGAGAAACAACATACGCCAATT
GGATTTGATATAATATTTCCTGCTATGCTTGAGCATGCTAAAGAGT TGGC
TTTGAACCTGCCTTTGAAATCAGATGI TATAGATGCAATGCTCCACAGGA
GAGATGT GGATCT TAAGAGT GGCT CTGGT GGCAGCAATACAGAGGGAAGA
AAAGCCTACTTAGCTTACAT TGCAGAAGGGATCGGAAAATTCCAGGATTG
GGAAATGGT CATGAAGT ATCAACGAAAGAATGGTTCACTGTTCAATTCAC
CATCTACCACTGCAGCTCCTTTTAGTCATCTTCGTAATGCTGATTGICTT
CAGTATCTGCAGT CTGI TTTACAGAAATAT GGAAATGCAGT TCCAACTAT
TTATCCACTAGACGTATATTCTCGTCTTCTTATGGT TGACATTCTTGAAA
GGTTGGGAATTGATCGGCATTTCAGGAAGGAAATAAAATTAGTACTGGAA
GAAACATACAGATATTGGT TGCAGGGGAATGAAGAAATATTTCTAGATTG
TATTACCTGCGCCATGGCATTTCGAATATTACGT GTCAATGGATATGATG
TCTCTTCAGATGTATTTACCCAATTTACAGAGGAG- - - CATTTCTTCGAT
TCCCTTGGAGGATATTTGAAGGACACGAGGACTGTGTTAGAGT TATACAG
AGCTTCACAAATA- - - CTTTATCCGGATGAACCACTTTTGGAGAAACAAA
ATTCATGGACAAATCATTTCCTGGAGAAGT GTCTATCCAGTGGTTCCAGT
TATGCTGACGGACCCAGGGAATGTATTACTGAAGT GGTGCATAATGCTCT
CAATTGTCCCTACTATGCAGATTTGGAACGT TTAACTAACAGGAGGAGCA
TTGAGAAT- - - TATAATGTAGATGAAACAAGGATTTTAAAAGCCTCATAT
CGITGTTTGAACACTGGGAACCAACATTTTCTTAAACT GGCGGT GGAAGA
CTTCAACCTCTGCCAATTGATACACCAGGAAGAACTTCAACAACTTGGGA
GGT GCGT TGT GGAGAAAAGAT TGAACAAGCTAAAGT TTGCCAGGCAGAAG
CTGGGTTATTGT TACTTCTCTGCTGCAGCTACTCTCTTTGCTCCTGAATT
ATCTGATGCTCGCTTATCATGGGCGAAAAACGGTGTGCTTACTACTGI TG
TTGACGACTTCTTTGATGT TGGCGGT TCTGTAGAGGAACT GATAAACCTT
ATCCAGT TGATTGAGAAGT GGGATGTAGACGAGAGCACTCACTTCTGITC
TGAGCAAGT TGAGATCATATTTTCAGCACTTCGCAGCACCATTTCTGAGA
TTGGAGACAAAGCATTCACAT GGCAAGGACGTAAAGT CACAAGTCATGTC
ATCAAAATTTGGT TGGATTTGCTGAAGT CAATGT TGACGGAAACTCTCTG
GACGAAAAGCAAGT CAATACCTACACTTGACGAGTATATGATTAATGGCT
ACGTGICATTTGCTTTAGGACCAATTGTCCTCCCAGCTCTTTTTCTTGTIT
GGACCTAAACT TACAGAGGAGGATGT TAGGGACCCTGAATTGCATGATCT
GTTTAAAGCTATGGGTACCT GT GGGCGT CTCCTCAATGATTGGAGAGGAT
TTCAGAGAGAATCCAAAGAAGCGAAATTGAATGCTGTCTCACTGCACATG
ATTCAAGGAAACGGT GGT GTAAATGAAGAAGAGGCCATTAGAAAGATAAA
GGGTTTAATTAACAGT CAGAGGAGT GAACT GCTGAGACTAGT TTTGCGGG
AAAAGAACAGTAATATCCCAAGAGCATGCAAGGATTTGI TTTGGAAAATG
ATCAAAGTGTTGCACCTTTTTTACTTGAAGGATGATGGATTCACTTCAAA
TGAAATCAGTACTGCA- - - - - - AATGCAGTGATTACTGAACCTGT CGCAT
TCCATGGACCTTTTCTGTCGTGGCTTTTATCTGCCACTATTTATGI GCAT
TCTATGCTAGAAAATATCAATCCACTATTTGATGGT TTGTCATATACGGT
GTATGATGCTTCCTGGI TTTCACTAATGCAGGGAAAACCCATGGTAAGGG
AAACAAT GAATGCTGCAACATTGCATGTCTTCATGT CACTAGCAGCGGTG
AAAGATACAACT GAGAAAGAT

>0

- - - - TTTCAGTTAGAATTAGT GAACGT CGT CAT GCACCAGAGGAAAGCAA
TAGAGGATACAAGGAAGAAGAAGAAGCAGCAGCTTCACAAATTCGAGATG
TTGCCGTCTCCCTACGACACGGCAT GGGT GGCCATGGT GCCTCTGCCCCG
ATCATCATCTCAGCTTCCATGCTTCCCACAATGCGT TGAGTGGATACTAC

AGAACCAGCAGAGCAATGGTTCTTGGGACCTC - - - - - AACCAGCTGGAC
TCAATCACCAAGGATGCTCTCTTGTCCACACTGGCTTGTGTTCTTGCACT
CAGGAGA- - - < = === = mm o mmm e GGACTGCTTTTTA

TTGGAAGGAATTTCTCCATTGCTATGGATGAGCAGCTGGCTGCTCCTATT
GGATTCAATATAACTTTTCCTGGTATGCTTAGCTCTGTAATTGAGAT GGG
TTTGGAGGT TCCTATTGGACAAACCGACGT CGAAAGAGTACTTCATCTCC
AGGAAACGGAATTGAAAAGAGAA- - - TATGAGGAGAACTATCGTGGGAGA
AACACATATATGCCATATGT GTCAGAAGGAT TAGGGAAT GCCCAAGACTG
GAATGAAGT TATGAATTTCCAGAGGAAGAACGGATCATTGTTCAACTCCC
TTTCCATAACAGCT GCGGTGIT TAGT CCATAATTATGATGCTAAAGCTCAC
CGATACTTAAATTTGCTTCTGAACAAATTTGGCACTCCAGTG - --- - - -

- TATACGAAAAATATACATCGCCAACTTTCCATGCTTGATGCGCTTGAAA
ATATGGGAATATCTCGGCATTTTGATGGT GAGATCAAGAGTATACTGGAC
ATGACATACAGT TGT TGGT TACAGAGAGAT GAGGAAGT TATGCTGGACAT
CACAACATGT GCAATGCCATTTCGTATTCTTCGGATGAATGGATATGATG
TTTCTTCTGATGACCTGTGTCATATCGCTGAAGT TTCTGATTTCCATAGT
TCGCATCAAGGATATTTGAGT GACACAAGAACATTACTAGAACTATACAA
GGCTTCAGAAGT CAGTGTTGCAGATAATGAGT TTATTCTAGATAGAATAG
GCTCTTGGTCAGGT CGGT TACT GAAGGAACAGCTTAGCTCTGGTGCGT TG
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CAMAGA- - - - - - - - - ACTTCATCAATATTTGAAGAGGT GGAACATGCTCT
TGACTGTCCGT TCTACGCAACAT TGGATCGTCTAGT CCATAAAAGGAACA
TOGAACAT- - - TTTGCC: - - - = = === = mm o mem e o e mee e

TATATCATATGCTCAAAACAACATACCT GATGAACTTGAGCGTATAGACA
GTTGGGT GAAAGAGAACAGACT TCATGAGCT GAAGT TTGCACGGCAGAAA
TCTGCTTATTTCTATCTCTCTGCTGCTGGAACGGT TTTTGATCCAGAAAT
GTCTGATGCTCGCATTTGGT GGGCTATAAACGGGGT GCTTACAACTGTCG
TCGACGATTTCTTTGACGT TGGAGGAT CAAGAGAAGAATTGGAAAACCTC
ATTTCACTAGTAGAGATGT GGGATGAGCATCACAAAGAGGAGCTCTACTC
TGAACAAGTAGAGATTGTATTTTTTGCCATCTTCAATTCAGT TAATCAGC
TTGGAGCAAAGGT TTCTGCTGTACAAGGCCGT GATGTGACCAAACACCTA
ATAGAAATATGGCTAGATTTGCTTAGGT CCATGATGACCGAGGTAGAATG
GAGGATCAGCAACTACGT GCCTACACCAGAGGAGTACATGGAAAATGCGG
CCATGACATTTGCATTGGGCCCAATTGTGCTCCCAGCTTTGTATCTTGIC
GGACCAAAGATCCCTGAATCTGT CGT CAGAGATTCAGAGTACAACGAGT T
GTTCAGACTGATGAGCACATGT GGTCGTCTCCTGAATGATGT TCAGACAT
ACGAGAGGGAGGAT GGCGAGGGCAAGGT GAACAGTGTGTCGCTGCTTGTC
ATTCAGAGCGGCGGT TCAGT GTCCAT CGAAGAGCGCTAGAAGAGAGATCAT
GAAGCCGAT CGAGAGAT GCAGGAGAGAGCT GCTGGEGCECTGGTGCTCAGG

- - AGAGGCAGCGCCGT CCCCGEECCGT GCAAGGACGCTGT TCTGGAAGATG
TGCAAGGTCTGCTATTTCTTCTACGCCCGT GGCGACGGCTTCAGCTCGCC
GACGGCGAAGT CCGCCGCCGT GGACGCGGT GATCCGCGACCCACTCGATC
TCGCCGCCGT CGTCGCAAGCCAAGAACCCATATATATCATTCCTGCTTCG

-------------------------------- TTTGACAAGGTTGAGCTT
TCGGTATCTTCATATGACACAGCTTGGGT TGCTATGGTCCCTTCTCCA- -

- TATTCCTCACAGGCCCCATACTTCCCGGAGTGTGTGAATTGGTTATTGG
AAAATCAGT CTCATGATGGCTCATGGGGTCTTCCT- - - CATCCCCATCCC
ATGTTAGTCAAAGATGCTCTTTCATCTACTTTGGCATCTGTCCTTGCACT
CAAGCGAT GGGGT GT TGGT GAAGAGCAAAGGAACAAGGGGCTCTGGTTTA
TTGCATCCAATTTTGCTTCAGI TAGCGATGAGAAACAACATTCTCCAATT
GGATTCGATATAATATTTCCTGGTATGATTGAGTATGCCAAAGAATTAGA
TTTGAACCTCCCTTTGGGGCAAAGAGATGTAGATCCTATGCTTCAGAAGA
GGGATTTGGAGCTCAAAGGAAGC- - - TTGGGAAGCAACACTAAGAGCAGA
GAAGCCTACTTAGCATATATTTCGGAAGGAATGGGAAGGT TACAAGACT G
GGAAATGGT TATGAAATATCAGAT GAAGAATGGGTCTCTGCTCAATTCAC
CTTCTGCCACAGCAGCTCGCTCTTTCTCACCTTCAAAATGCGGGTTGTCTG
AATTACCTTCGATCTCTTTTAGAGAAGT TTGGGAATGCAGT CCCAACAGT
GTATCCTCTAGATTTATATGCTCGTI TTATGTI TTGGT TGACAATCTTGAAA
GGTTGGGAATTGATCGGTATTTTAGGATGGAGATCAGAAGT GTATTGGAT
GAAACATACAGAT GCT GGCTGCAGAGGGAGGAAGAGATATTTGCAGACAG
AGCCACCTGTGCAATCGCATTTCGGATACTACGT TTAAATGGATATGACA
TCTCTTCAGI TCCATTAGCTCAATTTGCTGAAGACGATCAGTATTTCAAG
- - - TTTGGACAAGATTTTAAGGACT TGGGGGCTGCCCTTGAATTATTTAG
GGCTTCAGAGATGATTATACACCCAGATGAAGT GGT TCTGGAGAAACAAA
ACTCATGGTCAAGT CATTTTCTAAGACAGGGACTATCGAACAGTTCAATT
CATGCAGATAGACTCAATAAGT ACATTGCCCAAGAGGT GGAGGATGCTCT
TAGGTTTCCCTACTACGCAAATTTGGATCGCATAGCAAACAGAAGAAGTA
TTGAGCAT- - - TATAATGTAGATGATACAAGGATATTAAAAACTGCATAT
CGCTCTTCACATGT CTGCAACAAAGATTTCCTAAAACTAGCAGT TGAAGA
CTTCAATTTCTGT CAATCAATACACCAAAACGAACT CAAACAACTTGAGA
GGTGGATTATAGAGAACAGAT TAGACAAGCTAAAGT TTGCGAGGCAGAAG
CTGGCCTACTGITACTTCTCTGCTGCAGCAACCATATTCTCTCCTGAACA
ATCTGATGCCCGCCTTTCGT GGGCCAAAAACAGT GTTCTCACAACTGT GG
TTGATGACTTCTTTGACATTGGAGGCT CTGAAGAGGAGCTCCTAAACCTT
ATTCAACTGGTTGAGAAGT GCGATATAGATGTAGCCGTGGATTGITGITC
TGAACAAGT TGAGATCGT TTTTTCAGCACTCCACAGCACAATATCTGAGA
TTGGAGT CAAAGCAT CAGCAT GGCAAGCCCGTAACGT GACCAGCCATATA
ATTGATATCTGGCTGAAGI TGCTAAGATCTATGT TACAAGAAGCTCAGTG
GGTGAGTAATAAAT CAGCTCCAACAAT GGATGAATACAT GACAAATGCAT
ATGTATCCTTTGCTCTGGGACCAATTGTCCTCCCGGCGCTCTATTTTGTT
GGTCCTAAGCTTTCAGAGGAGGT TGT TGAGGGACCT GAGT GCCATAAACT
ATATAAGCTTATGAGCACCT GTGGGCGTCTTTTGAATGATATCCACAGCT
TTAAGAGGGAGT CCAAGGAAGGGAAAGCGAATGCTCTAGCACTACACATG
ATACATGGCAATGGTGT CACTACT GAAGAACAGGCCATCAGAGAGATGAA
GGGTTTAGT TAAGAGT CAGAGGAGAGAACT TCAGAGATTAGT TCTACAGG
AGAAGGGTAGCACAGTACCAAGAATTTGCAAGGATTTATTTTGGAAAATG
AGCAAAGTGTTGCACACATTTTATGAGAAAGACGATGGATTCACTTCACA
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TTGCTGAATTC: - - < - == = m o mm e e e o e e oo

GA. 5.5.1.13.fasta

>A
TCTCTTCAGTATCATGTTCTAAACT CCATTCCAAGTACAACCTTTCTCAG
TTCTACTAAAACA: - - - - == = w o mmmmmee e e o ACAATATCTT

CTTCTTTCCTTACCATCTCAGGATCTCCTCTCAAT---------------
------------------ GTCGCTAGAGACAAAT CCAGAAGCGGT - - - - -

------------------------- TCCATACATTGTTCAAAGCTT- - - -
----- CGAACTCAAGAATACATTAATTCTCAAGAG - - - - - - - - GTTCAA
CATGATTTGOCTCTAATACATGAGTGG: - - < = < == = s mmmm o e o cA

ACAGCTTCAAGGAGAAGATGCTCCTCAGATTAGT GTTGGAAGTAATAGTA
ATGCATTCAAAGAAGCAGT GAAGAGT GTGAAAACGATCTTGAGAAACCTA
ACGGACGGGGAAATTACGATATCGGCTTACGATACAGCTTGGGTTGCATT
GATCGAT- - - - - - GCCGGAGATAAAACT CCGGCGTTTCCCTCCGCCGTGA
AATGGATCGCCGAGAACCAACTTTCCGATGGT TCTTGGGGAGATGCGTAT
CTCTTCTCTTATCATGATCGT CTCATCAATACCCTTGCATGCGTCGTTGC
TCTAAGATCATGGAATCTCTTTCCT CATCAATGCAACAAAGGAATCACGT
TTTTCCGGGAAAATAT TGGGAAGCTAGAAGACGAAAAT GATGAGCATATG
CCAATCGGATTCGAAGTAGCATTCCCATCGT TGCTTGAGATAGCTCGAGG
AATAAACATTGATGTACCGTACGATTCTCCGGT CTTAAAAGATATATACG
CCAAGAAAGAGCTAAAGCT TACAAGGATACCAAAAGAGATAATGCACAAG
ATACCAACAACATTGTTGCATAGT TTGGAGGGGATGCGTGATTTAGATTG
GGAAAAGCTCTTGAAACTTCAATCTCAAGACGGATCTTTCCTCTTCTCTC
CTTCCTCTACCGCTTTTGCATTCATGCAGACCCGAGACAGTAACTGCCTC
GAGTATTTGCGAAATGCCGT CAAACGT TTCAATGGAGGAGT TCCCAATGT
CTTTCCCGTGGATCTTTTCGAGCACATATGGATAGI GGATCGGT TACAAC
GTTTAGGGATATCGAGATACTTTGAAGAAGAGATTAAAGAGTGTCTTGAC
TATGTCCACAGATATTGGACCGACAATGCCATATGT TGGGCTAGA- - - TG
TTCCCTCCAAGACATCGATGATACAGCCATGGCATTTAGGCTCTTAAGAC
AACATGGATACCAAGT GTCCGCAGATGTATTCAAGAACT TTGAGAAAGAG
GGAGAGTTTTTCTGCTTTGT GGGGCAAT CAAACCAAGCAGT AACCGGTAT
GTTCAACCTATACCGGGCATCACAATTGGCGT TTCCAAGGGAAGAGATAT
TGAAAAACGCCAAAGAGT TTTCTTATAATTATCTGCTAGAAAAACGGGAG
AGAGAGGAGT TGATTGATAAGT GGATTATAAT GAAAGACT TACCT GGCGA
GATTGGGT TTGCGT TAGAGAT TCCATGGTACGCAAGCT TGCCTCGAGTAG
AGACGAGATTCTATATTGATCAATATGGTGGAGAAAACGACGT TTGGATT
GGCAAGACTCTTTATAGGATGCCATACGT GAACAATAATGGATATCTGGA
ATTAGCAAAACAAGATTACAACAATTGCCAAGCT CAGCATCAGCTCGAAT
GGGACATATTCCAAAAGT GGTAT GAAGAAAATAGGT TAAGT GAGT GGGGT
GTGCGCAGAAGTGAGCTTCTCGAGT GTTACTACTTAGCGGCT GCAACTAT
ATTTGAATCAGAAAGGT CACATGAGAGAATGGT TTGGGCG: - - TCAAGTG
TATTGGTTAAAGCCATTTCTTCTTCTTTT------------ GGGGAATCC
TCTGACTCCAGAAGAAGCTTCTCCGATCAGT TTCAATACATTGCCAATCC
TCGACGA- - ----------mmmm - - AGTGATCATCACTTTAATGACA
GGAACAT GAGAT TGGACCGACCAGGAT CGGT TCAGGCCAGTCGGCTTGCC
GGAGTGTTAATCGGGACTTTGAATCAAATGTCTTTTGACCTTTTCATGIC

TCATGGEC - - - - - CGC- - - GTTAACAATCTCCTCTATCTATCGT GGGGAG
ATTGGATGGAAAAATGGAAACTATATGGAGAT - - - - - - GAAGGAGAAGGA
€ L

- CTCATGGT GAAGATGATAATTCTAAT GAAGAACAATGACCTAACTAACT
TCTTCACG- - - - - - CACACTCACTTCGT TCGT CTCGCGGAAATCATCAAT
CGAATCTGTCTTCCTCGC- - - CAATACTTAAAGGCAAGGAGAAAC- - - GA
TGAGAAG ----------------- GAGAAG -------- ACAATAAAGA
GTATGGAGAAGGAGAT GGGGAAAATGGT TGAGT TAGCAT TGT CGGAGAGT
GACACATTT- - - CGTGACGTCAGCATC- - - - - - ACGTTTCTTGATGTAGC

AAAAGCATTTTACTACTTTGCTTTATGTGGCGATCAT- - - CTCCAAACTC
ACATCTCCAAAGTCTTGITTCAAAAAGTC- - -

>p
----- GTTTCTTTTTCATTAGGTGITTGGTTGTAT- - - - = = = == = = = = - =
------------------ GGGGCTAAAGACAAAAAAGATAACATT- - - - -
------------------------- CATACAAGGT GCAGTGCTATATCCA
AGCCTCGCACTCAAGAATATGCAGATTTGTTTCAA- - - - - - - - - CAACAA
AATGGTCTGOCATTGATA: - - AACTGGOCTCACGATATT- - - - - - GTGGA
GGATGACGCAGAAGAAGAT GCTGCTAAGGTCTCTGTA: - - - - - - - - GCAA

AGGAAAT AAGCAAGCGCGT CAGAACTATTAAAGCAATGCTGGATATGATG
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GAGGATGGAGAGATAAGCATCTCAGCTTATGACACCGCATGGGT TGCTCT
TGTGGAAGATAT TAAT GGGAGT GGCCTTCCCCAATTCCCATCTAGCCTTC
AGTGGATTGCCAACAATCAGCTTCCAGATGGT TCGT GGGGT GACGCTGGA
ATATTTTTGGCGCATGATAGGT TGATTAATACGCTAGCT TGCGTGGTAGC
ATTGAAATCTTGGAACT TGCATCAAGATAAAT GCGAAAAAGGGATGT TAT
TTTTTAGAGACAACT TATGCAAGCT TGAAGATGAAAATGCTGAGCACATG
CCTATTGGATTTGAAGI TGCTTTCCCTTCACTTCTTGCGATAGCCAAAGA
ATTAGACATCGAAGT TCCGGATGATTCTACTTTCCTTCAAGAGATTTATG
CCAGGAGAAATTTAAAGCTGAAAAGGATTTCCAAGGAC- - - ATGCACAAT
GTGCCCACGACCCTACT CCATAGCT TGGAAGGAATGCGAGGTCTGGACTG
GAAACAGCTTATAAAATTGCAGT GCCTAGATGGGTCATTCTTATTCTCTC
CATCCTCTACTGCCTTCGCACTCAGTCAAACTAAAGATAAAAACTCCTTG
GAATATTTGAATAAGGCGGT CCAAAGAT TCAAAGGGGGAGT TCCCAATGT
CTACCCGGTTGACTTATTTGAGCACATCTGGGT TGT GGATCGCCTGCAGC
GTCTTGGAGI CTCAAGATATTTCGT CTCAGAGATCAATGAATGT GTCGAT
TATATTCATAGATATTGGACT GAAAATGCCATCTGT TGGGCGAGAAATTC
TAATGTCCATGATATTGATGACACGGCCATGGGATTCAGGATACTTAGAT
TACATGGGCACCAGGT TTCTGCCGATGT GTTCAAGCATTTTGAGAAAGCC
GGTGAATTTTTCTGCT TCGCAGGGCAGT CAACAGGT GCTGT TACGGGAAT
TTTCAACCTGTATAGGGCTTCTCAGGT TCTGT TTCCGGGAGAGAAGATAC
TTGAGGATGCCAAGGAATATTCATTCGAATTCCTAAGGGAAAAACAACGCT
GCTAATGAACT TCTAGATAAATGGATTATAACGAAGGACT TGCCCGGAGA
GGTGGGTTTTGCATTGGAGAT TCCATGGTATGCGAGCT TGCCTCGAGT GG
AGACTAGATTCTTCATAGAACAGT AT GGT GGCGAGGACGACGT GTGGATT
GGCAAGACCCTTTACAGAATGTCATATATAAACAACAGTGAGTATCTCCA
GCTGGCAAAATTAGACTACAACAACT GCCAAGCATTACATCGCATTGAAT
GGGAAAATTTTCAAAAGT GGTATGAAGAATGTAATCTAAGAGATTTCGGG
ATAAGCAGAAGAACCCTTATCTTTTCTTACTTTTTGGCAGCAGCCAGTAT
CTTTGAGCCGGAAAGGT CCAAAGAGCGACT TGCATGGGCTACCACTACAG
TCTTGCTCGACATTGTCGGCTCTTATTTCCCTGAGAATCATAACAATTCT
AGCGAGCAGAGGAGAGCCTTCATACATGAATTCAGT TACGGTATTAGCAT
AAAT GGAAGGGAGGAAAATGATTATTTATGTCTGATTCTCGTGTGT TGCA
GGAGGTCGGGT - - - - - - AGAAAGAAGACAAGGCAGGAG: - - - - - CTCGIT

TCATGGT- - - - - - CGAGACATTAGCCACAGT TTACGCCATGCTTGGGAAA
AGTGGCTCTTGATCTGGGAAT TGGAAGGAGAT AGACGCCAAGGGGAAGCA
LC Y R E L LR R
- CTACTAGT GCAAACAATAAAT CTCACCGCCGGCTATTTGGT CTCCGAGG
AGCTCTTGGCCCATCATCCTCAGTATGAACAACT CGTCGACCTGACAAAC
AGAATATGCTATCAACTTGATCATTACAAGAAAAACAAGGTACATTACAA
TGGAAGCTACAGCACTATTACCAGTAATACTGACAGAATTACAACCCCAC
AAATAGAAT CAGACATGCAAGAACT TGTGCAGT TAGTAGT CCAAAATCCC
TCAGATGGA- - - ATAGATTCTAATATCAAGCAAACGT TCCTTCAAGTAGC
CAAGAGTTTTTATTATTCTGCAATCTGTGATCCTGGGACTATCAACTATC
ACATAGCTAAAGT CCTCTTTGAGAGAGT GCCT

>R

TCTTCTCAATCCCTTCACTTCCTCTCTACCGCCTCTTCTTTCTCC- - - - -

CTCGTCCTCTACTCTCCTCTGGTGGTGRACTTTTC - < - = < - == < - = - - -
.................. GGGGTTAAAGACACAAGAATTACCTTTGAT- -
...................... GTTCGTCCAAGATGCAGTGCACTATCCA

ATCCACCCACTCAGGAATACCCAGATGTCTTTCAA- - - - == - - - - - - AGA
AATGGT GTGGCAGTGATA- - - AAGCGC- - - CGTGAGGTT- - - - - - GTGGA
AGATGCCATAGAAGAGCAAGT TACTAAGATTTCCGTA- - - - - - - - - TCGA

ATGAGATCCTTAAACGT GTCCAAAACGT TAAATCGATGI TGGATTCGATG
GAAGATGGAGAGATAAGCATATCAGCTTATGATACAGCATGGGT TGCTCT
TGTTGAAGATATTAATGGAAGT GGTGCTCCTCAATTCCCGTCCAGTTTGC
AATGGATTGCTAATAATCAACTATCTGATGGT TCGT GGGGCGATGGTGAT
ATCTTTACTGCGCATGACAGGATTCTCAATACATTAGCTTGTGITGITGC
CTTGAAATCATGGAACATACAT CCTGATAAGT GTGAAAGAGGAATGAAGT
ATTTTAAAGAAAACT TATGCAAGCT TGAAGATGAGAATGCTGAGCACATG
CCCATTGGTTTTGAAGI TGCTTTCCCTTCACTTCTTGAGT TAGCAAAAAA
TTTAGACATTGAAGT TCCCGAGGATTCTCCAGT CTTGAAAGAGATCTATG
CCAGCAGAAATATAAAGCTAACAAAGATACCAAAAGACATAATGCACAAA
GTGCCCACCACACTACT CCATAGCT TGGAAGGAATGCCAGGTCTGGAGT G
GGAAAAGCTTCTGAAATTGCAGT GCCCAGATGGGTCATTCTTGITCTCTC
CATCCTCCACTGCTTTTGCACTCATGCAAACTAAAAATGAAAATTGCTTA
GCATATCTAAACAAGATCGT TCAAAGATTTAAT GGAGGAGT ACCAAACGT
CTACCCTGITGACTTATTCGAACATATCTGGCCTGI TGATCGCGT TCAAC
GCCTTGGAATATCGAGATATTTCAGAAAGGAGCTTAAAGAATGTATTGAC
TATGTTGCCAGATACT GGGAAGAAGATGGTATTTGCTGGGCAAGAAATTC
TGCAGTTCATGATATTGATGACACAGCCATGGGATTCAGGT TGCTTAGAC
TATATGGCCACGAAGT TTCTTCTGATGT GTTCAAGCATTTTAAGAAAGCC
GATACTTTCTTCTGCT TCGCCGGACAGT CAACGCAGCGCT GT TACCGGAAT
GTACAACCTGTATAGAGCTTCTCAGGTATTGI TTCCTGGAGAAAAAGTCC
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TCGAGGAAGCCAAGGAATACT CGTCCAGT TTCCTAAAAGAAAAGCAAGAG
GCTAACGAAGTACTTGACAAATGGATTATAACGAAAGACT TGCCGGGAGA
GGTTAAGTATGCATTGGATATTCCATGGTACGCGAGCT TGCCTCGGGT GG
AGTCGAGATTCTACTTGGAACAGTACGGT GGT GAGGATGATGTCTGGATC
GGCAAGACTCTTTATAGGATGCCGTATGT GAACAACAATGAGTATTTGGA
CCTTGCAAAGCTTGACTACAACAATTGCCAAGCGT TACATCGCAAGGAGT
GGGACAACTTTCAAAAGT GGTACGAAGAATGTGAATTGGGAAACTTTGGG
GTAAGCAGAAGAGAACTGCTGT TAGCATATTTTGTI AGCGGCGGCCAGCAT
TTTTGAGCCAGAAAGGT CAAAAGAGAGACT TGCATGGGCTAAGACCACAA
CCTTGCTCCATACAATCGAGTCTTATTTT- - - GATGCCAGCAACAGTACC
TATGAGCAAAGGACGCCTTTTGI CCACGAATTCAAAAACGGT GT CGCA- -

---------------------------- TCCATACCCCACTTAAATGCAA

TCATGGG - - - - - AAAGACATTAGCCACGATTTACGT CATGCTTGGGAAA
AGT GGCT GT TGAAGT GGGCAGAAGGAGGAGAAATACACCAAGGAACAGGEG
LC Y R
- TTGCTAGT GAAAACAATAACT CTCACCGCTGGAGGT TCCACACCT GAT-
-------------- CATCATAAATATGCACACGCTCTTTCAACTGACAGAT
AAATTATGCTATCAGCT GGCTCATTACAGAAAAAACAAGGTACAAGCGCAA
TAAGAAAAGC- - - - - === - - - - s s mm e e o ACAACCCCAG
AAATAGAGT CAGACATGCAACAACT TGTGCAGT TAGCAATCCAAAATTCC
TCAGATGAA- - - ATAGATTCCGAGATCAAGCAAACATTTTTCATGGTAGC
CAAAAGCTTTTACTACCAAGCCATCTCTGATCCTGGGACTTTGAACTACC
ATATTGCTAGAGTACTCTTTGAGAGAGTATAC

>0

- - - ATTCACCT CCACT CCCCGCCGACGGCGCCCGCCGCATTCGGECGECEL
CGGCTCGGCGGACT GECGECGECEECEECEET GGT CATGGT CGTCGTCGT
CCCGCGCTCCGGT GGCTAAAGGT GGCCATCTTCGTCCGTGCGT TTGGCGG
CGCGECGEECGACGACGECGEECGECGAGGAT CATCACGCCGACGELEECGG
CGGCCGECEGAGGAGGAGCGECGT GGAGGGECGCGEEECCACCACCGLCEGECG
TGT CGAGCT CCAGCAGTACAGCCAAAGGGCTGCAAGCCAACATCATCGAA
CATGAGACCCCCCGGAT CACGAAAT GGCCCAATGAAT CACGCGACCTCGA
CGATCACCAACAAAACAACGAGCCTGATGAGGAGCCA- - - - - - - - - GATG
ATGAGCT GCAGCCACT GGT CGAGCAGGT GAGGT CGATGCTGTCGTCCATG
GAGGACGGCGCGAT CACCGCGT CGGCGT ACGACACGGECGT GGGTGGCGCT
GGT GCCGCGGECT GGACGECGAGGGECGECACGCAGT TCCCGGECCGLCCGTGC
GGT GGAT CGT CGGCAGCCAGCT CGCCGACGGEGT CGT GGGGCGACGAGGCG
CTCTTCTCCGCCTACGACCGCGT CATCAACACCCTCGCCTGCGT CGTCGC
CCTCACCAGATGGT CCCTCCACCAT GACCAGT GCAAGCAAGGCCTTCAGT
TTCTGAATCTGAACT TGT GGAGGT TAGCAGAGGAGGAGCCGGATACGATG
CCGATTGGGT TTGAGATTGCATTCCCTTCTCTTGT GGAGGCAGCTAGGGG
TTTGGGTATTGATTTCCCATATGATCACCCTGCTCTCAAGGCCATTTATG
CAAACAGAGAACT CAAGCTTAAGAGGATTCCAAAGGACATGATGCATATA
GTCCCAACTTCAATTCTGCATAGCCT TGAAGGGATGCCTGGEGCTGGATTG
GCAGAGGCTTCTGAAGCT CCAATGCAGTGATGGATCCTTCTTGITCTCCC
CTTCAGCTACTGCTTATGCTCTCATGCAGACCGGT GACAAGAAATGCTTC
GCGTACATCGACAGGATCATTAAGAAAT TCGACGGAGGCGT TCCGAACGT
TTACCCGGTCGATCTTTTTGAGCACATATGGGT TGTCGATCGGT TGGAGC
GTCTTGGGATATCGCGGTACT TCCAACGAGAGATTGAACAGAACATGGAC
TATGT CAACAGGCACT GGACT GAAGATGGGATTTGCTGGGCTAGGAACTC
CAATGTAAAAGAAGT GGATGACACCGCTATGGCTTTCCGTCTACTACGCC
TCCATGGATACAATGTATCACCAAGT GTGTTCAAGAATTTTGAGAAGGAT
GGGGAGTTCTTCTGTI TTTGT GGGGCAAT CAACT CAAGCAGT CACTGGGAT
GTATAACCTGAACAGAGCATCTCAGATAAGT TTTCCAGGAGAAGACATTT
TGCAGCGT GCAAGGAATTTCTCATATGAGT TCCTTAGAGAAAGAGAAGCC
CAGGGGACACTTCATGATAAATGGATCATCT CCAAGGACCTACCAGGAGA
GGTACAATACACACTAGATTTTCCTTGGTATGCGAGCT TGCCACGCGTCG
AGGCAAGAACATACATAGGT CAATATGGTGGAAATGATGACGT CTGGATT
GGAAAGACACT CTACAGGATGCCAATTGTGAATAACGCTACATATCTCGA
GTTGGCGAAACAGGATTTCAACCGT TGTCAAGCTCTACATCAGCATGAGT
TGCAGGGT CTACAAAAGT GGT TCATTGAGAATGGCCTGGAAGCTTTTGGG
ATGACACCTGAAGATGTTTTGAGAGCTTATTTTTTGGCT GCCGCGT GCAT
TTTCGAACCAAACCGT GCCTCTGAGCGACT TGCATGGGCTAGAGT GTCAG
TGCTGGCCAACACTATTTCTAGGCATTTT--------- TACAGCGATATG
TCAAGCATGAAAAGG: - - - - - ATGGAGCGTTTCATGTGGAGC- - - - - - - -
---------------------------- AGCCTCTATGAAGAAAATGGCA
ATGTTTTGEGG - - - - - CTAGAAGGATATGCAAAAGATGGAATCCTTGCG
AGGACACTTTGTCAACTTATAGATTTGI TGTCTCAAGAGACACCGCCAGT
TCGAGAAGGT CAAAAGTGTATTCATAATCTCATAAGATGTGCTTGGATTG
AATGGATGATGCAACAAAT CAATAT GAAGGAT GGCAGATATGACAAAGGC
AGAGTTATGCATCCAGGGT CATGCACTGT TCATAATAAAGAAACATGITT
ACTTATTGCTCAAATTGTTGAAATTTGT GCTGGACGAAT TGAGGAGGCAG
CATCTATGATAAATAACACCGAAGGTTCTTGGTTTATTCAACTTGCTTCC
TCTATTTGCGATTCTCTT- - - CATGCCAAGATGITACTTTCACAG- - - GA

108



TACCAAGAAAAATGAGACAACAATAAATCAA- - - - - - - - - ATTGACAAGG
AAATTGAGT TGGGTATGCAAGAACTTGCTCAATATCTTCTTCCAAGAGT T
GATGATAGAAGAATTAACAACAAAACCAAGCAGACCTTCTTGAGCATTGT
GAAAAGCTGI TACTATGCTGCCAATTGCTCACCACATATGCTTGACCAAC
ACATTTCTGAAGTGATTTTTGAGCAAGI TATT

>V
TCTTCTCAATCCACTATTCTCTTCCGCGCTCTCTCTCCAAAGGGTCCCCT

---------------------- TTAAGGAGAGAGT GCAAGGCCTTACCAA
AACCCCAAACTCAAGAATACGTGGACGTATTTCAA- - - - - - - - - - - - - - -

AGTGGTCTGCCAGTGATA- - - AAGIGG- - - CATGAGATT-- - - - - GIGGA
AGATGATATAGAAGAGGAACGCTTTCCAGAAGGT TTGT - - - - - - AGGTCAA
ATGAGATTAAGGAACGT GTGGATTCCATAAAATCGATGCTGAGT TCAATG
GAAGATGGAGAGATCAGCATATCGGCTTATGACACAGCCTGGGTGGECTCT
CGCGCAGGACCT CAAT GGAGGAGGGACT CCGCAATTCCCATCAAGCCTAG
AGT GGATCGCCAACAAT CAGCTCATGGACGGGT CATGGGGAGACGACTGC
TTATTCTATGCTCACGACCGGATAATCAACACATTGGCGTGTGTGATCCGC
ATTGAAATCGT GGAAAATTCATCCGAACAAGT GCGAGAAAGGGGT GTCAT
TCATCAAAGAAAACAT AAGCAACGCT TGAAAAGGAGAAGGCTGAGCACATG
CCTATAGGATTCGAAGTAGCTTTCCCTTCTCTCCTCGAGATAGCTTGGAA
CTTGGGCATCGAAGTACCCAATGATTCGCCCTTCTTGAAGGAGATCTACG
CCCAGAGAAAT CTGAAGCTCACAAAGATACCATATGACATAATGCACATA
GTGCCCACAACACTACT CCACAGCT TGGAAGGAATGGCAGGTCTAGACTG
GGAAAAGCTTCTAAAACTACAGT GTCAAGATGGGTCATTTTTGITTTCTC
CATCGT CCACTGCCTATGCCCTCATGCAGACCCAAGATGAGAATTGCTTT
AGATACCTAAACAAAGT GGT TGAGAGAT TCAGT GGAGGAGT CCCCAATGT
TTACCCTGICGACTTGI TTGAGCACATATGGGCT GTGGATCGGCTGCAGC
GCCTTGGGATATCGCGGTATTTTGAGCCT GAGATTAAAGAATGCATCAAT
TATGTTGCCAGATATTGGAAAGAAAAT GGAAT CTGCTGGGCTAAAAACTC
CGAAGT TCACGATATTGATGACACTGCTATGGGGT TTAGGCTCCTTAGGT
TACATGGCCATGATGI TTCTGCTGATGT GTTCAAGTATTTTGAGAAAGGT
GGTGAGTTCTTCTGCTTTGCTGGGCAGT CATCCCAGGCT GT GT CCGGGAT
GTTCAACCTCTACAGAGCTTCCCAGGT GCTGT TCCCTGGAGAAACCATTC
TTGAGAATGCCAAGAAGT TCTCTTCCAAGT TTCTAAGGGAAAAACAACGCT
TGTGACCAGCTCCTGGATAAGT GGATCATAATGAAGGATTTGCCTGGTGA
GATAGGGTATGCGCTGGATGT TCCATGGTATGCAAGCT TGCCTCGTGT GG
AGACCAGAATTTATATTGAACAGTACGGT GGAAAAGATGATGTATGGATT
GGCAAGACCCTTTACAGGATGCCTTATGTAAACAATAATGATTATCTTGA
GCTTGCAAAACTGGACT TCAATAACT GCCAAGCCCTGCATCAGCTTGAAT
GGGACAGCATTCAACAGT GGTACACGCAATGCCATCTTGGGGAGT TTGGG
GTTAGCAGAAAAGCCTCTCTCTTGGCTTATTTTCTAGCAGCAGCCTGCAT
ATTTGAGCCT GAAAGGT CAAT TGAGAGGCT TGCT TGGGCGAAAACCGCCA
TCTTGGTCTTGGCAGICCGGTCGTATTTG- - - - - - AGCAAGGAAACATTT
ATTAAGCAGAGGAGAGCCTTCCTTCTTAAATTTGGATACAGCCCAAGT GG
AGGAGAG--------------------- TACATGAAGAAGATCAATGGAA

GGACTCTTACTCGGAACCTTAAATCAACTCTCATTGGATACACTGGTGGC
TCATGGC - - - - - AGAGACATACGACACATCTTACGTCAAACTTGCGAG
- - TGGCTGATGAAACAT TTGGAT GAAGGAGAT GGGTACCGAGGAGAGGCA

- CTCCTGGT GCGGACCATAAATCTCTGI GCTGGT CGGT CTCTCTCAGAGG
AGTTGITGGCT- - - CATCCTCAGTACAGGCGTCTCTCTCAACTCACTAAC
AGAATCTGCAACGATCTTGGTCTCTTTACATTGCACAAGGGTCAC- - - AA
TGGCACCTACAATCCAGAAAATGGECAGCCCT - - - - - - - - - ATGAGCCATA
GGGTAGAGT CAGACAT GCAAGAACT TACGAAGATAGT GCTGGAAAACTAC
CCTGATGGC- - - ATCAACCCAGAAATCAAGAGGACTTTTGAGATGGT GGG
CAAGAGTTTCTACTATGCTGCCTACTGTGGACCTGCAACTATCAGTGCTC
ATATTGCTAAAGT CCTCTTTGAGAGAGCAGCC

GY.2.7.2.3.fasta

>A

- - - GCTTCCGCTGCCGCAAGI TCCGCCTTTTCACTCCTTAAGT CCACCGG
CGCTGTTGCTTCCTCCGCCGGAACT CGCGCACGT GCCTCCCTTCTGCCAA
TTCCCTCTACCTCTGIT--------- TCCGCGCGTCCTCTAGGCTTCTCC
GCCACTCTAGATTCCCGTCGTTTCTCTCTCCACGTTGCTTCCAAAGTTGA
A-------- TCGGT GCGT GGGAAGGGAAGCAGAGGAGTGGTTTCTATGG
CGAAGAAGAGCGT CGGAGAT CTGACCT CAGCTGATTTGAAGGGGAAGAAG
GTTTTCGTGAGAGCTGATCTCAATGTACCTCTCGAT- - - AATCAGACTAT
CACTGACGATACCAGAATCCGTGCCGCCATTCCAACGATCAAGTATTTGA
TTGAAAATGGTGCTAAAGT TATCCT CTCCACT CATCTGGGAAGGCCAAAG
GGAGTCACCCCAAAGTTTAGT TTGGCTCCTCTTGTCCCTAGGCTCTCCGA
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GCTTCTTGGTATTGAGGT CACGAAAGCTGATGATTGTATTGGCCCAGAAG
TGGAAAGCTTGGTGCCTTCTCTACCA- - - GGTGGAGTTTTGCTTCTTGAG
AACGT CAGGT TTTACAAGGAGGAAGAGAAGAACGATCCTGAGT TTGCTAA
GAAGCTTGCTTCTCTAGCTGACCTTTATGI CAATGATGCTTTCGGAACTG
CTCACAGAGCTCATGCTTCTACCGAAGGAGT CACTAAGT TCTTGAAGCCT
TCAGTTGCTGGTTTCCTTTTGCAAAAGGAACT GGACTACCTAGTTGGTGC
TGTTTCAAACCCAAAGAGACCATTTGCAGCCATAGT GGGTGGT TCCAAAG
TCTCATCCAAGATTGGAGT TATTGAATCGCTTCTGGAGAAGTGTGATATT
CTTCTTCTTGGTGGTGGAATGATCTTCACATTCTACAAGGCACAGGGTCT
TTCAGTTGGTTCGTCCCTTGI TGAAGAAGACAAGCTTGAATTGGCTACAG
AACTCCTTGCCAAAGCTAAGGCCAAAGGAGTCTCTCTTTTGT TGCCAACA
GATGITGTAGT TGCTGACAAGT TTGCTCCTGATGCCAACAGCAAGATTGT
GCCTGCATCAGGCATTGAGGACGGATGGAT GGGACT GGACATTGGT CCAG
ACTCTATCAAAACTTTCAACGAAGCT CTGGACACAACACAAACAGTCATT
TGGAATGGACCTATGGGAGT TTTCGAGAT GGAAAAGT TTGCGGCTGGAAC
AGAGGCGATAGCGAATAAACT AGCAGAGCTAAGT GAAAAAGGAGT GACAA
CGATAATAGGAGGAGGAGACT CAGT GGCTGCAGT GGAGAAAGT AGGAGTA
GCAGGAGT CATGAGT CACAT CTCCACT GGT GGT GGAGCCAGCT TGGAGCT
GTTGGAAGGAAAAGTACT TCCCGGT GT GATCGCCCTTGATGAAGCAATCC
CAGICACTGIT

>P

ATGGCCT CCGCCACAGCACCAACAACTCTCTCTCTCCTTAAAACA- - - - -
- - - - GCCGCCTCCTCCACCTCCACATCTGT CCGGGCCTCCCTACTCCCAG
TCTCCACCT CCGGCCTCCGCACAACCAGCCTCCGGGGTCTTGGTTTCTCT
GCTCCA- - - GACACA- - - TTGTTTAGCTCTCATGTGGT GTCCAAAATACG
A- - - TCTTTCAAGT CAAAT GGTAAAGCACCAAGAGCAGT GGTGTCTATGG
CAAAGAAGAGT GT TGGT GACT TGACAGCT GCTGATTTGAAAGGGAAGAAA
GTCTTCGTTAGAGCTGATTTGAATGT GCCTCTTGATGATAATCAGAATAT
TACTGATGATACTAGAATTAGAGCCGCTATCCCTACTATTAAATACTTGA
TTTCAAATGGGGCTAAAGT TATTCTTTCTAGT CATCTGGGACGACCAAAA
GGTGTTACTCCAAAATTCAGCTTGGCACCTCTTGTACCCCGGT TATCTGA
ACTCCTTGGAATTCAGGT TGT GAAAGCTGATGATTGCAT TGGCCCAGAGG
TAGAAAAATTGGTTCGCTTCACTTCCTGATGGTGGTGTTCTTCTTCTTGAG
AATGTCAGGT TTTACAAGGAAGAAGAGAAGAAT GAACCT GAATTTGCAAA
GAAGCTTGCTTCCTTGGCAGATCTTTATGTAAATGATGCATTTGGAACTG
CACATAGAGCACATGCCTCCACT GAGGGGGT CACAAAATTCTTGAAACCA
TCTGTTTCTGGTTTCCTCT TGCAGAAGGAGCTGGACTACCTTGT TGGGCEC
AGTTTCAACCCCAAAGAGGCCATTTGCTGCCATTGT GGGT GGT TCCAAGG
TCTCATCCAAGATTGGAGT CATTGAGT CACTCCTGGAGAAGT GTGATATC
CTTCTTTTGGGTGGAGGTATGATTTTCACATTTTACAAGGCT CAAGGCCT
CCCAGTAGGT TCATCCTTGGT TGAGGAAGATAAGCT TGGT TTGGCAACAT
CGCTCCTTGAGAAGGCCAAGGCAAAAGGAGTGTCTCTTTTGCTACCCAGT
GATGTGATAATTGCAGACAAGT TTGCTCCTGATGCAAATAGCAAGATTGT
ACCTGCATCAGCCATCCCAGATGGT TGGATGGGACT GGACATTGGACCAG
AATCTGT GAAGACATTCAGT GAAGCT TTGGGAACCACCCAAACTGT CATC
TGGAACGGACCCATGCGAGTGT TTGAGT TTGACAAGT TTGCAGT TGGGAC
AGAGGCCATTGCAAAGAAGCT TGCT GAGCT TAGCGGCAAGGGAGI TACAA
CTATTATTGGAGGT GGAGAT TCTGT TGCGGCTGTAGAAAAAGTAGGAGT T
GCTGATGT TATGAGCCACATATCAACT GGCGGT GGT GCCAGCTTGGAGT T
GTTGGAAGGGAAAGAGCT TCCAGGT GTCCTTGCACTAGATGAAGT CGAAC
GAGITCGCTGIG

>R

- - - GCCTCTGCTACAGCACCCACTACCCTTTCTCTTCTCAAGACT- - - - -
- ACTGCTTCTTCTTCCTCCACCACCCGGGCCCGCCCTTCCCTTCTCCCTG
TTTCTGGCCTCCGCCCC:- - - - - - ACCACTCTTCGCCGTCTCGGCTTCGCT
GCTCCT- - - GACCCT- - - GCTTTTTCTCACCACGT TGCATCAAAAATCCG
T------ TCTTTTGGT TCTGGCAAGGCGT CCAGGCCTGT TGTCTCCATGG
CTAAGAAGAGCGT TGGT GATCTGACTGCTGCTGATTTAAAAGGGAAGAAG
GITTTTGTAAGGGCTGATTTGAATGT TCCTTTGGATGATAACCAGAAAAT
TACTGATGATACTAGAATTAGAGCTGCTATCCCTACTGTTAAGCATTTGA
TTCAGAATGGGGCTAAAGT CATTCTTTCCAGT CATTTGGGAAGGCCAAAA
GGTGTTACTCCAAAATTCAGCTTGGCACCACTTGTTCCCCGATTATCAGA
ACTCCTTGGCATTCAGGT TGTGAAGCCTGATGATTGTATTGGT CCAGAAG
TAGAAAAATTGGTGCCTTCACT TCCTGAAGGAGGTGTTCTTCTCCTGGAG
AATGTGAGGT TTTACAAGGAGGAGGAAAAGAAT GAGCCTGAATTTGCGAA
GAAGCTGGCTTCCTTAGCAGATCTCTATGT GAATGATGCATTTGGAACTG
CACATAGAGCACATGCCTCAACCGAGGGAGT TACAAAATTCTTAAAGCCT
TCTGTTGCTGGCTTCCTCT TGCAGAAGGAGCT GGACTACCTGGTAGGTGC
AGTTTCAAGCCCAAAGAGGCCATTTGCTGCCATTGT TGGT GGT TCAAAGG
TCTCATCAAAAATTGGAGT TATTGAGT CACTCCTTGAGAAGTGTGATATT
CTGCTTTTGGGT GGAGGAATGATTTTCACATTTTACAAGGCACAAGGCCT
GTCAGTGGGT TCATCCCTGGT TGAGGAAGATAAGCT TGATTTGGCAACAT
CTCTCCTTGCGAAGGCCAAATTGAAAGGAGTGTCTCTTTTGI TACCCACT
GATGT GGTAATTGCAGACAAGT TTGCTCCCGATGCAAACAGTAAGGTTGT
GGCTGCCTCAGCCATCCCTGATGGCTGGAT GGGATTGGATGT CGGCCCAG
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AATCTGI TAAGACATTCAATGAAGCT TTGGAAACCACTAAAACTGTICATC
TGGAATGGACCAATGCGAGT GTTCGAGT TTGACAAGT TTGCAGT TGGAAC
AGAGGCTATTGCAAAGAAGCT AGCAGAGCT CAGT GGCAAGGGAGT CACCA
CAATTATTGGAGGT GGAGATTCTGT TGCAGCTGTAGAGAAAGTAGGAGT T
GCTGAGGT TATGAGCCACATATCAACT GGT GGT GGT GCGAGCTTGGAATT
GTTGGAAGGCAAAGAGCTTCCAGGTGTTCTTGCTCTTGATGAAGCTACAC
CAGITGCTGIG

>0

- - - GCGTCCGCGGECCGCECCGACCACGT CCTCGCTCTCCCTCECC- - - - -
- GCCAGGCGCGCCGCEECAEGET GEEECCCGCCECCGCGT CGCCGCTACGEL
GCGGEEEECT GECEECCEEGET GCCAGCCGECECGEGT CGCTGECGT TCGCG
GCGGCCGECGGACCCG - - CEGECT GGCGACCCACGT CGCGT CGCGGTGCCG
GCAGGCGGECGT CGT CGT CCT CGCGCGEGACGCGCGCCGT CGCCACCAT GG
CGAAGAAGAGCGT CGGGGACCT CACCGCCGCCGACCT CGAGGGGAAGCGC
GTGI'TCGT GCGCGCCGACCT CAACGT CCCGCTCGACGACAACCAGAACAT
CACCGACGACACCCGT GT CCGCGCCGCCATCCCCACCATCCAGTACCTTA
TCAAGAACGGT GCCAAGGT CATCCT CTCCAGCCACCT GGGT CGCCCAAAG
GGTGTTACTCCCAAGT TTAGCTTGGCTCCCCTTGTACCGCGATTGTCTGA
ACTTCTCGGCATACAGGT GACTAAGGCAGAAGATGTTATTGGACCAGATG
TTGAGAAATTGGTATCTGAATTGCCAAATGGTAGTGTTTTGCTCCTTGAA
AATGTTAGATTTTACAAGGAAGAGGAGAAGAAT GACCCAGAGT TTGCCAA
GAAGCTTGCCTCCTTAGCAGATCTCTATGI CAATGATGCATTCGGAACAG
CCCACAGAGCACATGCATCAACT GAGGGAGT TACCAAGT TTTTAAAGCCT
TCTGTCGCAGGATTCCTTTTGCAGAAGGAGCTTGACTACCTTGT TGGAGC
TGTTTCAAGCCCTAAACGCCCATTTGCT GCCATCGT GGGT GGT TCAAAGG
TGTCATCCAAGATTGGGGT TATCGAATCCCTTTTGGAGAAATGTGATATC
CTTCTTCTAGGTGGTGGTATGATCTTCACATTTTACAAGGCACAAGGACT
CTCTGTTGGI TCTTCCTTGGT TGAGGAAGACAAACT TGAGCT TGCAACAT
CTCTCCTTGCAAAGGCAAAAGAAAAGGGT GTCTCCCTTCTGI TGCCATCT
GACGTTATCATTGCTGATAAGT TTGCTCCTGATGCTAACAGCCAGGTTGT
TCCAGCATCTGCTATTCCTGATGGT TGGATGGGT CTGGATATTGGTCCAG
ATTCAGT CGCGTCATTCAGCT CTACCCTGGAAACAACACAGACAGTCATT
TGGAATGGACCTATGGGTGTCTTCGAAT TTGACAAGT TTGCAGTAGGAAC
TGAGGCTATTGCAAAGAAGT TGGCAGACCT TAGCGGCAAGGGTGTTACAA
CCATTATTGGAGGAGGT GATTCTGT TGCCGCTGT TGAGAAGGT GGGAGT T
GCAGATGT TATGAGCCACATTTCAACGGGAGGT GGT GCTAGCT TGGAGCT
GTTGGAAGGAAAGGAACT TCCTGGAGT CATTGCACTTGATGAAGCTGTCA
CTGIGGCCGTA

>V

CCAAGAAGAGCGT GGGT GACCT CACGGGGGCGGATTTGAAGGGGAAGAAG
GTGITTGTGAGGGT GGATTTGAATGT GCCTCTTGATGACAACCAGAAGAT
TACTGACGATACCAGGGT TCGAGCTGCCATTCCCACTATCAAGTATTTGA
TCGACAATGGTGCTAAAGT CATTCTTTCTAGCCAT TTGGGAAGACCAAAG
GGAGTAACTCCAAAATTCAGCTTGGCGCCTCTTGTGCCAAGGT TATCTGA
GCTTCTTGGCATTCAGATTGT GAAGGCTGATGACTGTATTGGCCCAGAGG
TAGAAAAGT TAGTGACTGCACT TCCTGATGGTGGTGTACTCCTTCTCGAG
AATGTGAGGT TTTACAAGGAGGAAGAAAAGAAT GAACCCGAATTTGCAAA
GAAGCTTGCCTCCATAGCTGATCTCTATGT GAATGATGCATTTGGTACTG
CACATAGAGCCCATGCCTCAACT GAGGGGGT CACTAAGT TCTTGAAGCCA
TCTGTTGCTGGTTTCCTTTTACAGAAGGAACTGGACTATCTCGT TGGGEC
AGTTTCAAGCCCAAAGAGGCCATTTGCTGCCATTGT GGGT GGT TCAAAGG
TCTCATCCAAGATCGGAGT CATTGAATCTCTCCTCGAAAAGT GTGATATC
CTACTTCTAGGT GGAGGAATGATCTTCACATTTTACAAGGCACAGGGTCT
CTCAGTGGGT TCATCCCTGGTAGAGGAAGATAAGCTAAGCCT TGCTACAT
CACTTCTCGAGAAGGCCAAGGCAAAAGGAGTATCTCTCCTGCTACCCACC
GATGI TGTGATTGCTGACAAGT TTGCCCCT GATGCAAACAGCAAGATTGT
GCCAGCATCAGCCATTCCTGATGGATGGATGGGATTGGATATTGGACCTG
ATTCTATTAAGATATTCAATGAAGCT TTGGAGACCACCAAAACAGITATC
TGGAACGGACCGATGCGAGTGT TTGAGT TTGATAAGT TTGCAGAAGGAAC
AGTGGCCGT TGCAAAGAAGCT AGCGGAGCT GAGT GGGAAGGAT GT GACAA
CAATCATTGGAGGT GGAGATTCTGT TGCAGCT GT GGAGAAAGT AGGAGTC
GCTGATGT GATGAGCCACATATCAACGGGT GGAGGT GCCAGT TTGGAGT T
GTTGGAAGGGAAAGAACT CCCTGGTGTTGT TGCCCTTGATGAAGCTACTC
CAGITCCAGTIG

GY.4.1.2.13.fasta
>A
------ GCGTCTGCTAGCTTCGTTAAGCCTAACACCCTCTCTTCTCCATG
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GATCGGCCAACGC- - - TCCTTTGCTCACACCTCTGCTTCTTCTTCT- - - -
-------- CCTCCTCCTCGAGT CTCCTTCGCGAT CCGCGCCGGT - - - - - -
GCTTACTCCGACGAGCT TGT TAAAACCGCCAAAAGCATTGCATCCCCTGG
GAGAGGTATCT TGGCGAT CGATGAGT CCAAT GCAACCT GT GGGAAGAGGC
TTGCTTCTATCGGCT TGGATAACACCGAGGACAACCGT CAGGCCTACAGG
CAACTTCTGCTTACCACTCCTGGCCTCGGCGATTACATCTCTGGT TCCAT
TCTCTTCGAGGAGACT CTTTACCAGT CCACCAAGGACGGTAAGACCTTTG
TCGATTGCT TGCGCGATGCCAACAT CGT CCCTGGCATCAAAGT TGACAAG
GGCTTGTCTCCCCTAGCCGGT TCCAACGAAGAGT CTTGGTGCCAAGGCT T
GGATGGATTGGCCTCACGCT CTGCTGAGT ACTACAAGCAAGGCGCTCGT T
TTGCCAAGT GGAGGACAGT GGTGAGTGT TCCCTGCGGT CCTTCAGCACTG
GCTGT GAAGGAAGCT GCGT GGGGGCTGGECT CGCTATGCAGCCATCTCTCA
GGATAATGGT CTTGTCCCCATTGT GGAGCCAGAGATCCTTCTGGACGGGG
ACCACCCAATAGAGAGGACT CTGGAGGT GGCAGAGAAAGT GTGGT CAGAG
GTGITCTTCTACTTGGCACAGAACAACGT CATGTTTGAGGGCATTCTGI T
GAAGCCGAGCAT GGT CACCCCAGGCGCT GAGCACAAGAACAAGCCCTCTC
CCGAGACCGT TGCAGATTTCACGCT CACCATGCTGAAAAGGAGGGT TCCT
CCGCGCTGT CCCAGGGATCATGT TTCTGT CAGGAGGACAAT CAGAGGCAGA
GGCCACACT GAACCT GAACGCCAT GAACCAGAGCCCAAACCCATGGCATG
TGTCCTTCTCATACGCACGT GCCCTGCAGAACT CCGTGCTCAGAACATGG
CAAGGCAAGCCGGAGAAGAT TGAGGCCTCGCAGAAGCCACTGI TGGTGAG
GGCAAAGGCCAACT CACT GGCCCAGCT CGGCAAATACT CAGCCGAGGGAG
AGAACGAGGATGCCAAGAAAGGAATGT TTGTCAAGGGT TACACCTAC

>P

- - - ATGGCCTGT GCAAGCTTTGTAAAGCT TAACGCAGCGTCGTCTTCATG
GACGGGCCAAAAGT CTTCTTTCGGTAAGCGATCTCCGGGATCCTCA- - - -
----------- ACTCGCCGAGTCTCCTTCTCGATCCGCGCCAGE- - - - - -
TCTTACACT GACGAGCTCGTCCAAACT GCTAAACTCATTGCATCACCT GG
TCGTGGTATCCTTGCCATAGAT GAATCAAAT GCAACT TGT GGGAAGAGGT
TGGCATCTATTGGCT TGGATAACACT GAAACCAACCGACAAGCATACAGA
CAACTTCTACTGACCACTCCTGGCCTTGGT GAATACATTTCCGGT GCCAT
TCTCTTCGAGGAGACACTATACCAGT CTACAACT GATGGAAGGAAGI TCG
TGGATTGCCTGCGT GATGAGAACATTGTACCTGGCATCAAAGT TGACAAG
GGITTAGTTCCCCTGCCAGGATCAAACAATGAGTCTTGGTGCCAAGGTTT
GGATGGATTGGCCTCAAGGT CTGCTGAATATTACAAGCAAGGCGCACGT T
TTGCTAAGT GGAGGACTGT TGT CAGCATTCCATGT GGCCCATCTGCTCTG
GCTGT CAAGGAAGCT GCATGGGGACT TGCACGATATGCTGCCATTTCTCA
GGATAATGGTCTTGTGCCCATT- - - GAGCCTGAGATTCTGCTTGATGGGG
ACCATCCAATTGACAGGACCCTTGAAGT TGCT GAGAAGGT CTGGGCAGAA
GTCTTTTACTACTTGGCTGAAAACAATGI TGTGTTTGAGGGCATCCTACT
TAAGCCTAGCAT GGT AACGCCAGGGGCGGAACACAAGGAGAAGGCTTCCC
CAGATACCATAGCCAAATATACACT CACAATGCTTAAAAGGAGAGTACCT
CCTGCAGTTCCTGGCATAATGT TTTTGT CGGGAGGACAATCTGAAGT GCA
AGCAACACTCAATCTCAAT GCAAT GAACCAAAGCCCCAACCCGTGCCATG
TTTCCTTCTCATATGCACGT GCACT GCAGAACACCGT GCTCAAGACATGG
CAGGGACGCCCT GAGAACGT GGAAGCTGCTCAGAAATCACTTTTGGTGCG
TGCCAAGGCTAACT CGCTGGCCCAGCTTGGTAGATATTCCGCTGAGGGT G
AAAGCGAGGAAGCTAAGAAGGGAAT GTTCGTAAAGGGCTACACCTAC

>R

------ GCCTGTGCAAGCTTTGCAAAGCTAAACGCAGCTTCTTCTACCTG
GATCGGCCAACAG- - - TCTTTTGGT CAGCGA- - - CCTGGATCTTCCTCGG
CTCGTTTTGCAACT CGCCGAGT CTCCCTACCGATCCGTGCCAGE- - - - - -
TCTTACAAGGACGAGCTCGTTCAAACAGCTAAAACTGT TGCATCACCT GG
ACGTGGAATCCTCCCTATTGATGAAT CGAATGCAACT TGT GGGAAGAGGT
TGGCATCTATTGGGT TGGACAACAAT GAGACTAACCGGCAGGCATATAGA
CAACTCTTACTGACCACTCCTGGTCTTGGT GAATATATTTCTGGT GCAAT
TCTTTTTGAGGAAACTCTTTACCAGT CCACCACAGATGGAAAGAAGITTG
TGGATTGCTTGCGT GATCAGAACATTGT TCCTGGTATCAAAGT TGACAAG
GGITTGGTGCCTCTTCCAGGATCAAACAATGAGTCTTGGTGCCAAGGTTT
GGATGGATTGGCATCAAGAT CTGCTGAGT ACTACAAGCAAGGTGCTCGT T
TTGCTAAGT GGAGAACAGT TGTCAGCATTCCCTGTGGTCCTTCTGCTTTG
GCTGTTAAGGAAGCT GCATGGGGACTTGCTCGT TATGCTGCCATTTCTCA
GGACAATGGTCTTGTGCCCATTGT TGAACCTGAGATTCTTCTTGATGGAG
ACCATGGAATTGAGAGAACACT TGAAGT CGCAGAGAAGGT CTGGGCTGAA
GTCTTTTTCTACTTGGCGGAGAACAATGI TGTGTTTGAGGGTATCCTGCT
TAAGCCTAGCATGGTAACACCAGGT GCTGAACACAAGGAGAAAGCTTCTC
CTGATACCATTGCCAAATACACACT CACAAT GCTCAGAAGAAGAGTACCA
CCTGCAGTTCCTGGAATCATGTTTTTGTCGGGAGGACAATCTGAAGTTGA
AGCGACCCTTAACCT CAAT GCAATTAACCAAAGCCCCAACCCCTGCGCATG
TGTCTTTCTCATATGCACGT GCACTGCAGAATTCTGTGCTTAAGACATGG
CAGGGGCATCCAGAGAAT GT GGAAGCT GCACAGAAGCCACTTTTGGTACG
TGCCAAGGCAAACT CCTTGGCACAGCTTGGAAAGTATTCTGCTGAGGGT G
AAAACGAGGAAGCT AAGAAGGGCATGT TCGT CAAGGGCTACACCTAT

>0

GCGATGCTGACGGCCAAGCT CACCT CCCCCCCCGCCGCCACCACE- - - TG
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oo R LR CCCGECEECEECCECC
GATCCGCGCCGCCCCGCCGTGCTACGGT G - - ATCCGCGCCGCCGCCGTC
TCCTACGCCGACGAGCTCGTCTCCACCGCGAAATCTGT TGCTTCCCCAGG
GCGT GGTATCCTGGCAATTGAT GAGT CGAAT GCCACAT GCGGAAAGAGAT
TAGCATCCATTGGT TTGGACAACACAGAAGT TAACCGCCAGGCTTACAGG
CAGCTTTTACTGACCACTGCTGGTCTTGGTGAATATATTTCTGGTGCTAT
CCTTTTTGAGGAAACTCTTTATCAGTCAACCACTGATGGTAAGAAGTTTG
TTGACTGCTTGAAGGATCAGAATAT CAT GCCCGGTATCAAGGT CGACAAG
GGCTTGGTTCCATTGCCTGGGT CCAACAAT GAAT CT TGGT GCCAAGGCCT
AGATGGT TTGGCT TCAAGGT GTGCTGAGTACT ACAAGCAGGGGGCACGCT
TCGCTAAGT GGCGGACTGT TGT TAGCATCCCTTGT GGTCCCTCAGCATTA
GCAGT CAAGGAAGCGGCATGGEGGACT TGCTCGATATGCTGCCATTGCTCA
GGACAATGGCTTAGTGCCAATTGT TGAGCCAGAGATCCTTCTTGATGGT G
ACCATGCGATCGAGAGAACT CTTGAAGT GGCAGAGAAAGT GTGGTCTGAG
GTATTCTTCTACCTGGCCCAAAACAATGI TCTTTTTGAGGGTATCCTGCT
GAAACCCAGCAT GGT GACCCCT GGAGCT GAACACAAGCAGAAGGCCACTC
CAGAAGCCATTGCGAAGCACACCCT TACAAT GCTGAGGAGGAGAGT GCCG
CCTGCTGTCCCTGGAATCATGTTCCTTTCT GGTGGGCAAT CTGAGGT GGA
GGCAACCCT GAACCT GAACGCGAT GAACCAAGAACCAAACCCATGGCATG
TGTCCTTCTCATACGCCCGGGCT CTCCAGAACT CGGTGCTGAAGACAT GG
CAGGGGCGCCCCGAGAACGT GGAGGCAGCGCAGAAGGCACTGCTGGTCCG
TGCCAAGGCGAACT CGCTGGCT CAGCT CGGT CGCTACACCGGCGAGGECG
AGAGCGATGAGGCCAAGAAGGGA- - - TTCCAGAAGGGCTACACTTAC

>V

------ GCCTCTGTGACCTTTGCGAAGI TTAACGCCTCGTCTTCGCAGT G
GATCGGACAACAG- - - TCCTTCTCTCAACGC- - - CAGGGATCGICC:- - - G
CTCGCTTCCCGGCACGCAGAGT CTCGGTCCCGATCCGTGCCCGG: - - - - -
TCGTACTCCGAGGAACTCGTTCAGACT GCTAAAACTGT TGCATCACCT GG
CCGT GGTATACTAGCCATTGATGAGT CAAATGCTACCT GCGGGAAGAGGT
TGGCATCTATTGGT CTGGACAATACAGAACCCAACCGT CAGGCCTATAGA
CAACTTCTACTGACCACTCCTGGCCTTGGT GAATATATTTCTGGGGCCAT
CCTTTTTGAGGAAACACT GTACCAGT CAACAACTGATGGAAAGAAGTTTG
TGGACTGCTTGCGT GAAAAGAAAAT TGT GCCTGGCATCAAAGT TGATAAG
GGITTGGTTCCTCTACCAGGATCAAACAAT GAATCTTGGT GCCAAGGCCT
GGATGGTTTGCCTTCAAGAT CTGCTGAATACTATAAGCAAGGT GCTCGCT
TTGCAAAGT GGCGCACTGT TGT TAGCATTCCCTGTGGTCCTTCTGCCTTG
GCTGT CAAAGAAGCTGCATGGGGT CTTGCACGCTATGCTGCTATTTCTCA
GGACAATGGTCTTGTGCCCATAGTAGAACCTGAGATTCTTCTTGATGGGG
ATCACCCAATTGATAGGACACT CGAAGT TGCAGAGAAAGT GTGGT CGGAG
GTCTTCTTTTACTTGGCACAAAACAATGT CTTATTTGAAGGAATCCTACT
TAAGCCTAGCAT GGT AACCCCAGGAGCT GAACACAAGGAGAAGGCTTCTC
CAGAGACCATCGCCAAATATACACTAACAATGCTTAGAAGGAGAGTACCT
CCTGCAGTTCCTGGAATC- - - TTTTTGT CTGGAGGGCAATCTGAAGT GGA
AGCAACATTAAACCT GAAT GCAATGAAT CAAAGCCCCAACCCATGCCATG
TTTCCTTCTCATATGCTCGT GCACTGCAAAACACT GTCCTAAAGACGT GG
CAAGGACATCCTGAGAAT GT TGAAGCGGCACAGAAGT CTCTTTTAGT TCG
GGCAAAGGCAAACT CCCTGGCTCAGCTTGGAAAGTACTCTGCTGAAGGT G
AAAGT GAGGAAGCTAAGAAAGGAATGT TTGTCCAGGGCTATACCTAC

GY.5.3.1.9c.fasta

>A

GCGTCATCAACCGCTTTGATTTGTGATACCGAAGCGT GGAAGGATTTGAA
GGGACATGTAGAAGATATTAAGAAGACTCATTTGCGTGATTTGATGAGT G
ATGCTAATAGATGCCAGTCCATGATGATGGAGT TTGATGGGTTGCTGT TG
GATTATTCTCGACAGCGT GCAACTGTTGAGACAATGGACAAGCTTTTGAA
CTTGGCAAAGGCTTCTCAATTGACAGAGAAGATCAGCCGCATGTTCAATG
GGGAGCATATTAACAGTACAGAGAACAGATCAGTTCTTCATGITGCGCTC
CGTGCTCCAAAGGATGCAGT TATCAAGGCTGATGGAATGAATGTGGTTCC
AGAAGT GTGGAACGT TCTAGATAAGATCAAGGAATTTTCTGACAAAATTC
GCTCTGGTTCATGGGT TGGAGCCACT GGCAAACCGCTGAAAGATGTCATT
GCGATTGGTATTGGTGGTAGCTTCTTAGGT CCACTGT TTGTCCACACGGC
TCTCCAAACAGATCCTGAAGCT CTAGAGT CTGCTAAAGGACGCCAGCTGC
GATTTCTTGCAAATATTGATCCTGT TGATGT TGCTAGAAATATCAGT GGA
CTAAATCCAGAAACTACTCTAGI TGTGGTGGTCTCGAAAACGT TTACAAC
AGCTGAAACAAT GCTTAACGCCAGAACATTGAGGGAATGGATAACAGCTG
CTCTTGGGGCTTCAGCTGT TGCAAAACATATGGT TGCTGTCAGCACTAAT
CTTGCGTTAGTAGAGAAGT TTGGTATTGACCCGAACAATGCATTTGCATT
TTGGGACTGGGT TGGTGGAAGGTACAGT GTTTGCAGT GCGGT TGGAGTCT
TACCTTTGTCTCTGCAGTATGGCTTCTCCATGGT TGAGAAGTTTTTGAAG
GGAGCTTCAAGCATTGATCAGCATTTCCAGT CCACACCGT TCGAGAAGAA
TATACCTGTGCTTTTAGGGT TGTTGAGTGTATGGAATGTATCATTTCTTG
GATATCCTGCTAGGGCCATCTTACCTTATTCGCAAGCCCTTGAGAAATTT
GCTCCACACATTCAACAG - - ---===========“““=-“““-“-----
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- - - - GTTAGTATGGAGAGTAAT GGAAAGGGAGT CTCAATTGATGGTCTAC
CTCTCCCGTI TCGAGACT GGTGAGATTGATTTTGGT GAACCT GGAACAAAT
GGTCAACACAGCTTTTACCAACT CATTCACCAGGGACGCGTAATCCCTTG
TGATTTCATTGGCATTGT GAAGAGT CAGCAACCT GTGTACCT TAAGGGAG
AGGTGGTCAGC- - - CACGACGAGCTCATGTCAAACTTTTTTGCACAGCCT
GATGCTCTTGCATATGGAAAAACT CCTGAACAGCT GCAGAAAGAGAATGT
TTCAGAAAATCTCATTCCCCATAAGACATTCTCTGGAAATCGACCTTCTC
TTAGCCTTCTACTTCCAGAATTGACTGCTTACAATGTTGGCCAGTTGITG
GCTATCTATGAACACAGAGTAGCAGT TCAAGCCTTTGT GTGGGGTATCAA
TTCGTTTGACCAGT GGGGCGT TGAGCTAGGAAAAGT TCTGGCTACTCAGG
TCAGGAAACAGCTTCATTCATCACGCACT CAAGGAACCGCT CCCGAGGGA
TTCAATTACAGTACCACCACACTTTTGAAACGATATCTCGAGACAAGITC

>P
ATGGCTTCATCGACTTTAATTTGCGAAACCCAGCCATGGAAGGACTTGAA
GTCTCATGITGAGGACATTAAGAAGACTCATTTACGCGAGT TGTTGAGT G
ACACCGACCGATGCAAGTCAATGGTGGT TGATTTTGATGGAATAACCCTT
GACTACTCACGCCAACGAGCCACCCCTGGTACCATGGATAACCTTTATAA
TCTGGCAGAGGCAGCT CATCTCAAGGAAAAGATTGATCGCATGT TCAATG
GGGAGCATATAAACAGCACT GAGAATAGGT CAGTGCTTCATGTAGCTCTT
CGT GCTCCAAGGGATGCAGT TATGCAAAGT GATGGCAAGAATGI TGTACC
AGATGT CTGGAATGT TCTGGACAAGAT CAAGGATTTCTCTGAGAGGGT CC
GCAATGGT TCTTGGGT TGGAGCCACAGGAAAAGCACTTACTGATGT TATT
TCAGTCGGCATTGGT GGCAGCTTCCTGGGTCCTCTTTTTGTGCATACCGC
TCTTCAAACAGAT CCAGAGGCCAGCAAAT GTGCTACAGGACGCCAATTCC
GATTTCTTGCAAATGTAGATCCTATTGATGT TGCTAGAAATATTGCAGGC
CTCAAACCTGAGACTACTCTCGITGTTGTGGTTTCAAAGACTTTTACCAC
AGCTGAAACTATGCTGAAT GCTCGAACACTAAGGGCATGGATTTCAAAAG
AACTCGGACCATCTGCAGI TGCCAAGCATATGGT TGCAGT TAGCACTAAT
CTTATGCTTGTGGAAAAGT TTGCGCATTGATCCTAACAATGCTTTTGCATT
CTGGGACTGGGT TGGT GGAAGATATAGT GTCTGTAGTGCTGI TGGCGT GT
TACCTTTGICTCTCCAATATGGT TTCACAGTTGTTGATAAGT TCTTGAAA
GGAGCATCAAGCATTGATCAGCATTTCTATTCTGCACCATTTGAGAAAAA
TCTACCTGTACTTCTAGGTATGI TGAGCGTGTGGAATGTTTCATTTTTTG
GATATCCTGCAAGAGCCATCTTACCTTATTCTCAAGCCCTGGAGAAATTT
GCACCGCACAT CCAGCAGGCAAACCTACTTGAGCTCACTTTCCTTTCCCT
TTTAGTCAGCATGGAAAGT AAT GGCAAGGGGGTATCTATTGATGGTAAAC
CACTTCCCTTTGAAACT GGTGAAATTGATTTTGGT GAACCAGGAACAAAT
GGTCAGCATAGCTTTTATCAACTAATTCACCAGGGACGTGTGATTCCCTG
TGACTTTATTGGT GI TGT GAAGAGT CAGCAACCGGTATACCTAGAAGGAG
AGGTTGTAAATAACCATGATGAACT CATGTCCAACTTTTTCGCCCAGCCA
GATGCCCTTGCATACGGGAAGACACCAGAAGAGT TGCAAAAAGAGAATGT
TCTGCAGCATCTCATACCTCACAAGACCTTCTCTGGCAATAGGCCTTCTC
TCAGCCTTCTGCTCTCTTCATTGGATGCTTACAAAATTGGACAGTTGI TG
GCGATCTATGAACACAGAGT TGCTGTGCAAGGCTTCATATGGGGCATCAA
TTCTTTTGACCAGT GGGGAGT TGAGT TAGGAAAGT CGT TGGCTACTCAAG
TTAGAAAGCAACTTCATGCATCTCGT GT GAAGGGAGAACCAGT TGAGGGT
TTTAATTTCAGCACTACAACAATGCTAACAAAATATCTGAAGGAAAGTTT
GGAAGT TCCAGCCAATCCTCCAACAATTCTTCCTCGGATA

>R

- - - GCTTTATCGGCTCTAATCTGTGATACTCAGCCCTGGAAGGACTTGAA
GGCTCATGI TGAGGACATTAAAAAAACTCATTTACGCAATTTGI TGGGCG
ACACTGAACGATGCAAGTCCCTG- - - GTTGAATTTGATGGAATCATCCTT
GACTACTCAAGGCAAACAGCCACTATTGACACACTGGATAAGCTCTATAA
CTTGGCAGAGGCAGCTCATCTCAAGGAAAAGATTCATCGC:- - - TTTAATG
GAGAGCGTATCAACAGCACAGAGAATAGGTCCGTGCTTCATGITGCTCTT
CGT GCTCCACGGGATGCAATTGTAAACAGT GATGGAAAGAATGI TGTACC
AGATGI TTGGAATGT TCTTGACAAGATTAAGGAGT TTTCTGAGAGGGTTC
GCAATGGT TCTTGGGT TGGAGCT ACAGGGAAACCACTGACGGATGT TATT
GCCATTGGTATTGGTGGCAGT TTCTTAGGTCCTCTTTTTGTGCACACTGC
TCTTCAAACAGAT CCAGAGGCTAGCAAAT CTGCAAAGGGCCGCCAGCTCGC
GITTTCTTGCAAATGI TGATCCAATTGACGT TGCTAGAAATATTGCAGGC
CTAAGCCCTGAAACCACCCTCGI TGTTGTGGTATCAAAAACTTTTACTAC
TGCTGAAACT- - - CTGAATGCACGAACT CTAAGGCCATGGATTTCAAGAG
AACTTGGGCCTTCTGCAGI TGCAAAGCACAT GGT GGCAGT TAGCACAAAT
CTTACGCTTGT TGAAAAGT TTGGTATTGATCCTAATAATGCTTTTGCATT
CTGGGACTGGGT TGGT GGCAGGTATAGT GT TTGCAGTGCTGI TGGAGT GT
TGCCTTTGICTCTCCAATATGGT TTCTCAATTGI TGAGAAATTCTTGAAA
GGAGCATCAAGCATTGATCAGCACTTTTCTTCAGCGCCATTTGAGAAAAA
TATTCCTGTACTTCTAGGT TTGT TGAGCGTATGGAATGTTTCAGTTCTTG
GATATCCTGCAAGAGCCATCTTACCTTATTCCCAAGCTCTGGAGAAACTT

- - - - GTTAGCATGGAAAGT AAT GGCAAAGGGGTATCCATGGATGGTGIGC
CACTTCCCTTTGAGACT GGCGAAATTGATTTTGGT GAACCAGGGACAAAT
GGACAGCACACGCTTTTATCAACTAATTCACCAGGGACGTGTAATTCCCTG
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TGATTTTATTGGT GI TGT GAAGAGT CAGCAACCT GTATACCT CGAAGGAG
AGGTTGT CAATAACCATGATGAACTCATGTCCAACTTTTTTGCACAACCA
GATGCGCTTGCTTATGGGAAGACAGCAGAGCAGT TGCAAAAGGAGAATGT
TCCACAGCATCTAATTCCTCACAAGACCTTCTCCGGAAACAGGCCTTCTG
TCAGTATTCTGCTTTCGT CACTGGATGCTTACAAAATTGGACAGCTGI TG
GCAATCTATGAACACAGAGTAGCAGT GCAAGCCTTCGT TTGGGGAATCAA
TTCTTTTGACCAGT GGGGAGT TGAATTAGGGAAGT CACTGGCAACTCAAG
TCAGAAAGCAACT CAATGCAT CTCGTACAAAGGGAGAACCAGT TGAGGEC
TTTAATTTCAGCACTACGACAATGCTAACAAGATACCTTGAGGAAACTTC
GGAAGT GCCAGCCAAGCCTCAAACTCTTCTACCTCGGATA

>0

- - - GCGTCGT CGGCGCTAAT CT GCGACACCGAGCAGT GGAAGGGCCTCCA
GGCGCACGT CGGGGCGAT TCAGAAGACGCACCTGCGCGATCTGATGGATG
ATGCCGAGCGCTGCAAGGCAACA- - - CCTGAGTATGAAGCCATATTTCTG
GATTACT CGAGGCAGCGT GCAACT GGCGAGACCATGGAGAAGCTGT TTAA
ATTGGCAGAGGCGGCAAAGCTCAAGCGAGAAGATTGAGAAG: - - TTTAGTG
GTGACAAGATAAATAGCACAGAGAACAGATCTGTGCTTCATGTAGCTCTA
AGGGCTCCAAGAGACGAAGT AATAAAAAGT GATGGGGTCAATGTGGT TCC
CGAAGT TTGGGGTGTAAAAGATAAAATCAAGCAGTTTTCAGAAACTTTTA
GGAGT GGATCATGGGT TGGGGCAACTGGTAAAGCATTGACAAATGT TGT G
TCAGTTGGAATAGGTGGTAGCTTTCTTGGTCCTCTGT TCGTGCATGCTGC
CCTCCAGACAGAT CCAGAAGCT GCAGAAT CTGCCAAAGGGCGACAGTTAA
GATTCCTTGCAAATGI TGACCCT GT TGATGT TGCACGAAGCAT CAAAGAT
TTAGATCCTGAAACAACACTTGT TGTGGT TGTCTCAAAGACCTTCACAAC
AGCTGAAACA- - - TTAAATGCTCGAACTCTCAAGGAGTGGATTGICTCTT
CTCTTGGACCTGATGCTGT TGCGAAACATATGATTGCTGTCAGTACCAAT
CTTGAGCTTGT GGAGAAGT TTGGAATTGACCCTAAAAATGCTTTTGCATT
TTGGGACTGGGT TGGTGGTCGCTATAGTGTTTGCAGTGCTGI TGGTGICC
TGCCCTTATCTCTTCAATATGGT TTTCCGATTGI TCAGAAATTTTTGGAG
GGT GCAGCCAGCATCGACAAACACTTCCGT TCATCTTCATTTGAGAAAAA
CATACCTGTACTCCTTGGTTTGCTGAGTGIGTGGAATGTTTCCTTTCTTG
GATATCCAGCTAGAGCAATATTGCCCTATTCCCAGGCACTTGAGAAATTT
GCACCACATATTCAGCAG - - ----==--mmmmmmmmmm e e oo o -
- - - - CTTAGCATGGAGAGTAAT GGAAAGGGTGTCTCTATTGATGGCGI TC
AATTGICCTTTGAGACTGGT GAAATTGATTTTGGT GAACCT GGAACCAAT
GGGCAACACACGCTTCTATCAATTAATCCATCAGGGAAGAGTTATTCCTTG
TGATTTTATCGGCGT CGT GAAAAGCCAGCAACCCGT TTACT TGAAAGGCG
AAATTGT GAGCAATCATGACGAATTGATGTCCAATTTCTTTGCTCAGCCT
GATGCACTTGCTTATGGAAAGACCCCT GAACAACT GCACAGCGAGAAAGT
ACCTGAACATCTTATCTCTCATAAGACT TTTCAGGGCAACCGACCATCAC
TTAGTTTATTGCTGCCCTCATTATCTGCTTATGAGATTGGACAGCTTTTA
TCCATCTACGAGCACCGGATTGCAGT TCAGGGT TTCCTATGGGGAATAAA
CTCATTTGACCAGT GGGGAGT GGAACT GGGAAAGT CTCTGGCTTCTCAAG
TGAGAAAAT CTCTGCATGCAT CCCGCAT GGAAGGAAAGCCT GT CCAGGEG
TTCAACAGCAGCACTGCAAGT TTGCTGACACGATATCTCGCTGT TGAGCC
ATCCACTCCTTACAACACTACAACA- - - ATGCCGAAAGT T

>V

- - - GCTTCCTCTACTCTAATCTGCGATACTGAGCCATGGAAGAACTTGAG
GGCTCACGTTGAGGATATTAAAAAGACTCACTTGCGTGATTTGATGAGT G
ACACGAAGAGATGCCAGTCAATG- - - GTCGAGT TTGACGGGTTGCTGI TG
GACTACTCACGGCAGT GT GCCACT CTGGAAACCATGGATAAGCTCTTCAA
ATTGGCAGAGGCAGAAAAT CTCAAACAAAAAATTGGCAGA- - - TACAATG
GAGAGCGTATAAACAGT ACAGAGAATAGGCCGGTACTTCATGTAGCTCTC
CGTGCTCCAAGGGATTCTGT TATACAGAGT GATGGCAAAAATGT GGTCCC
AGATGT CTGGAAAGT TCTAGACAAGATCCAAGTATTTTCTGAGACAGTCC
GCAGT GGTTCCTGGGT TGGAGCCACT GGAAAAGCATTGACAGATGTAATT
TCTGTGGGCATTGGTGGCAGCTTCTTAGGCCCTCTTTTTGTGCACACTCGC
TCTGCAAACAGAT CCAGAGGCTAGTAAATTTGCAAAAGGGCGCCAGCTCGC
GTTTCCTTGCAAATGI TGATCCT GT CGATGT GGCTAGAAATAT CACAGGG
CTGAACCCTGAAACTACTTTAGI TGTGGTGGTTTCAAAGACTTTTACAAC
AGCTGAAACT- - - TTGAATGCCCGTACTCTAAGGGAATGGATTTCACGCTG
CTCTAGGGCCT TCAGCAGTAGCAAAGCATATGGTGGCTGTCAGTACTAAT
CTTACGCTTGTAGAACAGT TTGGCATTGATCCTAATAATGCTTTTGCATT
CTGGGACT GGGTAGGAGGCCGATATAGTGI TTGCAGT GCTGTTGGTGTGC
TGCCTTTATCTCTCCAATATGGITTCTCAGTTGITGAGGGITGG: - - - - -

115



GLY.5.3.1.9p.fasta

>A
GCCTCTCTCTCAGGCCTATACTCTTCTTCTCCATCTCTCAAACCTGCCAA
AAACCATTCCTTTAAAGCA- - - - - === - - - o e oo o - - TTGCCGGCGC
AATCTCGAGATTCCTTCTCTTTCCCACATACCTCCAAA- - - - - - CCCACC
AATCTACCGTTGACTCTCTCCTCGGCTCGT TCTGTGGCACGCGACATTTC
TCATGCGGAT- - - - - === === m- - TCGAAGAAAGAGCTTCTTAAGG
ATCCGGATGCGT TGT GGAAGCGATACCT CGATTGGT TTTATCAGCAGAAA
GAGCTTGGGT TGTATCTGGATATTAGTCGGGT CGGATTTACCGATGAGT T
TGTGGCTGAAAT GGAGCCAAGGT TTCAAGCTGCGT TTAAGGCTATGGAGG
ATCTTGAAAAAGGGT CTATAGCGAATCCT GATGAAGGAAGAATGGTTGGA
CATTACTGGCTTAGGAACTCTAAGCTCGCACCTAAGCCTACTTTAAAGAC
CTTGATCGAGAACACACTTGATTCTATTTGCGCTTTCTCCGACGACATAA
TCTCTGGAAAGATAAAGCCACCATCTTCTCCTGAGGGTCGTTTTACTCAG
ATACTTTCTGTTGGCATTGGAGGCTCGGCTCTTGGACCTCAATTTGTCGC
TGAGGCCTTGGCTCCTGATAATCCTCCA- - - - - - ATAAGATTCATTGACA
ACACCGACCCTGCTGGAATTGATCATCAGATTGCACAACT TGGGCCAGAG
CTGGCCTCGACTTTAGTAGT TGTCATCTCAAAGAGT GGAGGTACTCCTGA
AACTAGAAAT GGACTACTGGAAGT GCAGAAAGCATTCCGA- - - GCTGGTC
TGAATTTCGCAAAACAGGGT GTTGCAATAACCCAAGAGAACTCATTACTG
GATAATACGGCAAGAATTGAAGGT TGGCTAGCTAGATTTCCTATGTACGA
CTGGGT GGGTGGAAGAACATCAATAATGT CTGCAGT TGGTCTGCTTCCAG
CAGCACTACAGGGGATTAATGT TAGGGAGATGCTTACTGGTGCTGCTTTA
ATGGATGAGGCTACTAGGACAACT TCGAT CAAGAATAACCCT GCAGCGCT
CTTAGCTATGT GTTGGTACTGGGCT TCCAATGGCGT TGGT TCCAAGGATA
TGGTTGTCCTTCCTTACAAGGATAGCTTATTGCTATTTAGTCGGTATCTG
CAGCAGCTGGT CATGGAATCACTAGGAAAGGAGT TTGATCTTGACGGTAA
CACTGTTAATCAAGGGT TAACTGT GTATGGAAATAAGGGAAGCACAGATC
AGCACGCCTACATTCAACAGCT GAGAGATGGTGTGCACAATTTCTTTGCA
ACCTTCATAGAAGT GT TACGGGACAGACCCCCTGGT CACGAT TGGGAGCT
TGAGCCAGGTGTCACTTGTGGAGACTATCTCTTTGGGATGCTACAGGGAA
CTAGATCTGCTTTATATGCAAACGGTAGAGAATCCATCAGTGTTACAATC
CAGGAAGT GACACCAACATCTGT TGGGGCTATTATAGCTCTTTATGAAAG
AGCTGTTGGTTTATATGCCTCAATTGTGAACATAAATGCTTACCACCAAC
CCGGT GTGGAAGCT GGGAAAAAGGCAGCAGCAGAAGT TCTCGCCCTGCAA
AAGCGGGTATTGTCAGTTCTTAATGAAGCCACT TGTAAAGATCCGGTAGA
GCCATTGACACT GGAAGAGATAGCT GATCGT TGTCATGCT CCTGAGGAAA
TAGAAATGATATACAAGATCATAGCGCACATGT CTGCAAACGACAGAGTT
CTGATAGCAGAAGGAAACT GTGGATCGCCACGAAGTATCAAAGTGTATTT
GGGCGAGTGCAATGTGGATGAG: - - - - - CTGTACGCA

>p

ATCCTAATTCTCTATGGAGGAGATACGT TGACT GGCTCTACCAGCACAAG
GAATTAGGGT TGTATTTGGATGI GAGT CGGATCGGT TTCACGGACGAGT T
TGTTTCGGAAAT GGAGCCCCGAT TCCATAAGGCGT TTAAGGACAT GGAGG
AATTAGAGAAGGGCGCGAT TGCCAATCCTGAT GAAGGGAGAATGGT TGGG
CATTATTGGT TGAGGAATTCAACCTTAGCGCCTAAGT CGTTTTTGAAAAC
TCAGATTGATAAGGCTCTTGATCCTGITTGTGATTTTGCTGATCAAGT CG
TCAGTGGTAAGATTAAGACTCCGGACGSG: - - - - - GGGCGTTTTACTCAA
ATACTTTCTGTTGGGATTGGTGGTTCAGCTCTCGGTCCGCAGTTTGITGC
GGAGGCATTGGCGCCCGATAATCCTCCTCTCAAGATAAGGT TCATTGATA
ATACAGACCCTGCTGGAATTGATCATCAGATTGCTCAGCTTGGACCCGAG
CTGCCTTCTACTCTTGICATTGI GATTTCAAAGAGT GGAGGAACCCCTGA
AACTAGAAATGGT TTGT TGGAAGTACAGCAGGCCTTTCGTGAAGCTGGAC
TGGATTTTGCAAAACAGGGT GTCGCTATAACACAAGAAAATTCATTACTA
GACAACACTGCAAGAATTGAGGGCTGGT TGGCTAGATTCCCTATGTTTGA
TTGGGTGGGT GGTAGGACATCTGAAATGT CTGCAGT TGGCCTGCTTCCAG
CAGCCCTTCAGGGGATTGACATCAGAGAAAT GCTAGCTGGTGCGGCATTG
ATGGAT GAGGCAAATAGGACCACAGT GCTTAGGAATAACCCTGCACGCTTT
GCTACGCTTTATGT TGGTATTGGGCT TCTGAGGGGEGT GGGATCTAAGGACA
TGGTTGTGCTTCCATACAAGGACAGCCTATTGCTATTCAGTAGGTATTTG
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CAACAGCTGGTCATGGAAT CACT TGGAAAGGAATTTGATCTTGATGGTAA
TCGGGTAAAT CAAGGACT TACCGT CTAT GGAAATAAAGGGAGCACGGATC
AGCATGCTTACATTCAACAACT GAGAGAAGGAGT GCACAATTTCTTTGTA
ACGTTCATTGAAGT GCTACGAGAT AGACCCCCT GGOCAT GAT TGGGAGCT
TGAACCAGGT GTCACATGT GGTGACTACCTATTTGGAATGT TACAGGGAA
CTAGGTCAGCTCTGT ATGCCAAGGACAGGGAAT CTATAACAGT TACAGTG
CAAGAAGT GACCCCCAGAT CTGT TGGGGCTCTTATTGGGCT TTATGAGCG
GGCAGTTGGGATATATGCCTCACT TGTCAACAT CAATGCT TATCATCAAC
CTGGTGT GGAAGCAGGGAAGAAAGCAGCAGGAGAAGT TTTAGCTCTTCAG
AAGCGGGT TTTGGCAGT GCTCAAT GAGGCAAGCT GCAAACAGCCCGTGGA
ACCATTGACAAT CGAGGAAGT AGCCGAT CGT TGCCATGCTACCGAAGATA
TTGAAATGATATACAAGAT AATTGCACACATGGCT GCTAATGACAGAGCA
CTTATAGCT GAAGGCAGCT GTGGT TCACCGOGCAGT CTCAAAGTTTTCCT
TGGAGAGTGTAATGTGGATGAG: - < - = < = = === = = - -

>R
GCCTCACTCTCCGGTCTCTGCTCCTCGTCTCCATCTCTCAAAACAAAAAC
TTCTCTTCTTAAAACAGCT- - - - - - CTCAACTCTGCTCCTCTTAAAACC-
----------- TCACTCGCATTTCCACCTCGC: - - - - - - - - - - - ACTTCC
CGATTTACCCCT GCACAGT CAAT CGCGOGCGAGAT TTCCGCTGATTTATC
CAAAACAAACT ATAAAT TATCGGT CAAACCGGAGCAAGGACTAGAGAAAG
ATCCAAACAGT CTATGGAGAAGAT ACACGGAGT GGCTGTACCAGCACAAG
GAGTTAGGGCTTTATTTGGATGT GAGT CGGAT CGGGT TCACGGACAACTT
TGTAGAAGAGAT GGATCOCCGCT TTCAAAAGGCGT TTAAGGATATGGAAG
AACT TGAGAAAGGT GCAAT TGOGAAT CCTGAT GAAGGGAGAATGGTTGGT
CATTATTGGT TGAGGAATCCGGGTCTTGCTCCTAAAGCTTTTTTGAAACA
ACAGATTGATAAAGCT CTCGACGCCGT TTGT CAGT TTGCTGGOGACGTCG
TCAGTGGTAAGAT TAAGCCCOCGAAT TCACCAGAAGGCOCGT TTTACTCAA
ATACTTTCTGTAGGTATTGGAGGT TCAGCTCTTGGACCACAATTTGTTGC
CGAGGCTCTTGCGOCT GATAATCCTCCTCTCAAGATAAGATTTATTGATA
ATACGGATCCAGCT GGAAT TGATCATCAGAT TGCTCAGCT TGGTCCTGAG
CTTTCTTCTACTCTTGTGATAGT GATTTCTAAGAGT GGAGGTACCCCTGA
AACTAGAAATGGTTTATTGGAAGT TCAGAAGGCCT TTCGTGAAGCTGGCC
TGGAGT TTGCAAAACAGGGAGT TGCTATAACGCAAGAAAATTCATTACTA
GACAACACT GCAAGAAT TGAAGGATGGT TAGCTAGATTCCCCATGTTTGA
CTGGGT TGGT GGGAGGACAT CTGAAAT GT CTGCAGT GGGCCTTCTTCCAG
CAGCACTTCAGGGGAT TGACAT TAGGGAAAT GCT TGCTGGOGCGTCACTG
ATGGATGAGGCAAATAGAACCACAGT GCTTAGAAATAATCCTGCAGCTAT
GCTAGCTTTATGCTGGTACT GGGOCT CTGAT GGGATAGGATCCAAGGACA
TGGTCGTCCTTCCTTATAAGGACAGT CTGTTACTATTTAGTAGGTATTTA
CAGCAACT AGT CATGGAAT CACT TGGGAAGGAGT TTGACCTGGATGGTAA
TCGGGT GAAT CAGGGACT TACAGTATAT GGAAATAAAGGGAGCACAGATC
AGCACGCCTACATTCAACAACTAAGAGAGGGT GTACACAATTTCTTTGTG
ACGTTCATTGAAGT GCTGOGT GATAGACCTCCTGGTCATGAT TGGGAGCT
CGAACCAGGT GT CACATGT GGTGACTACCTATTTGGAATGCTACAGGGAA
CTAGGTCTGCATTGTATGCTAATGATAGGGAGT CCATAACTGTTACAGTG
CAAGAAGT GACACCT AGAACT GTGGGGGECCCT TGTTGCACT TTATGAGCG
AGCGGTTGGAATTTATGCATCACT GGTCAATATCAATGCTTATCATCAAC
CCGGTGTAGAAGCT GGGAAAAAGGCT GCAGGGGAAGTATTAGCTCTTCAG
AAGCGTGTGT TAGCAGT GCTTAAT GAGGCAAGT TGTAAAGAGCCTGTTGA
ACCTTTGACACT TGAAGAAGT AGCT GAACGT TGCCAT GCAGAAGAAGATA
TTGAAATGATATACAAGAT TATACT GCACATGGCT GCCAATGATAGAGCA
CTAATTGCCGAAGGT AATTGT GGT TCACCACGCAGCAT CAAAGTGTTCCT
TGGGGAGTGTAATGTTGAAGCA: - - - - - TCATATGCT

>0

(GCGTCCAT CTCCGECGOGE0GGECGECCT CCGT CCTCGT CGGOGE0GT GCAG
(GCTGCGGECT GOGGOGGCAGCT CCTCCT CCGOCCCT CCCACCTCCGCCTCC
(GCGOCCOCCACT CCATCGCGGACCT CTCCOGCT CCTCCTCGTCCTCGTCG
GAGCAGCAGCCCTCCT CTACCCCGGCGECGOCGCT CGCCT CCAGGCOGEG
GCAGAACGGC- - - < = === === - = - AGCACCCGOGGOGCGGT GRAGAAGG
ACCCGAT CAAGCT GTGGGAGAGGT ACGT GGAGT GGCTGTACCAGCACAAG
GAGCTCGGCCTGT TCGT GGACGT GAGCCGGAT GGGGT TCACGGAGGAGT T
CCTCCGOCGGAT GGAGOCGOGG - - CAGCGOGCCTTCGCGRCGATGOGEG
AGCT CGAGAAGGGGGCCAT CGOCAACCCOGACGAGGBGECOGCATGGTTGAC
CATTACTGGCT CCGCGACCCAGGOCT CGCCOCCAACT CCTTCCTCCGCAC
CAAGATCGAGACCACCCT CGACCGCATCCTCGCCTTCTCCCAAGACGTCG
TCTCCGGCAAGAT TAAACCT COGT CATCTCCAGCT GGOCGAT TTACTCAA
ATACTCTCAATAGGAAT TGGAGGATCAGCTTTGGGGCCTCAATTTGTTTC
AGAGGCACT TGCACCTGATAACCCT CCAT TGAAGATACGATTTATTGACA
ACACTGATCCT GCT GGAAT CGACCAT CAAAT TGCT CAACTAGGACCAGAG
CTTGCATCTACTCTTGTAATTGTTATTTCTAAGAGT GGAGGCACACCTGA
AACCOGGAAT GGTCTGCT TGAAGT GCAAAAAGCCT TCCGAGAT GCTGGGC
TGGATTTCTCGAAACAGGGAGT TGCAGT TACTCAAGAAAATTCTCTGTTA
GACAACACT GCCAGAATAGAGGGATGGT TAGCTAGATTTCCCATGTTTGA
CTGGGT TGGT GGAAGAACAT CAGAAAT GT CAGCT GTCGGATTGCTTCCAG
CTGCATTACAGGGTATCGATAT CAAAGAAAT GT TAGT TGGOGCAGCACTA
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ATGGAT GAGGAAACCAGGAATACT GT GGT TAAGGAAAAT CCAGCAGCCTT
ACTTGCTTTGTGCTGGTATTGGGCAT CGGAAGGAATAGGAAATAAGGATA
TGGTTGTACTTCCGTACAAGGATAGT TTCCTACTTTTGAGTAGATATTTG
CAACAGCTTGT G- - - GAATCTCTTGGGAAAGAATTTGACCTTGATGGCAA
TCGGGT TAATCAAGGT CTAACT GTGTAT GGCAACAAAGGAAGCACCGATC
AGCATGCCTACATTCAGCAGCTGAGAGAAGGTGTACACAACTTCTTCGT T
ACTTTTATTGAGGT TTTGCGT GATAGGCCT CCTGGT CATGATTGGGAGCT
TGAACCTGGAGT TACATGT GGTGACTATTTGT TCGGGATGI TGCAGGGAA
CCCGTTCTGCTCTTTATTCTAATGACCGAGAATCCATCTCCGITACTGTIG
CAAGAAGT TACTCCTAGGGCTGI TGGAGCGCTGGT TGCTCTATATGAACG
TCCTGTGGGGATTTATGCTTCTTTAGTAAATATCAATGCCTATCATCAGC
CTGGT GT TGAGGCT GGGAAAAAGGCAGCAGGTGAAGT GTTGGCACTTCAG
AAGAGGGT GCTGACTGT TCT GAAT GAGGCCAGCT GCAAGGAT CCTGCCGA
GCCGT TGACGCTGGATCAAATAGCAGAGCGCTGT CATTGCCCTGAAGATA
TTGAGATGATATACAAAATAAT CCAGCACAT GGCAGCAAAT GATAGAGCG
CTCATAGCAGAAGGCAGCTGCGGT TCTCCTCGAAGCATCAAGGT TTACCT
TGGAGAATGCAATGTAGATGAGGATATGCTTGCTCCT

>V

GCTTCCGT CTCCGGCATCTGCTCTTCCTCATATCCGT TCAAATCCAAGCA
CTTCACCGCCAGATCATCG: - - - - - CCCTCCTCTACAATCATGCCTTCTT
TTAGAATAGACT CTCTCACATTCCCCACT CGT CCTAAACT GGACGATCGG
ACTCTGGT TCTCACTCCGI CCGT GGCT CGGGAGGTATCGGCGGACTTGTC
CAAAAGCGAG--------- CCGT CTCCCAAGAAGAAGGGACTAGAGAAGG
ACCCGGGAGCT CTGTGGCGCAGATACGT CGACT GGT TGTACCAGCACAAG
GAGITAGGGCTTTTTCTCGATGTI GAGT CGGATCGGATTTTCGGAGGAGT T
CGT GGAGGAGAT GGAGCCCAGGT TCCAGGCGGCTTTTCGCGCGATGCAGG
AGCT GGAGAAGGGAGCCAT TGCGAAT CCCGACGAAGGACGGATGGT TGGT
CATTACT GGCTGAGGAGCTCTAAGCTCGCACCCAACCCGTTTCTGAAGT T
GCAGATTGAGAATACTCTTGAGGCTGT TTGCAAGT TCGCCGAGGACGT CG
TCAGCGGTAAGATTAAACCT CCATCTTCTCCAGAGGGTCGCTTTACACAT
GTCCTTTCTGI TGGAATTGGAGGT TCGGCTCTTGGACCTCAGITTGTTGC
AGAGGCATTGGCTCCTGATAATCCTCCTCTCAAGATAAGATTCATTGATA
ATACAGATCCAGCT GGAATTGATCACCAGATTGCCCAGCT TGGCCCCGAG
CTGGCCTCTACAATAGTAATTGT CATTTCAAAGAGT GGAGGCACTCCTGA
AACTAGGAATGGT TTGT TGGAAGTACAGAAGGCCTTTCGTGAAGCTGGTC
TGGATTTTGCAAAACAGGGT GTTGCCATTACACAAGAAAATTCATTATTA
GACAACACTGCTAGAATTGAGGGT TGGTTAGCTAGATTTCCTATGTTTGA
CTGGGTGGGT GGAAGGACATCTGAAATGT CTGCAGI TGGCCTACTTCCTG
CTGCACTTCAGGGGATTGATATCAGAGAAATGCTTGCTGGTGCTTCATTG
ATGGATGAGGCTAATAGAACCACT GTGGT TAGGAATAACCCTGCAGCATT
GCTACGCTTTATGT TGGTATTGGGCT TCTGAGGGAGT AGGATCCAAGGATA
TGGTTATTCTTCCTTACAAGGACAGCTTATTATTATTCAGTAGGTATTTG
CAGCAACTGGT G- - - GAATCAATTGGAAAGGAGT TTGACCT GGATGGAAA
TCGGGT GAATCAAGGACT TACGGT CTACGGGAATAAAGGCAGCACAGATC
AACATGCATACATTCAACAATTGAGAGAGGGT GTGCACAACTTCTTTGTG
ACATTCATTGAAGT TCTGCGT GATAGACCCCCT GGT CATGATTGGGAGCT
TGAACCAGGT GTCACATGT GGT GACTACCTCTTCGGAATGCTTCAGGGAA
CAAGGT CAGCTCTATATGCCAAGGACCGGGAATCAGT TACAGT CACTGT G
CAGGAAGT GACGGCTAGATCTGT GGGGGCTATGATAGCATTGTATGAGCG
AGCAGI TGGAATATATGCCTCACTAGT CAACATCAATGCTTACCATCAAC
CCGGT GT GGAAGCT GGGAAAAAGGCAGCAGGAGAAGTATTAGCTCTTCAG
AAGCGGGT TCTGGCAGT TCTGAAT GAGGCCAGCT GTAAGGAGCCCGT TGA
ACCATTGACACTTGATGAAGTAGCT GAACGCT GCCATGCGCCTGAAGATA
TCGAAATGATTTACAAGATTATTGCTCATATGGCCGCCAATGATAGAGCT
CTTATTGCT GAAGGCAGT TGCGGT TCACCCCGGAGCATCAAAGT TTTCCT
TGCGGAGIGTTATGTCGATGAG- - - - - - CTGTATGCT

GLY.5.4.2. 2. fasta

>A

- - - ACGTCGACCTACACGAGATTCGATACCGTATTTCTCTTTTCTAGGTT
CGCCGGCGCTAAGTATTCGCCGTTATTGCCGTCTCCGTCGTTTACTTTAT
CTACTTCCGGG- - - - - - ATTCATATCAGAACCAAACCGAATTCTCGT- - -
------------ TTTCACTCGATTATAGCATCCTCCTCATCTTCATCTGT
AGTCGCCGGAACTGATAGCATTGAGATTAAATCGT TGCCGACGAAGCCTA
TTGAAGGACAAAAGACT GGAACTAGCGGACT CCGGAAGAAGGT GAAAGT T
TTCATGGAAGATAATTATTTAGCCAACTGGATTCAGGCATTGITTAATTC
ATTGCCACTTGAGGATTATAAGAATGCAACGT TGGTTTTAGGAGGTGATG
GTCGTTACTTTAACAAAGAAGCT TCACAGATCATTATCAAAATTGCTGCT
GGGAATGGAGT TGGACAAATTTTAGT TGGAAAGGAAGGCATTTTGTCAAC
CCCAGCGGTTTCCGCTGTAATCAGGAAAAGAAAG - - - - -~ ---------
----- GCAAATGGAGGATTCATTATGAGT GCAAGCCATAATCCTGGTGGA
CCTGAATATGACTGGGGTATCAAGT TCAATTACAGCAGTGGTCAGCCTGC
TCCTGAAACCATTACTGACAAAATATATGGAAATACACTTTCAATCTCTG
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AGATTAAGGT GGCAGAGATTCCTGATATTGATCTTTCTCAAGT TGGAGTG
ACCAAATATGGGAATTTCAGTGTAGAAGT TATAGATCCTGT TTCCGACTA
TTTGGAGCTCATGGAGGATGI TTTCGACTTTGATCTCATCAGAGGTCTTC
TTTCAAGATCAGATTTTGGGT TCATGI TTGATGCCATGCATGCTGITACT
GGTGCTTATGCGAAACCAATTTTTGT CGACAATCTTGGAGCCAAACCGGA
TTCAATTTCCAACGGAGT TCCCCTGGAAGATTTTGGGCATGGCCATCCTG
ATCCTAATTTGACATATGCAAAGGATTTGGTTGATGTCATGTATCGTGAC
AATGGACCGGATTTCGGAGCAGCAAGT GATGGT GATGGT GACAGAAATAT
GGTTTTAGGAAACAAATTCTTTGTCACTCCTTCAGACTCTGTAGCTATCA
TCGCAGCCAATGCACAAGAAGCAATTCCATATTTCCGT GCTGGTCCTAAG
GGGCTGGCACGT TCTATGCCGACAAGT GGTGCTCTTGATCGTGT TGCCGA
GAAGTTGAAGCTTCCTTTCTTCGAGGT TCCCACTGGATGGAAATTTTTTG
GAAATCTTATGGATGCTGGAAAATTGT CAATCTGT GGAGAAGAGAGCTTT
GGCACAGGT TCTGATCACAT CCGT GAGAAGGATGGAATATGGCCTGTIGI T
GGCGTGGCTTTCGATCCTTGCTCATCGCAACAAGGACACGAAACCAGGEG
ACAAGTI TGGTGTCTGT TGCAGATGI TGT GAAAGAGTATTGGGCGACATAC
GGAAGGAACTTTTTTTCAAGATACGACTATGAAGAATGTGAATCTGAAGG
AGCCAATAAAAT GATCGAGTATCTTAGAGAAATCTTGT CTAAGAGCAAGG
CCGGTGACGT TTATGGAAACTATGT CCTCCAGTTTGCAGATGACTTCTCA
TACACAGACCCTGI TGATGGAAGT GTTGCATCCAAGCAAGGTGTTCGGTT
TGTGTTCACGGATGGATCCAGAATCATATTTCGT TTATCCGGAACT GGCT
CAGCTGGAGCTACAGT GCGAATATACATTGAACAATTTGAGCCAGACGT T
TCAAAACAT GATGT GGATGCACAAATAGCTCTTAAACCTTTAATCGATCT
TGCATTGI CTGTATCAAAGCT GAAGGACT TCACAGGGAGGGAGAAGCCCA
CTGICATTACA

>P

---------------------- GCAATTAATTCAGT GCCGACAAAGCCAA
TTGAGGGT CAGAAGACAGGGACAAGT GGTCTGCGAAAGAAGGT TAAGGT T
TTCACTGAGGAAAACTACCTTGCAAATTGGATTCAGGCATTGITTAATTC
ATTGCCACCAGAGGATTACAAGAAT GGAGT GCTGGT CTTGGGAGGGGACG
GTCGITACTTCAATCGAGAAGCT TCACAGACAATCATCAAAATTGCTGCA
GGGAATGGT GT TGGCAAAAT CCTTGT CGGCAAGGAAGGTATTATGTCCAC
GCCACCTGITTCTGCG - - - === === m s s s m e e e e e e e - -
----- GCCAACGGT GGATTTATAAT GAGT GCAAGT CATAATCCTGGAGGG
CCTGAATATGATTGGGGTATCAAGT TTAATTACAGCAGT GGGCAACCTGC
ACCTGAATCCATCACTGACAAGATATATGGAAACACCCTTTCTATATCTG
AGATTAAGATGGCGGACATTCCTGATGTCGACCTTTCTAGCCTCGGAGTC
ACAGAATATGGAAACTTCATTGT CGAAGTAGTAGACCCAGT TTCGGATTA
TTTGGAACTAATGGAGAATGTATTTGATCTTGAGCTCATCAAAAGTCTCC
TTTCACGGTCAGATTTCAGGT TTGTATTCGATGCCATGCATGCTGITACT
GGTGCTTACGCAAAACCCATCTTTGT GGACAAGCT TGGGGCCAGT CCGGA
TTCAATTTCAAATGGGGTACCT CTGGAGGATTTTGGT CACGGCCATCCAG
ATCCTAATCTTACATATGCCAAGGATTTGGTCAACATCATGTATGGTGAG
AATGGACCAGATTTTGGAGCT GCAAGT GATGGAGAT GGGGACAGAAAC- -
- ATCCTAGGTAGAGGGT TTTTTGTCACTCCTTCAGATTCGGT TGCTATCA
TTGCTGCCAATGCACAGGAAGCCATTCCATACTTTATGAGT GGCCCTAAG
GGITTAGCTCGI TCCATGCCGACAAGT GGT GCTCTAGATCGTGTGGCTGA
AAAATTGAATCTTCCATTTTTTGAGGTCCCTACTGGTTGGAAATTTTTTG
GGAATCTT- - - GATGCTGGAAAACTGTCAATTTGT GGTGAAGAAAGTTTT
GGAACTGGT TCTGATCACATTCGT GAGAAGGATGGCATATGGCCTGITTT
AGCTTGCCTTTCAATTATTGCTTACAGAAACAAAGACAAGAAACCAGGEEG
AGAAGT TAGTATCTGT TGCTGATGI TGCGAAAGAGCATTGGGAAACCTTT
GGAAGAAATTTCTTTTCTAGATATGACTATGAAGAATGTGAATCTGAAGG
TGCCAACAAAAT GATCCAGAATCTTAGAGATATAGT CTCTAAAAGCAAAC
CAGGTGATAAGTATGGAAATTACACCCTTCAGTTTGCTGATGACTTTACG
TACACT- - - CCTGI GGATGGAAGT GTGGTATCAAAGCAAGGTGTCCGGTT
TGTTTTCACCGATGGATCAAGGATTATATTCCGT TTATCTGGAACT GGAT
CAGCAGGT GCAACTGT CAGAATCTACATCGAACAGTATGAACCAGATGTC
TCTAAACAT GAGAT GGATGCCCAAGT AGCCCTAAAACCACTAATAGATCT
GGCATTGTCTGTATCAAAGT TGAAAGACT TCACAGGAAGGGACAAGCCAA
CAGTCATCACA

>R
GCGTCCTCTTCCTGTTTAAGAATAGAAACCATCTTCTCTTCCACATTCTC
TAAGCTTAAGCAATCTAATCCAAATCGAAATGCCACTAATATCATTTCTT
CTTCTAATTCTTCTCGICTTTTGTATCCAGAACTTCCTATTTTAAGAACA
ACCTCACCTTCTTTTCGCTCCCTCTCTATCAAAGCTTCCTCTTCGACTGC
CATCGCTGAACCAGAAGGCATCAAGATTAATTCACTTCCAACTAAGCCTA
TTGAAGGT CAGAAGACAGGAACTAGT GGTCTTCGAAAGAAGGT TAAAGT T
TTCATGCAAGAAAATTACCTAGCAAATTGGATCCAGGCATTATTTAATTC
ATTACCGCCAGAGGATTACAAGAATGCGTTATTGGT CTTAGGAGGAGATG
GTCGITTATTTCAACAAAGAAGCT GCACAGATAATCATCAAAATTGCGGCT
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GGAAATGGT GT TGGTAAAAT CTTAGT GGGCAAGGAAGGTATTATATCTAC
ACCAGCTGTTTCTGCTATAATCAGAAAGCACACG- - - ------------~-
----- GCGAATGGTGGATTTATAATGAGT GCAAGT CATAATCCTGGAGGC
CCTGAATATGATTGGGGTATCAAGT TTAATTATAGCAGT GGGCAACCTGC
ACCTGAATCAATCACCGACAAGATCTATGGGAATACCCTTTCTATCTCTG
AGATTAAAATGGCAGACATTCCTGATGT TGATCTTTCTTCTCTTGGAGT T
GCAAAACATGGAAACTTCATTATTGAAGTAGTGGACCCAGTTTCTGATTA
TTTGGAGCTAATGGAGAATGTATTTGATTTTGAACTCATCAGAAGTCTTC
TTTCACGI TCAGATTTCAGGT TTATATTTGATGCCATGCATGCTGITACT
GGTGCTTATGCAAAGCCCATCTTTGT GGACAAGCT GGGGGCTAGT CCGAA
TTCAATTTTAAATGGAAGT CCTTTGGAGGATTTTGGGCATGGTCATCCTG
ATCCTAATCTTACATATGCCAAGGATTTGGTGAATATT- - - TATGGTGAG
AATGGGCCTGATTTTGGCGCT GCAAGT GATGGAGAT GGT GACAGAAAT- -
- ATCCTAGGTAGAGGGTTTTTTGTTACTCCTTCAGATTCTGI TGCTATCA
TTGCTGCCAATTCGCAGGGAGCAATTCCATACTTCAAGAATGGCCCTAAG
GGTTTAGCTCGGT CCAT GCCAACAAGT GGT GCACTGGATCGTGTGGCTGA
AAAATTAAATCTACCTTTTTTTGAGGT CCCCACTGGCTGGAAATTTTTTG
GAAATCTTATGGATGCTGGAAAGT TGTCAATTTGT GGGGAAGAAAGTTTT
GGAACTGGT TCTGATCACATTCGT GAGAAGGATGGCATATGGCGCAGTIGI T
AGCTTGCCTTTCAATTATTGCTCACAGAAATAGGGACAAGAAACCAGGEEG
AGAAGT TAATATCTGTTTCTGATATTGT GAAAGAATACT GGGCAACATAT
GGAAGAAATTTCTTTTCTAGATACGACTAT GAAGAAT GCAAGT CTGAAGG
AGCAAATAAAATGATAGACTATCTTAGAGATTTGATTTCTAAGAGCAAAC
CGGGTGAAAAGTATGGAAGT TATGTCCTTCAGTTTGCTGATGACTTCAAG
TACACTGATCCTGTI CGATGGAAGT GT GGT CT CAAAGCAAGGGGTCCGGTT
TGTTTTTACTGATGGGTCAAGGATCATTTTCCGGT TATCTGGAACT GGAT
CTGCAGGTGCAACTGI TAGAATGTATATCGAACAGI TTGAACCTGATGT G
TCTAAACACGAGAT GGATGCCCAAACAGCCT TAAAACCGT TAATAGACCT
GGCATTGT CTGTATCAAAGT TGGAGGACT TCACAGGAAGGGAGAAGCCTA
CAGTCATCACA

>0

- - - GCCTCGCACGCGCTCCGCCTCCACCCGCTGCTCTTCTCCGCCGCCGL

[o N (GCCCAGGCGCTCAAGATCAAGT CGAT TCCGACCAAGCCCG
TTGAGGGGECAGAAGACCGGGACCAGT GGGT TGAGGAAGAAGGT GAAAGT G
TTCCAGCAGGAGAAT TACCT CGCTAAT TGGATTCAGGCTCTGTTCAATTC
ATTGOCCCOGGAGGAT TATGT TGGT GGAACCCT TGTGCTTGGTGGTGATG
GCOGATACT TTAACAAGGAT GCT GCT CAGAT TATCACTAAAAT TGCAGCT
GGGAATGGT GT TGGGAAGAT CCTAGT TGGCAGGAACGGT CTGCTGTCAAC
GCCTGCTGTATCTGCAGTAATTCGTAAAAGACAA: - - < = =< = === < - -
----- GCCAATGGT GGCT TCATCATGAGT GCAAGCCATAAT CCAGGT GGG
CCAGATAATGATTGGGGTATCAAGT TCAACTATAGCAGT GGGCAGCCAGC
ACCAGAGACAATTACCGACCAAATATATGGAAACACACTTTCGATTTCTG
AAATAAAAACGGCAGATATTCCTGATGT TGATTTGTCCTCTCTAGGAGTT
GTAAGCTATGGTGATTTCACCGT TGAAGT GATAGACCCTGTCTTGGACTA
CCTTGAGCTAAT GGAGAAT GTGT TTGACT TCCAACT TATCAAGGGCTTGT
TGTCTCGGCCAGATTTCAGGT TTGTAT TTGATGCCATGCATGCTGTGACT
GGTGCATATGCGGATCCTATTTTTGT TGAGAAACT TGGAGCTGATCCGGA
CTATATATTAAATGGTGTTCCACT TGAAGAT TTTGGCAATGGTCACCCTG
ATCCTAATTTAACTTATGCCAAAGAGCT TGTGTTTACCATGT TTGGAAGC
GGAGCACCT GACT TTGGT GCAGCAAGT GATGGT GAT GGT GATCGAAACAT
GATTCTTGGAAGAAGGT TCTTTGT TACACCATCAGACTCTGTTGCAATAA
TTGCAGCGAAT GCACAGGCAGCAAT TCCTTATTTCCAATCTGGTCCAAAA
GGTCTTGCTAGATCAATGCCAACGAGT GGTGCTCTTGATCGTGTAGCTGA
TAAATTGAATGTTCOGTTCTTTGAGGTACCAACAGGATGGAAATTTTTTG
GAAACCTAATGGATGCAGGTAAATTGTCTATAT GTGGAGAGGAAAGTTTT
GGGACAGGATCTGAT CACAT CAGGGAGAAGGAT GGCATATGGGCTGTTCT
AGCTTGGCTGTCCATACT TGCACACCGGAACAAGGAT AAGAAGGCCGGGEG
AGAGATTAGT GTCAGT GGAAGAT GTAGCTAGGGAACACT GGGCAACCTAT
GGAAGGAATTTCTTCTCCAGATATGATTATGAGGAGTGTGAATCTGAGAG
TGCAAATAAGAT GATGGAGCAT CTTAGAGAT GT GATCGCAAAAAGCAAGC
CTGGAGAGAAAT ATGGAAACTATACCCTTCAGT TTGCCGATGATTTCAGT
TACACTGATCOGGT GGATGGTAGCACT GTATCTAAACAAGGGCT TCGATT
TGTATTCACCGATGGATCTAGGAT TATCTTCOGCCT T TCGGGAACCGGAT
CTGCTGGAGCAACAAT CCGTATATACAT TGAGCAAT TCGAGTCTGATGCC
TCAAAGCAT GATCTGGAT GCACAAATAGCT TTGAAGCCT TTAATAGACCT
AGCTCTATCTGTTTCAAAGT TGAAGGACT TCACT GGAAGAGATAAGCCTA
CTGTCATAACA

>V

------------------------ GATAGTGTCTTCTTTTCAACCCTCAA
ACTCACTCCACTACCCAATGCCTCTTTCTCCAATCGCCACTTCGCTTCTC
TTTCT- v e mmmmem - CTTCTCTCTCGCAAGT TCCCTATCAGGAGA: - -
------------ CTCTCCGTTAAAGCCTCTTCTTCTGCGCCTTCCACCTC
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CACTGCCAACT CTCAGACCAT CAAGAT CATATCGATGCCCACAAAGCCGA
TTGAAGGCCAAAAGACT GGAACCAGCGGT CTACGAAAGAAGGT TAAAGT T
TTTATAGAAGAAAATTACCTTGCGAATTGGATTCAGGCGCTGITCAATTC
ATTGCCACCTGAGGATTACAAGGATGCGGTGI TGGTTTTAGGCGGTGATG
GCCGATATTTCAACCGGGAAGCT GCACAGATAATTATCAAAATTGCAGCA
GGAAATGGCGT TGGAAAAATATTAGT TGGCAAGGAAGGCATCATGTCAAC
TCCAGCTGI TTCTGCTGTAAT CCGGAAGCAAAAGGCAAAGCATATTCCTC
TCCTTGCCAATGGAGGT TTTATAAT GAGT GCAAGCCATAATCCTGGT GGG
CCTGAATATGATTGGGGCATCAAGT TTAATTACAGCAGT GGACAACCTGC
ACCTGAAACCATCACAGACAAGATTTATGGGAACACTCTTTCGATCTCTG
AAATTAAGGTA- - - GACATCCCAGACATTGATCTTTCTTGICTTGGAGTC
ACAACATATGGGAATTTCAGTGT TGAAGT TGTAGATCCAGT TTCTGATTA
TTTGGAGCTACTGGAGAATGTATTTGACTTCCAGCTCATTAAAGGTCTTC
TTTCGCGGTCAGATTTCAGGT TTACGT TTGATGCCATGCATGCAGTTACA
GGCGCCTATGCAAAACCCATCTTTGT GGACAAGCTAGGAGCCAGT CCAGA
TTCAATTTCAAATGGAGTACCT CTGGAAGATTTTGGGCATGGT CATCCAG
ATCCTAATCTTACGTATGCTAAGGATTTGGTGAATATTATGTATGGTGT T
AATGGACCTGATTTTGGAGCCGCAAGT GATGGAGAT GGT GATAGAAACAT
GATTCTAGGAAGGAGTITTTTTTGT TACACCTTCAGACTCCGTTGCTATTA
TTGCTGCAAATGCTCAAGAAGCCATTCCATATTTTCAGAGT GGCCCCAAG
GGITTAGCTCGATCTATGCCAACGAGTGGTGCTCTTGATCGTGT TGCTGA
AAAATTGACTCTTCCATTCTTTGAGGT CCCCACTGGATGGAAATTTTTTG
GGAACCTT- - - GATGCTGGAAAGT TGTCTATTTGI GGGGAAGAAAGTTTT
GGAACAGGT TCTGATCACATTCGT GAGAAGGATGGCATATGGCCTGITCT
AGCTTGCCTTTCAATCATTGCATATAGAAACAAGGACAAGAAACCTGGAG
AGAAATTGGCATCTGT TGCTGATGT CGT AAAGGAGCACT GGGCAACATAT
GGAAGGAACTTCTTTTCTAGATATGACTATGAAGAATGTGAATCTGAAGG
TGCCAATAAAATGATAGAATATCTTAGAGATTTGGT CTCTAAGAGCAAGG
CAGGT GAAAAGTATGGAAATTATGCACTTCAATTTGCGGATGACTTCTCA
TACACTGATCCT GT GGATGGAAGT GT GGCATCAAAGCAAGGTGTTCGATT
TGTITTTTACGGATGGATCAAGGATCATATATCGI TTATCAGGAACCGGTT
CTGCAGGTGCAACTGTTAGAATTTATATTGAACAGTI TTGAGCCAGATGTC
TCTAAACAT GAAAT GGATGCCCAAGCAGCATTGAAGCCATTGATAGATTT
GGCGTTATCTTTGT CGAAGCT CAAGGACT TCACAGGAAGGGAGAAACCTA
CAGTGATCACA

LUT. LUT1. fasta

>A
---GAGICTTCACTCTTTTCTCCATCTTCCTCTTCTTACTCTTCTCTCTT
CACTGCAAAA- - - CCTACGCGTCTTTTATCACCAAAACCCAAATTCACAT
TG - - TCCATCAGATCCTCCATTGAGAAACCCAAACCC- - - - --------
------ AAACTCGAGACCAATTCATCGAAATCCCAATCATGGGTCAGTCC
CGATTGGCTCACAACACTCACTCGTACCCTTTCC- - - - - - TCAGGA- - - A
AAAACGACGAGT CAGGTATACCAAT CGCGAACGCGAAGCTCGACGATGTC
GCTGATCTCCTCGGAGGTGCTCTCTTCTTACCTCTCTACAAATGGATGAA
G - - TACGGACCCATTTACCGTCTCGCTGCTGGTCCTCGTAATTTCGTAA
TTGTGAGCGACCCAGCGATAGCTAAACATGTTTTGAGGAATTATCCA- - -
- - - AAGTACGCTAAAGGCTTAGTCGCTGAAGTCTCTGAATTTCTATTTGG
TTCGGGTTTCGCTATCGCT GAAGGACCTCTTTGGACAGCGAGGCGTAGAG
CGGTGGTTCCATCGCTTCACAGGAGGTATTTGTCTGTGATTGT GGAGAGA
GTATTCTGCAAATGT GCAGAGAGGCTTGTTGAGAAGT TGCAGCCTTATGC
AGAAGACGGAAGT GCTGTGAATATGGAAGCGAAGT TCTCTCAGATGACAC
TTGATGTCATTGGGTTGTCTCTTTTTAACTACAATTTCGATTCTTTGACT
ACTGATAGTCCTGTCATTGAAGCTGT TTACACTGCTCTTAAAGAAGCTGA
GCTTCGTTCTACTGATCTTCTGCCATATTGGAAG - - - ------------
-------------------- ATCGATGCATTGTGTAAGATAGT CCCGAGA
CAGGTGAAAGCTGAAAAGGCTGTAACTTTGATAAGGGAAACTGTTGAAGA
CCTTATTGCTAAGT GTAAAGAAAT TGT CGAAAGAGAAGGCGAAAGAATCA
ATGATGAGGAGTATGTAAATGATGCTGACCCAAGTATCCTGCGITTCTTG
CTTGCAAGCAGAGAAGAGGTATCAAGT GTGCAGTTACGGGATGATCTTCT
CTCAATGCTCGTAGCGGGT CATGAAACCACTGGATCTGTCCTCACTTGGA
CACTTTATCTCCTAAGTAAGAACT CATCTGCATTAAGGAAAGCACAAGAA
GAAGTAGACAGAGT GTTAGAAGGAAGAAACCCGGCTTTCGAGGATATAAA
GGAGTTGAAGTACATCACTCGTTGTATAAACGAGTCAATGCGTCTCTATC
CTCATCCTCCTGTCTTGATAAGAAGAGCTCAAGTTCCTGACATTCTTCCT
GGGAACTATAAGGT CAATACCGGACAAGACATTATGATTTCAGTCTATAA
CATCCATCGI TCTTCCGAGGTAT GGGAAAAAGCTGAGGAATTTCTGCCTG
AACGATTCGACATAGATGGCGCAATCCCTAACGAAACAAACACTGATTTC
AAATTCATCCCATTCAGT GGAGGGCCTAGAAAATGT GTAGGCGATCAGTT
TGCATTGATGGAGGCAATTGT GGCACTCGCGGTGTTTCTTCAGCGGTTAA
ACGTTGAGCTGGT TCCTGATCAGACCAT TAGCATGACCACAGGAGCAACC
ATACACACCACCAATGGATTGTATATGAAGGTGAGCCAAAGG- - - - - - - -
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------ TCACTCACCTTCTCCGTCTCCTCTCTTCATCCTCTCTACAAGTA
CAAACCCATCGC- - - TCCACCACCACTCTCCCTCCAAAACCTCGG: - - - - - T
TTCTGTCCATCAAATCTTCTTTAGACGACGAAACG- - - - -----------

------------------------ CAAAAACAAACCTCTTGGGTCAGCCC
AGACTGCGCTAACGTCCCTCACTCGCTCCTTATCC:- - - - - - TTAGGC---C
GAAACGATGATTCAGGGATTCCCATTGCCAGTGCTAACGCTTGAAGATGT G
TCTGATCTTTTAGGTGGTGCTTTGTTTCTCCCTTTGT TTAAATGGATGAA
TGATTATGGGCCCATTTACCGT CTCGCTGCTGGCCCTAGAAATTTCGITA
TAGTTAGC- - - CCTGCTATTGCTAAACATGT TTTAAAAAATTATGGTACT
- - - AAGTATGCCAAAGGCCTTGT TGCTGAAGTCTCTGAGITTCTCTTCGG
CTCCGGTTTTGCTATCGCCGAGGGCCCACT TTGGACT GCAAGGCGCAGGG
CAGT GGTGCCTTCACTGCACAGGAAGTATTTGT CAGT GATAGT TGAAAGG
GTGITTTGCAAATGT GCAGAAAGGT TGGT GGAGAAGT TACAAGCTGATGC
ATTGAATGGCAATCCTGTAAATATGGAAGAGAAGT TTTCTCAATTGACAC
TCGATGTCATTGGTCTTTCAGTATTCAACTACAATTTTGATTCATTAACT
ACTGATAGTCCTGTTATTGATGCTGI TTACACT GCATTGAAAGAGCGCAGA
GGCTCGTGCCACTGACCTTTTGCCATAT TGGAAGGCATGCAAATCCATGA
GITTCTTCATTATTCTCCGTATTGATGCTTTGTGTAAGATTATACCGAGG
CAAAT AAAAGCGGCAAAGGCGGT TATGGT TATTAGGCAAACTGT TGAGGA
ACTTATTGAGAAAT GCAAAAAGATTGT GGAAAT TGAGGGT GAGAAAATAA
ATGAGGAGGAATATGT GAACGACAATGATCCGAGCATTCTCCGGITTTTG
CTCGCCAGCAGGGAAGAGGT TTCAAGT GTACAGT TACGAGATGACCTACT
GTCAATGT TGGT TGCTGGCCATGAGACAACTGGTTCAGTATTGACTTGGA
CTTTGTATCTCCTGAGTAAGGATTCTTCTACATTGATGAAAGCACAAGAA
GAGGT TGACCGAGTACTACAGGGAAGGCCTCCTACCTATGATGATATAAA
GGATCTAAAGTATTTGACACGCT GCATAAATGAGTCCCTACGT CTCTACC
CACATCCTCCGGT CTTGATAAGAAGAGCTCAAGTTGCTGATGTGCTTCCT
GGTAATTATAAGGT TAATGCTGGACAAGATATAATGATTTCAGT GTACAA
TATTCATCACTCCTCCAAGGT CTGGGAGAGAGCAGAAGAGT TTGTGCCAG
AGAGATTTGGCTTGGATGGCCCAGT GCCTAATGAATCAAACACAGATTTT
AGGTTCATTCCTTTCAGT GGAGGACCCCGTAAATGCGT TGGTGACCAGT T
TCCTTTACTTGAAGCCATTGI TGCACTTGCAATCTTTCTACAGAAAATTA
ACTTTGAGCTGGI TCCTGATCAGAACAT CCGCATGACTACTGGAGCAACA
ATACACACTACAGATGGCCT GTACAT GAAACT CAGCCAAAGAGACACT- -

------ CCACTCTCTTATTCTTTCGTATCTTTCTCTCATCTTTCAGICCC
TCTCATCAAG- - - CCCGCCACAATTCTCACTTCAAAGCCTCAT- - - - - - T
TCATCTCAATCAAATCATCACTGGACAACAAAACACCA- - - ---------
------ AAACCCAATTCCAATAATACAAAACCCAGT TCTTGGGTAAGCCC
AGATTGCCTAACTTCACTCACTAAAACCCTCACA- - - - - - TTAAACCAAA
AACATGATGACTCTGGTATTCCTATCGCTAGI GCTAAGCTTGAGGATGTG
TCTGATCTTTTGGGTGGTGCTTTGTTTCTTCCTTTGT TTAAATGGATGAA
TGAGTATGGTCCTATCTATAGCCTTGCTGCTGGTCCTAGAAATTTTGI TG
TTGTTAGT GACCCTGCTATTGCTAAACATGTGCTTAGAAATTATGGTGAT
GGAAAATATGCTAAAGGTCTTGI TCCTGAAGT TTCTGAGTTTTTGTTTGG
GTCTGGTTTTGCTATTGCTGAGGGAT CCCT GT GGACGGCAAGGCGCAGGG
CTGITGTTCCATCTCTTCATAAGAAGTATCTGTCAGT TATAGT TGATAGA
GTATTTTGCAAGT GTGCTCAGAGAT TAGT GGAGAAGCT TCAACCTGATGT
GCTTAATGGCACTGCAGT AAATATGGAAGAAAAATTCTCTCAATTAACTC
TTGATGITATTGGTCTTTCAGTATTTAACTACAATTTTGATTCCCTCACC
ACTGATAGCCCTGITATTGGTGCTGI TTATACT GCATTGAAAGAGCGCAGA
GGCTCGTTCTACAGATCTTTTGCCATATTGGAAG - - -------------
-------------------- GTCAAAGCTTTACGTAAGATAATTCCTAGA
CAAATAAAAGCT GAAAAAGCAGT TACAGT AATAAGGCAAACAGT CGAAGA
ACTTATTGTAAAAT GCAAAGAGATTGT GGACACT GAGGATGAAAGAATAG
ATGATGAGGAATATGTAAAT GACACT GATCCAAGCATCCTTCGCTTCTTG
CTTGCCAGCAGGGAAGAGGT TTCAAGCGTACAATTACGTGATGACCTGI T
ATCGATGI TAGI TGCTGGCCATGAGACAACTGGT TCGGTGTTGACTTGGA
CATTGTATCTTCTGAGT AAGGATCCTGT CTCACTACT GAAGGCACAAGAA
GAGGT TGACCGT GTATTACAAGGAAAGCCT CCATCATATGAAGATATAAA
GGATCTGAAGT TTCTGACACGCT GCATAAATGAGTCACTGCGT CTATATC
CACATCCTCCTGTCTTGI TGAGAAGAGCTCAGGT TGCTGATGTACTCCCA
GGAAATTACAAGGT TAATGCTGGT CAAGACATAATGATTTCTGTATACAA
TATCCATCATTCCTCGAAGGT CTGGGATAGAGCAGAAGAGT TTGTGCCAG
AAAGATTTGACT TGGAAGGCCCAGT GCCTAATGAAACAAATACAGATTTC
AGGTTTATTCCTTTTAGT GGAGGACCCCGTAAATGTGT TGGTGATCAATT
TGCTTTACTCGAAGCCATTGI TGCCCTCGCGATCTTTCTACAGAATATGA
ACTTTGAACTGGT TCCTGATCAAAAGATTAGC- - - ACTACTGGGGCAACA
ATACATACAACAAATGGCTTGTACAT GAAACT CGGCAAAAGGAAAAAAAT
CCAGCCA- - - - - - TTTGCTTTGTCTTCTGCAAGG

>0

GCCGCCGECCGCCGECCGCCECCGT CCCGTGCGTACCATTCCTGI GCCCGCC
IEEEEE R T CCTCCGCCATTGGT CTCGCCGCGT CTCCGCCGTGECC
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ACGT CCGCCT CCGCCT GCGECCGCCAAGGAGCAGCGGECGGT GGAGGCGGA
GGCCGAGCGGEEEGAGACGAGCCGCCCAT CACCACCT CGT GGGT GAGCCC
CGACTGGCTCACGGCGCTCTCCCGCTCGGT GGCAACCCGCCTCGEE- - - G
GGGGCGACGACT CGGGGAT CCCCGT CGCCT CCGCCAAGCT CGACGACGT G
CGGGACCT CCTCGGECGECGCGECTCTTCCTCCCTCTCTTCAAGT GGTTCCG
CGAGGAAGGCCCCGT CTACCGCCT CGCGECGEEECCCGCEEGATCTCGTCG
TCGTCAGCGAT CCCGCCGT TGCCAGGCACGT GCTGCGT GGGTACGGT TCG
- - - AGGTACGAGAAGGGGCTCGT CGCCGAGGT TTCCGAGT TCCTCTTCGG
CTCCGGGT TCGCCAT CGCCGAGGGCGCT CTCTGGACGGT GAGACGT CGAT
CAGITGTACCATCTCTACACAAACGATTTCTCTCGGT GATGGT TGACAGA
GITTTTTGTAAATGT GCTGAGAGATTAGT GGAGAAGCTTGAGACATCTGC
TTTAAGT GGCAAACCTGTAAATATGGAAGCAAGGT TCTCTCAAATGACTT
TAGATGTGATTGGT TTGTCCTTGTTCAATTACAATTTTGATTCCCTCACA
TCAGATAGCCCTGI TATTGATGCTGT TTACACT GCACT CAAGGAAGCAGA
ACTTCGITCTACAGATCTTTTACCATACTGGAAG - --------------
-------------------- ATTGATTTGCTGTGCAAGATTGTTCCTAGA
CAAAT AAAAGCAGAAAAGGCAGT TAACATCATCAGGAATACCGT TGAGGA
CCTAATTACCAAATGCAAGAAGATTGTAGATGCTGAGAATGAACAAATTG
AGGGT GAGGAATAT GTAAAT GAGGCAGACCCTAGCATCCTGCGATTCCTA
CTTGCTAGCCGT GAAGAGGTAACCAGT GTGCAGTTACGTGATGATCTATT
GTCAATGTTAGT TGCTGGT CATGAAACAACAGGCTCTGTACTGACGT GGA
CTATTTATCTTCTCAGT AAGGAT CCAGCAGCGCT GAGGAGAGCT CAAGCA
GAGGTTGACCGT GT TCTACAAGGT AGACTCCCCAGATATGAAGATCTAAA
AGAGCTGAAGTACTTGATGCCCTGTATAAATGAGTCTATGCGGCTTTATC
CACACCCACCTGTGTTGATACGGCGAGCCATAGT TGATGATGTGCTTCCC
GGAAACTATAAGATCAAAGCT GGTCAAGATATTATGATTTCAGT GTACAA
TATACACAGGTCACCTGAGGT TTGGGACAGAGCTGATGATTTTATTCCTG
AGAGATTTGATTTAGAGGGACCT GT TCCAAAT GAGACAAACACTGAATAC
AGATTTATCCCATTCAGT GGAGGT CCTCGGAAATGTGT TGGAGATCAGT T
TGCTCTCTTGGAAGCAATTGT GGCACTTCCTGT TGTGT TGCAGAAGATGG
ACATTGAGCTTGT GCCAGAT CAAAAAAT TAACAT GACTACT GGGGCCACA
ATTCATACAACCAATGGCCTGTATATGAATGTAAGTCTGCGTAAAGT TGA
CAGGGAACCTGATTTTGCACTCAGT GGGT CCAGA

>V

------ CCTAGTTTGATGTCTCTCTCTTCTTTCGCACTCCTCACACCCCC
TACCTTCAACTTCAAACCCACCACACTCCCTCCTAATCCCTCACTTCCCT
ATCTCTCCATAACATGTTCCTCAGACAACAACCCT- - - - - === =---=---~
------------------ AAACCAACCAGAAGCAGCTCCTGGGTGAGCCC
TGACTGGCTGACCTCTCTGAGCCGGTCTCTCACG: - - - - - ATGGGE - - -
- - CAAGACGACT CCGGTATACCCATGGCCACTGCTAAACTGGATGACGT G
TCTGAGCTCCTGGGTGGTGCCCTCTTCCTTCCTTTGT TCAGATGGATGAA
TATGTACGGACCCATTTACCGGCTCGCCGCCGEECCCCGCAATTTTGI GG
TTGTCAGI GACCCCGCTATTGCTAAGCATGT TCTGAGGAATTATGGC- - -
- - - AAATACGCCAAGGGT CTCGTGGCCGAGGT TTCCGGAGI TTTTGT TCGG
ATCGGGT TTTGCCATTGCGGAAGGCGAGCT TTGGACGGT GAGGCGCAGGEG
CTGTGGTTCCTTCTCTTCACAAGCGATACTTATCCATAATTGI TGATCGG
GTGITTTGCAAATGT GCTGAGAGATTGGTAGAGAATCTTAGAACTGATGC
ACTCAATGGCAGT GCTGTAAACATGGAGGAGAAGT TTTCTCAATTGACTC
TGGATGTCATCGGTCTATCTGTGTTCAACTACAATTTTGATTCACTTACT
GCTGATAGTCCTGTTATTGATGCAGT TTACACTGCATTGAAAGAGGCTGA
GGCTCGATCAACTGACCTTTTACCATACT GGAAGGCAATTCCTAACTCAC
ACCCT--------------- TTCTTACTTTTTTTCTTTATAATCCCTAGA
CAAATAAAAGCT GAAGAAT CAGT AACAGT GATAAGGAAAACT GTAGAAGA
ACTTATTGCTAAGT GCAAAGAAATTGT GGAAAGAGAGGGT GAGAGGATTG
ATGAGGATGAATATGT TAATGACTCAGATCCAAGCATCCTTCGITTCTTG
CTTGCTAGCAGAGAAGAGGT TTCAAGT GTGCAATTACGAGATGACCTTTT
ATCAATGI TGGT TGCTGGGCATGAGACCACTGGT TCAGTGTTGACTTGGA
CATTATATCTTTTAAGTAAGAACTCTTCTTCTCTGATGAAAGCACAAGAA
GAGGT CGACAGGGT TTTACAGGGAAGGT CTCCCTCGTATGAAGATATAAA
GGATCTCAAGT TCTTAACACGTTGCATAAATGAGTCCATGCGTCTATACC
CTCATCCTCCTGTTTTGATAAGAAGAGCTAAAGTCCCTGATGTGCTTCCT
GGAAATTACAAGGT CAATGCTGGT CAAGATATAATGATTTCAGTATATAA
TATCCATCACTCCTCTCAGGT CTGGGAAAGAGCAGAAGATTTTCTGCCGG
AAAGATTCGACTTAGAAGGT CCTGT GCCTAATGAAACAAATACAGATTTC
AGATTCATTCCATTTAGT GGGGGCCCACGTAAGTGTGT TGGTGATCAGT T
TGCTTTGCTGGAAGCGATTGI TGCACTTGCAATCTTTGTGCAGCACATGA
ATTTTGAGCTGGI TCCTGATCAGAATAT TAGCAT GACTACCGGGGCAACT
ATTCATACAACAAATGGCTTGTACATGAAATTGACTCAAAGGCAAATTCC
ATCTGCA- - - - - - TTTGTTCCAACATCTTCTAGG

pre-BR 1.14.99.7.fasta
>A
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----------------- GAGTCACAATTATGGAATTGGATCTTACCTCTT
TTGATCTCTTCTCTCCTCATCTCCTTCGTCGCTTTCTATGGATTCTTCGT

CTGITTCTACCGT CACCTCCGACGT CGGATCTGT TAATATTACCGGAGAT
ACTGIG--------- GCTGATGTCATTGT TGT TGGAGCTGGTGI TGCTGG
TTCTGCTCTTGCTTATACT CTTGGAAAGGATAAACGCCGAGT TCATGTGA
TTGAAAGAGATTTATCGGAGCCTGATCGTATTGI TGGGGAGT TGTTACAG
CCTGGGGEGTTACCTCAAGT TACT GGAGT TGGGAATTGAAGATTGT GT GGA
AGAAATAGATGCTCAGCGT GTGTATGGT TATGCACTTTTTAAAAATGGGA
AACGCATTCGCTTAGCTTATCCTTTGGAGAAGT TTCACGAAGATGTATCT
GGAAGGAGCTTTCACAATGGACGT TTTATTCAAAGAAT GCGGGAGAAAGC
TGCTTCACTTCCCAATGT TCAGCTAGAGCAAGGAACAGTTCTTTCTCTTC
TAGAAGAGAATGGGACTATCAAAGGT GTGAGATATAAGAATAAAGCAGGA
GAGGAACAAACCGCATTTGCAGCTTTGACTATAGITTGTGATGGTTGITT
CTCAAACCTGCGTCGCTCTTTGI GCAATCCTCAGGT CGAGGTGCCTTCTT
GTTTTGTCGGGT TGGT CCTAGAGAACT GCAATCTCCCATATGCAAACCAT
GGACATGTCGTCTTAGCAGATCCATCACCAATTTTGATGTATCCAATTAG
TAGCACAGAGGT GCGGTGCCTAGT TGATGT TCCCGGCCAGAAAGT GCCGT
CCATTGCAAATGGT GAAATGAAAAACTATTTGAAGACTGTTGTGGCTCCT
CAGATGCCTCATGAGGT CTATGACTCTTTCATTGCTGCGGT TGATAAAGG
AAATATTAAGT CCATGCCAAACAGAAGCATGCCAGCTTCTCCTTATCCTA
CTCCAGGGGCTCTGT TAATGGGAGATGCATTTAACATGCGTCATCCTTTG
ACGGGT GGAGGAATGACGGT TGCATTAGCTGACATTGT TGTCCTGCGTAA
TCTCCTTAGACCGCT GCGTGATCTTAGT GACGGCGCTAGI CTCTGCAAAT
ATCTTGAATCATTTTACACT CTGCGAAAGCCAGT TGCAGCAACAATCAAC
ACCCTTGCGAATCCTCTTTACCAAGT GTTCTGI TCATCAGAAAATGAAGC
AAGAAACGAGAT GAGGGAAGCTTGCTTCGATTATCTGGGCCTCGGGGEGTA
TGTGCACAAGTGGACCAGTATCTTTGCT TTCGGGT TTGAACCCTCGACCA
TTAACACTTGTCTGCCATTTCTTTGCGGT TGCGGT TTATGGAGT CATACG
GTTGTTAATCCCATTCCCTTCCCCAAAACGAAT CTGCCTTGGAGCCAAAT
TAATCTCGGGAGCAT CGGGGATAATAT T TCCGATAATAAAAGCGGAAGGA
GTIG - - CAGATGTTTTTCCCAGCAACTGTACCTGCATACTACTACAAAGC
TCCT- - - ACAGTTGGAGAAACCAAATGITCA

>P

-------------- GCGGATCAGT GCATGCCAGGATGGATCTTAGCTACT
CTGITTGGICTG- - ---------- TCTGCTATCTATTATTTGGTAACCAA
GAAAAAGGAACAGAGAGCTAATAAGGATTTGT TGGAGGCGAGAAGCGAGT
CCGITTAATAGCATAGCCACCACG:- - - - - - AGTGGAGAATGCAGATCCAGT
AATGTITTCCGAT- - - GTCGACGT TATCATTGI CGGCGCCGGTGT TCCTGG
CGCTGCTCTCGCTCATACTCTTGGCAAGGAT GGACGT CAAGTGCATGTCA
TTGAAAGAGACTTGACTGAGCCTGATAGGATTGT GGGTGAATTTCTACAG
CCAGGGGGTTACCTTAAGT TAATTGAATTGGGACTTGAAGATTGT GT GGA
GAAAATTGATGCTCAGAGGGTGI TTGGT TATGCACTTTTCAAGGATGGAA
AACATACTCGACTCTCTTATCCTTTGGAAAAGT TCCACTCAAATGTAGCT
GGAAGGAGCT TTCACAAT GGGCGT TTCATACAGAGAAT GCGGGACAAAGC
TGCGT CCCTCCCCAAT GTACAAT TGGAGCAAGGAACTGTCATATCTCTAC
TTGAAGATAAAGGGACTAT TAGAGGCGT GCAGTACAAAACAAAAGAT GGG
CAAGAGCTGAAGGCATTTGCACCTCTGACAATTGI TTGTGATGCECTGITT
CTCAAACCTGCGCCGCTCCCTTTGCAACCCTAAGGT GGATGTGCCCTCTT
GTTTTGTTGGCATGGT CCTGGAGAATTGCCAGCTTCCATGT GCAAATCAT
GCTCATGTTATCTTAGGGGATCCGTCTCCGATTTTGATGTATCCTATTAG
CAGTACCGAGGT CCGCTGTCTGGT TGATGTACCTGGTCAGAAGGTTCCTT
CCATTTCAAGT GGTGAAATGGCAAAATATTTGAAGACT GTGGT GGCACCT
CAGCTTCCCCCAGAAGI TTATGATGCCTTTCTAGCTGCTGT TGATAAAGG
AAATATAAGGACAATGCCAAACAGAAGCATGCCAGCTGCTCCTTATCCTA
CTCCTGGTGCATTGTI TGATGGGCGATGCATTCAACATGCGTCATCCTCTT
ACCGGGCGAGGAATGACTGT TGCATTGTCTGACATTGT TGT TTTACGGAA
TCTTCTCAGGCCTTTGCGCAACCTTAATGATGCACCTACACTCTGCAAAT
ATCTTGAATCTTTCTACACCT TGCGCAAGCCT GTAGCATCCACAATCAAT
ACACTGGCAGGTGCCCTCTACAAGGT TTTTTGTGCTTCACCTGATCAAGC
AATGAAGGAAAT GCGTCAGCCGTGCTTTGATTATTTAAGT CTTGGAGGCG
TTTTTTCAGCAGGACCCGTGICTTTGCTCTCAGGCTTAAACCCCCGT CCG
TTGAGCTTGGTTGCCCACTTCTTTGCGGT TGCTATATACGGGGT TGGGCG
TTTGTTACTGCCATTCCCTTCACCTAAACGCATCTGGATTGGAGCTAGAT
TGATTTCAGGTGCATCAGGAATCATCTTCCCCATCATTAGGGCAGAAGGA
GTTAGACAGATGTTCTTCCCTGCAACTGITCCAGCATATTAT- - - AGAGC
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-------------- GCGGATAATTACTTGI TAGGATGGATCTTATGTTCT
ATAATAGGACTGI TTGGATTGTATTATATGGT GTATTTGGTGGTCAAAAG
AGAAGAAGAAGATAACAACAGAAAAGCTCTGT TACAAGCAAGAAGT GACT
CCGCCAAAACTATGT CCGCCGT CAGT CAAAAT GGAGAAT GCAGAT CCGAT
AACCCTGCCGAT- - - GCTGACATCATCATCGI TGGTGCTGGCGTTCCTGG
TTCCGCTCTGGCTCATACT CTCGGCAAGGATGGGCGTAGAGT GCATGI TA
TTGAAAGAGACTTGACTGAACCTGACAGAATTGT TGGTGAATTGCTACAA
CCGGGGGEGECTATCTAAAGT TAATTGAGT TAGGACT TGAAGATTGT GT GGA
AGAAATTGATGCACAGCGGGTGT TTGGT TATGCACTTTTTATGGATGGGA
AACACACCCAACTCTCTTATCCCTTGGAAAAGT TTCACTCTGATGTAGCA
GGGCGGAGCT TCCACAAT GGGCGT TTTATACAGAGGAT GCGGGAGAAAGC
TTCATCTATTCCTAATGTACGATTGGAACAAGGAACTGTCACTTCTCTAA
TTGAAGAAAAAGGGATAAT CCGAGGAGT GGT TTACAAAACGAAAACT GGT
GAAGAGCTCACAGCTTTTGCACCACTAACAATTGI TTGCGATGGTTGITT
CTCAAACTTGCGT CGCTCCCTTTGCAACCCCAAGGT GGATGTGCCCTCTT
GITTTGTTGGT TTGGT CTTGGAGGATTGCAAACTTCCATATCAATATCAT
GGGCACGTTGTATTGGCAGACCCTTCCCCAATTCTGI TCTATCAGATCAG
TAGTACAGAAGT TCGCTGTCTAGT TGATGTACCT GGCCAGAAGGTTCCTT
CTATTTCAAAT GGGGAGATGGCAAAATATTTGAAGAAT GT GGT GGCACCT
CAGGT TCCGCCAGAAATATATGATTCCTTTGTAGCT GCAGT TGATAAGGG
AAACATTCGGACAATGCCAAACAGAAGCATGCCTGCTTCTCCTTATCCTA
CTCCTGGTGCATTATTGATGGGT GATGCATTCAACATGCGCCATCCTCTG
ACTGGGCGAGGAATGACTGT GGCACTATCTGACATTGT TGTGT TGCGGGA
ACTTCTGAAGCCCTTGCGT GACCTGCATGATGCACCTACTCTCTGCAGAT
ATCTTGAATCCTTCTACACCT TGCGAAAGCCT GTGGCATCTACAATCAAT
ACGCTTGCAGGTGCCCTCTACAAGGTGTTTTGTGCTTCATCTGATGAAGC
AAGGAAT GAAAT GCGGCAGCCTTGCTTTGATTATTTGAGT CTAGGAGGT G
TATTCTCAACTGGACCAATCTCTTTGCTCTCGGGT TTAAATCCTCGTCCA
TTGAGCTTGGTTGTCCATTTCTTTGCTGTGGCAATTTATGGT GT TGGCCG
TTTGTTACTGCCATTCCCTTCACCTAAGCGCGT CTGGGT TGGAGCTAGGT
TGATATCGGGT GCAT CAGGAATCATCTTCCCCATTATCAAGGCAGAAGGA
GTTAGACAGATGT TCTTCCCCGCAACCGT CCCAGCATATTAT- - - AGAGC

AAAACCGCGAGGGAGGAGTCCTCCTCTTCTTCCTCCTTCCCCTCCGCTCCC
GATAAATCGGAACAAT CTCGAAGCAT CCGCCCGT CTCCGCCTGCTCCTCC
CACCACCACCACCGCTGCTTCCCTTCTCCCCTCTCGCCCGCCGCCGCCTC
GCCGCGACGCGCAT CGGCGCCGCCCCACGACCGCAGCAGAGAAGCCCACC
ACCACGCGCGGAGCGGECCGAGGAGGCCTCACCACTATTGGT GCGGGATGG
CGGAGGT CGCCGCCGECACCGGGCAGCT CATTGGECGT CGCCGT GGCCACG
CTCCTCECG --------=------ GCGATCTTCCTCGCCGCCGCGCTTCT
TGGCAGCCGCCGEECGCCEECGECEEECECCET TGECAGGGAAGCCT GCCG
CCGT GGGT GGCTGCGEEGT GGCCGACGECGAAGGG: - - TGCGGCGGEGEEAT
GECCCG-------- ACCGACGT CATCGT CGT CGGAGCCGGGEGT CGCCCG
ATCTGCGCTGGCATACACGCT CGGAAAGGATGGCCGTCGTGTGCATGT TA
TAGAGAGAGACCTAACAGAGCCTGATAGAATTGT CGGTGAACTGTTACAA
CCTGGTGGCTACCTGAAATTGATCGAGT TGGGTCTCGAGGATTGTGTTCA
AGAAATAGATGCTCAGCGT GTCCTTGGT TACGCGT TATTCAAAGAT GGGA
AAGACACAAAACTCTCCTATCCCTTGGAGAAGT TCCACTCAGATGI TGCT
GGTAGGAGCT TTCACAAT GGACGGT TTATACAGAGGAT GCGCCAGAAAGC
TGCATCTTTGCCTAATGT TCAATTGGAGCAAGGAACTGTTACATCATTGG
TTGAAGAAGATGGTACAGT TAAGGGT GT TAAATACAAGACCAAGT CAGGT
GAAGAATTAAAAGCATATGCACCTCTGACAATTGTATGCGATGCECTGITT
CTCAAACCTTCGCCGCGCCCTTTGCTCTCCAAAGGT TGATGTACCATCTT
GITTTGT TGGCCTGGT CCTGGAGAATTGT CAACTTCCTCATGCAAACCAT
GGCCATGTTGTCCTGGCCAATCCTTCACCTATCCTATTTTACCCAATAAG
CAGCACTGAAGT TCGCTGTTTGGT TGATGT CCCTGGT CAGAAGGTGCCTT
CCATAGCAAACGGT GAAATGGCAAAATATCTCAAAACAGT GGT TGCACCT
CAGATTCCTCCAGAAATCTATGATTCATTCATAGCAGCCATTGATAAGGG
AAGCATAAGAACAAT GCCAAACAGGAGCAT GCCGGCTGCTCCACATCCAA
CCCCTGGTGCACTTTTGATGGGT GATGCATTCAACATGCGGCATCCTTTG
ACTGGT GGCGGAATGACTGT TGCATTATCTGACATTGT TGTGCTACGTAA
TCTTCTCAAGCCTCTCCGCAATCTGCATGATGCATCTGCTCTTTGCAAAT
ACCTTGAATCATTCTATACACTGCGGAAGCCGGT TGCTTCTACCATAAAC
ACATTAGCTGGTGCTCTATACAAGGT TTTCAGT GCCTCACCTGATCAGGC
TAGGAATGAGATGCGCCAAGCCTGCTTTGATTACT TGAGCCTTGGAGGT G
TCTTTTCAAATGGGCCTATTGCTCTTCTGTCTGGT CTGAATCCTCGACCA
TTGAGTTTAGTGGCACATTTCTTTGCTGICGCTATCTATGGTGTCGGTCG
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CCTACTT- - - CCCCTCCCTTCACCTAAACGCATGTGGATCGGCGTAAGAC
TGATTTCCAGT GCATGTGGTATAATTTTCCCCATCATCAAAGCT GAAGGT
GTGAGGCATATGT TCTTCCCCGCCACTGTCCCTGCCTATTAT- - - CGTGC

.............. GTGGATCAGGGCATCCTGGGATGGATCTTCGCCTCC

TTGCTGGGG - - - === === ===~ TTCGTCGTCTTCCGTAGCGTGCTTCT
GAAGAACAAGAAGAAGCEC:- - - GGTGCTTCTGT GGAGATCAGGGATGAAT
GOGT GAAAAGCACCGCT- - - - = = == - - - - AATGGAGAATGCAGATCGAAG

ACCGCT TGCGAGGAGGCT GACGT CATCAT CGT CGGGEGCCGECGT CCCGEG
CGCCCGCTCTGCGCTAATACT CTCGGCAAGGAT GGGCGTAGGGTACGCGTGA
TTGAAAGAGACT TAACTGAGCCTGACCGAATTGT TGGTGAACTGCTACAG
CCAGGGGGCTACCTCAAATTGATTGAGT TGGGGCTTCAAGATTGCGTAGA
GGAAATTGATGCTCAGCGGGTGI TTGGCTATGCTCTCTTTAAGGATGGAA
AGAATACGAAACTCTCTTATCCTCTGGAAAAATTCGATTCAGATGI TGCC
GGAAGGAGCT TTCACAACGGCCGCT TCATACAAAGGAT GCGAGAGAGAGC
TGCAACCCT TCCCAATGTACAGT TGGAGCAAGGAACTGTTACATCTTTAC
TTGAAGAAAAGGGGACCAT TAGAGGGGT AAATTACAAGACTAAAGATGGT
GAAACAATGACAGCATATGCTCCTTTAACCATTGTATGTGATGGTTGITT
CTCAAACTTGCGCCGCTCCCTTTGTACCCCTAAGGT AGATGI GCCCTCAT
GITTTGTCGGT TTGI TGCTGGAAGACT GT GAGCTCCCATTTGCAAATCAT
GGGCATGTTGT TTTAGCAGATCCTTCTCCTATCTTGITTTATCGTATCAG
CAGTACAGAGATTCGATGTCTGGT TGATGTACCTGGT CAAAAGGTGCCTT
CTATTTCAAATGGT GAAATGGCCAAGTATTTGAAGACTGTGGTGGCTCCC
CAAATTCCTCCTGAGCT GTATGATGGGT TTATAGCT GCAATCAATAAAGG
AAACATAAGGACGATGCCTAATAGAAGCATGCCAGCTGCTCCACATCCTA
CTCCTGGGGECCTTGT TGATGGGGGATGCGT TTAATATGCGCCATCCTTTA
ACTGGT GGAGGAATGACCGT GGCACTATCTGATATTGT TGTGCTCCGAGA
TCTTCTCAGGCCTCTGCATGATCTGAATGATGCAGCTACACTTTGCAAAT
ATCTCGAGTCCTTTTATACCT TGCGAAAGCCT GT GGCATCCACAATAAAT
ACATTGGCAGGTGCCCTGTATAGGGT GT TTTGTGCTTCACCAGATCAAGC
AAGGAAGGAAATGCGTGATGCGTGCTTTGATTATTTAAGCCTTGGAGGT G
TGTGTTCATCAGGGCCAGT GTCTCTACTATCAGGGCTAAATCCTCGT CCA
TTGAGCTTGGTTTGTCACTTCTTTGCGGT GGCAATATTTGGTGT TGGTCG
TTTATTGCTGCCATTTCCTTCACCAAAACGT GTATGGATTGGAGCTAGAA
TAATTTCAGGT GCATCGGGAAT CATCTTCCCCAT CATAAAGGCAGAGGGA
GTTAGACAAATGT TCTTTCCTGCAACAGI TCCAGCATATTAC- - - AGAGC

pre-BR 2.5.1.21. fasta

>A

- - - GGGAGCTTGGGGACGAT GCTGAGATATCCGGATGACATATATCCGCT
CCTGAAGAT GAAACGAGCGATTGAGAAAGCGGAGAAGCAGATCCCTCCTG
AGCCACACTGGGGT TTCTGCTATTCGATGCTCCACAAGGT TTCTCGAAGC
TTTTCTCTCGTTATTCAGCAACTCAACACCGAGCTCCGTAACGCCGTGTG
TGTGTTCTACTTGGT TCTCCGAGCTCTTGATACTGTTGAGGATGATACTA
GCATACCAACT GATGAAAAGGT TCCCATCCTGATAGCTTTTCACCGGCAC
ATATACGATACTGATTGGCATTATTCATGT GGTACGAAGGAGTACAAGAT
TCTAATGGACCAATTTCACCATGTTTCTGCAGCTTTTTTGGAACTTGAAA
AAGGGTATCAAGAGGCTATCGAGGAAAT TACTAGAAGAAT GGGT GCAGGG
ATGGCCAAGT TTATCTGCCAAGAGGTAGAAACTGT TGATGACTACGATGA
ATACTGCCACTATGT TGCTGGGCTTGT TGGT TTAGGT TTGTCGAAACTCT
TCCTCGCTGCAGGATCAGAGGT TTTGACACCAGATTGGGAGGCGATTTCC
AATTCAATGGGT TTATTTCTGCAGAAAACAAACATTATCAGAGATTATCT
TGAGGACATTAATGAGATACCAAAAT CCCGCATGT TTTGGCCTCGCGAGA
TTTGGGGCAAATATGCTGACAAGCT TGAGGATTTAAAATACGAGGAGAAC
ACAAACAAAT CCGTACAGT GCTTAAATGAAATGGT TACCAATGCGT TGAT
GCATATTGAAGATTGCCTGAAATACATGGT TTCCTTGCGTGATCCTTCCA
TATTTCGGTTCTGT GCCATCCCTCAGATCATGGCGATTGGAACACTTGCA
TTATGCTATAACAATGAACAAGTAT TCAGAGGCGT TGTGAAACTGAGGCG
AGGTCTTACTGCTAAAGTCATTGATCGT ACAAAGACAATGGCTGATGTCT
ATGGTGCTTTCTATGATTTTTCCTGCATGCTGAAGACAAAGGT TGACAAG
AACGATCCAAATGCCAGTAAGACACTAAACCGACT TGAAGCCGT TCAGAA
ACTCTGCAGAGACGCTGGAGT TCTTCAAAACAGAAAATCTTATGTT- - - A
ATGACAAAGGACAACCAAACAGTGTCTTTATTATAATGGTTGTGATTCTA
CTGGCCATAGTCTTTGCATATCTCAGAGCAAAC- - - - - - - - - - - -

>p

ATGGGGAGT TTAGGAGCAATTTTGAAACACCCAGT TGACATATACCCATT
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GCTGAAGCT GAAAAT GGCAGCT AAGCAT GCTGAAAAACAGAT CCCACGTG
AACCTCACTGGGCTTTCTGTTATTCTATGCTCCCTAGAGTCTCTCGTAGC
TTTGCTCTCGTTATCCAACAACT TGACACAGAACT CCGTAACGCTGTATG
CGTATTTTATTTGGTTCTTCGAGOCCT TGACACT GT TGAGGATGATACAA
GCATACCTACAGATGT CAAAGT GOCTATCCTGATAGCT TTTCACCGCCAC
ATATATGATCATGACTGGCAT TTCTCATGTGGTACCAAGGAGTACAAGGT
TCTCATGGACCAGT TTCATAATGT TTCAAATGCT TTTCTGGAGCT TGGAA
AAGGTTATCAGGAGGCAAT CGAGGATAT TACCAAAAGAAT GGGT GCAGGA
ATGGCAAAGT TTATCTTGAAGGAGGT GGAAAGCAT TGATGACTATGATGA
ATATTGCCACTATGTAGCAGGACT TGTTGGACT GGGCCTGT CCAAACTCT
TCCATGCATCTGGAT TAGAAGAT TTGGCACCAGAT- - - - - - AGCATCTCC
AATTCAATGGGTTTGT TTCTTCAGAAAACAAACATTATTCGTGATTATTT
GGAGGACATAAACGAGATACCT AAGT CACGCAT GT TTTGGCCT CGCGAGA
TTTGGAGCAAATATGT CAACAAACT TGAGGACT TGAAATATGAAGAGAAC
TCGGTGAAGGCAGT GCAGT GCTTGAAT GATATGGT TACCAATGCCTTGAT
ACATATGGATGATTGCTTGAAGTACT TGTCTGAAT TGCGGGATCCTGCTA
TATTTCGGTTTTGTGCTATTCCT CAGAT CATGGCGAT TGGAACTCTAGCA
CTGTGCTACAACAAT GTCAATGTCTTCAGAGGT GTAGT GAAGATGAGGCG
AGGTCTTACCGCTCAAGT TATTCATCAAACGAAAACAATGGATGATGTCT
ATGGTGCTTTCTTCGACTTCTCTTGTATGCT GAAGT TCAAGGT TGACAAC
AGTGATCCTAATGCAAT AAAAACCT TGAGCAGGCT GGAAGCAGCACAAAA
ATCTTGCAGGGAAT CTGGGGCT CTAAACAAAAGGAAAT CTTACATAATTA
GGAATGAGCCAAAATATAATTCTGTTCTGATCGTCCTACTTTTCATTATA
TTGTCTATTATTTTCGCGTATCTCTCTGCCAACAGATCGAGTTAC

>R

- - - GGTAGTGTTGGAGCGAT TTTGAGACACCCAGATGATTTTTACCCGTT
ATTGAAGT TAAAAAT GGCAGCTAGGAAT GCAGAGAAGCAGATCCCACCAG
AACCTCGCTGGGGTTTCTGTTATTCTATGCT TCATAAGGT TTCTCGTAGC
TTTGCTCTTGTTATTCAACAGCT TGGCACT GAGCTCCGTGATGCTGTCTG
CATATTCTATTTGGTTCTTCGAGOCCT TGATACTGT TGAGGATGATACAA
GCATACCTACAGACGT CAAAGT GOCTATTCTGATAGATTTTCATAAACAC
ATATACAATCCTGAATGGCACT TTTCAT GTGGCACAAAGGAT TATAAAGT
TCTCATGGACCAGT TTCATCATGTTTCAACTGCT TTTCTTGAGCT TGGAA
AAAGTTATCAGGAGGCGAT TGAGGATAT TACAAAAAGAAT GGGT GCAGGA
ATGGCTAAATTCATATGCAAAGAGGT GGAAACAAT TGATGACTATGATGA
GTACTGCCACTATGTAGCAGGACT TGT TGGACTAGGACT GTCCAAGCTTT
TCCATGCCTCTGGAACGGAAGAT TTGGCACCAGAT- - - - - - ACCCTCTCC
AACTCA- - - GGTTTATTTCTTCAGAAAACTAACATTATTCGAGATTATCT
GGAGGATATAAATGAGATACCT AAGT CACGCAT GTTTTGGCCTCATCAAA
TCTGGAGCAAATATGT TACT AAACT CGAGGAT TTGAAATATGAAGAGAAC
TCGGTCAAGGCAGT GCAAT GCTTGAACGATATGGT TACTAATGCTTTGAT
CCATATGGATGATTGCTTAAAATACATGT CTGCACTGOGCGATCCTTCTA
TATTTCGTTTTTGOGCAAT COCT CAGATCATGGCAAT TGGAACCTTAGCA
TTGTGCTACAACAACGT TGAAGT AT TCAGAGGT GTAGT GAAAAT GAGGCG
TGGTCTTACT GCGAAGGT CATTGACCGAACAAAGACT ATGGCTGATGTAT
ATGGTGCTTTTTATGACTTCTCCTGT- - - CTTAAGTCCAAGGTTGAAATG
AATGATCCTAATGCAGAAAAGACAT TGAGCCGGT TGGAAGCAT TACAGAA
ATCTTGCCGGGAAT CTGGOCT CCTAAGCAGAAGGAGATCTTACATA: - - A
GGAGTGAGCCAAGAATTAATTCTGTTATTGTTGTCCTACTTTTCATCATA
TTGTCCATTATTTTCGCATATCTCTCGGOGAAT CGACCAAGTAAC

>0

--------------- GGGGT GCTGTCGAGGCOGGAGGAGGT GTTGCCGCT
GGTGAAGCT GCGGGT GRCGGCGGEECEGEAT CAAGCGECAGAT COCGOCGG
AGGAGCACT GGGCCT TCGOCT ACACCAT GCT GCAGAGGGT CTCCCGGAGT
TTCGOGCTCGTCATCCAGCAGCT CGECOCCGACCT CCGCAATGCOGTGTG
CATCTTCTATCTCGTGCTCCGAGOCCT CGACACT GT TGAGGACGACACTA
GCATTCCTGOCGOGGT GAAGGT GOCGAT CCT TAAGGAAT TCCATCGGCAT
ATCTACAACCGOGACT GGCAT TATTCAT GTGGAACAAAAGACTACAAATT
ACTGATGGATAAGT TTCGOCT TGTCTCCACGACT TTCTTGGAGCTTGGTC
AAGGTTATCAAGAGGCAAT TGAAGAAAT CACTAGGCT AATGGGAGCAGGA
ATGGCAAAATTTATCTGCAAGGAGGT TGAAACT GTTGATGACTACAATGA
GTACTGTCACTATGT AGCAGGGCTAGT GGGGT ATGGGCT TTCCAGGCTCT
TTCATGCTGGT GGGACGGAAGATCTGGCTTCAGAT- - - - - - TCACTTTCA
AATTCAATGGGCTTGT TTCTGCAGAAAATCAATATAATTAGGGATTATTT
GGAGGACATAAACGAGATACCAAAGT CACGTAT GT TCTGGCCT CGAGAAA
TATGGAGTAAATATGT CAATAAACT CGAGGAT TTGAAATACGAGGAAAAT
TCAGAAAAGGCAGT TCAGT GTTTGAATGATATGGT GACTAACGCTCTGTC
TCATGCTGAAGACT GCCTCCAATACAT GTCAGCAT TGAAGGAT CATGCCA
TTTTCCGTTTTTGTGCAATACCT CAGATAATGGCAAT TGGGACATGTGCT
ATTTGCTACAATAATGTGAATGTCTTTAGAGGAGT TGT TAAGATGAGGCG
TGGGCT CACT GCACGAGT AAT TGAT GAGACAAACACAAT GTCAGATGTCT
ATACTGCTTTCTATGAGTTCTCTTCGCT GATAGAATCGAAGATTGATAAT
AATGATCCAAATGCT TCCCTAACGCGGAAACGT GTTGATGCGATAAAGAG
AACCTGCAAGTCATCTTGCTCACTA- - - AAGAGAAGGGGATACGAT- - - T
TGGAGAAGT CAAAGT ACAACT CCATGCTGATAATGGTTGTACTTCTGTTG
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GTGGCTATTGTTTTGGGCATGATATATGCCAAG: - - - = - - < - - - -
>V

- - - GBCAGTTTGGGAGCGAT TTTGACGCAT COGGAT GACATATACCCACT
GCTGAAGCT GAAAAT GGCGGT ACGCCACGCCGAGAAGCAGAT COCGOCGG
AGCCGCACTGGGECCT TCTGCTACACT CTGCT CCACAAGGT CTCTCGCAGC
TTCGGTCTCGTCATTCAACAGCT CGGCACCGAGCT CCGCAACGCCATATG
CATTTTCTATTTGGTTCTTCGAGCACT CGACACT GT TGAGGATGATACAA
GCATTCGTACAGATGTCAAAGT GOCTATTCTGATAGCT TTTCATCGTCAT
ATATATGACCGTGACTGGCAT TTTGCAT GTGGTACAAAGGACTACAAGGT
TCTCATGGACCAATTCCATCATGTTTCAACTGCT TTTCTGGAGCT TGAAA
GAGGT TATCAGGAGGCAAT TGAAGACAT CACCAAACGAAT GGGGGCAGGA
ATGGCAAAATTTATTTGCAAAGAGGT GGAAACCAT TGATGACTATGATGA
ATATTGCCACTATGTAGCAGGACT TGTTGGATTAGGATTGTCCAAGCTTT
TCCATGCCTCCAAGT TGGAAGATTTGGCTTCTGAT- - - - - - GAACTCTCC
AACTCA- - - GGTTTATTTCTTCAGAAAACAAATATAATCCGAGATTATCT
GGAGGATATAAAT GAGAT CCCAAAGT CACGCAT GT TTTGGCCCCGT GAGA
TTTGGAGTAAATATGT TAACAAACT TGAGGACT TGAAAGAGGAGGAAAAC
TCAATCAAAGCAGT GCAAT GCTTGAAT GACATGGTCACTAATGCTTTAAT
ACATATGGAAGATTGCCT GACATACATGTCTGCTTTGCAGAGT CCAGCAA
TATTTCGATTTTGTGCTATCCCACAGATCATGGCAAT CGGGACACTAGCT
TTATGCTACAACAATATTGAGGT CTTCAGAGGAGTAGTAAAAAT GAGGOG
TGGTCTTACT GCCAAAGT TATTGACAGAACAAAAGCGATGTCTGATGTCT
ATGGTGCTTTCTTCGATTTTTCTTGT- - - CTGAAGTCCAAGGTTGACAAG
AATGACCCGAATGCTACAAAAGCAT TGAGCAGGCT AGAAGCAGT ACAGAA
AATTTGCAGGGAAT CTGGAGCCOCT TACCAAAAGGAAAT CCTATGTAATCA
GGAGCGAACCAAGATATAATTCAGCTCTGATTGTGGCATTCTTCATCATA
CTGTCCATCATTTTCGOGTATCTATCTGCCAACCGT CAGAATAAT

pre-BR 5.4.99.8.fasta

>A

TGGAAACT GAAGAT CGCGGAAGGA- - - GGTAGT CCATGGCTTAGAACCAC
CAATAATCACGT CGGAAGACAGT TTTGGGAGT TCGATCCGAATCTCGGT -
- - ACTCCTGAGGAT CTCGCCGCCGT CGAAGAAGCTAGGAAGTCTTTTTCG
GATAATCGATTCGTGCAGAAACATAGCGCCGATCTGCTTATGCGCCTTCA
GTTTTCAAGAGAAAATTTGATTAGCCCAGT TTTACCTCAAGTCAAAATCG
AAGACACT GATGATGT TACAGAGGAGAT GGT GGAAACCACGT TAAAGAGG
GGTCTAGATTTCTATTCAACTATACAGGCACACGACGGGCACT GGCCAGG
TGATTATGGTGGTCCTATGT TTCTTCTCCCAGGACTGATAATTACACTCT
CCATAACTGGAGCACTGAATACAGTATTGT CGGAACAACATAAACAAGAA
ATGCGCCGTTATCTCTATAATCACCAGAATGAGGAC- - - GGAGGTTGGGG
TTTACATATTGAGGGCCCTAGCACCATGTTTGGGTCTGTGTTGAACTATG
TTACTCTAAGGT TGCTTGGAGAAGGACCTAACGATGGAGATGGAGATATG
GAGAAAGGACGAGACTGGATACTAAATCATGGT GGTGCTACCAATATTAC
ATCTTGGGGGAAAAT GTGGCTATCGGTACT TGGAGCT TTTGAATGGTCCG
GAAATAACCCACT GCCACCTGAGATATGGCTTCTCCCATATTTCCTGCCA
ATACATCCAGGAAGGATGTGGT GCCATTGT CGAATGGTGTACT TGCCGAT
GTCGTATTTGTATGGAAAAAGGT TTGTGGGT CCCATAACGTCCACTGTTT
TATCACTGAGAAAGGAGCTTTTCACAGTACCATAT- - - CAAGTCAACTGG
AATGAAGCACGCAACCT TTGCGCAAAGGAGGATTTATACTACCCACATCC
ACTTGTGCAAGATATTCTTTGGGCATCACTTCATAAGATTGT TGAGCCTG
TTCTGATGCGATGGCCTGGT GCAAATTTGAGAGAAAAGGCTATAAGAACC
GCAATAGAACATATTCATTATGAAGATGAGAATACTAGGTACATCTGCAT
AGGTCCCGTGAACAAGGTATTAAATATGCTTTGCTGT TGGGTAGAAGACC
CAAACT CAGAGGCTTTCAAGT TGCACCTACCAAGAATCCATGACTTTCTC
TGGTTAGCTGAAGAT GGAAT GAAGAT GCAGGGT TATAACGGAAGCCAGCT
ATGGGATACAGGT TTTGCTATTCAAGCGATTTTGGCAACTAACCTCGTCG
AAGAATATGGGCCCGT TTTGGAAAAAGCACATTCATTTGTCAAGAATTCC
CAGGT GTTAGAAGACT GCCCTGGAGATCTGAATTACT GGTATCGCCACAT
TTCTAAAGGGGCT TGGCCTTTCTCAACT GCAGATCACGGT TGGCCCATCT
CTGACTGCACCGCAGAAGGACTGAAAGCTGCTCTTTTGCTATCCAAAGT T
CCCAAGGCGATTGTTGGT GAACCAATAGAT GCAAAACGGT TATATGAAGC
TGTTAATGTTATCATTTCTTTACAGAAT GCAGAT GGAGGCCTCGCAACAT
ATGAGCTCACCAGGT CATACCCT TGGT TAGAGCTAATCAACCCAGCAGAA
ACCTTTGGCGATATTGTTATTGATTATCCTTACGT GGAATGTACATCAGC
TGCTATCCAAGCTTTGATATCATTTCGAAAGCT GTATCCTGGTCATCGAA
AGAAGGAAGTAGAG - - TGCATTGAGAAGGCGGT TAAGTTCATTGAATCC
ATTCAAGCAGCAGATGGCTCATGGTATGGATCATGGGCTGTTTGCTTCAC
GTATGGTACGT GGTTTGGAGT GAAAGGGCT GGTAGCT GT TGGAAAAACAT
TGAAAAACTCTCCACATGT TGCTAAAGCTTGTGAATTTCTATTGTCGAAA
CAACAACCT TCGGGCGGCT GGGGAGAAAGCTATCTTTCATGTCAAGACAA
GGTCTATTCAAACCT TGATGGCAACAGATCTCACGT CGTGAATACAGCAT
GGGCTATGCTCGCACTCATTGGT GCTGGGCAAGCTGAGGTAGACCGGAAA
CCACTACACCGGGCTGCAAGATACT TGATTAATGCTCAAATGGAGAATGG
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TGATTTTCCACAACAGGAAATAATGGGAGT CTTCAATAGGAACTGCATGA
TAACATATGCCGCGTATCGAAACATTTTTCCGATATGGGCT TTGGEGGGAG
TACCGT TGT CAGGTATTATTGCAACAAGGAGAA- - -

>P

TGGAGGCTAAAGATAGCAGCAGGA- - - GGAAATCCATGGCTAAGAACAAA
TAATGATCATATTGGAAGACAGATTTGGGAATTCGATCCGAAACTAACTC
TATCTCCCGAAGAGATCTCAGAGATCGAAAATGCGCGTCAGAACTTTACT
AAAAAT CGGT TTCAATCCAAGCATAGT GCAGATCTAATCATGCGCATGCA
GTTTGAGAAGGAGAAT CCGGT GT CGGAAGT GTTGCCGCAGGTGAAATTGA
AGGAGAGT GAGAAAGT TACGGAGGAGGCGGT TACTACAACGT TGAAGAGA
GGITTGGATTATTATTCGAGTATTCAAGCT CATGATGGACACTGGCCTGG
TGATTATGGTGGTCCTATGI TTCTTATGCCAGGATTGGTGATTACTTTGT
CAATTACTGGAGCACTACATGCAGT GTTATCAGATGAACATAAAAAGGAG
ATAATTCGGTACCTTTACAATCATCAGGCATGT GATTAT GGGGGATGGGEG
TTTGCATATTGAGGGACCGAGTACGATGI TTGGT TCGGTGI TGAATTATG
TTACTTTAAGGT TGCT TGGAGAAGGGCCGAAT GATGGAGAAGGT GCGATG
GAGAAAGCACGTGATTGGATTTTGAATCATGGTGGTGCGACTATGATAAC
ATCATGCCGGAAAATGTGCCTTTCAGTACTTGGAGTGIT TTGAGTGGTCTG
GAAATAATCCAATGCCCCCTGAGATGTGGCTTCTTCCTTATTTGCTCCCA
GTTCATCCAGGAAGGATGTGGT GT CACT GCCGGATGGTCTATCTGCCTAT
GTCCTACTTATATGGGAAGCGGT TTGT TGGCCCAATCACACCAACAATTT
TATCTTTGCGAAAGGAGCTGT TCACTGI CCCATATCATGAAATAGAATGG
AATCAAGCGCGCACCCTAT GT GCAAAGGAGGACTTATATTACCCTCACCC
TCTGGTGCAAGATGTACTTTGGGCATTGCT TGACAAGGCTGCCGAACCTG
TTCTAATGCATTGGCCTGGAAAGAAGT TGAGAGAAAAGGCACTTTGTACT
GCAATTGAGCACATACACTATGAAGATGAAAATACTCGTTATCTTTGCAT
AGGACCTGTAAATAAGGTGT TAAATATGCTTTGT TGT TGGGTGGAAGACC
CTAACTCAGAAGCTTTCAAGT TGCATATTCCTAGAATACAAGATTACCTC
TGCCTTGCTGAAGAT GGAAT GAAAAT GCAGGGT TACAATGGAAGT CAATT
GTGGGACACTCCTTTTGCCGT TCAAGCAATTATTTCAACTAATCTTGITG
AGGAATACAGT CCAACTTTAAAAAAACCA- - - CCATTCGTTAAAAATTCA
CAGGTTTTGGAAGATTGCCCTGGAGATCTTCATTTCTGGTATCGCCATAT
TTCCAAAGGT GCATGGCCTTTCTCAACT GCAGAT CATGGATGGCCCATCT
CAGATTGCACAGCAGAGGGACTAAAAGCTGCTCTCTTATTATCAAAAATT
CCATCTGAGATTGT TGGGGAACCGT TAGT TGCAAACCGATTTTATGATGC
AGTAAATGT CCTCCTCTCATTACAGAAT GGGGATGGTGGT TTTGCAACAT
ATGAGCTCACGAGATCTTACAGCTGGT TAGAGT TGATCAACCCAGCTGAA
ACTTTTGGTGACATTGTTATTGATTACCCATATGT TGAATGTACTTCAGC
TGCAATTCAAGCTTTGACATCGT TTAAGAAATTATATCCTGGACACCGGT
CAGAAGAAATAGAAAGT TGTATCAGAAAGGCGACTATGT TCATTGAAAGT
ATCCAGGAGAAGGATGGECTCG: - - TATGGCTCATGGEGGTGTTTGCTTCAC
CTATGGCATATGGT TTGGCATAAAAGGGCT GGT GGCTGCTGGAAAAAACT
TCAATAATAGCTCTAGCATTCGTAAAGCCTGTGATTTTCTGCTGTCCAAA
CAGTGTTCTTCTGGT GGT TGGGGAGAGAGI TATCTTTCATGTCAAAACAA
GACATATTCAAATATTGAAGGGAACAGAGCT CATGT GGTAAATACAGCAT
GGGCTATGI TGTCTCTCATTGAAGCT GGGCAGGCT GAGAGAGAGCCAGAA
CCATTGCACCGT GCAGCAAGATATTTGATAAATTCCCAGATGGAAAATGG
AGACTTTCCGCAGCAGGAAATCATGGGAGT TTTCAATAGGAATTGTATGA
TAACATATGCTGCCTACAGGGACATTTTCCCCATTTGGGCATTGGGAGAA
TACCGGT GT CGGGT GT TGCAGGCCAAGCCTTCA- - -

>R

TGGAAGCTAAGGAT TGCAGAAGGAAGT GGAAATCCATGGCTTAGAACTAC
AAACGATCACATTGGGAGACAAGT CTGGGAATTTGATTCATCTAAAATCG
GATCTCCAGAAGAGCT CTCACAAAT CGAAAATGCTCGTCAAAATTTCACC
AAAAACCCCTTTATTCACAAGCATAGTI TCAGATCTACTCATGCGCATTCA
GTTTTCGAAGGAAAAT CCAATAT GT GAAGT GTTACCGCAAGTAAAAGT GA
AAGAAT CAGAACAAGT TACCGAGGAGAAAGT GAAAATTACGT TAAGAAGG
GCATTGAATTACTATTCATCTATTCAAGCT GATGATGGACATTGGCCTGG
TGATTATGGCGGTCCTATGI TTCTAATGCCTGGCTTGATTATAGCTCTGT
CTATCACTGGCGCATTGAATGCAATTTTATCTGAGGAACATAAGCGCGAA
ATGTGICGATATCTATACAACCACCAGAATAGAGAT- - - GGCGGT TGEEG
CTTACACATTGAGGGACCAAGCACAATGI TTGGGAGTGTATTGIGTTATG
TTTCGTTAAGGCT GCTTGGT GAAGGT CCCAAT GAGGGAGAAGGGGCAGTC
GAGAGAGGCCGTAATTGGATTCTCAAACATGGTGGTGCTACTGCAATTAC
GTCCTGGGGAAAAATGT GGCTTTCAGTACT TGGAGCATATGAGT GGTCTG
GTAATAATCCCTTACCCCCTGAGATGTGGCTTCTCCCTTACATTCTCCCA
GTCCATCCAGGTTCTTAT------=------------ GTATATCTTCCA- -
- TGTCATATTTATATGGGAAAAGGT TGT TGGTCCAATCACACCAACAGTT
TGTCTTTGAGAAAGGAGCTGTATACTGIT CCCATATCATGAAATAGACT GG
AATCAAGCACGCAACCAAT GTGCAAAGGAAGATTTGTACTATCCACATCC
TATGTTGCAAGATGTACTTTGGGCAACTCTTCATAAGT TTGT TGAACCTA
TTCTTATGCATTGGCCTGGAAAAAGGT TGAGAGAAAAGGCTATTCAAACT
GCGATTGAACACATACACTATGAAGATGAAAATACTCGT TACATATGCAT
AGGGCCTGTAAACAAGGTGT TAAATATGCTTTGCTGT TGGGTGGAAGACC
CAAACTCAGAAGCTTTTAAGT TGCATCTTCCAAGATTATATGACTACCTC
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TGCCTTGCTGAAGATGGG - - AAAATGCAGGGT TATAATGGAAGT CAACT
CTGGGACACAGCATTCGCAGT TCAAGCAATTGTGTCAACTAATCTTATTG
AGGAATATGGTCCGACT CTAAAAAAGCCACATTCATTCATTAAAAAAATG
CAGGTTTTGGAAAATTGT CCAGGAGATCTTAATTTTTGGTATCGCCACAT
TTCAAAAGGT GCATGGCCATTTTCAACT GCTGATCATGGATGGCCCATCT
CAGACTGCACAGCAGAGGGAATAAAAGCTCTTATGT TGTTATCAAAGATT
CCTTCAGAGATTGT TGGGGAAGGATTAAAT GCAAACCGGTTATATGATGC
AGTGAATGTTGT TCTCTCATTACAGAATGGTGATGGTGGCTTTCCTACTT
ATGAGCTCTCAAGATCTTATAGT TGGT TGGAGT TTATCAACCCTGCTGAA
ACTTTTGGTGACATTGT TATTGACTACCCGTACGT TGAGTGTACTTCAGC
TGCAATTCAAGCTTTGACATCATTCCGTAAATCATATCCTGAACATCAGC
GAGAAGAGATAGAATGT TGTATCAAAAAGGCAGCTAAGT TCATGGAAAAA
ATTCAGATATCAGATGGCTCATGGTATGGCTCATGGEGGTGTTTGCTTCAC
CTATGGTACATGGT TTGGCATAAAAGGT TTGGT GGCTGCCGGAAAAAGCT
TTGGTAATTGT TCCAGTATCCGTAAAGCCTGTGATTTTCTGITGTCTAAA
CAGTGTCCTTCTGGT GGCTGGEGGAGAGAGI TATCTTTCATGT CAAAAGAA
GGITTATTCCAATCTTGAAGGT GACAGGT CTCATGTGGTAAATACTGCTT
GGGCTATGI TGAGT CTGATTGAT GCCGGGCAGGCT GAGAGAGACCCAACA
CCATTGCATCGT GCAGCAAGATATTTAATAAACGCT CAAATGGAGAATGG
AGATTTTCCACAGCAGGAAATCATGGGAGTATTCAATAGGAATTGCATGA
TAACATATGCGGCCTACAGAGACATTTTCCCAATTTGGGCATTGGGAGAA
TACCGTTGCCGGGT TCTCAAGCCTTCA- - - - - - - - -

>0

------------------- TTCCTTATGCCAGGCTTGATTATAACATTAT
ATGT GAGCGGAGCCGCTGAACACTGCTTTGT CATCTGAACATCAGAAGGAG
ATACGGCGGTATCTCTACAATCATCAGAATGAAGAT- - - GGAGGATGGGEG
TTTGCACATTGAGGGCCACAGCACCATGI TTGGCTCAGCGT TGACATATG
TTTCTTTGAGATTGCT TGGGGAGGGEGCCAGATAGCGGCGATGGAGCTATG
GAGAAAGGACGAAAAT GGATTTTAGACCAT GGGGGAGCAACTTATATTAC
ATCATGGGGECAAGT TTTGECTTTCGGTGCTTGGTGTATTTGACTGGTCTG
GCAACAACCCAGT GCCACCAGAAATATGGT TGTTGCCATATTTCCTGCCG
ATTCATCCAGGGCGAATGT GGTGTCATTGCCGGATGGT TTATTTGCCTAT
GTGITACATTTATGGAAAGAGGT TTGTGGGCCCAGT TACACCAATTATAT
TGGAATTAAGAAAGGAACT CTACGAAGT ACCCTACAATGAAGT TGATTGG
GACAAGGCTCGCAATCTATGT GCTAAGGAAGATCTGTACTATCCACATCC
ATTCGT GCAGGATGTATTATGGGCCACTCTCCACAAATTTGT TGAACCAG
CTATGT TGCGT TGGCCT GGGAACAAAT TGAGGGAGAAAGCT TTGGACACT
GTCATGCAGCATATTCATTATGAAGATGAGAACACCCGATATATTTGCAT
TGGTCCAGTAAACAAGGTATTAAATATGCTTGCTTGCTGGATTGAAGATC
CAAACTCAGAGGCATTCAAACTCCACATTCCAAGAGT CCACGATTACCTA
TGGATTGCAGAAGAT GGCAT GAAAAT GCAGGGT TATAAT GGAAGCCAGCT
GTGGGACACAGCTTTCACAGT TCAAGCTATAGTGGCTACTGGCCTCATTG
AAGAATTTGGTCCTACTCTTAAACTAGCACATGCCTACATAAAGAAAACG
CAGGT TATCGATGACT GCCCTGGAGAT CTTAGT CAGT GGTACCGCCACAT
ATCTAAAGGTGCATGGCCCTTTTCTACTGCTGATCATGGT TGGCCTATAT
CAGATTGCACT GCAGAAGGACT TAAGGCGGCATTATTGCTATCGAAGATT
TCTCCAGATATTGI TGGCGAAGCAGT GGAAGT TAATAGACTGTATGATTC
TGTCAATTGI TTGATGTCATACATGAATGATAATGGT GGATTTGCAACAT
ATGAACTCACAAGGTCTTATGCCTGGCTGGAGCTTATCAATCCTGCTGAG
ACCTTTGGGGACATTGTGATTGATTATCCTTATGTGGAATGCACTTCAGC
AGCAATTCAGGCCCTGACAGCATTTAAAAAGCT CTACCCT GGACACCGCA
AGAGTGAAATAGACAACTGTATAAGCAAAGCT GCTAGCTTTATTGAGGGT
ATTCAAAAAAGCCGATGGTTCATGGTATGGTTCTTGGGCTGITTGITTTAC
CTATGGCACATGGT TTGGTGTAAAGGGAT TAGT TGCTGCTGGTAGGACAT
TCAAAAACAGT CCTGCAATCAGAAAGGCATGTGACTTTTTGI TGTCAAAA
GAGCTTCCTTCTGGAGGCT GGGGAGAAAGCTATTTGT CATCCCAAGATCA
GGITTATACCAAT CTCGAAGGGAAGCGACCTCATGCGGT GAACACTGGT T
GGGCCATGCTAGCCCT AAT CGAT GCAGGGCAGGCT GAGAGAGATCCAATT
CCTTTGCATCGAGCAGCGAAGGT TTTGATCAACTTACAATCGGAAGATGG
TGAATTTCCCCAGCAAGAGAT CATTGGAGT CTTCAACAAAAACTGCATGA
TCAGCTACTCCGAGTATAGAAACATCTTCCCTATTTGGGCCCT TGGGGAG
TACCGT CGCCGCGT CTTGGCCGCAGACAAG: - - - - -

>V

TGGAAACT GAAGAT CGCGGAAGGA- - - GGAAGTCCCTGGTTGAGGACCAC
GAACAAT CATGT GGGAAGACAAGT TTGGGAGT TCGAT CCCGAT CT GGGA-
- - TCGGCT GAACAGCGT GAGGAGAT CGAGAGAGCT CGTGAGACGT TCTCG
AAGCATCGATTCGAGAAGAAGCATAGT GCAGATCTAATCATGCGTATTCA
GTTTTTGAAGGAGAATGCTGGTACTGTAGI TTTACCCCAAGT CAAAGTGA
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AAGATACAGAGGAT GT TACAGAGGAT GCAGT GACAAACACATTAAGAAGG
GCTATCAATTTTCATTCAACT CTCCAGGCT CATGATGGACACT GGCCAGG
GGATTATGGAGGTCCCATGTTTCTTTTGCCCGGCTTGATCATTACTCTTT
CGATTACT GGGGCGCTGAATGCTGTCTTGT CAAAAGAACATAGACAAGAG
ATGTGCCGT TATCTCTATAACCATCAGAACAAAGAT- - - GGTGGGTGGGEG
TTTACATATCGAGGGCCCAAGCACCATGI TTGGTACTGTCTTGAACTATG
TAACTTTAAGGT TGCTTGGT GAAGGAGCTAAT GATGCAGATGGGGCAATG
GAGAAAGGGCGT GACT GGATTCTGAAT CATGGTGGT GCAACTGCAATAAC
CTCATGGGGAAAAATGTGGCTTTCAGTACTTGGAGTATTTGAATGGTCTG
GCAATAATCCTCTGCCCCCTGAAATATGGCTTCTTCCCTATATCCTACCA
GTCCATCCAGGAAGGATGTGGT GTCACTGCAGGATGGT TTATTTGCCTAT
GTCATACTTATATGGGAAGAGGT TTGTTGGTCCTCTCACACCTACAGTAT
TGTCTTTGAGGAAGGAGCTCTATACTGI TCCATATCATGAAATCGATTGG
AATCAAGCACGAAACCTAT GTGCCAAGGAAGATCTGTACTACCCACATCC
ATTGGT GCAGGATATACTTTGGACATCCCTCGACAAAGT TGTTGAACCTA
TTCTAATGCATTGGCCTGGGAAAAAGT TGAGAGAGAAGGCTCTTCGCACT
GTCTTGGAGCATGTACACTACGAAGACGAGAACACTCGCTATATATGCAT
AGGTCCTGTAAACAAGGTTTTAAATATGCTTTGCTGT TGGGTGGAAGATC
CAAACTCAGAGCCTTTCAAGTTACATCTTCCTAGAATTTTTGATTTCCTG
TGCCTTGCTGAAGAT GGCAT GAAAAT GCAGGGCTATAATGGAAGT CAATT
ATGGGACACAGCCTTTTGI GTTCAAGCAATTATTTCAACCGACCTAGT GG
AAGAATATGGTCCAACT CTAAGAAAAGCACATGCATACTTGAAGAAGT CA
CAGGTTTTAGAAGATTGT CCAGGCAATCTTGATTATTGGTATCGCCACAT
TTCAAAAGGTGCTTGGCCTTTTTCAACCGGT GATCATGGATGGCCCATCT
CAGACTGCACT GCGGAAGGATTGAAGGCTATTCTTTTATTATCAAAAATT
CCATCAGAAATTGT TGGT GAACCATTAGATGCGAAGCAGT TATACGATGC
TGTAAATGTAATTCTTTCCTTACAGAAT GGAGAT GGCGGCTTTGCAACCT
ATGAACTCACTAGATCTTATGCTTGGT TGGAGT TAATCAATCCTGCTGAA
ACTTTTGGCGACATTGT TATTGATTATCCTTACGTGGAATGTACATCAGC
TGCACTTCAAGCTTTGACATCATTTAATAAATTTTATCCGGGGCATCGGA
GAGAAGAAATAGAACATTGTATTAAAAAAGCTACAATGT TCATTGAAAAG
ATACAAGCATCAGATGGCTCATGGTATGGCTCTTGGGGAGTATGCTTCAC
CTATGCCATATGGT TTGGGATAAAAGGAT TAGT GGCTGCTGGAAAGAACT
ACAATAATTGCTCTAGCATTTGTAAAGCATGTGATTTTCTGTTGTCCAAG
CAGCTTGCTTCTGGT GGT TGGGGCGAGAGI TACCTTTCGT GTCAGAACAA
GGTGTATTCAAATCTTGATGGCAACAGATCTCATGTAGTAAATACCGCAT
GGGCTATGCTGGCTCTCATTGAT GCTGGGCAGGCT GAGAGAGACCCAACA
CCATTGCACAGAGCAGCACGAGTATTGATAAATTCCCAAATGGAGAATGG
AGATTTTCCACAGGAGGAGAT CATGGGGGT CTTCAATAGGAACTGTATGA
TCACTTATGCTGCATACAGAAACATCTTCCCCATTTGGGCTCTGGGTGAA
TACCGATGT CGGGT TCTACGGGGTCCCTTGACAAAA

pre-BR 5.5.1.9.fasta
>A

TTCTTCACCGAGCT TGT GGECT GGCACCGAAT CCGAGCAAGAGAT GGGGAG
AGCTCTTCTTCCTCTTCTACACTCCTTTTTGGCTCACTCTCTGTTTAGSC
ATCGTTGTTCCTTACAAGCTTTACGAGACAT TCACGGAGT TGGAGTATCT
GCTTCTAGCTTTGGTTTCAGCTGTTCCTGCTTTCGT TATACCCATGTTAC
TCGTTGGAAAGGCCGACAGAAGTTTA- - - - - - TGTTGGAAGGACCGCTAT
TGGGTTAAGGCAAATCTCTGGATAATTGTTTTCAGCTATGTCGGAAACTA
CTTTTGGACTCACTATTTCTTTAAAGT TCTTGGAGCGTCCTATACTTTTC
CATCATGGAAAATGAATAATGTGOCTCACACAACATTC- - - TTCCCACAT
GTTTGCTTCCTCTTTTACCACGT TGCATCGAACATTACT CTTCGGAGGCT
ACGCCATTCCACTGCTGATTTACCAGAT TCTCTGAAATGGTGTTTTGAGG
CTGCATGGATACTTGCGCTTTCTTATTTCATTGCATACT TGGAGACTATT
GCTATCGCAAATTTTCCTTACTATGAGT TTGTGGACCGAAGTGCCATGTA
CAGAGTTGGATGTCTTTTCTATGCCATTTACTTCATTGTGAGCT TCCCAA
TGTTCTTCAGGAT GGAT GAGAAAT CAACT GATGAATGGGATTTATCTCGA
GTGGCTGTTGATGCTTTGGGT GCTGCTATGT TGGTAACAATCATTCTTGA
TCTATGGOGTCTCTTCT TGGGACCTATAGT TCCCT TACCGGAGGGACAAA
ACTGOCTTCAGTCTGGATTACCATGGTTCTCCAAT- - - < = <<= = = - - -
>p

------------------------------------------ AGTTCTAG
TTCTAGTCCCAGT TTATGGT TGGCT CCAGACCCTAGT AAAAGAT GGGGAG
AGATTTTCTTTCTTTGTTATACTCCTTTTTGGCTCACTCTTTGTTTGGGA
ATTGTGATTCCTTGCAAGCT GTACGAGAGCT TTACAGAATTGGAATACTT
GCTCCTGGGTTTGATCTCAGCTGTTCCTTCTTTCTTGATACCAATGATGT
TTGTCGGTAAGGCTGATAGCAAATTG - - - - - TGTTGGAAGGACTGTTAT
TGGGTCAAGGOCAGT CTATGGATAATCATTTTTAGCTATGT TGGAAATTA
CTTCTGGACCCACTATTTTTTCACAGTTTTGGGAGCTTCTTATACATTTC
CATCTTGGAAGATGAATAATGT ACCACATACAACCT TCCTTCTGACACAT
GTTTGCTTCCTGTTTTATCACGT CACCT CAAACAT GACAAT TCGCAGACT
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ACGGCATGCGGT TGCTGACT TGCCAGATTATCT TCGATGGGCTGCTGAGG
GTGCATGGATTTTGGCTCTTTCATACTTCATAGCATACCTGGAGACTTTA
GCTGITTCTAATTTCCCTTACTATGAGT TTGTGGACCGGGCTTCAATGTA
CAAAGTAGGT TCCTTGITTTATGCCATCTACTTCTTTGTAAGCTTCCCAA
TGTTTCTGAGGATTGATGAGAAACCT GGT GATCTATGGGAGT TACCAAGA
GTGCCTGT TGATTCCCTGGGT GCTGCAATGT TGGTTACAATAATACTTGA
CTTGTGGCGAATCTTTTTGGGGCCTATTGI TCCACTTCCAGTAACAAAAC
AATGCCTTCAACAGGGACTACCCTGGITT--- === === ------------
>R

------------------ GGCGATGATACTACAAGTAAGGAGTCGGGTITC
TTATACTTCGAGT TTATGGT TGGCT CCTAACGAGAGCAAAAGAT GGGCGCG
AACTTTTCTTTCTCTGCTATACTCCTTTCTGGCTTACTCTCTGCTTAGGC
ATTGITGTTCCCTACAAGCT TTATGAGAGCTTTACGGAATTGGAGTATCT
GCTTCTAGCTATGGTTTCTGCAGCTCCTTCTTTCTTGATTCCAATGATTT
TTGTTGGAAAGGTAAATTATAGGT TATCAACCTCAATTGTGAACTTACTG
TTGTGGCAGCCTAGI CTCTGGATAATCATTTTCAGT TACGT TGGCAATTA
CTTTTGGACGCATTATTTCTTTACAGT TTTGGGAGCTTCTTATACATTTC
CATCATGGAAGATGAATGATGTACCACACACAACGT TCCTTCTGACTCAT
GTATGCTTCCTGTTTTATCATGI CACTTCAAATATGACACTTCGTAGACT
GCGCCATGCTATTGCTGATTTGCCAGATAAACT TCGGT GGGCTACTGAGG
CAGCATGGATCTTGGCTCTTGCATATTTCATAGCATACCTGGAGACCCTG
GCCATCTCTAATTTTCCATACTACGAGT TTGTTGATCGGTCTTCCATGTA
CAAAGTTGGGTCCTTGI TTTATGCCATCTACTTCATCGTAAGCT TCCCAA
TGTTTTTGAGGATTGATGAGAAACCT GGTGACTTATGGGACT TACCGAGA
GTGGCTGTAGATGCT CTGGGT GCAGCAAT GCTGGTAACGATAATACTCGA
CTTGTGGCGCATCTTTCTTGGACCTATTGI TCCACTATCAGATACAAAAC
AGTGCCTTCAACCAGGACT GCCCTGGAT TCATGCACATGCCAATGAAACT
>0
GCAGCCCCGCGECEECCCEECEECEECGAAGGCGAGGAAT GGAGGAGEEEC
GGGGAGGACGAGCCGGT GGAT GGCGGCT GACGGGAGCAAGCGGT GGGEGGG
AGACGTTCTTCCTGCTCTACACGCCCTTCTGGCTCACGCTCTGCCTCGEC
GTCGT CGTCCCCTTCAAGCT CTACGAGAGGT TCACGGAGCT GGAGTACCT
AGTTGI TGGGTTGGTGTCCACAGTGCCTGCCTTCGTCATCCCGCTCTTCC
TCGTAGGCAAGGCAGATAGTGITAGA:- - - - - - AGTTTGAAAGATCGGTAT
TGCGTTAAGCCTAATATTTGGATTATAATTTTCAGCTATGI TGGTAATTA
CTTTTGGACGCATTACTTCTTCACAGTTCTTGGTGCATCATACACTTTCC
CATCATGGAGGATGAACAACGTACCCCATACAACATTTCTCCTGACCCAC
GCTTCCTTTCTTTTCTATCACATGACATCAAAT- - - AGCCTTCGCAAATT
ACATCATTCTACACGCTCATTTGCCCCAGTTTCTTCGATGGTCATTTGAAG
CTGCATGGGT TTTAGCACTCTCATACTTCATAGCTTACCTGGAAACCTTA
GCCATTGCAAATTTTCCGTATTATGAATTCATCGACAGGGATATAATGTA
CAAAGTAGGCTCACTGITTTATGCAATATACTTCATCGTCAGCTTCCCAA
TGTTTTCAAGGATCGATGAAAATGAA- - - GAGAAGTGGAGCCTTTCCAGA
GTGGCCGT CGACGCCT TGGGT GCAGCTATGCTTGTAACAATAATCCTCGA
CCTGT GGCGCATATTCT TGGGGCCAATTGTACCCATCCCTGAATCAAGAC
GCTGCGGT CAACCGGGGECT TGCAT GGT TCCAGGT GCAGAACGAGAGCGTC
>V

GGCTTCTTCGAGT CTGT GGT TGGCTACGAAT CCGAGCAAGAGAT GGGGAG
AGTTGITTTTCCTTCTCTACACTCCTTTCTGGCTCACTTTGTGCCTCGGG
ATTGTCGI TCCGTACAAGCTATACGAGAACTTTACGGAATTGGAATACTT
GCTTCTCGGATTGGTTTCAGCTGITCCTTCTTTCTTGATACCTATGCAAT
TTGCGGGCGAGGT TGATAGGACCCTG - - - - - TGCTTGAAGGACCGI TAT
TGGGTAAAGGCCAGI TTGTGGATAGTAATCTTTAGT TATGT TGGGAATTA
CTTCTGGACCCATTATTTCTTTACAGT TTTGGGAGCTTCATATACCTTTC
CATCATGGAAGATGAATAATGTACCACACACCACTTTCCTTCTCACACAT
GTCTGCTTCCTATTCTACCATATGT CGTCAAACATAACGCTTCGTAGACT
ACGACATTCTATTCGCTGATTTGCCAGAGAAAATTCAGT GGTTTACTGAGG
CTGCATGGATTTTAGCTCTTGCCTATTTCATAGCCTATTTAGAGACTATA
GCTATTTCTAATTTTCCATATTATCAGT TTGTGGACCGGGCATCCATGTA
CAAAGTTGGGTCCTTGITTTATGCTATTTATTTCATTGTAAGCT TCCCA-

- - TTTCTGAGGATTGATGAGAAACCT GGGAATACCT GGGACT TGCCCAGG
GTGCCTGTAGATGCTCTGGGAGCTGCAATGCTTGTTACAATCATTCTTGA
TCTGTGGCGCATCTTTCTGGGACCTATTGI TCTGATCCCAGAATCAAACC
AGT GCCATCAGCCAGGACT GCCATGGT TTCCAGGACACGGCCCCAAAGCT

pre-BR CYCE1GL. fasta

>A

------ GAATTGGATTCGGAGAACAAATTGT TGAAGACGGGT TTGGTTAT
AGTGGCGACACTTGT TATAGCCAAACTCATCTTCTCTTTCTTCACTTCTG
ATTCTAAGAAGAAGCGTCTTCCTCCTACTCTTAAAGCTTGGCCTCCATTG
GTTGGAAGTCTTATCAAATTCTTGAAAGGACCTATTATTATGCTTAGAGA
GGAATACCCTAAGCTTGGAAGTGTGTTTACTGTTAATCTTGTTCACAAAA
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AGATTACTTTTCTTATTGGT CCTGAAGTCTCTGCTCATTTTTTCAAAGCT
TCTGAATCTGATCTTAGT CAGCAGGAAGT GTATCAGT TCAATGTCCCTAC
TTTTGGTCCTGGAGI TGTTTTCGATGI TGATTATTCTGT TCGT CAGGAGC
AGTTTCGGTTCTTCACTGAGGCACTTAGAGT TAACAAGT TGAAGGGT TAT
GTGGATATGATGGT TACTGAAGCT GAGGATTACTTCTCTAAAT GGGGAGA
GAGT GGTGAAGT TGATATTAAGGT TGAGCTAGAGAGCGCTCATCATCTTGA
CTGCAAGTAGATGT TTACTGGGT CGAGAAGT TCGTGATCAGCTTTTTGAT
GATGTCTCTGCTTTGITCCATGACCTTGACAATGGAATGCTTCCCATCAG
TGITCTCTTCCCATATCTCCCAATTCCAGCTCACCGCCGTCGTGACCGTG
CCCGAGAAAACGCTTTCGGAGATTTTCGCAAAAAT CATTGGGT CGAGAAAA
CGCTCTGGAAAAACAGAGAACGACATGCTGCAGT GTTTCATCGAATCAAA
GTACAAAGATGGTAGACAGACAACCGAATCTGAAGTCACTGGTTTGCTCA
TTGCTGCTCTGT TTGCAGGACAACACACGAGCTCTATCACTTCCACCT GG
ACCGGTGCTTATCTGATGCGATACAAAGAGTACTTCTCAGCTGCTCTTGA
TGAGCAGAAGAACCT GATTGCGAAACAT GGAGACAAGATCGATCATGATA
TCTTATCCGAGATGGATGT TCTCTACCGCTGCATTAAGGAAGCGT TGAGG
CTTCACCCTCCACTCATCATGT TAATGAGAGCCTCGCACAGTGATTTCAG
CGT GACAGCT CGGGATGGAAAAACT TACGATAT CCCAAAGGGT CACATCG
TTGCAACCT CCCCTGCATTTGCCAACCGCTTACCGCACATCTTCAAAGAC
CCCGACACCTACGACCCAGAAAGATTCTCCCCTGGAAGAGAAGAGGACAA
AGCCGCAGGGGCATTCTCGTACATTGCAT TCGGAGGGEGGAAGGCACGEGT
GCCTTGGAGAGCCGT TTGCTTACCT GCAGAT CAAAGCCATATGGAGT CAT
TTGTTGAGGAACTTCGAGCTTGAGCTAGI TTCACCGT TCCCTGAGATTGA
CTGGAACGCTATGGT GGT TGGAGT TAAAGGCAATGTGATGGTGCGT TACA

>P

- - - ATGACTAAAGATACGGATAACAAGT TCTTGAACGT GGGTCTGCTCAT
TTTGGCCACTCTACTAGTGGCCAAGCTTATCTCTGCACTTATAATGCCTA
GATCT- - - CAAAAGCGGT TGCCTCCGGT TATGAAGGGT TGECCT- - - TTG
ATAGGAGGGCTCATTCGATTCCTTAAAGGACCCATCGT TATGCTTCGTGA
AGAGTACCCAAAACTTGGCAGTGTTTTTACAGT GAACCTAGCTAACTGGA
AGATTACTTTCTTGATTGGCCCTGAGGTGTCTGCTCACTTCTTCAAGGCC
TCCGAAGCAGAT TTGAGCCAGCAGGAGGT GTATCAGT TCAATGTGCCTAC
TTTTGGTCCTGGTGITGTGT TTGATGT GGATTACT CTATAAGGCAAGAGC
AATTTCGATTCTTTACAGAGT CTTTAAGAGT GAGCAAACT CAAGGGATAC
GTGGATCAGAT GGT GGTAGAAGCAGAGGACTACTTCTCAAAAT GGGGAGA
CAGT GGGGTGGTAGACATAAAGTATGAGCT TGAGCATCTGATCATTTTGA
CAGCCAGTAGATGT CTACTTGGACGAGAAGT TCGTGATAAGCTTTTTGAT
GATGTGTCTGCTCTATTCCATGACCT TGACAATGGAATGCTCCCAATCAG
TGITTTATTCCCATACTTGCCCATCCCAGCT CATCGCCGCCGT GATCGGG
CACGCAAGAAGCTTGCAGAAATCTTTGCAAATATCATAAATTCCCGTAAG
CTTGCTGGAAAATCAGAGAATGACATGT TGCAGTGCTTCATTGACTCGAA
GTATAAAGAT GGT CGCCCAACAACCGAGT CTGAGATCACAGGCTTGCTCA
TTGCTGCTCTCTTTGCTGGGCAGCACACCAGT TCCATCACCTCCACTTGG
ACAGGAGCCTATCTTCTGCGACATAATGAATACCTATCTGCTGTGI TGGA
GGAGCAGAAGAACT TGATGAAAAAGCACGGGAACAAAGT TGATCAAGATA
TTTTATCCGAGATGGGT GT CTTGCATCGGT GCAT CAAGGAGGCCCTCAGA
CTCCATCCTCCACTAATTATGCTTTTACGGAGCTCACATAGTGACTTTAG
CGTGACAACACGAGAT GGGAAAGAATAT GACATCCCAAAGGGCCACATAG
TCGCGACATCTCCAGCATTTGCTAACCGT CTTCCTCATGTCTTCAAGGAC
CCAGAAAGGTATGATCCTGACAGATTTGCT GCTGGGAGAGAAGAAGACAA
AGCGGCAGGGGCATTTTCATATATTTCTTTTGGAGGT GGCAGGCATGGGT
GCCTTGGCGAACCATTTGCTTACT TGCAGATAAAGGCTATATGGAGT CAT
TTCCTGAGGAATTTTGAATTTGAGCTCATATCTCCTTTCCCTGAGACAGA
CTGGAATGCAATGGT CGT TGGT GT GAAGGACAAGGT GATGGTGCGCTACA
AGCGGCGTGAGCTTTCAGITAAT- - -

>R

------------ GATTCCGATAACAACCTAATGAACGTGCTTCTAGTAAT
CGCAGCCACACTGT TAGT GGCGAAGCTTATCTCTGCATTTGTATTGCCCA
GATCT- - - AGAAAGCGT CTTCCTCCGGTCGTCAAAGCCTTGCCG - - CTG
GTCGGAGGGCTCTTCCGGT TCTTGAAAGGACCCATCATTATGCT TCGGGA
TGAGTATCCGAAGCT TGGGAGT GTTTTCACTGTCAACCTTGCTCAAAAGA
AGATCACCTTCTTTATTGGCCCTGAAGTCTCTGCTCACTTCTTCAAGGCC
CCAGAGT CTGACCT CAGCCAGCAGGAGGT TTATCAATTCAATGI TCCTAC
TTTCGGACCTGGCGI TGTCTTTGATGT CGATTATTCCATTCGCCAAGAGC
AATTCCCCTTCTTTACCGAGCGCTCTTAGAGT CCATAAACT TAAGGGCTAT
GTCGATCAGAT GGT CATGGAAGCCCAGGATTACTTCTCAAAGT GGGGAGA
TAGTGGTGAAGTAGACTTAAAGTATGAACTCGAGCATCTGATTATATTGA
CAGCCAGTAGATGT CTTCTGGGT CGAGAAGT TCGTGATAAGCTTTTCGAT
GATGTGTCTGCTCTATTCCATGATCTGGACAATGGAATGCTCCCCATCAG
TGTATTATTCCCATACCT GCCCATTCCAGCT CACCGACGCCGT GACAGAG
CCCGCAAGAAGCTGGCAGAAATCTTTGCAAATATCATAGCTTCCCGCAAA
CTTGCTGGAAAAACAGAGAATGACATGCTGCAGTGCTTTATTGATTCGAA
GTACAAAGAT GGT CGCCCAACAACT GAAGCCGAGGT TACTGGTCTGCTTA
TTGCTGCACTGT TTGCTGGGCAGCACACCAGT TCCATCACCTCTACTTGG
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ACCGGGGCCTACCTGCTCCGT TACAAAGAGTATTTATCTGCTGTATTGGA
GGAACAGAAAACCCT GATGGAAAAACAT GGAAACAAGGT TGATCATGATA
TCTTGTCTGAAATGGATGT CCTGTATAGGT GCATTAAGGAAGCCCTAAGG
CTCCATCCTCCCCTAATAATGCT GCTGCGAAGCTCCCACAGTGATTTTAG
CGTGAAAACCCGAGACGGGAAAGAATAT GACATCCCAAAGGGCCACATTG
TAGCAACAT CACCGGCATTTGCAAACAGGCTTCCTCATATCTATAAGAAT
CCAGACAGATATGATCCGGACAGATATTCT GCTGGGAGAGAAGAAGATAA
AGTGGCAGGAGCCTTTTCATATATTTCTTTTGGT GGAGGCAGGCATGGCT
GCCTCGGTGAACCTTTTGCATTTTTGCAGATAAAGGCTATCTGGAGCCAT
TTCCTGAGGAATTTTGAATTTGAGCTAGTATCTCCTTTTCCTGAGACTGA
CTGGAATGCAATGGT TGT GGGT GT GAAAGGAAAGGT GATGGTACGCTATA
AGCGCAGGGAGCTTTCAGTAAAC- - -

>0
ATGGATCTCGCCGACCCAAACCACCGGCTCATCGCCGBCGCGECGCTGCT
GGTGGCCACCCTCGCCTTCATCAACCTCECTG: - - - - - CTGAGCTCCGCCG
GCGGCGGECAAGAAGCGCCT CCCGCCGACCAT CCCGBCGECECCG - - CTG
GTGGGCGEGEGECT GCTCCGCT TCAT GCGGGGECCGAT CCCGAT GAT CCGGGA
GGAGT ACGCCCGCCT CGGCAGCGT CTTCACCGT CCCCATCCTCAGCCGCA
AGATCACCTTCCT CATCGGCCCCGAGGT GT CGGCGCACT TCTTCAAGGEG
AACGAGGCCGAGAT GAGCCAGCAGGAGGT CTACAAGT TCAACGTGCCCAC
CTTCGGCCCCGECGT CGT CTTCGACGT CGACTACT CCGT CAGGCAGGAGC
AGTTCAGGT TCTTCACCGAGGCGCT CCGCGCCAACAAGCT CCGCAGCTAT
GTCGACCAGATGGT TGT CGAGGCT GAGGAGTACTTCTCTAAGT GGGGAGA
AAGT GGAACGGT GGATCTGAAGTATGAGCTGGAGCATCTCATCATTCTGA
CTGCTAGT CGGT GCTTGCT CGGGAGGGAGGT GCGAGAAAAGCTCTTTGAT
GATGITTCTTCTCTCTTCCATGATCTGGACAAT GGGATGCAGCCAGT CAG
TGTCATCTTCCCCTACCT CCCAATTCCT GCACACCGCCGCCGT GACCGCEG
CACGGCAACGGT TGAAGGAAAT CTTCGCCACCAT CATCAAGT CCCGCAAG
GCCTCTGGACGGGCT GAGGAAGACATGCTGCAGTGCTTCATTGATTCGAA
GTACAAGAGT GGACGCT CAACCACAGAAGGT GAAATAACCGGCCTACTTA
TTGCAGCACTATTTGCTGGACAGCACACTAGCTCTATCACCTCAACCTGG
ACTGGGGCCTACATGCTTCGCTTCAAGCAGTACT TCGCAGCAGCCGAAGA
GGAGCAGAAGGAG- - - GTCAAGCGGCACGGGGACAAGATCGATCATGACA
TCTTGGCAGAGATGGATGT CCTCTACAGGT GCAT CAAGGAGGCGCTCCGT
CTTCACCCACCGCTAATCATGCT GCTCCGCCAGT CACACAACGACTTCTC
AGT GACAACGAAGGAT GGCAAAGAGT TCGACAT CCCGAAGGGCCACATCG
TCGCGACATCTCCAGCCTTCGCCAACAGGCTCCCTCACATCTTCAAGAAC
CCCGACT CATACGACCCCGACCGCT ACGCACCAGGCAGGGAGGAGGACAA
GGCAGCGGGECCCCTTCTCGTACATCTCCT TTGGT GGCGGCAGGCACGGT T
GCCTCGGTGAGCCCTTCGCCTACCTACAGAT CAAGGCCATATGGACTCAC
CTGCTGAGGAACTTTGAGT TCGAGCTGGT CTCCCCCT TCCCGGAGACCAA
CTGGAAAGCCATGGT CGT CGGCAT CAAGGACGAGGT GATGGTCAACTTCA
AGCGGCGGAAGCT CGTCGTCGACAAC

>V

------------ GATGTGGATAACAAGT TCTTCAATGCAGCCTTCCTCCT
TGTGGCAACTTTGGT GGT TGCCAAGCTTATATCTGCACTTATAATTCCTA
GATCT- - - AAAAAACGGCTTCCTCCGACTATAAAGGCATTTCCA- - - TTA
ATTGGT GGGCTCATACGGT TCTTGAAAGGCCCAGT TGTCATGCTTAGGGA
AGAGTATCCAAAGCTTGGGAGTGTATTTACCTTGAAGCTATTGAACAAGA
ACATTTCTTTCTTCATTGGACCT GACGT CTCAGCACATTTCTTCAAGGCT
CCAGAGT CTGATCT TAGCCAGCAAGAAGT ATACCGGT TCAATGTGCCCAT
TTTTGGCCCTGGTGITGTTTTTGATGI TGACTACT CTGT GCGGCAAGAGC
AGTTCCGGTTTTTTACAGAAGCTTTGAGAGT TACTAAATTGAAAGGGTAT
GTGGATCAGATGGT TAT GGAGGCCGAGGATTACTTCTCCAAGT GGGGAGA
TTGTGGAGAGGTAGACCTAAAATATGAGCTAGAGCATCTAATCATTTTGA
CAGCCAGTAGATGCCTTTTGGGT CAAGAAATTCGTAATAAGI TGTTTGCT
GATGTGTCTGCCCTCTTCCATGATCTTGACAATGGGATGCTTCCTATCAG
TGITATCTTCCCATACCT GCCCATCCCAGCCCACCGCAGGCGT GACCAGG
CTCGCAAGAACGCTTGCTGAAATTTTTGCAAATATCATTGCTTCCAGAAAA
GAAACTGGTAAGT CAGAAAACGACATGT TGCAATGCTTCATTGCCTCAAA
GTACAAAGAT GGTCGCCCAACAACT GAATCTGAGGT CACTGGCCTGCTCA
TTGCTGCACTCTTTGCTGGACAGCATACTAGT TCCATTACCTCCACCTGG
ACTGGGCCTTACCTCCTTCGT CACAAGGAGTACCTTTCTGCTGTGCAGGA
TGAGCAGAGGAGCCT GATGAAGAAGT AT GGGAGCAAGGT TGATCATGATA
TCTTGTCTGAGATGGATGT TCTATATAGGT GCATCAAGGAAGCTCTGAGA
CTCCACCCTCCTCTGATCATGCTGCTACGTAGCTCACACACTGATTTCAG
TGTGACAACCAGAGAT GGGAAAGAATATGACATTCCCAAGGGTCACATTG
TTGCCACATCGCCAGCTTTTGCTAATCGGCTCCCACATATATACAAGGAC
CCAGACAGATATGATCCAGACAGATTTGCAGT TGGGAGAGAAGAGGACAA
GGCTGCAGGGCCATTCTCATATATATCTTTTGGAGGCGGACGACATGGGT
GTCTCGGTGAACCCTTTGCATACCT GCAAATAAAGGCCATAT GGAGCCAT
TTACTTAGAAACTTTGAGT TGGAACTGATCTCACCATTTCCAGAGGT CGA
CTGGAATGCCATGGT TGT CGGCGT AAAAGGAAAGGT TATGGTGAGGTACA
AGCGCAGAGAGCTTCCTGITAAC- - -
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pre-BR DWF1. fasta

>A

---------------------------------- TCGGATCTTCAGACAC
CGCTTGTGAGGCCCAAGAGGAAGAAGACTTGGGTTGATTACTTTGT CAAG
TTCAGATGGATCATTGTCATCTTCATCGTCCTTCCATTCTCAGCCACATT
CTACTTCCTCATCTACCT CGGGGACATGTGGTCAGAGT CCAAGTCCTTTG
AGAAACGT CAGAAGGAACACGACGAGAAT GTCAAGAAAGT CATCAAAAGG
CTTAAGGGTAGGGATGCT TCCAAGGACGGGCT TGTCTGCACTGCTCGTAA
GCCCTGGATCGCTGT TGGAATGAGGAACGT TGACTACAAGAGAGCCCGGEC
ATTTCGAGGT TGACT TGGGGGAGT TCCGTAACATCCTTGAGATCAACAAG
GAGAAGATGACT GCTAGAGT GGAGCCTCTTGT TAACATGGGACAGATTTC
CCGTGCTACCGT CCCAATGAACCTGTCTCTCGCTGTTGTTGCTGAGCTTG
ATGACCTTACCGT TGGTGGACT TATCAATGGATATGGTATTGAAGGAAGC
TCTCACATCTACGGTTTGT TTGCTGATACCGT TGAGGCTTACGAGATTGT
TCTTGCGGGT GGAGAGCT TGT CCGCGCCACAAGGGATAATGAGTATTCTG
ATCTTTACTACGCAATCCCGT GGTCGCAAGGAACTCTTGGACTCCTTGTA
GCTGCTGAGATCAGGCTTATTAAAGT CAAGGAGTACATGAGACTCACTTA
CATACCAGT CAAGGGT GATCTTCAAGCCTTAGCTCAAGGTTACATTGATT
CTTTTGCTCCCAAAGACGGTGAG- - - - - - - - - AAGTCGAAAATCCCGGAT
TTCGTCGAAGGCATGGT TTACAATCCAACGGAAGGAGTGATGATGGTTGG
AACATATGCATCTAAAGAAGAGGCAAAGAAGAAAGGGAACAAAAT CAACA
ATGTGGGATGGTGGT TCAAGCCGT GGT TCTACCAGCACGCGCAGACCGCC
CTGAAAAAGGGACAGT TTGTTGAGTACATCCCAACTCGTGAATACTACCA
CAGGCACACAAGGTGCTTGTACTGGGAAGGGAAGCTTATTCTTCCATTTG
GTGATCAGTTCTGGT TTAGGTACCTCTTAGGT TGGT TGATGCCTCCAAAG
GTCTCTCTTCTTAAGGCCACTCAAGGT GAAGCTATCAGGAACTATTACCA
TGATATGCATGT TATTCAGGATATGCTTGTTCCTCTTTACAAGGT TGGCG
ATGCACTCGAATGGGT CCACCGCGAAAT GGAGGT GTATCCAATTTGGCTT
TGCCCACACAAACT CTTCAAGCAGCCAATCAAAGGCCAAATCTACCCAGA
GCCAGGCTTCGAGTACGAAAACAGACAAGGAGACACAGAAGATGCACAGA
TGTACACTGATGT TGGAGT CTACTACGCACCTGGCTGT GT CCTAAGAGGT
GAAGAGT TTGATGGAT CAGAAGCAGT GCGT AGGAT GGAGAAATGGCTGAT
AGAGAACCATGGATTCCAGCCT CAGTACGCGGT GT CTGAGCTCGACGAGA
AGAGCTTCTGGAGAATGTTTAATGGTGAAT TGTATGAGGAGT GCCGCAAG
AAGTATAGAGCTATTGGAACGT TCATGAGT GTTTACTACAAGT CCAAGAA
AGGAAGGAAGACT GAGAAAGAAGT TAGAGAAGCCGAACAAGCTCATCTCG
AAACTGCTTATGCCGAGGCAGAT- - - - - - - - - - - -

>p

------------------------------- ATGTCCGATCTTGAGGCCC
CCTTG - - CGCCCGAAGAGGAAGAAGGT GTGGGTAGACTATTTTGT GCAG
TTCCGATGGATTTTAGTTATTTTCGT CGTTCTCCCAATCTCCTTCACCCT
TTACTTTCTCACTTATCTCGGGGATGT CAAATCAGAGATGAAGTCCTACA
AACAGCGT CAAAAGGAACAT GATGAAAAT GTTAAAAAAGT TGT GAAACGT
CTTAAAGAGAGGAATCCGT CAAAGGATGGTCTTGTCTGCACTGCTCGTAA
ACCCTGGATTGCTGT TGGAATGCGAAAT GT TGACTACAAACGGGCTCGGC
ACTTCGAAGTTGATTTATCAGCTTTTCGTAATATCCTTGAAATTGATAAG
GAGAGAATGATTGCTAGAGT TGAGCCTCTTGTAAATATGGGTCAGATCAG
CAGGGCAAGTGTCCCAATGAATCTTTCTCTTGCAGTCGT TGCAGAACTTG
ATGATCTCACTGT TGGTGGGCTCATTAATGGT TATGGGAT TGAAGGAAGC
TCTCATATCTATGGCTTGT TCTCCGACACTGT TGTGGCATATGAGATTGT
TTTGGCAGATGGT CAGGT TGT TAGAGCTACCAAGGACAATGAATACTCTG
ATCTTTTCTATGCCATCCCCTGGTCTCAGGGAACACTTGGCECTTCTTGTC
TCTGCTGAGATCAAGCTTATTCCTATTAAGGAATACATGAGGCTGACCTA
CAAACCTGTAGT GGGTAATCTGAAAGAACT TGCGCAGGCCTATATAGACT
CTTTTGCACCCAGAGAT GGAGAT CAGGATAACCCAGAGAAGGTTCCAGAC
TTTGTGGAGACTATGATTTATAACTCTACCGAAGGTGTGATGATGACT GG
GAGATATGCCT CCAAAGAAGAGGCCAAGAAGAAGGGAAATGTGATTAACA
ATGTTGGT TGGTGGT TTAAACCGT GGT TCTATCAGCATGCGCAGACAGCC
CTAAAGAAAGGAGAGT TTGTGGAGTACATTCCAACCAGAGAATATTATCA
CAGGCACACAAGGTGT TTGTACTGGGAGGGGAAGCTTATACTTCCATTCG
CTGATCAATGGTGGTTTAGATTTCTCTTAGGCT GGATGATGCCTCCAAAG
GTTTCTCTTCTCAAGGCCACTCAAGGT GAAGCAATCCGAAACTATTACCA
TGAGATGCATGTCATTCAGGACATGCTTGTTCCTCTTTACAAGGT TGGGG
ATGCCCTTGAATGGGT CCACCAAGAGAT GGAGGTATACCCCCTTTGGCTC
TGTCCGCACAGGT TGTTCAAGCTCCCT GTGAAAACTATGGT GTATCCAGA
GCCAGGATTCGAGCAT CAGCACAAACAGGGAGATACATCCTATGCTCAGA
TGTACACTGATGT CGGGGT GTATTATTCGCCCGGACCT GT GCTGAGGGGT
GAGGTGTTTGATGGT GCAGATGCT GT TCGTAGAATGGAGGACTGGT TGAT
AGAAAACCGT GGCTTCCAGCCACAGTATGCAGT GTCCGAGCTAAGTGAGA
AGAAATTCTGGAGGATGT TTGATGGTGACCT CTATGAACACT GCAGGAAG
AAATATGGAGCTGT GGGAACCT TCATGAGCGTGTACTACAAATCCAAGAA

135



AGGAAGGAAGACAGAGAAGGAGGT GCAGGAAGCTGAACAAGCCCACCTTG
AGACTGCTTATGCAGAGGCTACT------------

>R

---------------------------------- TCAGATCTTGAGGCCC
CCCTG- - - CGTCCAAAGAGGAAAAAGGTGI TGGTGGACTATTTTGI TCAG
TTCCGATGGATTTTGGTTATTTTTGICGTCCTGCCAATCTCCTTTACAAT
TTACTTTCTCACTTATCTTGGGGATGI TAAATCCTCAATGAAGTCTTACA
AGCAACGCCAGAAGGAACAT GATGAAAATGT TAAGAAAGT TGT GAAACGT
CTCAAGCAGAGGAATCCATCAAAGGATGGT CTTGTATGCACAGCCCGTAA
ACCCTGGATTGCCGT TGGAAT GCGGAAT GTAGACTATAAGCGGGCTCGGC
ACTTTGAAGT TGATTTGTCAGCCTTCCGTCATATTCTTGACATTGATAAA
GACAGAATGATTGCAAAAGT GGAGCCCCT TGT CAACAT GGGGCAGATCAC
TAGGGCCACAGT CCCAATGAATCTTGCCCTTGCAGTGGTTGCTGAGCT TG
ATGATCTTACTGI TGGTGGGCTCATCAACGGT TATGGGATTGAAGGAAGC
TCTCATATATATGGCTTGTTTTCTGACACTGTCGTAGCTTATGAGATTGT
TCTGGCAGATGGT CGAGT TGT TAGGGCTACCAAGGACAATGAATATTCTG
ATCTTTTCTATGGCATCCCATGGTCTCAAGGAACACTTGGCECTTCTTGTC
TCTGCTGAGATTAAGCTTATACCCATTAAAGAGTATATGAAGCTTACATA
CAAACCT GCAGT GGGCAATCTAAAAGAT CTTGCACAGGCATATGT GGACT
CTTTTGCGCCCAAAGATCTTGACCAGGATAACCCAGACAAGGT TCCTGAT
TTTGTAGAGGGCATGATTTATTCCT CAACTGAAGGT GTAATGATGACAGG
GAGGTATGCATCTAAAGAAGAAGCCAAGAAGAAGGGCAATGTTATTAACA
GTGITGGTTGGTGGTTTAAACCTTGGT TTTACCAGCAT GCACAAACAGCC
TTAAAGAAAGGAGAGT TTGTAGAGTACAT CCCAACCAGGGAATATTACCA
CAGGCACACAAGGTGI TTGTACT GGGAGGGAAAGCTTATTCTTCCATTTG
GCGACCAGTGGTGGTTTAGGTTTCTCTTTGGCTGGT TGATGCCTCCCAAG
GTTTCACTGCTTAAAGCT ACCCAAGGT GAAGCAATCAGAAACTATTACCA
TGAGAATCATGTCATTCAGGATATGCTTGT TCCTCTTTACAAGGT TGGAG
ATGCCCTATTGI GGGT CCACCGT GAGATGGAGGTATATCCCATTTGCGCTC
TGTCCACACAGATTGT TCAAGCT GCCCATGAAAACTATGGTGTATCCTGA
ACCAGGATTTGAGCAT CAGCGCAGACAGGGGGACAGT CCATATGCTCAAA
TGTACACAGATATTGGGGT GTATTATGCACCGGGACCTATATTAAGAGGT
GAGGTGTTTGATGGT GCTGAGGCAGT TCGTAGTATGGAGAGT TGGTTGAT
TGAGAACCATGGATTCCAGCCACAATATGCAGT TTCCGAGCTGAATGAGA
AGAATTTCTGGAGAATGT TTGATGCT GGGCT GTACGAGCAGT GCAGAAGG
AAATACGGAGCT GT CGGAACCTTCATGAGT GTCTACTACAAGT CCAAGAA
AGGAAGGAAGACT GAGAAGGAGGT GCAAGAAGCT GAGCAAGCCCACCTGG
AACCTGCTTACGCAGAAGT CGATCAACCAGCAGAC

>0

GTAAAAT GGAAGT GTGATGGATGTAACT GT GT CAATACAGCGGAGAAGAT
ATTAATCAATAAT CATAGCCGGACT GCAGCCAT GGCAGATCTGCAGGAGC
CCCTCGT TCGT CCGAAGAGGAAGAAGGT TTTGGTGGACTACTTGGTAAAG
TTCCGATGGATTCTGGTGATCTTTGTGGTGCTCCCCATTTCCGCTCTGAT
CTACTTCAATATCTATTTGGGCGATGTCTGGI CT- - - GCCAAATCTGAGA
AACGT CGCCAGAAGGAACAT GATGACAAT GT GCAAAAAGT TGT GAAGCGG
CTCAAGCAGAGGAACCCAAAGAAGGATGGCCTTGT TTGCACAGCTAGGAA
GCCCTGGATTGCTGT TGGCATGCGCAATGTAGACTACAAGCGT GCTAGGC
ATTTTGAGGT TGACCTTTCCGCCTTCAGGAACATTCTTGAGATTGACAGA
GAGAGAATGGT TGCCAAGGT TGAGCCT CTTGT CAACAT GGGCCAGATAAC
CAGAGCTACATGCCCAATGAACCTTGCCCTTGCAGITGTTGCTGAGCTTG
ATGACCTTACTGI TGGGGGACTGATCAATGGGTATGGTATTGAAGGGAGC
TCTCACCTCTATGGTCTTTTCTCTGACACTGTI TGTCGCCGT GGAAGT TGT
TCTTGCAGACGGT CGAGT TGT TAGAGCCACTAAGGATAATGAGTACTCTG
ACCTTTTCTATGGCATTCCCTGGT CCCAGGGAACACTTGCGTTTCTTGT T
TCCGCTGAGATCAAACT CATTCCCATCAAGGAATACATGAGCCTCACATA
TACTCCAGT TAAAGGGT CACT GAAGGAGATAGCACAAGGT TATTGTGATT
CGITTGCACCACGAGATGGTGAT--------- CCTGCAAAGGTCCCAGAC
TTCGT TGAGGGAAT GGT GTACACAGAAAAT GAGGGT GTCATGATGACT GG
TGTTTATGCTTCCAAAGAAGAGGCAAAGAAGAAGGGCAATAAGATCAACT
GTGI'CGGGTGGTGGT TCAAGCCTTGGT TTTACCAACAT GCTCAGACAGCA
CTCAAGAAGGGT GAGT TTGTGGAGTACATTCCAACAAGAGAGTACTACCA
CCGTCACACCCGGT GTCTGTACT GGGAGGGGAAGCTGATCTTGCCATTCG
GCGACCAATTCTGGTTCAGGT TCCTCTTGGGCTGGCT GATGCCACCAAAG
GTGTI CTCTGCT CAAGGCCACACAGGGT GAATCTATCAGGAATTACTACCA
TGACAACCATGT GATTCAAGACATGCTGGT TCCCTTGTACAAAGT TGGAG
ATGCTCTTGAGI TTGTTCACAAGGAA- - - GAGGTTTATCCACTGIGCCTG
TGCCCGCACCGGCTCTACAAGCT CCCTGTGAAAACE- - - GTGTACCCAGA
GCCTGGCTTTGAGCACCACCACAGGCAAGGT GACACTAGCTATGCCCAGA
TGTTCACCGATGT TGGTGTGTACTATGCTCCTGGT GCTGT CCTGAGGGEC
GAGGAGT TCAATGGCGCTCTAGCT GT CCACAGGCT GGAGCAGT GGCTGAT
TGAGAACCACAGCTACCAGCCACAGTACGCTGTATCTGAGCTCAACGAGA
AGGACTTCTGGAGGATGT TTGATGCT TCTCACTACGAGCATTGCCGCCAA
AAGTATGGTGCCGT CGGTACCTTTATGAGCGT CTACTACAAGT CCAAGAA
GGGAAGGAAGACT GAGAAGGAGGT GCAGGAAGCCGAGGCCGCCATCCTCG
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>V

---------------------------------- TCGGATCTTCAGGCTC
CCTTG - - CGTCCCAAGAGGAAAAAAATTTGGGTGGACTATTTTGI TCAC
TTCCGATGGATTATTGTCATTTTTGITGTCCTTCCTATCTCCTTCACTTT
GTACTTCCTCACATATCTTGGAGATGT CAGATCTGAATCAAAATCTTTCA
AGCAGCGT CAGGAGGAACATAATGAAAATGT CAAAAAAGT CATAAAACGT
CTCAAAGAGAGGAACCCAT CAAGGGAT GGCCTTGT CTGCACAGCCCGGAA
ACCATGGATTGCT GT TGGAATGAGAAATGT TGACTATAAGCGGGCTCGGC
ATTTTGAAGT TGATCTTTCAGCTTTCAGAAATATCCTGGACATTGACAAA
GAGAGAATGATTGCCAGATGT GAACCCCTAGT CAACAT GGGGCAGATTAG
CAGGGTTAGI GTCCCAATGAATCTTGCCCTTGCTGTGGTTGCTGAGCTTG
ATGATCTTACAGT TGGTGGCCTCATCAATGGCTATGGAATTGAAGGAAGC
TCTCACATTTATGGCCTATTCTCTGACACTGT TGTGGCTTATGAAATCAT
TTTGGCTGATGGEGCGECTAGI TAGAGCTACCAAAGACAATGAGTACTCTG
ATCTTTTCTATGCTATTCCATGGT CTCAGGGAACACTGGCECECTTCTTGTT
GCCCCTGAGATCAAGCTTATACCCATTAAGGAATACATGAAGI TGACTTA
CAAACCAGTAGT GGGAAATCTGAAAGACCTTGCECAG - - - - - - - - - - - -
-------------- GACGGAGATCAGGATAATCCTGAGAAGGT TCCAGAC
TTTGTAGAAACCATGATTTACAATCCTACTGAAGCTGT GTGTATGACAGG
GAGATATGCCT CAAAAGAAGAGGCTAAGAAGAAAGGAAATGTGATTAACA
GTGI' TGGGT GGT GGTACAAGCCCT GGT TCTATCAACAT GCACAGACAGCC
CTAAAGAAAGGGGAGT TTGT GGAGT ACATCCCAACCAGGGAATATTACCA
TAGGCACACTAGGTGTCTGTATTGGGAGGGAAAACTTATTCTTCCATTTG
CAGATCAATGGTGGTTTAGGT TTTTGT TTGGGTGGT TGATGCCACCAAAG
GTTTCTCTCCTCAAGGCTACT CAAGGT GAAGCTATCAGAAACTATTACCA
TGAGATGCATGTAATTCAGGACATGCTTGT TCCGCTGTACAAAGT TGGGG
ATGCTCTAGAATGGGTACAT CATGAGATGGAGGTATACCCAATTTGCCTC
TGCCCACACCGATTGTACAAGCTTCCT- - - === === m e - o m e oo - - -
---------------------------- GGTGACACACATTATGCCCAGA
TGTACACAGATGT GGGGGT GTACTAT GCGCCAGGECCTGI CTTGAGGGEGT
GAGCAGT TTGATGGT GCAGAAGCAGT TCGCCGAAT GGAGAACT GGTTGAT
TGAAAACCATGGATTCCAGCCACAATATGCAGT GTCTGAGCTGACTGAAA
AGAACTTCTGGAGGATGT TTGATGCTGGGCTTTATGAGCACTGCAGAAAG
AAGTATGGAGCAGT GGGGACTTTTATGAGT GTTTACTACAAATGCAAGAA
GGGGAAGAAGACCGAGAAGGAAGT GCAGGAGGCGGAGCAAGCACAACTTG
AGACACCTTATGCTGAGGCTGAT- - ----------

pre- BR DWF5. fasta

>A

---------------------- GCGGAGACTGTACATTCTCCGATCGTTA
CTTACGCATCGATGTTATCGCTTCTCGCCTTCTGTCCACCTTTCGTCATT
CTCCTATGGTACACAATGGTTCATCAGGATGGTTCTGTTACTCAGACCTT
TGGCTTCTTTTGGGAGAATGGA- - - GTTCAAGGACTTATCAACATATGGC
CAAGACCCACTTTGATTGCTTGGAAAATTATATTTTGCTATGGAGCATTT
GAAGCTATTCTTCAGCTGCTTCTGCCTGGTAAAAGAGT TGAGGGT CCAAT
ATCTCCAGCCGGAAACCGACCAGT TTACAAGGCCAATGGTCTGGCTGCTT
ACTTTGTGACACTAGCAACCTATCTTGGTCTTTGGTGGTTTGGAATCTTC
AACCCTGCAATTGTCTATGATCACTTGGGT GAAATATTTTCGGCACTAAT
ATTCGGAAGCTTCATATTTTGTGTTTTGT TGTACATAAAAGGCCATGT TG
CACCTTCATCAAGTGACTCTGGT TCATGTGGTAACCTAATAATTGACTTC
TATTGGGGCATGGAGT TGTACCCTCGAATTGGT AAGAGCT TTGACATCAA
GGTGTTTACTAATTGCAGATTCGGAATGATGT CTTGGGCAGT TCTTGCAG
TCACGTACTGCATAAAACAGTATGAAATAAAT GGCAAAGTATCTGATTCA
ATGCTGGT GAACACCATCCTGATGCTGGT GTATGTCACAAAATTCTTCTG
GTGGGAAGCTGGT TATTGGAACACCATGGACATTGCACATGACCGAGCTG
GATTCTATATATGCTGGGGT TGTCTAGTGTGGGTGCCTTCTGTCTACACT
TCTCCAGGCATGTACCTTGT GAACCACCCCGT CGAACTCGGAACTCAGTT
GGCAATATACATTCTCGT TGCAGGAATTCTGTGCATTTACATAAACTATG
ACTGTGATAGACAAAGGCAAGAGT TCAGGAGGACAAACGGGAAATGTTTG
GT TTGGGGAAGGGCCCCGT CAAAGAT TGTGGCGTCGTATACTACAACATC
TGGTGAAACA- - - ACTAGTCTTCTCTTAACGTCTGGATGGT GGGGATTGG
CTCGTCATTTCCATTATGT TCCTGAGATCTTAAGTGCTTTCTTCTGGACC
GTACCGGCTCTCTTCGATAACTTCTTGGCATACTTCTACGTCATATTTCT
CACCCTTCTTCTCTTTGATCGAGCCAAGAGAGACGAT GACCGAT GCCGAT
CAAAGTATGGGAAATATTGGAAGCTGTATTGTGAGAAAGTC- - - - - - - - -
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------------- ATGGCAGAAACGAAGACT GTGCATTCGCCGCTGGTTA
CTTATTTTTCAATGCTTTCACTTCTCACTCTCTGCCCTCCTTTTGTTATT
CTACTATGGTATACAATGGTACATGCTGATGGGT CAGTTTGTCAAACTTG
GGATTACTTGAAGCAACATGGC: - - TTGCAAGGATTT- - - AACATTTGGC
CAAGGCCTACT GCAATTGOCT GGAAAATTATTGCTTGTTATGCAGCATTT
GAGGCTGCACT GCAGCT TCTTTTACCT GGAAAAAAGGT CGAGGGT CCAAT
CTCTCCT GAAGGAAACCGACCT GTTTACAAGGCAAAT GGT GTGGCAGCAT
ATGTGGTGACTTTAGTTACCTATCTTAGCCTTTGGTGGTTTGGTATATTC
AACCCCTCGATTGT TTATGATAATTTGGGAGAAATATTTTCTGCTCTCAT
TTTTGGAAGCTTAGTCTTCTGTGTTTTCTTATACATAAAGGGTCATTTGG
CTCCATCATCTACTGATTCTGGAT CATCTGGGAACATGATAATTGACTTC
TATTGGGGT TTGGAGCT GTATCCT CGAATAGGAAAGAACT TCGACATCAA
AGTTTTCACAAACT GCAGATTTGGGATGATGTCTTGGGCT GT TCTGGCAT
TAACCTATTGCATTAAGCAGT AT GAGCAGAAT GGGAAAGTAGCT GACTCC
ATGCTTGTAAATACAATATTGATGCTGGTGTACGTCACAAAGTTTTTTTG
GT GGGAAGCT GGT TACT GGAACACAATGGACATTGCACATGATCGAGCTG
GATTTTATATTTGCTGGGGATGCTTGGT ATGGGT TCCATCTGT GTATACT
TCTCOCGGCATGTACCT TGTAAACCAT CCTGT GAACCTTGGACT TCAGCT
TGCACTCTATATACTAGCAGCAGGCATTCTCTCCATATATGTCAATTATG
ATTGT GACAGGCAAAGGCAAGAATTTCGCAGAACAAATGGCAAATGT TTG
GTCTGGGGAAGGGCT CCATCAAAGATTGT GGOCT CATACACTACAACATC
TGGGCAAACAAAGATAAGCCTCCTTTTGACAT CGGGAT GGTGGGGCTTAT
CTCGTCATTTCCATTATGTACCTGAAATACTGGCTGCTTTTTTCTGGACT
GTCOCGGCTCTTTTTAATCATTTCTTACCCTATTTCTATGTGATATTTCT
GACCATCCTTCTGTTTGACCGAGCT AAAAGGGAT GAT GATCGATGTCGGT
CCAAGTATGGGAAGT ACT GGAAGT TGTACTGTGAGAAGGT T- - - - - - - - -

---------------- GGAGAAGAGAAGACAGT GCATTCAGCATTGGTGA
CTTATGCTTCAATGCTTTCGCTTCTCACTTTCTGCCCTCCCTTTGTTATT
TTGCTATGGTACACAATGGT GCATGCTGATGGATCAGTTTCTCAAACTTG
GGATTTCTTCAAGCAACAAGGG - - TTGCAGGGATTTATTAACATTTGGC
CAAGACCCACTGCTACAGCTTGGAAAATAATTGCTTGT TATGCTGCATTT
GAGGCTGCACTTCAGCTTCTTTTACCT GGCAAAAGGGT GGAGGGCCCTAT
TTCACCTCAAGGGAACCGACCGATATACAAGGCAAAT GGT GTGGCAGCAT
ATATAGTAACGCTGGTTACCTATCTGGGCCTTTGGTGGTI TTGGGATATTC
AACCCCACAATAGT TTATGATCATTTGGGAGAGATATTTTCAGCTCTCAT
CTTTGGAAGCTTCTTCTTCTGTGI TTATTTGTACATAAAAGGTCATTTGG
CACCATCATCAACAGATTCTGGT TCATGTGGAAACATAATAATGGATTTC
TATTGGGGCATGGAGCTGTATCCTCGAATTGGAAAGAACTTTGACATCAA
AGTTTTCACAAATTGCAGAT TTGGGATGATGT CTTGGGCAGT TCTTGCAT
TGACCTACTGCATTAAGCAGT ATGAGCAGAAT GGAAAAGT GGCAGATTCC
ATGCTTGTAAATACAATATTGATGI TGGTGTATGTTACAAAGTTTTTTTG
GTGGGAAGCT GGGTACT GGAATACAAT GGATATCGCGCATGATCGAGCTG
GGITTTATATTTGCTGGGGATGCTTGGTATGGGT TCCATCCGTATATACT
TCTCCTGGCATGTACCTAGI CAACCATCCTTTAAACCTTGGAACTCAGCT
TGCAGTTTACATCTTGGTGGCAGGCATTCTCTGCATATTTGTCAACTATG
ATTGTGACAGGCAAAGGCAAGAATTTCGGAGAAAAAAT GCGCAAATCCTTG
GTTTGGGGAAAGGCTCCATCAAAAATTGTGGCTTCATACACTACAACATC
TGGGGAAACAAAAACCAGCCTTCTTTTAACCTCTGGATGGT GGGGCTTAT
CTCGTCATTTCCATTATGTACCTGAAATATTAGCTGCTTTTTTCTGGACT
GTCCCAGCTCTATTTAATCATTTTCTACCCTACTTCTATGTGACATTTCT
TACCATCCTTCTTTTTGATCGAGCTAAAAGGGAT GATGATCGATGCAGAT
CCAAGTATGGAAAGTACTGGAAGT TGTACT GCGAGAAGATGT CAGCATAT
GAGAATGT CGT TGGT GGAAAGCT GAAGCT GAAGGGGAAAGCCTTGAATGT
GAAGCCT GGT GGGATGAAGAAGAAAAAGAAACATAAGCAGCACCAAGATG
AAGTTTCTCAAGT CGT CAACAAAGAGCT TTTAGAAGGT CAAAGCACAGAA
GAATTAGCTGCACCTAGT GAGGAT GGT GTAAATGAAAGT GACAAATTGGG
TGAAGAAGGGAAGACTGCTTCTTATGATGATTATATGACACCT GCGGAGA
GACGATACAT GGAGCAAAGAGAGAAGATTGATATTCATAGGATGGCGAAG
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GAAGCTAATAAATCTCACCGT GACAGGATTCAAGATTTCAACCAGTACTT
GGCCAATATGAGTGAGCATTATGACATTCCTAAAGI TGGTCCTGCC:- - - -

>0

GAAGGCGCCAGCCT CCACGCCGCCCAAGACGGT GCACT CGGCGCTCGTCA
CCTACGCCTCCATGCTCTCCCTCCTCTCCCTCTGCCCGCCCTTCGTCATC
CTCCTGT GGTACACGAT GGT GCACGCGGACGGAT CCGT GGT GCGGGCGTA
CGAGCACCT CCGCGAGCACGGEGGET GCTGGAGGGEGECT CAAGGCCATCTGGC
CCATGCCAACCATGGCCGCCTGGAAGATCATCTTCGGCTTCGGCCTCTTC
GAGGCCGCGCTGCAGCT TCTCCT CCCCGGGAAGCGCT TCGAGGGCCCCGT
CTCCCCCT CGGGCAACGT GCCCGT CTACAAGGCAAAT GGCTTACAAGCAT
ATGCAGTGACCTTGATAACATACCTGAGCCTGIGGTGGI TTGGAATTTTT
AACCCTGCAATAGTATACGATCACTTGGGGGAAATATACTCTGCTCTTGT
ATTTGGAAGCTTTGTGTTCTGTATTTTTCTGTACATAAAGGGTCATCTTG
CTCCATCTTCATCTGATTCTGGATCCTCAGGGAATGTGATAATTGATTTC
TACTGGGGAATGGAACTATATCCTCGCATTGGTAAGCACTTTGATATCAA
AGTGITCACAAACTGCCGITTTGGG - - ATGTCCTGGGCTGTTCTTCGCTG
TAACCTACTGCATAAAGCAGT ATGAAAT GAATGGCCGAGI TGCAGATTCA
ATGCTTGTGAATACTGCATTGATGI TGATCTATGTCACCAAGTTCTTCTG
GTGGGAATCTGGATACT GGTGCACTATGGACATTGCTCATGATAGAGCTG
GITTCTACATTTGCTGGGGATGCT TGGTATGGGT TCCATCAATATACACC
TCTCCTGGAATGTACCTTGT CAACCACCCTGTGAATTTGGGT CCCCAGCT
AGCACTCTCAATTCTCCTTGCTGGAATATTGT GCATATATATAAACTATG
ACTGT GATCGT CAGCGCCAAGAAT TCCGT CGGACAAAT GGGAAATCGCTCA
ATATGGGGCAAAGCTCCATCTAAGATTGT TGCTTCCTATCAGACTACAAA
TGGAGAAACAAAAAGCAGTCTTCTCTTGACT TCTGGATGGT GGGGCTTGT
CTCGTCATTTTCACTATGI TCCAGAGATTCTATCTGCTTTTTTCTGGACA
GITCCAGCTCTTTTTGATCATTTCCTGCCGTACTTCTATGTGATCTTTCT
GACCATATTGCTGT TCGACCGAGCTAAAAGGGATGATGACCGATGCTCAT
CAAAGTATGGCAAGTATTGGAAGATGTACTGCAACAAAGTA- - - - - - - - -

>V

TCGTGGCTCTGT GTCTCCACT TCCAAGT CAAGCT GTAACAGAGGCACTAC
AGAGAGAGGAGAGAT GGCGGAGGCGAAGACGGT GCACT CACCGGCGT TGA
CGTACTTTTCCATGATATCGCTTCTCACTCTCTGCCCTCCCTTCGTCATT
CTACTATGGTATACAATGGT TCATGCTGATGGGTCTGTATTGCAAACTTG
GGACTACCTAAAGCAGCATGGEG - - GTGCAAGGGTTCATAGACATCTGGC
CAAGGCCAACT GCGATTGCATGGAAACTAATTGCTTGT TATGCTGCATTT
GAAGCTGCACTTCAGCTTTTTCTACCT GGTAAAACAGT TGAGGGCCCGAT
ATCTCCTTGT GGGAAT CGGCCTGT TTACAAGGCAAAT GGCATGCAAGCAT
ATGCAGTAACATTGATTACTTATCTGAGTCTGTGGTGGT TTGGCATATTC
AACCCTGCAATTGI TTATGATCATCTGGGAGAAATATATTCAGCACTTAT
TTTTGGAAGT TTGATCTTTTGTATTTTCTTATACATAAAAGGT CATGT GG
CACCATCTTCGACTGATTCTGGT TCATCTGGCAACATAATAATCGATTTC
TATTGGGGTATGGAGCTGTATCCCCGAATTGGTAAGAACTTTGACATCAA
GGITTTCACAAACTGCCGATTTGCGATGATGTCTTGGGCAGITCTTGCTG
TGACCTATTGTATAAAGCAGT ATGAAGAGAAT GGGAAAGT GGCAGATTCC
ATGCTTGTAAATACTATATTGATGCTGGTATATGTGACAAAGTTCTTTTG
GTGGGAAGCT GGATACT GGAACACAATGGATATTGCACATGATCGAGCTG
GCTTTTATATTTGT TGGGGATGCTTGGTATGGGT TCCGT CCATTTACACT
TCTCCTGGAATGTACCTGGT CAACCATCCTGTGAACCTTGGAACTCAGCT
TGCGATTTATATTCTTGCAGCT GGAATCACATGCATATATATAAACTATG
ATTGTGATAGGCAAAGGCAAGAATTCCGTAGAACAAATGCCAAGICCTTG
GTTTGGGGGAAAGCT CCATCAAAGATTGTGGCCTCCTACACCACCACTTC
TGGAGAAACAAAGT CCAGTCTTCTTTTGACCTCGGGCTGGTGEGGT TTGT
CCCGTCACTTCCATTATGTACCTGAAATTTTGGCTGCATTTTTCTGGACG
GTCCCTGCTCTTTTTGGCCATTTTCTGCCTTATTTCTACGTGCTGTTCCT
TACTATCCTTCTTTTTGACCGAGCCAAAAGGGATGATGATCGATGT CGGT
CCAAGTACGGGAAATACT GGAAAAAATACTGTGAAAACGGT T- - - - - - - - -
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------------------------------- AGGATTATCCCTGGAATCT

---GAGGAG ----- TTGGCGCATCCGTACGT TCCGAGAGATCTGAACCT
ACCCGGATACGTACCAATCTCAATGT CAATGTCCTCCATCGTCTCTATCT
ACCTCGGITCTTCCCTCCTTGTTGTCTCCCTCGTCTGGCTTCTCTTCGGG
AGG -------- AAGAAACCTAAACTTGATAAGTTGCTTATGIGI TGGTG
GACATTCACTGGTCTCACTCATGT TATTCTCGAGGCCTATTTCGTTTTCT
CCCCTGAGITTTTCAAGGACAACACTTCTGCTTATCTTGCTGAAGTTTGG
AAAGAATATAGCAAAGGT GATTCGAGATACGT AGGTAGAGATTCTGCAGT
TGTATCTGI TGAAGGGATCACTGCTGI TATCGT TGGCCCAGCTTCTCTCC
TAGCTATTTATGCCATTGCTAAGGAGAAGT CGTATAGCTACGTGCTTCAG
CTTGCGATTTCGGT TTGCCAGCTCTACGGATGTTTGGT TTATTTCATTAC
TGCTATCTTGGAAGGAGACAACT TTGCCACAAACTCTTTCTACTATTACT
CCTACTACATCGGGGCTAACTGI TGGTGGGTCTTGATACCTTCACTCATT
TCTTTCCGI TGCTGGAAAAAGATTTGT GCAGCT GCTGCCATTGCCAACAA
CAACGT CGAGACAAAGACGAAGAAGAAAACCCGT

>P

ATGGAGCCG: - - - - - CAGCCGCATCCATACGCACCAAGAGATCTGAAACT
GCCTGGCTATGTACCTAATTTCCTCACTCAATCCACCATTGI CGGCGTCT
ATTTACTCACCTCCCTTCTTGTCGTCTCTCTCATCTGGATCCTCTCTGGA
AGG- - - TCTCGTAAGATAACAAAA- - - AATAGGTTGCTCATGTGCTGGTG
GGCTTTCACTGGTCTCACACACTTGATTCTCGAGGGT TATTTTGCTTTCT
CTCCAGAATTTTACAAGGACAAGACTGCTCATTATCTGGCTGAAGTTTGG
AAAGAATATAGCAAAGGT GATTCAAGATAT GCAGCAAGGGATGCTGCAAC
AGTTACTGT TGAAGGATTGACTGCTGI TCTCGAGGGACCAGCTAGCCTCC
TGGCAGTGTATGCTATTGCTTCAGGAAAATCGTACAGCTACATACTTCAG
TTTGCTGITTGT TTGGGACAGCTCTATGGAACAGCTGTGTATTTCTTAAC
TGCCTACTTGGAAGGT GATCATTTTGCTACCAGI CCGTACCACTATTACG
TATACTATATTGGT GCAAATGCCTCCTGGGTTGTAATTCCCTCGCTCATC
GCTATGCGTTGT TGGAAAAAGATTTGCTCAGCAGTC- - - - - - - - - - - - - -
- CAAGT TCATGGCCAGAAAAGGACCAAAACTCGT

>R

---GAGGCG ----- CAAGCGCATCCGTACGT GCCCACAGATCTGAAACT
GGAGGACTACGT CCCTGTATTTCTCTCACAGT CGACAATCCTTGCCGTICT
TCGGAACCTCGTCCCTTGTCCTCGTCTCCCTCGTCTGGTTCATTTCTGGA
AGT- - - TCGCGTAAAGCAGCTAAAATTGATAGATGGTTG - - TGCTGGTG
GGCCTTCACTGGTCTCACACACATTATCCTAGAGGGT TATTTTGTTTTCT
CCCCTGAGTITTTACAAGGATAAGACTTCTTTTTATCTTGCTGAAGTTTGG
AAAGAATACAGT AAAGGT GATTCAAGATAT GCTGCAAGAGATTCTGCAGT
AGTGGCTGT GGAAGGATTGACCGCAGT TTTAGAGGGTCCAGCAAGTICTTC
TGGCAGTCTATGCTATTGCTGCTGGGAAGT CGTATAGCTACATACTTCAG
TTTGCCATTTCACTCGGGCAGCTTTATGGAACTGCTGTATATTTCCTAAC
TCCCTACTTGGATGGCTATAACTATGCATCGAGI CCATATTACCATTATG
CATACTACATCGGTGCTAATGCTTCCTGGGT TGTTATACCATCACTCATT
TGTATCCGTAGCTGGAAGAAGATATGTGCAGCATTT--------------
- CAAGT GCAAGGCCAGAGAAAGACCAAAAGT GGT

>0

------ GGGCACCCCCACCCCCACCCT TACGCGCCGGCGGAGCT TCACCT
CCCGGGCTTCGT GCCTCTCCAACT GT CCCAGGCCCAAAT CCTCGT GCCCT
ACCTCGCCACCTCCCTCTTCCTCCTCCTCGCCGT CTGGCTCATCTCCGGG
AGATGCAGT CGTAGGCTTTCCGACACCGACCGCTGGECTCATGTGCTGGTG
GGCCTTCACCGGCCTCACCCACATTATCATCGAGGGAACCTTTGICTTTG
CTCCTAATTTCTTCTCCAACCAAAACCCTTCTTACTTCGATGAAGTTTGG
AAAGAGT ACAGCAAAGGT GACTCCAGATAT GT CGCCAGAGACCCTGCTAC
TGTTACAGT TGAAGGAATTACAGCTGT CTTGGAAGGCCCTGCTTCACTCC
TTGCTGTCTATGCCAT CGCAT CGGGCAAGT CCTACAGCCATATCCTCCAG
TTCACTGICTGTCTTGGTCAGCTCTATGGATGCCTGGTGTACTTTATTAC
AGCCTACTTGGATGGCTTCAACTTCTGGACTAGCCCGI TCTACTTCTGGG
CTTATTTCATTGGT GCAAACAGCT CGTGGGT TGTTATACCAACTATGATC
GCCATAAGGACGCTGGAAGAAGATTTGTGCAGCATTT--------------
------- CAAGGTGAA- - - AAGGTGAAGACTAAA

>V

- - - GAGGGAGCGCCT CAAAGCCACCCATATGT GCCAAAAGATCTAAAACT
GCCAGGTTATGTGCCAGT TGTCCTCTCACAGTCCACCATTGICGGAGITT
ATGGCCTCTCTTCTCTGCTTGT TGTATCTGTAATATGGATCATCTCTGGG
CGG- - - TTTCCGAAAACATCTAAGATTGATAGATTGCTCATGIGCTGGTG
GGCATTCACGGGT CTAACACATGCAATCCTTGAGGCCTATTTTGTGITCT
CTCCAGAATTCTACAAGGATAAAACTGCTTGT TACCTGGCTGAAGTGTGG
AAAGAATACAGCAAAGGT GATTCAAGATAT GCAGCCAGAGATGCTGGCGT
CATTCGCTGI TGAAGGGATTACTGCAGT TTTAGAAGGT CCAGCTAGCCTTC
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TAGCACTGTATACTATTGCCACAAAAAGGT CATACAGCTACATACTTCAG
TTGACCATTTCTCTGGGGCAGCTCTATGGCACTGCTGTATATTTTATAAC
ATCTTACTTGGATGGTGACAATTTCGCTGCAAGCGCATATTACTACTATG
CATACTACGITTTTGCAAATGCTTTTTGGGT TGTAATACCCTCACTCATT
GITTATCCGTTGT TGGAAGAAAATATGTGCAGCATTC- - - - - - - - - - - - - -
- CAGGTCCAAGGT CAGCAAAAGACCAAAGTTCGG

pre-BR SMI1l. fasta

>A

------------------ GATCTCGCGTCGAATCT TGGTGGGAAGATCGA
TAAATCCGATGT TCTCACCGCCGT CGAAAAGT ATGAGCAATATCATGTCT
TCCATGGAGGAAACGAGGAAGAGAGAAAAGCCAATTATACTGACATGGTT
AATAAGTACTATGACCTTGCTACTAGCTTTTATGAGTACGGAT GGGGAGA
ATCCTTCCATTTTGCACAAAGAT GGAAAGGAGAATCGCTTCGAGAGAGTA
TTAAGCGACACGAGCACTTTCTTGCTCTTCAGCT TGGCATCCAACCAGGA
CAAAAGGTACT GGATGT AGGAT GT GGAAT TGGT GGACCGT TGAGGGAAAT
TGCAAGATTCAGCAATTCAGT TGT TACCGGGCT CAACAATAACGAATACC
AGATCACCAGAGGCAAGGAACT AAACCGACT TGCAGGT GTCGACAAGACA
TGTAACTTTGTCAAGGCTGACT TCATGAAGATGCCATTCCCGGAAAACAG
TTTCGATGCAGT TTATGCAATAGAAGCAACT TGCCATGCACCTGATGCGT
ATGGATGCTACAAAGAGATCTACAGAGT GCTAAAGCCTGGGCAATGTTTT
GCTGCCTATGAGT GGTGTATGACT GATGCATTTGACCCTGATAACGCCGA
ACATCAGAAAATAAAGGGAGAGATAGAGAT TGGAGATGGTCTTCCTGACA
TTAGGCTGACTACAAAAT GCCTCGAAGCT CTGAAGCAGGCCGGTTTTGAA
GTGATATGGGAAAAGGAT CTGBCCAAGGACT CGCCGGT CCCATGGTACTT
ACCTCTTGACAAAAATCATTTCTCACTCAGTAGCTTCCGCCTTACAGCTG
TTGGACGATTCATAACCAAAAACAT GGTCAAGATCCTTGAATACATAAGA
CTTGCACCTCAAGGAAGCCAAAGGGT CTCAAATTTCCT GGAGCAGGCTGC
GGAAGGATTAGT CGACGGT GGAAGGAGAGAGATTTTCACGCCAATGTATT
TCTTCTTGGCCCGGAAGCCAGAG - - - === === mmmmmmm e oo oo -

--------------- TTGGATCTCGCTACT GGTCTTGGCGGAAAGATCGA
TAAAAGTGATGT TCTCTCTGCTGT CGAGAAGTATGAGAAGTATCATGICT
GTTATGGAGGT GAT GAGGAAGAGAGAAAAGCCAACTACTCTGACATGGT T
- - - AAATATTATGATCTTGT TACCAGCT TTTATGAGT TTGGCT GGGGGGA
GTCTTTCCATTTTGCTCCTAGATTCAAAGGGGAGT CTCTTCGCGAGAGCA
TCAAGCGACATGAACACTTTCTCGCTTTACAACT TGGCCTGAAACCTGGA
CAGAAGGT GT TGGATGT AGGAT GT GGAAT TGGCGGGCCT TTAAGAGAAAT
TGCTCGATTCAGCTCAACATCAGTAACAGGGT TGAACAACAATGAGTATC
AGATAT CAAGGGGAAAGGAACTAAAT CGCACT GCAGGAGT TGACAGGACC
TGTGATTTTGTGAAGGGTGATTTCATGAAAATGCCATTCCCTGATAACAT
TTAT- - - GCTGTATATGCAATTGAAGCTACCT GCCATGCACCAGATGCAT
ATGGATGCTACAGT GAGATTTACAGGGTATTGAAGCCAGGACAATGITTT
GCTGCATATGAGTGGTGCATGACTGATTCTTTCGATCCACATAACCAAGA
ACATCAAAAAATTAAGGCAGAAATAGAGAT TGGTGATGGCCTTCCAGACA
TCAGGT TGACTGGACAATGCATTGATGCTCTAACGAAAGCTGGTTTTGAG
GTCATATGGT CAAAAGATCTTGCAGT GGGCTCACCTGTGCCATGGTACTT
GCCTTTGGACACAAGT CACTTCTCACTGAGTAGCTTCCGTTTAACAGCTG
TTGGGAGATTCTTTACAAAAAATAT GGT CAAAGCCCTGGAATTTGTAGGA
CTTGCTCCCAAAGGAAGT CAAAGGGT TCAAGATTTTCTTGAGAAGGCTGC
AGAGGGATTAGT TGAAGGT GGAAGGAAGGAGATTTTCACCCCGCTGITTT
TCTTCGTGCCTCGGAAGCCA- - - - == - - = m e e mm e e e oo oo o -
>R

TCTAAAGCCGGCGCAT TGGATCTCGCCTCCGGT GT TGGTGGTAAGATCGA
TAAAAACGAAGT TCTCTCCGCCGT CGAAAAATATGAGAAGTATCATGICT
ATTATGGAGGT GCAGAAGAAGAGAGAAAAGCCAACTACACTGACATGGTC
AATAAATACTATGATCTTGT TACTAGCTTTTATGAGT TCGGCTGGGGAGA
GTCTTTCCATTTTGCACACAGATTTAAAGGGGAGT CTCTTCGAGAAAGCA
TCAAACGACATGAACACTTTCTGGCTTTACAGCT TGGCCTGAAACCTGGA
CAGAAGGT TTTGGATGI TGGAT GT GGAAT TGGT GGACCACTAAGAGAAAT
TTCTCGTTTCAGT TTGACATCAGT TACAGGGT TGAACAACAATGAATATC
AGATCACAAGAGGAAAGGT ACTAAAT CGCATAGCAGGAGT GGACAAGACC
TGTGATTTTGTAAAGGCCGACT TCATGAAAATGCCATTTCCTGCCAATAG
TTTTGATGCAGT GTATGCAAT TGAAGCTACT TGCCATGCACCAGATGCAT
ACGGATGCTACAGT GAGATTTACAGAGTATTGAAGCCTGGGCAATTTTTT
GCCGCATATGAGTGGTGCATGACTGATTCCT TTGATCCCAATAACCAAGA
ACATCAGAAAATTAAGGCAGAGATCGAAATTGGCGATGGCCTTCCAGATA
TTAGGTTAACTGGGCAATGCATTGAAGCTCTCAAAAAAGCTGGTTTTGAT
GTCATATGGT CAGGTGATCTTACAGCAAGCTCACCTGTCCCATGGTACTT
GCCTCTGGACAAAAATCAATACTCTCTGACTGGT TTCCGGT TAACAGCTA
TTGGAAGATTTTTCACTAGAAACAT GATAAAGGCTCTAGAATTTGCAGGA
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CTTGCTCCGAAGGGAAGT CAAAGGGT TCAAGAT TTTCTTGAGAAGGCTGC
GGAGGGAT TAGT GGAAGGT GGAAGGAAGGAGAT TTTCACACCAATGTTCT
TCTTCCTGGCTCAGAAACCACAT TCAGAGAACCAG: - - < - = = = = = - - - -
>0

TCGAGGT CTGGGGCCAT GGATCT TGCATCT GGACT CGGGGGGAAGAT CAC
CAAGGATGAGGT CAAGT CGGCT GTCGAT GAGT ATGAGAAATACCAT GGAT
ACT ATGGAGGAAAAGAAGAAGCAAGAAAGT CCAACTACACAGACATGGTT
AATAAATACTATGATCTTGCCACCAGCT TCTATGAGTATGGT TGGGGTGA
ATCCTTCCACTTTGCTCACAGAT GGAAT GGAGAAT CCCTACGT GAAAGCA
TTAAGCGACATGAGCACT TTCTTGOCCT TCAGCT TGGAGT GAAACCAGGA
ATGAAGGTTTTGGACGT CGGT TGT GGAATAGGOGGACCACT AAGAGAAAT
TGCCAAATTTAGCT TGGCT TCAGT CACT GGAT TGAACAACAAT GAGTACC
AGATAACTAGGGGAAAGGAGCT TAAT CGGGT AGCAGGAGT TAGTGGAACT
TGCGACTTTGTGAAGGCAGACT TCATGAAGATGCOGT TTTCTGATAACAC
TTTTGATGCTGTCTATGOCAT TGAGGCAACAT GCCACGCACCT GATCCGG
TTGGCTGCTATAAGGAGAT CTATCGTGTAT TGAAGCCTGGCCAGTGTTTT
GCTGTGTATGAGTGGTGTATTACTGATCACTAT GAACCGAACAATGCAAC
ACACAAGAGGAT CAAGGAT GAAAT CGAGCT TGGCAAT GGCCTGCCAGATA
TCCGAAGCACTCAACAATGTCTTCAAGCT GCAAAAGATGCTGGGTTTGAG
GTTATTTGGGATAAAGACCT TGCTGAAGAT TCCOCGGT TCCTTGGTACCT
GCOCTTGGATCCAAGCOGGT TTTCCT TGAGTAGCTTCCGTCTGACTACTG
TGGGGCGT GCAAT TACT CGCACAAT GGT GAAGGCAT TGGAATACGT CGGC
CTTGCCOCACAAGGAAGT GAAAGGGTATCTAACT TTTTAGAGAAGGCAGC
TGAAGGTCTCGTCGAAGGT GGCAAGAAGGAAAT CTTCACGCCGATGTACT
TCTTTTTGGT TCGCAAGOCTATCTCAGAA: - < - = < = = == o s e e o e o e
>V

TCGAAGGCT GGAGCT TTGGATCT CGCATCT GGT GTCGGCGGGAAGATTCA
GAAAGATGAAGT GCTTTCCGCTGT TGAAAAGT ATGAGAAGTATCATGTCT
GTTATGGTGGTGAAGAAGAAGAGAGGAAAGCT AATTACAGT GACATGGTT
AATAAATATTATGATCTTGT TACCAGCT TCTATGAATTTGGATGGGGAGA
GTCTTTCCATTTTGCACCCAGAT GGAAAGGGGAGT CTCTCOGAGAGAGCA
TCAGGCGACATGAGCACT TCCTTGCTTTGCAACTAGGT GT GAAGCCT GGA
CAGAAGGT GTTGGAT GTAGGAT GT GGAAT TGGT GGACCACTAAGAGAAAT
TGCTCGAT TTAGCTCAACAT CGGT TACGGGGT TGAATAACAATGAATATC
AAATAACAAGAGGAAGGGAACT GAACT GCAT TGCT GGAGT GGACAAAACC
TGTGACTTTGTGAAGGCT GACT TCATGAAAATGCCATTTTCTGATAATAC
TTTTGATGCGGTATATGOGAT TGAAGCAACCT GTCATGCTCCTGATGOGC
TTGGATGCTATAAAGAGAT CTACAGAGTAT TGAAGCCTGGCCAGTGTTTT
GCTGCATATGAATGGT GCATGACT GATGCCT TTGATCOCAATAACCAAGA
ACACCAAAAAAT CAAGGCAGAAAT AGAAAT TGGT GATGGCCT TCCAGACA
TCAGATTGACTAGACAATGCCTTGAAGOCCTAAAACAAGCAGGT TTTGAG
GTTATTTGGGAGAAAGACCTAGCT GT GBGCTCACCTCTTCCTTGGTACTT
GCCTTTAGATAAAAGT CACTTCTCATTAAGTAGCTTCCGTCTAACAGCTG
TTGGACGT TTCATTACTAAAAACAT GGT CAAGGCT CTAGAAT TTGTGGGA
CTTGCTCCAAAGGGAAGT CAAAGAGT TCAAGCT TTTCTAGAGAAAGCTGC
AGAAGGGCTAGT TGAT GGT GGAAAGAAAGAGAT CTTCACACCCATGTATT
TCTTCTTGGCTCGAAAACCAAACT CAGATGGTCAGT TATGTGGCAGT TGG
ACCCAA

pre-BR STEL. fasta

>A

- - - GCGGCGGATAATGCTTATCTGATGCAGT TTGT TGACGAAACCTCTTT
TTACAACCGAATCGTTCTGAGT CATCTTTTGCCGGCGAATCTATGGGAAC
CCTTACCTCATTTTCTCCAGACATGGCTCCGAAATTACCTCGCCGGAACC
CTACTATACTTCATCTCCGGTTTCCTCTGGTGCTTCTACATCTATTACCT
TAAAATCAACGT TTACCTTCCCAAAGATGCAATTCCTACAATAAAGGCTA
TGCGTTTGCAAATGT TTGT GGCAATGAAGGCTATGCCATGGTACACTCTT
CTTCCAACTGT CTCCGAGAGTATGATTGAACGT GGTTGGACCAAATGTTT
TGCTAGCATAGGCGAATTCGGCTGGATTCTGTATTTTGT TTACATCGCCA
TCTATCTTGTTTTCGTTGAGT TTGGTATTTATTGGATGCACAGAGAGCTT
CATGACATTAAGCCTCTCTATAAGTATCTCCATGCCACCCATCATATCTA
CAACAAGCAGAATACACTCTCTCCATTTGCCGGGCTTGCATTTCACCCAG
TAGACGGGATACT TCAGGCTGTACCGCATGTGATAGCGCTGI TTATAGTG
CCAATTCATTTCACAACTCATATAGGTCTTTTGTTCATGGAAGCGATATG
GACGGCGAACAT CCATGACT GCATCCATGGCAACATCTGGCCAGTAATGG
GTGCAGGATACCATACGATACACCACACGACATACAAGCATAACTATGGT
CATTATACCATATGGATGGATTGGATGT TTGGCTCTCTTAGGGATCCTCT
CTTAGAAGAAGATGACAACAAAGACAGCTTCAAGAAAGCAGAG: - - - - - -
>p

------ GAGGGAGACAAGTACTTGCAGGAATTCTTGGT TGAGACATCAAT
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GTTCAACAGCATTGTTTTGGGTCATTTGI TACCGTCCAATTGGT GGGTCA
CTCTGCCTCATTTCTTGCAGACT TGGCTTCGTAACTACATTGCTGGAACT
CTCCTTTACTTCATCTCTGGTTTCCTCTGGTGCTTCTATATTTATTACTT
GAAACGCAACGT TTATGT CCCTAAAGATACCATACCT TCAAACAGAGCCA
TGCTCTTACAAATATATGT TGCTATGAAGGCTATGCCATGGTACACTCTT
CTTCCAACAGT TTCTGAGTACATGATTGAAAATGGCTGGACAAAGTGITT
CTCTAGCATATCTGAAATTGGTTGGT TCGCCTACATCATATATTTTCCTA
TATATCTTGI TATTGTGGAGI TTGGGATTTACTGGATGCATAGAGAATTG
CATGATATAAAACCTCTATACAAGTATCTTCATGCAACCCATCACATCTA
CAACAAACAGAACACTCTATCTCCATTTGCTGGT TTGGCATTTCACCCAG
TTGACGGGATTCTACAAGCTGTACCACATGTTATACGCTCTGITTCTTGIG
CCAACCCATTTTAGATCGCACGTAGCCCTCTTATTCATCGAGGCTATATG
GACAGCAAACATCCATGATTGCATCCATGCCAACCTATGGCCCGTGATGG
GTGCTGGGTACCACACCATTCACCATACCACATACAAGCATAATTACGGC
CATTATACTATATGGATGGAT TGGATGCT GGGAACCCT TCGT GACCCA- -

---------------- GAGGATGATTCATGCCAGAGAGCGCAGAAGGTGC

>R

GAGGT GGTGGAGAACAAGCAGT TGCAGTATTTCTTGGAAGAGACAGCGAT
GTATAACAACATTGTCTTAGGACATCTATTGCCTTCTGGATGGT GGGCCA
CGCTTCCCAGGT TCTTGCAGACGT GGCTTCGTAACTACATTGCTGGAACT
CTCCTTTACTTCATCTCTGGCTTCCTGTGGTGTTTCTACATTTACTACTT
GAAACGCAACGT TTATCTTCCTAAAGATGCTATCCCTACAACAAAAGCCA
TGCTCTTGCAAATATATGT TGCTATGAAGGCTATGCCATGGTACTGTGCT
CTTCCATCTCTTTCTGAGTACATGGTTGAAAATGGCTGGACTAAGTGITT
CTCATACATATCTGATGITGGCTGT TTTGGCTACATCATATATTTAATTG
CGTATCTTGITATGGT GGAGT TTGGGATTTACTGGATGCACAGAGAATTG
CATGATATAAAACCTTTATACAAGTATCTTCATGCAACCCATCACATCTA
TAACAAGCAGAATACTCTTTCTCCTTTTGCCGGT TTGGCATTTCATCCGC
TTGACGGAATACTCCAAGCAGT CCCACATGTTATTGCTCTCTTCATTGTA
CCTACACATTTCAGGACACACATAGGTCTCTTATTCCTAGAGGCCATATG
GACCGCAAACATTCATGATTGCATACATGGTAAGCTATGGCCGGTGATGG
GTGCTGGCTATCACACCATCCACCATACTACATACCGCCACAATTATGGT
CATTATACCATATGGATGGATTGGATGCTAGGAACCCT TCGTGACCCT- -
---------------- GAGGAAGATGCATTCGAGAAGGTGAAG:- - - - - - -

>0

GCGGECGEECGECEECGAGTACCT GCGCCAGT TCGT CGAGGAGACGGECCT G
GTACAACGAGATCTTCCT CAGCCAT GT GGT CCCGGGCGACT GGT GGCGCG
CCCTCCCCCACCCGCT CCAGT CGT GGCTCCGCAACGGCCTCGGCGECTAC
CTCATCTACTTCGCCTGCGGCTTCCTCTGGTGCTTCGTCATCTACTACTG
GAAGCGCCACGCCTACATCCCCAAAGATTCTATACCTACAATCGAAGCTA
TGAAGAAGCAAATAATTGT TGCATCAAAGGCTATGCCTCTCTATTGIGCC
CTTCCAACCTTATCTGAGTACAT GGT TGAGAATGGATGGACACAGTGTTA
TGTTAATATCAGTGAAGT TGGT TGGCCAATGTACCTGGT TTATCTGCGCTT
TATATCTTATCTTTGI TGAGI TTGGAATTTACTGGATGCACAGAGAGI TG
CATGACATAAAGCCATTGTACAAGTACCTGCACACATACCACCATATTTA
CAACAAGGAGAATACCCTATCACCATTTGCAGGACTAGCATTCCATCCAC
TGGATGGGATTTTGCAAGCCATACCGCATGTGTTTGCGCTCTACCTTATC
CCAACACACTTCAGGACACACATTCCTCTCTTGT TCATAGAGGCCGTGTG
GACAACTAACATCCATGACTGCAT TCACGGCAAGGT TTGGCCGGTCATGG
GTGCTGGCTATCACACCATTCACCATACAACATACCGT CACAACTATGGC
CACTACACCGT GT GGATGGACT GGATGT TCGGCACCCT TCGAGAGCCA- -
------------------- GAAGATATCTTGAAGAAGGAT----------

------------ GACGATCAGCTTCACCTTTTCGI CGCCGAGACTTCCTT
CTACAACCGCATTGT TCTCGGCACATTCTTGCCGGCCAAACT CTGGGAGA
CCTGGCCCCACTTCGT CCAGACGT GGCTCCGTAACTACATTGGT GGAACC
CTAATCTACCTCGTCTCTGGATTCCTCTGGTGCTTCTACATTTATTATCT
CAAGCGCAACGT TTATGTACCTAAAGAT GCCATCCCTACAACAAGAGCCT
AT- - - TTGCAAATATATGI TGCCATGAAGGCTATGCCATGGTACACTGCT
CTTCCAACGCTCTCTGAGTACAT GGTAGAAAATGGT TGGACAAGGTGTTA
TTCTAGCATAAGTGATGT CGGT TGGCCTGCCTACTTTGT TAATTTAGCAG
TATATCTTGTATTTGTGGAGI TTGGTATTTATTGGATGCACAGGGAGI TG
CATGACATAAAGCCTCTCTACAAGTATCTTCATGCAACACATCATATCTA
CAACAAACAGAACACCCTTTCTCCTTTTGCTGGT TTGGCATTTCATCCAC
TAGATGGGATATTGCAAGCATTGCCCCATGT TCTAGCACTCTTCCTTTTT
CGGACCCATTTTTTGACGCACGTACTGCTCTTATTCATTGAGGCCATATG
GACAGCAAACATTCATGACTGCATTGATGGCAAGATCTGGCCAGTAATGG
GTGCCGCCTACCACACCATTCACCACACTACCTACCGGCATAACTATGGT
CACTATACAGTATGGATGGATTGGATGT TTGGAACTCTTTGTGACCCT- -

------------------- GAGGAGT CACCCAAGAAGGTGACT- - - - - - -

143



TRP.1.1.1.267.fasta

>A

ATGACATTAAACTCACTATCT- - - CCAGCTGAATCCAAACGCTATTTCTTT
CTTGGATACCTCCAGGT TCAATCCAATCCCTAAACTCTCAGGTGGGTTTA
GTTTGAGGAGGAGGAAT CAAGGGAGAGGT TTTGGAAAAGGT GTTAAGT GT
TCAGT GAAAGT GCAGCAGCAACAACAACCT CCTCCAGCATGGCCTGGGAG
AGCTGI CCCTGAGGCGCCT CGT CAAT CTTGGGAT GGACCAAAACCCATCT
CTATCGTTGGATCTACTGGTTCTATTGGCACTCAGACATTGGATATTGTIG
GCTGAGAATCCTGACAAATTCAGAGT TGTGGCTCTAGCTGCTGGT TCGAA
TGTTACTCTACTTGCTGATCAGGTAAGGAGATTTAAGCCTGCATTGGI TG
CTGITAGAAACGAGT CACTGATTAATGAGCTTAAAGAGGCTTTAGCTGAT
TTGGACTATAAACT CGAGATTATTCCAGGAGAGCAAGGAGT GATTGAGGT
TGCCCGACATCCTGAAGCTGTAACCGT TGT TACCGGAATAGTAGGTTGTG
CGGGACTAAAGCCTACGGT TGCT GCAATTGAAGCAGGAAAGGACATTGCT
CTTGCAAACAAAGAGACATTAATCGCAGGTGGTCCTTTCGTGCTTCCGCT
TGCCAACAAACATAATGTAAAGATTCTTCCGGCAGATTCAGAACATTCTG
CCATATTTCAGTGTATTCAAGGT TTGCCTGAAGGCGCTCTGCGCAAGATA
ATCTTGACTGCATCTGGTGGAGCT TTTAGGGAT TGGCCT GT CGAAAAGCT
AAAGGAAGT TAAAGTAGCGGATGCGT TGAAGCAT CCAAACT GGAACATGG
GAAAGAAAATCACTGTGGACTCTGCTACGCTTTTCAACAAGGGTCTTGAG
GTCATTGAAGCGCATTATTTGI TTGGAGCT GAGTATGACGATATAGAGAT
TGTCATTCATCCGCAAAGTATCATACATTCCATGATTGAAACACAGGATT
CATCTGTGCTTGCTCAATTGGGT TGGCCTGATATGCGT TTACCGATTCTC
TACACCATGT CATGGCCCGATAGAGT TCCTTGT TCTGAAGTAACTTGGCC
AAGACTTGACCTTTGCAAACTCGGT TCATTGACTTTCAAGAAACCAGACA
ATGTGAAATACCCATCCATGGATCTTGCTTATGCTGCT GGACGAGCTGGA
GGCACAATGACTGGAGT TCTCAGCGCCGCCAAT GAGAAAGCT GTTGAAAT
GTTCATTGATGAAAAGATAAGCTATTTGGATATCTTCAAGGT TGTGGAAT
TAACATGCGATAAACAT CGAAACGAGT TGGTAACATCACCGTCTCTTGAA
GAGATTGTTCACTATGACT TGT GGGCACGT GAATAT GCCGCGAATGT GCA
GCTTTCTTCTGGTGCTAGGCCAGT TCATGCA

>P

ATGGCACTTAATATTCTATCT- - - CCAGCTGAAATCAAGCGCCATCTCTTT
CTTGGATTCTACTAAATCCAATCGCCTACCTAAGCTTCAAGGT GGGCTTA
GTTTGAAGAGGAAGGATTGTGGG - - - - - - - - GGGAGAAGAATTCAGT GT
TCAGTT------ CAGAATCAGAAT CAGCCACCT CCAGCTTGGCCAGGAAG
AGCCTGT CCAGAACCT GGACGCAAGACATGGGATGGTCCTAAGCCTATAT
CAATTGTTGGATCTACT GGT TCCATCGGAACGCAGACTTTGGACATTGTA
GCGGAGAATCCAGATAAATTCAAAGT TGTGGCACTCGCAGCTGGGTCAAA
TGITACTCTTCTTGCAGATCAGGT GAGGACATTCAAACCTCAACTGATTG
CTGITAGAAACGAGT CATTAGT TGATGAAAT CAAAGAGGCCCT GGCTGAT
GTTGAGGAAAAGCCCGAGATTAT TCCT GGGGAGCAAGGAGT TGTAGAGGT
TGCTCGTCATCCAGATGCTGI CAGT GTAGT TACAGGAATAGTAGGTTGCG
CAGGT CTAAAGCCTACGGT TGCT GCAATAGAAGCT GGAAAAGACATATGC
TTGGCCAATAAAGAGACATTAATTGCTGGGGGTCCTTTTGT TCTCCCTCT
TGCTCACAAATATAACGTGAAAATTCTTCCAGCTGATTCTGAACATTCTG
CCATTTTTCAGI GTATTCAAGGCCT GCCGGAGGGT GCATTGCGGCGCATC
ATTTTAACTGCTTCTGGTGGGGCTTTCAGGGATTGGCCTGT TGAGAAATT
GAAAGAAGT TAAAGTAGCTGATGCTTTGAAGCATCCCAACTGGAATATGG
GTAAAAAGATTACTGTAGACTCTGCTACCCTTTTCAACAAGGGT TTAGAA
GTCATTGAAGCCCACTATTTGI TCGGAGCTGATTATGATAATATTGATAT
CGTAATTCATCCACAGT CTATAATACATTCAATGATTGAAACACAGGACT
CATCTGTTCTCGCACAGT TGGGGT GGCCTGATATGCGCTTGCCTATCCTT
TACACAATGT CATGGCCAGACAGAGT TTACTGTTCTGAAATTACTTGGCC
TCGCCTAGATCTTTGCAAGCTTGGATCACTAACTTTTAAAGCTCCTGACA
ATGTAAAATACCCATCTATGGATCTTGCTTATGCTGCT GGACGAGCTGGA
GGCACCATGACAGGAGT CCTCAGT GCTGCTAATGAGAAAGCT GTAGAAAT
GTTCATAGATGAAAAGATAAGCTATCTTGACATTTTCAAGGT TGTGGAGC
TAACATGT GATAAGCACCAGGCAGAATTAGTGGTCTCACCCTCTCTTGAG
GAAATTATACATTATGACT TGTGGGCTCGAGAATATGCTGCTAACCTGCA
ACACTCTTCTGGTCCAAGTCCTGTITTTTGCT

>R

--- GCGCTTAATTTGCTTTCT- - - CCAGCTGAACTCAAATCCGTTTCTTT
CTTAGATTCCACCAGGT CCAGT CAGCTCCCCAAGCTTCCAGGCAGTTTCA
GTTTGAAAAGGAAGGAA- - - - - - - - - - - - TTTGGAAGGAAAGT GCAGTGT

AGCAGT TGCAGAGCCAGGCCGTAAAACT TGGGATGGTCCTAAGCCTATTT
CAATAGTTGGATCCACTGGCTCTATTGGTACTCAGACGT TGGATATTGT G
GCTGAGAATCCAGATAAATTCAGAGT TGTAGCACTTGCTGCTGGT TCCAA
TGITACTCTTCTTGCTGATCAGGT TAAGACTTTCAAACCTCAGCTTGITT
CTGITAGAGATGAGTCATTAGTI TGATGAGCT TAAAGAGGCTTTAGCTGAT
GTTGATGAAAAGCCTGAGATTATTCCTGGAGAGCAAGGAATTGT TGAGGT
TGCTCGCCATCCAGATGCTGICAGTGTAGT TACTGGAATTGTAGGTTGTG
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CAGCCTTGAAGCCTACT GT TGCT GCAATAGAAGCTGGTAAAGACATATGC
TTGGCCAATAAAGAGACTTTAATTGCTGGAGGTCCTTTTGTCCTCCCTCT
TGCTCACAAATATAATGTAAAAATTCTTCCAGCTGATTCCGAACATTCTG
CCATATTTCAGT GCATTCAGGGGCT GCCT GAGGGT GCACTGCGGCGCATT
ATTTTAACTGCCTCTGGTGGTGCTTTCAGGGATTGGCCTGT TGAGAAATT
GAAAGATGT TAAAGTAGCTGATGCTTTAAAGCATCCGAATTGGAATATGG
GGAAAAAGATTACTGTAGACTCTGCTACCCT TTTCAATAAGGGACTAGAA
GTAATTGAAGCCCATTATTTGI TTGGAGCTGACTATGATAACATTGAGAT
AGTAATTCATCCTCAATCCATTATACATTCAATGGT GGAAACAGAGGATT
CATCTGTTCTTGCACAGT TGGGGT GGCCTGATATGCGTATTCCAATTCTA
TACACCATGT CATGGCCTGACAGAATTTACTGCTCTGAGATAACCTGGCC
TCGCCTTGATCTTTGCAAGCTTGGGTCTTTAACATTTAAAGCTCCTGACA
ATGTAAAATACCCATCTATGGAGCT TGCCTATGCAGCT GGACGGGCTGGA
GGCACCATGACAGGAGT CCTCAGT GCTGCTAACGAGAAAGCT GTAGAGAT
GTTCATCGATGAACAGATCAGCTACCTTGACATTTTCAAGATTGTGGAGC
TAACAT GCGACAAGCAT CGGGCAGAATTGGTGACTTCACCCTCTCTTGAA
GAAATTATTCACTATGACT TGT GGGCGCGAGAATATGCCGCCAGT TTGCA
GCCCTCTTCTGGTCTAAGTCCTGTITCTCGCA

>0

- - - GCGCTCAAGGT CGTCTCTTTCCCCGGGGACT TGGCCGCGGTCTCATT
CCTCGACT CCAACAGAGGAGGAGCTTTCAACCAGCTCAAAGTGGACCTCC
CGTTTCAAACGAGGGACAGAAGAGCAGT TTCCCTGAGAAGGACTTGCTGT
TCAATG ----------- CAACAGGCTCCACCACCAGCATGGCCTGGTCG
AGCCGI TGT TGAACCT GGGAGGAGGT CATGGGAT GGCCCCAAGCCTATCT
CAATTGTTGGCTCAACCGGT TCTATTGGCACACAGACATTGGACATAGT T
GCGGAGAATCCAGATAAATTCCGGGT TGT TGCTCTTGCTGCTGGCTCCAA
TGTGACTCTTCTAGCT GATCAGGTGAAAACATTCAAACCAAACGCTTGI TG
CTGTAAGAAATGAGT CATTAGT TGATGAGCTAAAGGAAGCCT TAGCTGAT
TGTGATTGGAAGCCAGAAATTATTCCT GGT GAGCAAGGT GTCATAGAGGT
TGCTCGCCACCCAGATGCAGI TACAGI TGT TACTGCGATAGTAGGGTGTG
CAGGACTGAAGCCTACAGT TGCT GCAATTGAAGCT GGGAAAGATATAGCA
TTGGCGAACAAAGAGACACTTATTGCAGGTGGTCCTTTTGTGCTTCCCCT
TGCACAAAAGCACAAAGT GAAAATACTTCCTGCTGATTCTGAGCACTCTG
CTATATTTCAGT GTATACAAGGCT TGCCCGAAGGAGCACTTCGCCGCATT
ATTTTGACTGCATCAGGTGGTGCTTTCAGGGACTGGCCAGT TGACAAGT T
GAAAGAAGTAAAAGT TGCTGATGCTTTAAAGCACCCGAACTGGAATATGG
GGAAGAAGATTACTGTAGATTCTGCTACATTATTCAACAAGGGT TTAGAA
GTTATTGAAGCACATTATTTATTTGGTGCTGAATACGATGACATTGAAAT
TGTGATCCACCCACAATCTATCATACACTCTATGATTGAAACCCAGGATT
CATCTGTGI TGGCTCAACTGGGATGGCCAGAT- - - CGGATACCAATCTTA
TACACCATGT CTTGGCCAGACAGAATCTATTGCTCAGAGGT CACCTGGCC
CCGACTAGATCTTTGCAAGCTGGGT TCACT GACATTCAAAGCTCCTGACA
ATGTGAAATACCCGT CGATGGAT CTCGCCTAT GCAGCT GGAAGAGCT GGG
GGCACCATGACAGGAGT TCTGAGT GCTGCTAATGAGAAGGCTGTGGAGT T
GTTCATCGATGAAAAGAT CGGGTACCTGGACATCTTCAAGGTGGTGGAGC
TGACATGCGACGCT CATCGGAAT GAGCTAGTAACAAGGCCATCACTGGAG
GAGATCATACATTATGATCTGT GGGCGAGGGAGT AT GCTGCCAGCCTACA
GCCATCCACTGGCCTCAGCCCTGTACCTGIC

>V

- - - GCTCTGAATCTCCTCCCT- - - CCGGCAGAAATTAAGI TAATTTCGTT
CCTGGATTCCACTAAATCCACTCGCCTCCCCAAGCTTCCAGGTGGATTTG
TTTTAAAGAGAAAGGAT TATGGAGCAACATTTGGTAGAAGAGT TAACTGT
TCAGCA- - ------------- CAGCCGCCT CCTCCAGCCTGGCCAGGACG
AGCTGI TCCT GAGCT GGGGCGCAAGACT TGGGAT GGTCCAAAGCCTCTCT
CAGI TGTTGGATCTACTGGCTCCATTGGAACTCAGACACTGGACATAGT T
GCAGAGAATCCTGATAAATTCAGAATTGTGGCACTTGCAGCTGGT TCCAA
TGTGACTCTTCTTGCTGATCAGGTGAAGACGT TCAAGCCTCAATTAGI TG
CTGTGAGAAAT GAGGCATTAGT CAATGAACT CAAAGAGGCTTTGCGCTGAC
TGTGAACACAAGCCT GAGATCATCCCT GGAGAGCAAGGT GTAATTGAGGT
TGCCCGCCACCCAGAGGCAGT CACTGTAGT GACAGGAATAGTAGGTTGCG
CAGGT TTAAAACCTACAGT GGCT GCAATAGAAGCAGGGAAAGACATAGCC
TTAGCCAACAAAGAGACCCTAATTGCTGGGGEGTCCTTTTGTCCTTCCTCT
TGCACACAAGCACAATGTAAAGATCCTTCCTGCTGACTCAGAACACTCTG
CAATATTTCAGTGTATTCAGGGT TTGCCT GAGGGAGCACTTCGGCGCATT
CTTTTAACTGCATCTGGAGGGGCATTCAGGGATTGGCCCGT TGATAAATT
GAAAGAAGCTAAAGTTTCAGATGCTTTGAAGCATCCTAACTGGAATATGG
GGAAAAAGATCACGGT TGACTCAGCTACCCTTTTCAATAAGGGT TTAGAA
GTTATTGAAGCACACTATCTGI TTGGGGCTGAATATGATGATATTGAGAT
CATAATTCATCCACAATCTATCATACATTCTATGGT CGAAACACAGGATT
CGTCTGT CCTGGCACAGT TGGGGT GGCCTGATATGCGT TTGCCAATCCTC
TATACTTTATCGT GGCCAGACAGAATTTACTGCTCTGAGATAACTTGGCC
ACGACTTGATCTTTGCAAGCT TGGGT CACTGACATTTAAAACTCCTGACA
ATGTGAAATATCCATCCATGGATCTTGCCTATGCTGCT GGACGGGCTGGA
GGCACCATGACAGGAGT TCTTAGT GCAGCT AAT GAGAAGGCT GTGGAGAT
GTTTATTGATGAAAAGATTGGCTATCTAGATATATTCAAGGTCGTGGAAC
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TAACATGT GATAAGCACCAGGCAGAGI TAGTAACT TCACCATCCCTCGAG
GAAATCGTACATTATGACCT CTGGGCCCGGGACTATGCAGCCAGT TTACA
TCATTCTTCCAGITTAATGCCTGTTCCAGCA

TRP.1.17.1.2.fasta

>A

- - - GCTGI TGCGCTCCAATTCAGCCGATTATGCGT TCGACCGGATACTTT
CGT GCGGGAGAATCATCTCTCTGGATCCGGATCTCTCCGC- - - CGCCGGA
AAGCTTTATCAGICCGGTGCTCGTCT---- - - - - - GGCGATGAGAACGCT
CCTTCGCCATCGGT GGT GATGGACT CCGATTTCGACGCCAAGGT GTTCCG
TAAGAACT TGACGAGAAGCGATAATTACAATCGTAAAGGGT TCGGTCATA
AGGAGGAGACACT CAAGCT CATGAATCGAGAGTACACCAGTGATATATTG
GAGACACTGAAAACAAATGGGTATACTTATTCTTGGGGAGATGT TACTGT
GAAACTCGCTAAAGCATATGGTTTTTGCTGGGGTGI TGAGCGTGCTGTTC
AGATTGCATATGAAGCACGAAAGCAGT TTCCAGAGGAGAGCCTTTGGATT
ACTAACGAAATCATTCATAACCCGACCGT CAATAAGAGGT TGGAAGATAT
GGATGTTAAAATTATTCCGGT TGAGGATTCAAAGAAACAGT TTGATGTAG
TAGAGAAAGATGATGTGGTTATCCTTCCTGCGT TTGGAGCTGGTGTTGAC
GAGATGTATGI TCTTAATGATAAAAAGGT GCAAATTGT TGACACGACTTG
TCCTTGGGT GACAAAGGT CTGGAACACGGT TGAGAAGCACAAGAAGGCEG
AATACACATCAGT AATCCATGGTAAATATAATCATGAAGAGACGATTGCA
ACTGCGTCTTTTGCAGGAAAGTACATCATTGTAAAGAACATGAAAGAGGEC
AAATTACGTTTGTGATTACATTCTCGGT GGCCAATACGATGGATCTAGCT
CCACAAAAGAGGAGT TCATGGAGAAATTCAAATACGCAATTTCGAAGGGT
TTCGATCCCGACAATGACCTTGT CAAAGT TGGTATTGCAAACCAAACAAC
GATGCTAAAGGGAGAAACAGAGGAGATAGGAAGATTACTCGAGACAACAA
TGATGCGCAAGTATGGAGT GGAAAATGTAAGCGGACATTTCATCAGCTTC
AACACAATAT GCGACGCTACT CAAGAGCGACAAGACGCAATCTATGAGCT
AGTGGAAGAGAAGATTGACCT CATGCTAGT GGT TGGCGGATGGAATTCAA
GTAACACCTCTCACCT TCAGGAAAT CT CAGAGGCACGGGGAATCCCATCT
TACTGGATCGATAGT GAGAAACGGATAGGACCT GGGAATAAAATAGCCTA
TAAGCTCCACTATGGAGAACT GGT CGAGAAGGAAAACT TTCTCCCAAAGG
GACCAATAACAAT CGGT GTGACAT CAGGT GCATCAACCCCGGATAAGGTC
GTGGAAGATCGCTTTGGT GAAGGT GT TCGACATTAAACGT GAAGAGT TATT
GCAGCTGGECT

>P

- - - GCTATCTCTCTCCAACTCTGCCGCGTATCACTCCGCTCCGACCTCTC
CTCCGAC------------ AATCGCGTACCTATCCGCCGC- - - CGTAGAA
CCACTTTCTCCGTCCGCTGCGCTCCC - - - - - - - - GGTGATGACTCT- - -
- - - ACTTCTTCAGICTCTTTGGAATCGGAATTTGACGCCAAAGTCTTCAG
ACATAACCTGACAAGAAGCAAGAATTATAATCGTAGAGGT TTTGGCCACA
AAGAAGAGACACT TGAGCT CATGAATCGCGAGTACACCAGT GATATAATA
AAG ----- AAAGAGAATGGT TATGAGT ATACAT GGGGAAATGT TACAGT
CAAATTAGCCGAAGCTTATGGATTTTGCTGGGGAGTAGAGCGAGCTGTITC
AGATTGCTTACGAAGCCAGAAAACAGT TTCCTGATGACAAGATTTGGATT
ACTAACGAGATTATCCACAAT CCGACTGT TAATAAGCGGT TAGAGGAGAT
GGAAGT TGAAAACGT TCCTGT TGAGGAAGGGAAGAAACAGT TTGAAGT TG
TAAATGGT GGTGATGT TGTGATTTTGCCTGCAT T TGGAGCGGCAGT GGAT
GAGATGTTGACTTTGAGTAGCAAAAATGTACAAATTGT TGATACAACTTG
CCCTTGGGTATCCAAGGT TTGGACTACT GT TGAGAAGCACAAGAAGGGAG
ATTATACCTCAATTATTCATGGAAAATATGCTCATGAGGAAACTGTAGCA
ACCGCTTCTTTTGCAGGAAAGTACATTATTGT GAAGGATATGAAAGAGGC
AATGTATGTGTGTGATTACATTCTTGGGGGTGAACTTAATGGATCTAGCT
CAACCAGAGAGGAGT TTCTAGAGAAATTTAAAAATGCAGT TTCTAAGGGG
TTTGATCCTGATAGT GACCTGGT GAAACT TGGTATTGCAAATCAAACTAC
AATGCTCAAGGGAGAAACAGAAGACAT TGGAAAATTGGT GGAGAGGATCA
TGATGCGCAAGTATGGAGT GGAAAATGTAAATGATCATTTCATAAGCTTC
AACACCATTTGT GATGCTACT CAGGAGCGACAAGATGCAATGTATAAACT
GGTGGAGGAAAAGT TGGATCTTATGT TAGT TGT TGGCGGGT GGAACT CAA
GTAACACCTCCCACCTCCAAGAAATTGCTGAGCACCATGGAATTCCTTCA
TACTGGATTGACAGT GAACAGAGGATAGGCCCAGGAAACAAAATAGCTTA
TAAGT TGAACCAT GGGGAGT TGGT TGAGAAAGAGAACT GGCTTCCACAAG
GCCCTATTACAATTGGT GTGACAT CAGGCGCCTCTACACCAGACAAGGT T
GTCGAAGATGCCCTTATCAAGGT GT TCGACATCAAACGT GACGAAGCTTT
ACAAGTACCT

>R

- - - GCAATCTCCCTACAGCTCTGCCGTCTCTCTCTCCGCACTGATCTCTT
TTCTCGAGACAAC- - - - - - AACTCGICTCCTCTTCTT- - - - - - CGCCGTA
AACCTTTCTCAATTCGATGCTCTGCTGCTGCTGCTTCCGACGATGAATCA
TCTTCTGCCTCTGTAGCTATGGACTCCGATTTTGATGCTAAGGTTTTTAG
GCATAATTTGACGAGAAGCAAGAATTACAAT CGCAGAGGCTTTGGTCATA
AAGAAGAAACT CTTCAACT CATGAGCCAAGAATATACCAGTGATATTATT
AAGACTTTGAAGGAGAAT GCGAATGAGTATACT TGGGGAAATGT TACTGT
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TAAATTGGCTGAAGCTTATGGGT TTTGI TGGGGT GTTGAAAGGGCTGITC
AGATTGCTTATGAAGCTAGGAAACAATTTCCTGATGAGAAGATTTGGATT
ACTAATGAGATTATTCATAACCCTACTGT TAATAAGCGT TTGGAAGAGAT
GAATGTTGAAAATATTCCTCT TGAGGAAGGGAGGAAACAGT TTGAAGT TG
TGAACAATGGCGATGT TGTGATTTTGCCTGCTTTTGGAGCT GCAGT GGAT
GAGATGT TGACTCTGAGCAACAAAAATGTACAAATTGT TGATACAACTTG
CCCTTGGGTATCTAAGGT CTGGAATACT GT TGAGAAGCACAAGAAGGGAG
ATTATACTTCAATTATTCATGGTAAATATTCTCATGAGGAAACCATAGCT
ACTGCTTCTTTTGCTGGAACGTATATCATTGT CAAGAATATGAAGGAGGC
AATGTATGTATGTGATTACATTCTTGGTGGCCAACTTAATGGATCTAGCT
CAACCAAAGAGGAGT TTCTTAAGAAATTTAAAAACGCAGTATCTAAGGGA
TTTGATCCAGATGI TGACCTGGT TAAGGT TGGTATCGCAAATCAAACAAC
AATGCTTAAGGGAGAAACAGAAGATATTGGTAAATTGGT GGAGAAGACCA
TGATGCAGAGATATGGT GT GGAAAATGT CAATGACCACTTTATTAGCTTC
AACACCATTTGTGATGCTACT CAAGAACGACAAGACGCAATGTTTAATTT
GGTGGAGGAGAAGCTGGATCTTATATTAGT AATTGGT GGGT GGAACT CAA
GCAACACTTCACACCT CCAAGAAATTGCTGAGCTCCGTGGAATTCCTTCA
TACTGGATTGACAGT GAACAGAGGATTGGT CCAGGAAATAGAATAGCTTA
TAAGT TGAATCATGGGGAGT TGGT TGAGAAAGAAAACT TCCTACCAGAAG
GTCCCATTACAATTGGT GTAACATCTGGT GCCTCTACTCCAGACAAGGT T
GTGGAAGATGCCCTAGT CAAGGT GT TCGACATCAAACGT GAGGAAGCCT T
GCAACTGGCA

>0

GCGACCATCACCACGCAGCTC- - - === === == = = - - CGGTCGRCCCTCCT
CTCEOCG - - --------- GOGGOCTCGOCGAGOCGOCGT GOCAGGOGOG
CCCCGTCGTCCGTGCGGTGCGACTCG- - - - - - - - - TCGGCAGCGTCGTCC

CTGI'CCGCCT CCGCGT CGCTCGACGCCGACT TCGACAAGAAGCAGT TCCG
CCACAACCT CACCCGCAGCGACAACTACAACCGCAAGGGCTTCGGCCACA
AGAAGGAGACGCT CGAGCT CATGAGCCAGGAGT ACACCAGCGACGTGATC
AAGACGCT CAAGGAGAACGGGAACCAGCACACGT GGGEGCCCCGT GACGGT
GAAGCTGGCGGAGGCGT ACGGECT TCTGCT GGGEGECGT CGAGCGCGCCGTGC
AGATCGCCTACGAGGCGCGCAAGCAGT TCCCCGACGATCGCATCTGCECTC
ACCAACGAGATCAT CCACAACCCCACCGT CAACAAGCGATTGGAGGACAT
GGGCGTCCAAAACATTCCTGT TGATGCAGGTATTAAGGATTTCGATGI TG
TCGAGCAAGGGGATGI TGTCGTATTGCCTGCATTTGGAGCGGCCGT GGAG
GAGATGTACACGCT GAAT GAGAAGAAGGT GCAGATAGT CGATACAACGT G
CCCTTGGGT TTCAAAGGT GT GGAACAT GGT TGAAAAGCACAAGAAGGEGT G
ACTACACTTCTATTATTCATGGAAAATACT CCCATGAAGAAACTGITGCC
ACTGCTTCCTTTGCAGGGACATACATCATTGI TAAGAACATAGCAGAGGEC
TAGCTATGTATGTGATTATATACTTGGT GGCCAACTTGATGGTTCTAGCT
CCACAAAAGAGGAGT TCCTTGAGAAATTCAAAAATGCTGTTTCTCCAGGA
TTTGATCCTGATGI TGACT TAGT GAAAGT TGGCAT TGCCAATCAAACAAC
AATGCTTAAAGGAGAAACT GAAGAAAT TGGGAACGCTTGT TGAGAAGACAA
TGATGCGTAGGT TTGGAGT TGAGAATGT CAATGACCACTTCATTGCCTTC
AACACTATCT GT GATGCCACACAGGAAAGACAAGAT GCAATGTACCAGCT
AGTGAAGGAGAAAGT TGATCTTATTCTGGT TGT TGGAGGATGGAACTCCA
GTAACACCTCTCATTTGCAAGAAAT TGGAGAACTCAGTGGAATTCCGT CT
TACTGGATTGACAGT GAACAAAGGATTGGACCT GGAAACAAGATCAGCTA
CAAGT TAAAT CATGGCGAGCT TGT CGAGAAAGAGAACT GGTTACCAGAAG
GCCCTATCACAATCGGAGT TACT TCTGGCGCCTCAACTCCGGACAAGGT T
GTTGAGGATGCGT TACAGAAGGT GT TTGAGATCAAGCGCCAGGAAGTTTT
GCAGGCCGCG

>V

- - - GCGATGTCTCTGCAACTCTGCCGCTTCTCCACCTTCTCCGACCGCTC
CCTTCCGGAGCCC:- - - TTCGCCGGAATCGGAGTGTTCCGG- - - CGCCGGA
AGCCTCTCTCCGITCGGTGCTCAGGG- - - - - - - - - GAGTCCGAGICTTCT
TCTTCCTCGTCTGTGCCTGT TGATTCCGATTTTGATGCGAAGGTGTTTCG
GCACAACTTGACGAGGAGTAAAAATTATAAT CGGAAAGGATTTGGACACA
AGGATGAGACT CTGGAGCT CATGAATCGCGAGTATACTAGTGACATCATA
AAGACATTGAAGGAAAAT GGAAAT GAGTATAAAT GGGGAAATGT TACAGT
GAAACTGGCAGAAGCCTATGGATTTTGCTGGGGT GTGGAGCGT GCTGTCC
AAATTGCTTATGAAGCCAGAAAACAATTTCCTGAGGAGAAAATTTGGATT
ACGAATGAAATTATTCACAACCCTACT GT TAACCAGCGAT TGGCAGAGAT
GGAAGTCAAAGATATTCCCATTGATGATGGCCAGAAACAATTTGAAGT TG
TTGATAAGCGTGATGT TGTGATTTTGCCTGCTTTTGGAGCT GCAGT GGAT
GAGATGTTGACTTTGAGCAACAAAAATGTACAAATTGT TGATACAACTTG
CCCATGGGTTTCTAAGGT TTGGAATATTGI TGAGAAGCACAAGAAGGGAG
AGTACACTTCAATCATTCATGGTAAATATTCTCATGAGGAGACTATTGCA
ACTGCATCTTTTGCAGGGAAGTATATCATTGT GAAGAATATGGCAGAGGC
AATGTATGTATGTGATTACATTCTTGGAGGAGAACTTGATGGATCTAGCT
CAACCAGAGAGGAGTTTTTTGAGAAATTTAAATTTGCCATCTCTGAGGGG
TTTGATCCAGACATTGACTTGT CCAAAGT TGGTATTGCAAATCAAACCAC
AATGCTCAAGGGAGAAACT GAAGAAAT TGGGAAATTAGT AGAGAGGACTA
TGATGCGAAAATAT GCGGT TGAAAATGT CAATAATCACTTCATAAGCTTC
AACACAATTTGT GATGCTACT CAAGAGCGACAAGATGCAATGTATAAGCT
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GGT GGAGGAGAAACTGGACGT TATGT TAGT AGT TGGT GGGT GGAACT CCA
GCAACACCTCACATCTACAAGAGAT TGCGGAGGACCGT GGAATCCCCTCG
TATTGGATTGACAGT GAGAAGAGAATAGGT CCAGGAAACAGAATAAGT CA
TAAGT TGATGCAT GGGGAGCT GGT TGAGAAAGAAAACT GGCTACCAGAGG
GTCCTATTACGATAGGT GTTACATCTGGT GCCTCTACCCCAGATAAGGT T
GTTGAAGATGI TCTCATCAAGGT ATTCGACATTAAACGGGAAGAAGCCT T
GCAACTGGCA

TRP.2.2.1.7.fasta

>A
GCTTCTTCTGCATTTGCTTTTCCTTCTTACATAATAACCAAAGGAGGACT
TTCAACTGATTCTTGTAAATCAACTTCTTTGTICTTCTTCTAGATCTTTGG
TTACAGATCTTCCATCACCATGTCTGAAACCCAACAACAATTCCCATTCA
AACAGA- - - AGAGCAAAAGTGTGTGCTTCACTTGCA- - - - - - - - - GAGAA
GGGTGAATATTATTCAAACAGACCACCAACTCCATTACTTGACACTATTA
ACTACCCAATCCACATGAAAAAT CTTTCTGTCAAGGAACTGAAACAACTT
TCTGATGAGCTGAGATCAGACGTGATCTTTAATGT GTCGAAAACCGGT GG
ACATTTGGGGTCAAGTCTTGGTGT TGTGGAGCTTACTGTGGCTCTTCATT
ACATTTTCAATACTCCACAAGACAAGATTCTTTGGGATGT TGGTCATCAG
TCTTATCCTCATAAGATTCTTACTGGGAGAAGAGGAAAG- - - CCTACAAT
GAGGCAAACCAATGGTCTCTCTGGT TTCACCAAACGAGGAGAGAGTGAAC
ATGATTGCTTTGGTACT GGACACAGCTCAACCACAATATCTGCTGGTTTA
GGAATGGCGGTAGGAAGGGAT TTGAAGGGGAAGAACAACAATGTGGTTGC
TGTGATTGGTGATGGT GCGAT GACGGCAGGACAGGCTTATGAAGCCATGA
ACAACGCCGGATATCTAGACTCTGATATGATTGTGATTCTTAATGACAAC
AAGCAAGTCTCATTACCTACAGCTACTTTGGATGGACCAAGT CCACCTGT
TGGTGCATTGAGCAGTGCTCTTAGT CGGT TACAGTCTAACCCGGCTCTCA
GAGAGT TGAGAGAAGT CGCAAAGGGTAT GACAAAGCAAATAGGCGGACCA
ATGCATCAGT TGGCGGCTAAGGTAGATGAGTATGCTCGAGGAATGATAAG
CGGGACTGGATCGT CACTGTTTGAAGAACTCGGTCTTTACTATATTGGTC
CAGTTGATGGGCACAACATAGATGATTTGGTAGCCATTCTTAAAGAAGT T
AAGAGT ACCAGAACCACAGGACCTGTACTTATTCATGT GGTGACGGAGAA
AGGTCGTGGTTATCCT TACGCGGAGAGAGCTGATGACAAATACCATGGTG
TTGTGAAATTTGATCCAGCAACGGGTAGACAGT TCAAAACTACTAATAAG
ACTCAATCTTACACAACTTACTTTGCGGAGGCATTAGT CGCAGAAGCAGA
GGTAGACAAAGAT GT GGT TGCGAT TCATGCAGCCAT GGGAGGT GGAACCG
GGTTAAATCTCTTTCAACGT CGCTTCCCAACAAGATGT TTCGATGTAGGA
ATAGCGGAACAACACGCAGT TACTTTTGCTGCGGGT TTAGCCTGTGAAGG
CCTTAAACCCTTCTGTGCAATCTATTCGICTTTCATGCAG - - CGTGCTT
ATGACCAGGTTGTCCATGATGT T----------==---------------
GATTTGCAA- - - - - - - - e e e e ee e e e e AAATTACC
GGTGAGATTTGCAATGGATAGAGCTGGACTCGT TGGAGCT- - - GGTCCGA
CACATTGTGGAGCTTTCGATGTGACATTTATGGCTTGTCTTCCTAACATG
ATAGTGATGGCTCCATCAGATGAAGCAGATCTCTTTAACATGGTTGCAAC
TGCTGTTGCGATTGATGATCGTCCTTCTTGTTTCCGT TACCCTAGAGGTA
ACGGTATTGGAGT TGCATTACCT CCCGGAAACAAAGGTGTTCCAATTGAG
ATTGGGAAAGGTAGAATTTTAAAGGAAGGAGAGAGAGI TGCGTTGTTGGG
TTATGGCTCAGCAGT TCAGAGCTGT TTAGGAGCGGCTGTAATGCTCGAAG
AACGCGGA- - - TACGTAACTGTAGCGGATGCACGGTTTTGCAAGCCATTG
GACCGTGCTCTCATTCGCAGCTTAGCTAAGT CGCACGAGGTTCTGATCAC
GGTTGAAGAAGGT TCCATTGGAGGT TTTGGCTCGCACGTTGTTCAGTTTC
TTGCTCTCGATGGICTTCTT- - - GGCAAACT CAAGT GGAGACCAATGGTA
CTGCCTGATCGATACATTGATCACGGT GCACCAGCTGATCAACTAGCTGA
AGCTGGACTCATGCCATCTCACATCGCAGCAACCGCACTTAACTTAATCG
GTGCACCAAGGGAAGCTCTGTTT-------=-------------

>P

GCTCTCTCTGCATTTTCTTTGCCTGCTCATGTCAATAGTGTCACA- - - - -
-------------------------------- AGAGAAGTACATGTCAAG
AAAAGG - - CCAAATGGGGTTTGTGCATCACTATCA- - - - - - - - - GAGAG
CGGAGAGT TTCCTTCACAGAGGCCACCAACACCT CTCTTGGACACCGTAA
ACTATCCAATTCATATGAAAAAT CTATCTATCAAGGAGCTAAAACAACTA
GCAGAGGAGCTGCGGTCCGATGT TATCTTCAATGT TTCGAAAACT GGGGG
TCACTTAGGCTCTAGCCTTGGTGT TGT GGAGCTCACCGTGGCTCTTCACT
ATGTTTTCAATAGCCCTCAAGACAAGATACT GTGGGATGT TGGCCATCAG
GCTTACCCTCACAAGATTCTAACT GGGAGAAGAGACAAGATGCATACAAT
AAGACAGACCAATGGATTGGCTGGT TTTACAAAGCGATCGGAGAGT GAAT
ATGATTGT TTTGGCACTGGTCACAGCTCTACCACCATTTCTGCTGGCTTG
GGAATGGCT GT GGGGAGAGAT CTAAAAGGAAGAGCGAACAATGTGGTTGC
TGTTATAGGTGATGGT GCCATGACAGCAGGACAAGCTTATGAAGCTATGA
ACAATGCAGGGTACCTAGACTCTGAT- - - ATCGTTATTCTTAATGACAAC
AAACAGGTTTCTTTACCAACTGCCAATTTAGATGGGCCAATACCACCTGT
CGGAGCCTTGAGCAGT GCTCTCAGTAGGCTGCAATCAAACAGGCCTCTCA
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GAGAACTAAGAGAGGT TGCTAAGGGAGT TACAAAACAAATTGGT GGACCG
ATGCATGAATTGGCAGCAAAGGT TGACGAATATGCTCGT GGAATGATCAG
TGGTTCTGGATCAACCCTCTTTGAAGAGCTTGGTCTCTATTATATTGGTC
CGGTGGACGGGCACAATATTGATGATCTTATTGCCATTCTCAAAGAGGT G
AAGAGT ACCAAAACAACAGGT CCTGT CCTAATCCATGTI TGTCACCGAGAA
AGGT CGGGGGTATCCATAT GCTGAGAGAGCT GCGGACAAGTACCACGGAG
TGAACAAGT TTGATCCCGCAACT GGAAAGCAGT CCAAGGCAAGTGCTAGC
ACACAGTCTTACACAACATATTTTGCAGAGGCTTTGATTGCAGAAGCTGA
GGCGGATAAAGATGT TGT TGCAAT TCATGCT GCAAT GGGAGGAGGGACAG
GCTTAAATCTCTTCCTTCGCCGI TTTCCGACAAGATGT TTTGATGTGGGG
ATCGCAGAACAGCATGCTGI TACTTTTGCTGCGGGACT TGCCTGT GAAGG
TCTTAAACCTTTTTGCGCAATCTACTCCTTCTTCCTTCTTATCCTGITAT
ATGACAATACACAGCAATACCTGGT TGGCATTATATTGI TACCAGACACT
GACTCAAGCCCCCATGTAGATACTATTATTAATGTAAAAATGAAACTTCC
AGTAAGATTCGCAAT GGACAGAGCT GGGT TGGT GGGAGCAGATGGT CCCA
CACATTGTGGAGCTTTTGATGTCACTTATATGGCATGCCTCCCTAACATG
GITGTTATGGCTCCTTCTGATGAGGCAGAGCTTTTCCACATGGT TGCTAC
TGCTGCTGCTATAGATGATCGT CCTAGCTGT TTCCGCTACCCGAGAGGTA
ATGGTGI TGGTGI TCAGT TGCCACCAGAAAACAAGGGCATTCCTCTTGAG
GTTGGAAAAGCCAGGATATTGAT TGAAGGGGAGAGGGT GGCACTCTTAGG
CTATGGTACTGCAGTCCAGAGCTGT TTAGCTGCTGCCTCTTTAGTGGAAC
GCCACGGTATTCATCTGACAGT TGCAGATGCCAGGT TCTGCAAGCCATTG
GACAATGCCCTTATTCGTAGCCTTGCAAAATCACACGAGGTTTTGATTAC
AGT GGAAGAAGGAT CAATCGGGGEGECTTCGGGTCTCATGI TGCTCATTTTC
TGGCCCTGGATGGT CTTCTTGATGGCAAACTAAAGT GGCGACCGGT TGTT
CTTCCTGATAGGTACATTGACCAT GGATCGCCAGCT GATCAGCTGGTAGA
AGCTGGT CTCACACCATCTCACATTGCAGCAACAGTATTCAATATACTCG
GACAAAGAAGAAACTCTCTGGAGATTATGICATCA- - - - - - - - -

>R

GCTCTTTGTGCATTTTCATTTCCTGCTCATGCAAATAAGGT CACAACAGC
AAGTTCAGATCTTCAGAAGTCTAATTATGTTTCTTCTAATTTCTTATTGA
AAACAGATCTTTTGGGC- - - CAATCCATGCAAAAATTTAATCAGGGAAAG
AAAAGG - - CCAGCTGGGGT TTGTGCATCACTATCA- - - - - - - - - GAGAC
AGGAGAGTATCATTCACAGAGACCACCAACACCTCTCCTTGACACCATAA
ACTATCCAATTCACATGAAAAAT CTATCAATCAAGGAGCTAAAACAACTA
TCGGATGAGCTACGGT CGGATGT TATTTTCAATGT TTCTATAACT GGAGG
TCACTTAGGT TCAAGTCTCGGTGT TGT TGAGCTCACTGI TGCCCTTCACT
ATGTTTTCAATGCTCCTCAAGATAAGATACTTTGGGATGI TGGCCATCAG
TCTTACCCCCATAAAAT CCTTACCGGAAGAAGAGACAAGAT GCAAACAAT
GAGACAGACAAATGGACTTTCTGGT TTCACGAAGCGAT CAGAGAGT GAAT
ATGATTGCTTTGGGACTGGCCATAGCTCTACCACAATTTCTGCAGCCTTG
GGAATGGCT GT GGGCAGAGAT TTAAAAGGAAGGAAGAACAATGI TGTTGC
TGTTATAGGCGAT GGT GCAAT GACAGCAGGACAACGCTTATGAAGCTATGA
ATAATGCGGGATACCTAGACTCTGATATGATTGT TATTCTTAATGACAAC
AAACAAGT TTCTTTACCAACT GCCAATCTTGATGGACCAATACCTCCTGT
TGGAGCTTTGAGCAGT GCTCTCAGTAGATTGCAATCAAACAAGCCTCTCA
GGGAATTAAGAGAGGT TGCTAAGGGT GTTACAAAGCGGAT TGGTGGACCT
ATGCATGAATTGGCAGCAAAAGT TGATGAATAT GCACGT GGGATGATAAG
TGGTTCTGGATCGACCCTCTTCGAAGAGCTTGGATTATATTATATTGGTC
CTGITGGACGGT CACAATGTCGATGATCTTGT TGCTATTCTCAAAGAGGT T
AAGAGTACCAAAACAACAGGT CCAGTCTTGATCCATGT TGTTACTGAGAA
AGGACGT GGTTATCCATAT GCTGAGAAAGCT GCAGATAAGTATCATGGAG
TGACCAAGT TTGATCCTGCTACTGGAAAGCAATTCAAGGGTAGT GCTAGT
ACACAGT CTTACACAACATACTTCGCAGAGGCT TTGATTGCAGAAGCAGA
AGTAGACAAGGATGT CGT TGCAATCCATGCTGCAAT GGGAGGT GGAACAG
GACTAAATCTCTTCCTTCGT CGGT TCCCGACTAGATCCTTTGATGT TGGG
ATAGCAGAACAGCATGCTGI TACATTTGCTGCAGGT CTAGCTTGT GAGGG
TCTTAAACCTTTTTGTGCAATCTACTCATCTTTCATGCAG - - AGGGCAT

TGTAAGATTTGCAAT GGATAGAGCAGGGCTGGT TGGAGCAGATGGTCCAA
CACACTGTGGAGCTTTTGATGTCACTTTTATGGCATGCCTCCCTAACATG
GTGGTGATGGCTCCTTCTGATGAGGCAGAACTATTTCACATGGT TGCTAC
TGCTGCAGCAATAGATGATCGT CCTAGCTGT TTCCGATACCCAAGAGGTA
ATGGTATTGGTGI TCAGCT GCCACCAGGAAACAAAGGCATTCCTCTTGAG
GTTGGTAAAGGCAGGATATTAATTGAAGGAGAAAGAGT GGCACTCTTGGG
TTATGGATCAGCAGI TCAGAGCTGT TTAGCTGCTGCCTCTCTAATGGAAA
CCTATGACTTACGCATAACAGT TGCCGATGCTAGATTCTGCAAACCTTTG
GATCATGCCCTCATTCGAAGT CTAGCAAAATCACATGAAGTATTGATTAC
AGTTGAAGAAGGT TCAATTGGGGGCTTTGGATCTCATGI TGCCCATTTTC
TGCCTCTTGATGGT CTTCTTGATGGAAAGCTAAAGT GGCGACCAGT CATT
CTTCCAGATAGGTACATTGACCAT GGATCGCCAGCT GACCAGCTGGTAGA
GGCAGGT CTGACACCATCTCACATAGCAGCAACAATATTCAACATACTTG

>0
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GCGCTCACGACGTTCTCG- - - --------- ATTTCGAGAGGAGGCTTCGT
CGGCGCGCT GCCGCAGGAGGGEGECAT TTCGCT CCGGCGECGECGGAGCTCA
GICTCCAC------------ AAGCT CCAGAGCAGGCCACACAAGGCTAGG
CGGAGGT CGT CGT CGAGCAT CTCGGCGT CGCTGT CCACGGAGAGGGAGGC
GGCGGAGTACCACT CGCAGCGGCCACCGACGCCGCT GCTGGACACGGTCA
ACTACCCCATCCACATGAAGAACCT GT CCCTCAAGGAGCTCCAGCACGCTC
GCCGACGAGCT CCGCTCCGACGT CATCTTCCACGT CTCCAAGACCGEGGG
ACATCTCGGGT CCAGCCT CGGCGT CGT CGAGCT CACCGT CGCGCTCCACT
ACGTGI TCAACACGCCT CAGGACAAGAT CCTCT GGGACGT CGGCCACCAG
TCGTACCCT CACAAGAT TCT GACCGGGCGGCGCGACAAGAT GCCGACGAT
GCGT CAGACCAACGGCT TGT CGGGAT TCACCAAGCGGT CGGAGAGCGAGT
ACGACTCCTTCGGCACCGGCCACAGCT CCACCACCATCTCCGCCGCCCTC
GGGAT GGCGGT GGGGAGGGAT CT CAAGGGAGGGAAGAACAACGT GGTGGC
GGT GATCGGCGACGGCGCCAT GACGGCCGGECAGGCGTACGAGGCGATGA
ATAACGCGGGGTATCTCGACTCCGATATGATCGTGATTCTCAACGACAAC
AAGCAGGT GT CGCT GCCGACGGCGACGCT CGACGGEECCGECECCGCCEET
GGGCGCGCT CAGCAGCGCCCT CAGCAAGCT GCAGT CCAGCCGCCCACTCA
GGGAGCT CAGGGAGGT GGCAAAGGGCGT GACGAAGCAAAT CGGAGGGT CG
GTGCACGAGCT GGCGGCGAAGGT GGACGAGT ACGCCCGCGGCATGATCAG
CGGCTCCGGCTCGACGCT CTTCGAGGAGCT CGGCCTCTACTACATCGGCC
CCGT CGACGGCCACAACAT CGACGACCT CATCACCATCCTCCGCGAGGTC
AAGAGCACCAAGACCACAGGCCCGGT GCTCATCCACGT CGT CACCGAGAA
AGGCCGCGGECTACCCCTACGCCGAGCGCGCCGCCGACAAGTACCACGECG
TGGCGAAGT TCGAT CCGGCGACGGGEGAAGCAGT TCAAGT CGCCGGCGAAG
ACGCTGT CGTACACGAACT ACT TCGCGGAGGCGCT CAT CGCCGAGGCGGA
GCAGGACAACAGGGT CGT GGCCAT CCACGCGGCCAT GGGGGEGAGGCACGG
GGCTCAACTACTTCCTCCGCCGCT TCCCGAACCGGT GCTTCGACGT CGGG
ATCGCCGAGCAGCACGCCGT CACGT TCGCCGCCGGECCT CGCCTGCGAGEG
CCTCAAGCCGT TCTGCGCCATCTACTCCTCCTTCCTGCAG - - AGAGGCT

GGT GAGGT TCGCCAT GGACAGGGCCGGEGECT CGT GGGCGCCGACGEGECCGA
CGCACTGCGGCGCGT TCGACGT CACCTACAT GGCGT GCCTGCCGAACATG
GTCGT CATGGCCCCGT CCGACGAGGCGGAGCTCTGCCACATGGT CGCCAC
CGCCGCGGECCAT CGACGACCGCCCCTCCTGCTTCCGCTACCCAAGAGGCA
ACGGCAT CGGCGT CCCGCTACCACCCAACTACAAAGGCGT TCCCCTCGAG
GTAGGCAAAGGGAGGGT ACT GCT GGAGGGCGAGAGGGT GGCGCTCCTTGG
GTACGGT TCGGCGGT GCAGTACT GCCTCGCCGCAGCGT CGCTGGTGGAGC
GGCACGGCCT CAAGGT GACCGT CGCCGACGCGAGGT TCTGCAAGCCGCTG
GACCAAACGCT CATCAGGAGGCT GGCCAGCT CCCACGAGGTGCTCCTCAC
CGT CGAGGAAGGCT CCAT CGGCGGGT TCGGCTCCCACGT CGCGCAGT TCA
TGGCCCTCGACGGCCT CCTCGACGGECAAACT CAAGT GGCGGCCGCTGGTG
CTACCCGACAGGTACAT CGACCACGGGT CACCGGCGGAT CAGCT GGCGGA
GGCAGGGCT GACGCCGT CGCACAT CGCGGCGACGGT GTTCAACGT GCTGG
GCCAGGCGAGGGAGGCGCTCGCCAT CAT GACGGT GCCCAACGCG

>V

GCTCTCTGTACGCTCTCATTTCCTGCCCATTTTAGCCAGGCTCCT- - - - -
- GCCTTCAAATCCTCAGAGACTTACTCCTCAGTGITCCCATTTGTITCTTGG
GGGTGGATTTCCAG - - - - - TGCCAATCCCAGCAAAGGAGT AAGGCCAGG

------------------- AGACCACCAACTCCTCTCCTGGACACTATCA
ATTATCCAATTCACATGAAAAAT CTGT CTGTCAAGGAGCTGAAACAACTC
GCAGATGAACTAAGGTCTGATGI TGTCTTCAATGT TTCCAAAACT GGGGG
TCACTTGGGCTCCAGCCTCGGGGT TGT GGAGCTCACTGTGCCTCTTCATT
ATGTCTTCAATGCCCCTCAAGACAGCGATACTATGGGATGT TGGTCATCAG
TCTTACCCACACAAAATTCTAACT GGGAGAAGAGATCAAATGCATACCAT
GAGGCAAACAGAT GGGT TAGCGGGAT TCACCAAGCGCT CGGAGAGT GAAT
ATGACTCGCTTTGGAACCGGCCACAGI TCTACTACCATCTCAGCAGCCTTG
GGA- - - GCGGT CGGCCGGGATCTAAAAGGAAAAAACAACAACGT TATTGC
TGTCATAGGT GATGGAGCCAT GACT GCAGGGCAAGCT TATGAAGCAATGA
ACAATGCTGGGTACCTGGATTCTGACATGATTGT TATCCTTAATGACAAC
AAGCAGGTTTCTTTACCCACTGCTACT CTAGAT GGGCCCATACCACCTGT
AGGAGCTTTGAGCAGT GCTCTTAGTAGGT TACAATCAAACAGACCTCTTA
GAGAATTACGAGAGGT TGCCAAGGGCGT TACCAAACAGAT TGGCGGACCG
ATGCATGAATTGCCTGCAAAAGT TGATGAATATGCTCGT GGGATGATCAG
TGGTTCTGGATCAACACTTTTTGAAGAGCTTGGACTCTATTATATAGGTC
CTGITGATGGCCACAACATAGATGACCTTGT TGCCATTCTCAAGGAGGT T
AAGAGT ACCAAGACAACAGGT CCAGT TCTGATCCATGT TGTCACAGAGAA
AGGCCGCGGATATCCATAT GCTGAGAAAGCT GCAGATAAGTACCATGGAG
TGACCAAGT TCGATCCTGCTACTGGAAAACAATTCAAATCCAGTGCTCCT
ACTCAGT CCTACACAACATATTTTGCAGAGGCT TTGATTGCAGAAGCAGA
GGTGGACAAGGATATTGT TGCAAT TCATGCAGCAAT GCGGGEGT GGAACGG
GCTTGAATCTCTTCCATCGCCGGT TCCCCACACGATCCTTTGATGT TGGG
ATAGCAGAACAGCATGCTGI TACCTTTGCTGCTGGT CTAGCCTGT GAAGG
CATTAAACCTTTTTGIGCAATCTACTCATCTTTCATGCAG - - AGAGCTT
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ATGACCAGGCATGCCAATCCTATTACCATATCTTCTTAATCAAATGCTAT

AGTGAAATTTGCAAT GGACAGAGCT GGGCT GGT TGGAGCAGAT GGCCCAA
CACATTGCGGAGCTTTTGATGTCACTTTCATGGCTTGCCTTCCAAACATG
GTGGTGATGGCTCCTGCTGATGAGGCCGAGCTTTTTCACATGGT GGCCAC
AGCTGCTGCCATAGAT GACAGGCCCAGT TGT TTCCGGTACCCAAGAGGAA
ATGGGGT GGGTGI TGAACT GCCACCAGGGAACAAAGGCATTCCTATTGAG
GTTGGAAGGGGCCGAATATTGATTGAGGGGGAGAGAGT TGCACTCTTGGG
CTATGGAACAGCAGTACAGAGCTGITTGGTI TGCGTCTTCTTTGCTGGAAC
AACATGCCTTACGAATAACAGT CGCAGATGCCCGCTTCTGCAAACCATTG
GACCATGCTCTTATTCGTAGCCTAGCAAAATCACATGAAGTTTTGATTAC
AGTAGAAGAAGGGTCAATTGGTGGT TTTGGGTCTCATGITGCTCAGITTT
TGGCCCTTAATGGT CTTCTTGATGGCACAACAAAGT GGAGT CCCATGGTT
CTTCCTGACCGGTACATAGACCAT GGAGCGCCAGCAGACCAGT TGGCCAT
GGCGGGTCTGACACCATCTCATATTGCAGCAACAGTATTCAATATACTTG
GACAAACAAGCGAGGCCCTGGAGATCATGI TA- - - - - - - - - - - -

TRP.2.5.1.10.fasta

>A

- = - ACTACACTCAATCTA- -« == === memmmmmmeme TCAATTTTTCC
ATCAGTTAAAATATCCAGC: - - - - - - - - TCCGCATCCATACCCGGATTCA
TG ----- AAAATCCAACCTTTCCTTCTC = - <= = m o mmmmmm e e

CGTCGGAAGCTCTCTACCGT TTTATCGGT CACCGCCAGAGACGAAGGTAT

TCACGT CATACAT GAT CGGAAAAGCTAAT GCCGT CAATGAAGCTCTCGAC
TCCGCCGT CTCGCTCCGAGAACCA- - - ATCAAGATCCATGAAGCGATACG
TTACTCGCTTCTCGCCAGAGGCAAACGAGT GAGACCCGTGCTCTGTATCG
CAGCGT GG - - TTAGI GGGCGGCGAAGAAT CCGT GGCGT TACCGGCGGCG
TGCGCCGT GGAAAT GATCCACACAATGT CGT TGATCCACGACGATCTTCC
ATGTATGGATAACGACGAT CTCCGCCGCGGAAAACCAACGAACCACAAAG
TTTTCGGT GAAGACGT CGCGGT TTTAGCCGGAGACGCGCTTATATCGITC
GCGTTTGAGCACTTAGCAACG - -------=-------- - TCAACG -
- GCCTGTTTCTCCGGCTAGAGI TGT TCGAGCAAT CGGAGAGT TAGCGAAAG
CCATTGGATCAAAAGGCCT CGT GGCGGGT CAAGTAGT GGATCTAACCAGT
GGAGGAAT GGACCAAAACGACGT CGGCTTAGAGGTTCTTGAGI TTATCCA
CGI'TCATAAAACCGCCGT GT TGT TAGAGGCGGCTACGGT GT TAGGAGCCA
TCGTTGGT GGTGGT TCTGATGAAGAAGT TGAGAAGCTGAGAAGATTCGCG
AGATGCATTGGATTGTTGT TTCAGGT GGTGGACGATATTTTGGACGTGAC
GAAGT CGT CGGAGGAAT TGGGAAAGACCGCCGGAAAAGATCTT- - - GCCG
ATAAGCT GACGTATCCGAAACTAATGCGTCTTGAGAAATCTAAAGACTTT
GCAGATAAGTI TGT TGAGCGATGCTCACGAACAGCTTCATGGGITTGATTC
GAGTAGAGT TAAACCTTTACTAGCTTTGGCTAATTACATTGCCAAAAGAC
AGAAT

>P
ATGACTTCTGTGAATCTGGGT CCATGGGT TCAGATAACT TCAATCATCAA
CAAAAAAACAAGATCCAGA- - - ------ TCCAGACCCATGTCAAACTTCT

TGTCCCCGGGCCTTAAAACCCT TCAAATCGCTTCAACACATCAAAGACAG
AGAAAACCCATGT CTTCAATTTGCGCAGT TCTTACAGAAGAAGAGACTCT
TCAAGAAGATCAACAG- - ----------=------ AAACCCACTTTTGATT
TCAAGTCTTATATGATACAGAAAGCCAATTCTGT TAACAAAGCATTAGAT
ACTGCTGITACTCTTAAAGAACCG - - GCTAAAATCCATGAGTCTATGCG
TTACTCTCTTTTGGCT GGT GGCAAGAGGGT TCGGCCAGTGCTTTGTCTAG
CTGCATGTGAGCTTGI TGGT GGGT CTGAATCCATGGCTATGCCTGCTGCT
TGTGCTGTAGAAATGATCCATACTATGTCATTAATACATGATGATCTTCC
TTGCATGGATAATGATGATCTTCGCCGCGGAAAAT CCACCAATCATATTG
TTTTTGGTGAGGATGI TGCGGT TTTGGCAGGGGATGCTTTACTGGCATTT
GCATTTGAACATATTGCCAGTG --------------=----- TCTACACT
CAATGTTTCGCCTCTTAGAATTGI TCGTGCAGT TGGT GAATTGGCGAAAG
TGATTGGI GCA- - - GGACTTGT TGCTGGACAAGT TGTGGATATTTGITCT
GAACCGTTG - --- - TCCGAAGT GGGGTTAGAACAGCTTGAATTTATTCA
TATTCATAAGACTGCTAAGT TGT TGGAAGGTGCGGT TGT TTTAGGGGCTA
TATTAGGT GGAGGGACCGAT GAGGAAGT TGAGAAAT TGAGGCGATACGCG
AGGAGTATTGGATTGTTGT TTCAAGTAGTGGATGATATTCTTGATGITAC
CAAATCTTCACAAGAAT TGGGGAAAACT GCAGGGAAAGATTTGGT TGCGG
ATAAAGT TACTTATCCTAAGT TAATGGGAATTGAGAAGT CTAGGGAGTTT
GCTGAGAAGT TGCTTAACGAAGCTAGGGAGT TGCTTGCTGGATTTGATCA
AGAGAAGGCGGCTCCGTTGATTGCTTTGGCTAATTACATTGCTTACAGGC
AAAAC

>R

--- AGTTCTGTTAATTTAGGT TCTTGGGTACATACCTCTTCAATCTTCAA
CCAAGCATCCAGATCCAGA- - - ------ TCCAAA- - - ------ TCTTTTT
CTTCTAATCCTCTAAAAGGCTTGCAGATTCCTGT TTTATGCTCAAAATCA
AGGAAGCCCATTTCTTTTATTGCAGCAATTATTACAAAAGAAGAGAAAAC
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TCTTCAAGAAGAACAAGATAATTTTAATTCAAGACCACCCACTTTTGATT
TCAAGTCTTACATGCTCCAAAAAGCT GCTTCCATCAATCAAGCTTTAGAT
GCTGCTGTTCCGATTCGT GAACCA- - - ACTAAAATTCATGAATCTATGAG
GTATTCTCTTTTGGCT GGT GGCAAAAGGGT CAGACCAGCACTTTGITTAG
CTGCTTGTGAACTGGT TGGTGGCAATGAATCTATGGCTATGCCTGCTGCA
TGTGCTGTAGAAATGATTCATACTATGTCACTTATTCATGATGATCTTCC
TTGTATGGATAATGATGATTTACGCCGT GGAAAGCCCACTAATCATATTG
TTTTTGGT GAGGATGTGGCTGI TCTTGCAGGTGATGCATTATTAGCACTC
GCTTTTGAACATATCCCTATA- - - - - - - - - - oo oo - - GCCACTTT
AAATGTI TTCTCCTGCTAGAATTGT TAGAGCAGT TGGGGAATTAGCTAAAG
CTATTGGGGCTGAAGGGT TAGT TGCTGGT CAAGT TGTTGATATATGI TCT
GAAGGATTA- - - - - - TCGGAAGT GGGCTTAGAAAAACTTGAATTTATTCA
TGTCCATAAGACCGCAAAGT TGCTGGAAGGGGECT GTGGTGT TAGGGGCTA
TAATGGGT GGAGGGACT GACGAGGAAGT TGAGAAACT GAGGAAATATCGCT
AGGGATATTGGGCTGT TGT TTCAAGT GGTGGATGATATTCTTGATGICAC
CAAATCATCTCAAGAGT TGGGGAAAACT GCAGGGAAGGATTTGGT GGCAG
ATAAGGT TACATATCCGAAGT TGATGGGAATTGACAAGT CGAGGGAATTT
GCTGAGAAGT TGAATAAGGAAGCT CAAGAGCAGT TGCCTGGGT TTGATCC
TGAGAAGGCTGCTCCATTGATTGCTTTGGCTAATTACATAGCTTACAGCGC
AAAAC

>0

CCCGCTCGCCGCCT CCCGCGT CCGCATCTCCCCT CTCATCCCCGCCGCCG
CGAT GGCT GGGACAGCAGGEECGECEECGECET CGT ACGCGCAGCACCGG
CGGAGGT TCTGCGCCAT CGT GGCGACCGCGECGEGECGT CACCGGT GCCGGC

TTAACGCGTATAT GGGT GAGAAGGCT GCGGCGGT GAACCGGGCGCTGGAC
GCGT CGAT CCCGGCGGACGAGCCGCCCGCGECGECT CCACGAGGCGATGCG
GTACGCGCT GCT GECGEECEEGAAGCEGEGET GCGECCCGCGECTGT GCCTGG
CGGCGT GCGCGGT GGT CCEEEEECEEGAGECCT GGECGAT GCCCGLCGCC
GCCGCCGTCGAGATGGT GCACACCE- - - TCGCTCGTCCACGACGACCTCCC
CTGCATGGACGACGACGACCT CCGCCGCGGGAAGCCCACCTGCCACGTCG
TCTACGGGGAGCCCAT CGCCGT GCTCACCGGCGACGCGCTGCTCTCCCTC
TCCTTCCACCACATGGCCAGGT TCGACT CCTACCCT CCGGACATCGACCC
TGACAAGCACCCCGCCCGCGT CGT CCGCGCCAT TGGCGAGCT CGCGCCGCT
GCATAGGCT CCGAGGGCCTAGT CGCCGGCCAGGT TGT TGATCTTGAGATG
ACTGGATCG- - - ACCGAAACTGTACCTCTTGAACGT CTTGAGTACATCCA
TCTCCACAAAACT GCTGCATTGCTTGAGGCATCAGT GGTTATTGGGGCAA
TCTTGGGAGGTGGCTCTGATGAGCAGAT TGAAAGT TTGCGCATGTATGCG
AGATCGATAGGATTGTTGT TCCAGGT TGTTGATGATATACTTGATGTGAC
CAAGT CTTCT GAGGAGCT CGGCAAGACAGCAGGGAAGGACTTGCCGAGT G
ACAAGACGACATACCCGAAATTACT TGGGCTGGAGAAATCACGGGAGTTT
GCAGAAAAGT TGCTTTCTGATGCAAGGGAACAACTTTCAGGATTTGATCA
AGAGACCGCAGCACCACTTCTGCACCTGGCCAATTATATTGCCTATCGGC
AGAAC

>V

- - - AATACTGTGAATCTGGGCACATGGGTGCATACCTCTTATGTGTTCAA
TCACGGGGGTAGATTAAAA:- - - - - - - - - TCCCCGGTCTTGAGCCGTATGC
TT- - - CATCCTCTGAAGAACCCATCCTTTCCG - - TTGTCTCAGAGGTCT
GGACGACCCATGT CTCTGGT GGCGGT TCTCACCAAGGAGGAGGT TAGAGG
AGGGGACACCCCAGAAGAAGAG - ---------- AAGCCCCCTTTCAATT
TCAACGCTTACATCCTTGATAAGGCTAATTCCGT CAACAAAGCTTTGGAC
GACGCCGT TCCCATTAGGGAACCT - - - GTGAAGGTCCACGAGT CGATGCG
CTACTCCCTTCTCGCCGGCGECAAACGT GTCCGTCCCGT TCTCTGTATCG
CGGCCTGCGAGCT GGT GGGCGGGGAT GAAGCTACGGCGAT GCCGGECTGCT
TGTGCGGT GGAGATGATTCACACCATGTCTTTAATGCATGATGACCTTCC
TTGC- - - GACAACGACGAT CTACGCCGT GGAAAGCCCACAAAT CACAAGCG
TCTTCGGTGAGAATGT TGCCATTCTCGCCGGAGACGCTCTTCTGGCGITT
GCGTTCGAGCACATGGCCACA: - - - === === m e oo - - GCGACGGT
TGGAGT TCCGCCGGGGT GGATAGT TCGT GCAGT CGGCGAAT TGGCGAAAT
CGATTGGGT CAGAAGGACT TGT TGCAGGGCAAGTGGT TGATATATGI TCT
GAGCCCTTG ----- AAAGATGT TGGATTGGAACATCTCGAATACATCCA
TGTTCACAAGACCGCAGCT CTACT TGAGGGGGCGGTAGT TCTTGGGGCGA
TTCTCGGAGGAGGAT CAAATGAGGAAAT TGAAAAATTGAGGAAATTTGCC
AGATGTATAGGGT TGCTCTTTCAGGT GGTTGATGATATTCTGGATGITAC
CAAAT CCTCCCAAGAGT TGGGGAAGACT GCAGGCAAAGATTTGGTGECTG
ATAAGCTCACGTACCCGAAGCTTCTGGGTATTGAGAAATCTCGGGAATTA
GCTGAGCAACT GAATAAGGAT GCCAAGGACCAGCTCTCCGGCTTCGATCC
AGACAAGGCCGCCCCTTTGATTGCTTTATCTAATTATATTGCTTACAGGC
AAAAT

TRP.2.7.1.148.fasta
>A
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GCAACGGCTTCTCCTCCATTTATCTCAACTCTCAGCTTG- - ---------

---------------------- ACTCACTCTTCTTTCAAAACTTCTTCTT
CTTCTTCATTTTCTCCGAAGCTTCTTCGA- - ---- - - - CCCCTCTTAAGC
TTTTCCGTCAAAGCT- - - - - - TCCAGAAAGCAAGTAGAGATAGTGTTTGA
TCCT- - - GAGAGGCTTAATAAGATAGGT GATGATGT TGACAAAGAAGCTC
CTTTGTCCAGCCTTAAGCTCTTCTCACCTTGCAAGATCAATGITTTCTTG
AGGATCACCGGAAAGCGAGAAGATGGGT TTCATGATTTAGCCTCTTTGT T
TCATGTGATTAGCTTAGGAGACACTATTAAATTCTCATTGI CACCATCAA
AGTCTAAAGATCGT TTGTCTACTAACGT TCAAGGAGTCCCTGTTGGG: - -

AGAAATCTGATTATAAAAGCACTTAACCTTTACAGGAAGAAAACT GGTAG
TAACAGATTCTTCTGGATTCATTTAGATAAGAAGGT GCCTACCGGEGGECTG
GACT CGGT GGT GGAAGT AGT AAT GCTGCAACT GCACT CTGGGCGGCAAAT
GAGCTCAATGGAGGT CTTGT CACT GAGAACGAACT CCAGGATTGGTCAAG
TGAAATTGGGTCAGATATTCCTTTCTTCTTCTCGCGA- - - GCTGCCTATT
GTACCGGGAGAGGT GAGATTGT CCAAGACCTTCCTCCACCTTTTCCTCTT
GATCTTCCGATGGT GCTCATAAAGCCCCGAGAAGCATGT TCCACTGCTGA
AGTTTACAAACGT CTTCGT TTAGATCAGACGAGCAATATTAATCCCTTGA
CATTACTAGAGAAT GT GACCAGCAATGGT GT GTCTCAAAGCATATGCGTA
AACGATTTGGAACCGCCAGCGTTTTCAGT TCTTCCATCTCTAAAACCCTT
GAAGCAACGGATAATAGCAT CTGGACGT GGGGAATACGATGCTGTGTTTA
TGTCTGGGAGT GGAAGCACTATTATCGGTATTGGT TCACCAGATCCTCCT
CAATTTATATATGATGATGAAGAATACAAGAACGTGI TCTTGTCTGAAGC
AAACTTTATGACGCGT GAGGCTAAT GAATGGTACAAAGAACCTGCTTCTG

CAAATGCTACTACCTCA- - - - - - - - - TCOGOCGAATCTCGCATGGATTTC
CAA

>p

------------------------------- CTGGTGTATGA

TCCTGATAGAAGGGT AAACAAGT TGGCGGATGAGGT GGATAAACAGGCTC
CTCTCTCAAGCCTCACTCTTTTCTCACCTTGCAAGGT TAATGICTTCTTG
AGAATAACCAGT AAGAGAGAAGATGGGTATCATGATTTGGCATCTCTATT
TCATGTGATTAGT CTCGGAGATGTAATTAAGT TCTCTTTGI CACCATCAA
AAAGAATTGATCGATTATCAACCAATGTGTCTGGTGTACCTCTTACTGAA
GATAATTTGATAATTAAAGCCCTTAACCTTTACAGGAAAAAGACTGGCAC
TGACAATTTCTTTTGGATTCATTTAGACAAAAAGGT GCCCACTGGAGCAG
GACTTGGT GGT GGGAGCAGCAAT GCCGCTACT GCCCTGT GGGCCGCAAAT
CAATTCAGTGGT TGTCTTGCTACT GAGAAGGAACT CCAAGAATGGTCAAG
TGAGATTGGT TCAGATATCCCTTTCTTTTTTTCTCATGGAGCAGCCTACT
GTACTGGCCGT GGTGAGATTGT TCAAGATATTCCTTCACCAGTATCTTCA
GGCATTCCAATGGT TCTCATGAAGCCCCCGCAGT CATGT TCAACTGCAGA
AGTTTACAAGTGCTTTCAATTGGATAAAACCAGTCAAGCTGATCCTTTAA
CATTCGCTGGAGAAGATCTCAAGGAATGGAATATCTCAA- - - GTATGTATC
AATGATTTGGAACCTCCTGCCTTTGAAGT TCTCCCCTCTCTCAAAAGATT
AAAACAGCGTATAGCTGCAGCTGGT CGTGGACAATATGATGCTGITTTCA
TGTCTGGAAGT GGAAGCACAATAGT TGGGATTGGCTCACCAGATCCTCCG
CAATTTATATATGACGAAGATGAGTACCAGGATGT TTTTGTGT CAGAAGC
CAACTTCCTTGCTCGT GAAGCAAAT CAATGGTATCAACAACCTGCTTCAA
CAACT- - - TGTAGCTCT--------- CCACCCGAATTTTCCCGGTCTGI T

------ GCTTCTGCTCATTTCCTCTGCAACAGCCATCTCTTTCAACCTTC
TTGCAATTCCTTTGCTAAAACTAGT CTTCCTTCATTTAAGCCAGCT GGGT
CTATTTCTTTT--------- CCTCGAACACAAAGAATCCCATTTATCAAA
------------ GCC- - - - - - ACCAAGAAACAGCTAGAGATAGTGTATGA
TCCCGATGAAAGGT TAAACAAGT TAGGAGATGAAGTAGACAAGATTGCTC
CTCTTTCAAGCCTCACTTTGTTCTCTCCTTGCAAGATTAATGITTTCCTG
CGAATAACT GATAAAAGAGAAGATGGGTATCATGATTTGGCATCTCTCTT
TCATGTAATTAGTCTAGGAGATACAATTAAGTTCTCTTTATCTCCTTCAA
AATCAACAGACCGT TTATCAACTAATGTGGCTGGCGT TCCCCTTGATGAA
AGGAATTTGATTATTAAAGCCCT TAACCTATATAGGAAAAAGACGGGCAC
TGACAACTTCTTTTGGATTCATCTAGATAAGAAGGT GCCTACTGGGGCAG
GGCTTGGT GGT GGAAGCAGT AAT GCTGCGACT GCAT TGT GGGCGGCAAAT
CAGT TCAGT GGCGGT CTTGCCACT GAGAAGGACCTTCTAGAATGGTCAAG
TGAGATTGGT TCAGATATCTCCTTCTTTTTTTCCCGT GGAGCAGCCTATT
GTACTGGTCGT GGTGAAATTGT CCAAGATATTCCTTCTCCAGI TCCTCTT
GACATTCCAATGGT TCTTATAAAGCCCCAGGAAGCCT GCCCAACTGGTGA
AGTTTACAAGCGCTTTCGGT TGGATCAAACCAGTCAAGTI TGATCCTTTAA
CACTTCTGGACAAGATCTCAAAGAGTGGAATATCTCAAGATGI TTGTATA
AATGACTTGGAACCTCCTGCATTTGAAGT TCTCCCATCTCTTAAAAGATT
AAAACAGCGTATAGT TGCAGCAAGCCGT GGACAATACAATGCAGITTTTA
TGTCTGGAAGTGGTAGTACCATAGT TGGGAT TGGT TCGCCGGATCCTCCA
CAGITTATTTATGACGACGATGACTACAAGGATGT TTTCGT GT CAGAGGC
TAACTTCTTGACT CGT GAAGCAAAT GAGT GGTACAAAGAACCTGCTTCAA
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CTGCTGCTTGIGGCACA- - - - - - - - - GAGITCTGATTTTTCCCAATCTACA
GAG

>0

- - - GCTTGCTCCACCCACCT CCTGT CCCAGAGCCT CTACCCGCTCAACCG
CGCTAACCCGGCAGCCGCGCGCGEECACCT CCGGT TCCAGGCTTCTCCCA
GT GT GAGGCT CGGCT CCGGCACCAGT CGCCGCCGEECGCTGGECCTGAGA
GTCGCCGCGT CGGCGGAGCAAGGGAGGAGGCAAGT GGAGGT TGAGTATGA
TCTACAAGCAAAGT TCAACAAGCTAGCGGACCAAATTGACCAGAATGCTG
GGATTACACGCGCTGAACCTATTCTCACCTTGCAAAATTAATGIGITCTTG
AGGATAACGGGT AAGAGACCAGATGGGT TCCATGACCTGCCTTCTCTGT T
TCATGTGATAAGT TTGGGTGATACTATCAAATTCTCATTGI CACCAAGTA
AGAGCAAAGATCCCTTGTCAACCAAT GTAGCAGGT GTCCCAGT TGATGAA
AGCAATTTGATCATCAAGGCACTCAATCTTTACCGCAAGAAAACT GGAAC
TGACAACTTTTTTTGGATTCATCTTGATAAGAAGGT CCCTACTGGTGCTG
GTCTTGGT GGT GGAAGCAGTAAT GCTGCAACT GCGCT GTGGGCCGCCAAC
CAGITTAGT GGCTGCATTGCTTCAGAAAAGGAGCTTCAGGAGT GGTCTGG
AGAGATAGGATCGGATATTCCCTTCTTCTTTTCACAAGGAGCAGCGTATT
GTACCGGTAGAGGAGAGATTGT TGAAGATAT TCGGAATCCATTGCCAGCA
AATTTGCCGATGGTACTAGT AAAGCCACCT GAAGCATGCTCAACACGCTGA
AGTTTACAAGCGGCTCAGGT TAGAGCACACAAGT CAAACTGATCCCTTGG
TATTGCTCAAGGAAATTACT GAAAATGGGATATCACAGGATGCCTGIGT T
AATGATCTAGAACCTCCAGCATTTGAGGTGT TGCCATCACTAAAGAGGTT
GAAGAAACGTATAATTGCTGCTAACCGGGGAGATTATGATGCTGITTTTA
TGT CAGGAAGT GGAAGCACAATTGT TGGGAT TGGT TCACCAGATCCGCCT
GCATTTGTGTATGATGATGATGACTACAAGGATACTTTTGTGT CAGAGGC
CTGCTTCCTCACTCGTAATGAGAACGAGT GGTACAGAGAACCAATCTCAT
CGAAAAT CACTAGCGAGGAAGAT TTACCT CCGGAGGTAGCATCAGTTTCT
GAC

>V

GCTATGGCTTCATCACAATTCTTCTGCGATCACCAACTT- - - CACCCTTC
CTGCAATTCCATCAGAAGAACCACCCTCCCTTCATTTAGACCACATGGGT
CATCTTCTTTTCGT CCAAAACCCCAATTTCAGAGGACTCCATTTCTCAGA
GTCAGGGCTTCTCCT- - - - - - GGTAGAAAACAAGT GGAGATAGT GTATAA
TCCAGATGAAAGGATAAACAAT CTAGCAGATGAAGT GGATAAGAACGCTG
GGCTTTCAAGCCTCACTCTATTTTCACCTTGCAAGATTAATGITTTCCTG
AGAATAACCGGT AAGAGAGCAGATGGATTTCATGATTTGGCATCTCTCTT
TCATGTAATCAGT TTAGGAGATATAATTAAGT TCTCTTTGICGCCATCAA
AAACAAAGGATCCCTTATCAACCAAT GTGCCAGGGGTCCCCCTTGATGAA
AGTAATTTGATCATAAAGGCACTTAACCT TTACAGGAAAAAAACT GGCAC
TGATAACTACTTTTGGGT TCATCTTGATAAAAAGGT GCCGACT GGGGCAG
GGCTTGGT GGT GGCAGCAGT AAT GCTGCAACAGCACT GT GGGCAGCAAAT
CAATTTAGT GGT TGCCT TGCCACT GAGAAGGAACT CCAACAATGGTCAAG
TGAGATTGGT TCGGATATTCCATTCTTCTTCTCTAATGGAGCAGCTTTTT
GTACTGGCAGAGGTGAGGT TGTTGAAGATATTTCCCTGCCAATACCTTTG
GACATTCCAATGGT TCTTGTAAAGCCACCGCAGGCATGCTCCACCGCTGA
AGTTTACAAGCACCTTCGGT TGGATCAAACTAGTAAGGT TGATCCCATAA
CCTTGCTTGAGAAGATCTCAAAGAACAGAATATCTCAAGATGI TTGTATA
AATGATCTAGAACCTCCTGCATTTGAAGT CCTCCCATCTCTGAAAAGATT
AAAACAGCGTATAATTGCAGCAAGCCGT GGACAATATGATGCTGITTTCA

------------------------------- TATAAA- - - - - - - - - - - - -
----------------------------------------------- ATT
CAG

TRP.5.3.3.2.fasta

>A

---------------------------------- TCTGCTTCTTCTTTAT

TTAATCTCCCATTGATTCGCCTCAGATCTCTCGCTCTTTCGICTTCTTTT
TCTTCTTTCCGATTTGCCCATCGT CCTCTGTCATCGATTTCACCGAGAAA
GTTACCGAATTTTCGTGCTTTCTCTGGTACCGCTATGACAGATACTAAAG
ATGCTGGTATGGATGCTGI TCAGAGACGT CTCATGT TTGAGGATGAATGC
ATTCTTGT TGATGAAACTGATCGT GI TGT GGGGCATGACAGCAAGTATAA
TTGTCATCTGATGGAAAATAT TGAAGCCAAGAATTTGCTGCACAGGCCTT
TTAGTGTATTTTTATTCAACT CGAAGTATGAGT TGCTTCTCCAGCAAAGG
TCAAACACAAAGGT TACGT TCCCTCTAGT GTGGACTAACACTTGT TGCAG
CCATCCTCTTTACCGT GAATCAGAGCTTATCCAGGACAATGCACTAGGTG
TGAGGAAT GCTGCACAAAGAAAGCTTCTCGATGAGCTTGGTATTGTAGCT
GAAGATGTACCAGT CGATGAGT TCACTCCCT TGGGACGTATGCTGTACAA
GGCTCCTTCTGATGGCAAAT GGGGAGAGCATGAACTTGATTACTTGCTCT
TCATCGTGCGAGACGT GAAGGT TCAACCAAACCCAGATGAAGTAGCTGAG
ATCAAGT ATGT GAGCCGGGAAGAGCT GAAGGAGCTGGT GAAGAAAGCAGA
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TGCAGGT GAGGAAGGT TTGAAACTGTCACCATGGT TCAGATTGGTGGT GG
ACAATTTCTTGATGAAGT GGT GGGATCATGT TGAGAAAGGAACTTTGGT T
GAAGCTATAGACATGAAAACCATCCACAAACTC:- - -

>P

ATGCTGGCATGGACGCT GT CCAGAGACGCCTTATGT TCGAGGACGAATGC
ATTTTAGTGGATGAGAATGATCGGGT TGT TGGT CATGACTCCAAGTATAA
TTGTCATTTGTGGGAAAATATTTTGAAGGGAAATGCCTTGCATAGACGCTT
TTAGTGTGI TTCTCTTCAACTCAAAACATGAGCTACTCCTTCAGCAACGC
TCTGCGACAAAGGTAACATTTCCCCTGGT GTGGACTAACACTTGCTGCAG
CCATCCTTTATATCGTGAATCTGAGCTTATACATGAGGATGCCCTTGGGG
TGAGGAATGCTGCACAGAGGAAGCTTTTC- - - GAGCTTGGTATTCCTGCT
GAAGATGT GCCAGT TGATCAGT TCAGT CCTCTGGGGCGTATATTGTACAA
GGCACCTTCTGATGGAAAGT GGGGGGAGCATGAACT TGATTACCTGCTCT
TCATTGITCGTGATGITAGC- - - GATCCAAACCCTGATGAGGTAGCTGAC
ATCAAGTACGTTAACCAGGATGAATTGAAGGAGCT TCTGAGAAAAGCAGA
TGCTGGCGAGGAAGGT TTGAAGT TGTCACCGT GGT TCAGACTAGT TGT GG
ACAACTTCCTGI TCAAGT GGT GGGACCATGT CGAGAAAGGAACTCTAGAG
GAAGCAGCTGACATGAAAGCGATTCACAAG: - - - - -

>R
TCTCTCACATCTCGCCTTCTAAATACCCCTGCCACCACAAGCCTCTCTTC
TTCACTTTCTTCTTCTTCTTCTTCTTCTTCTCCTTCTCCTTCTCCTAAAC
GITATTTTTTACATTCCAATATTACCCCTCCTTCTCTCCTTCGATTCCCT
CTCATCCTTAAACTTTCCTCCTCTCCTTTTTCCAGGGTATTTTCCTCTTC
TCGCTCTACCACCGCCTCCATTTCTTCTAACTCCACCGGTGACGCTCCTG
ATGCTGGCATGGATGCTGT CCAGAGACGCCTCATGT TTGAGGATGAATGC
ATTTTAGTGGATGAGAGCGACACTGI TGTTGGT CATGT CTCCAAATATAG
CTGTCATTTATGGGAAAATATTTTGAAGGGAAACT CATTGCACAGAGCTT
TTAGTGTATTTCTGI TCAACT CAAAATACGAGCTACTGCTCCAGCAACGC
TCTGCAACAAAGGT GACATTCCCCCTTGT GTGGACAAACACTTGCTGCAG
TCATCCTTTATATCGTGAATCTGAGCTTATTGAGGAGGATTCTCTTGGTG
TGAGAAAT GCTGCGCAAAGGAAGCT TTTGGATGAGCTTGGCATCCCTGCT
GAAGATGT CCCAGT TGATCAGT TTACTCCAGTAGGGCGCATGI TGTACAA
GGCACCTTCTGATGGAAAGT GGGGAGAGCATGAGCTTGATTATCTGCTCT
TTATGGT CCGT GATGT CAAT GT AAACCCAAACCCT GATGAGGTAGCGGAT
GTTAAGTATGT CAACCGAGAT CAAT TGAAGGAGCT CTTGAGGAAAGCAGA
TGCAGGAGAGGAAGGT TTGAAGCTGTCGCCGTGGT TTAGACTAGT TGTAG
ACAACTTCTTGI TCAAAT GGT GGGAGCAT GCTGAGAAGGGAACACTCAAG
GAAGCAACAGACATGAAAACGATTCACAAATTGACT

>0

ACGCCGGGAT GGACGAGGT CCAGAAGCGGECTC- - - TTCGACGACGAATGC
ATTTTGGTGGATGAACAAGACAATGT TGT TGGCCATGAATCAAAATATAA
CTGCCATCTGATGGAAAAAAT CGAATCTGAAAATCTACTTCATAGGGCT T
TCAGTGTATTCCTGI TCAACTCAAAATATGAACT CCTACTCCAGCAACGA
TCTGCAACAAAGGT TACATTTCCTCTAGI TTGGACCAACACTTGCTGCAG
CCATCCTCTGTACCGT GAGT CTGAGCTTATACAGGAAAACTACCTTGGT G
TTAGAAAT GCTGCT CAGAGGAAGCT CTTGGATGAGCT GGGCATCCCAGCT
GAAGATGT GCCAGT TGACCAATTCACCCCTCTTGGTCGGATGCTTTACAA
GGCCCCATCTGATGGAAAAT GGGGT GAACACGAGCT TGACTACCTGCTGT
TCATCGT CCGCGACGT GAAGGT AGT CCCGAACCCGGACGAAGT GGCCGAT
GTGAAATACGT GAGCCGT GAGCAGCT GAAGGAGCT CATCCGCAAAGCGGA
CGCCGGAGAGGAAGGCCTGAAGCTGTCTCCCTGGTTCCGECTGGITGI TG
ACAACTTCCTCATGGGCT GGT GGGAT CACGT CGAGAAAGGCACCCTCAAC
GAGGCCGT GGACATGGAGACCATCCACAACGCTGAAG

>V

ACGCCGGCATGGACGCTGI TCAGCGCCGCCT CATGT TCGAGGACGAATGT
ATTCTGGTGGATGAGAATGATCGTATTGT TGGT CATGATACCAAATACAA
TTGTCATTTGATGGAAAAGAT TGAATCTGAGAATTTGCTGCACAGACGCTT
TCAGTGTATTTCTGI TTAACTCGAAATTTGAATTACTCCTTCAGCAAAGG
TCTGCCACAAAGGT GACATTCCCTTTGGT GTGGACAAACACCTGCTGCAG
CCATCCTCTTTACCGT GAATCAGAGCTTATTGATGAGAATGCGCTTGGAG
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TGCGGAAT GCTGCACAAAGAAAGCT GT TGGATGAACTCGGCATTCCTGCT
GAAGATGCACCTGT TGATCAGT TCACTCCACTGGGCCGCATGCTTTACAA
GGCACCATCAGAT GGCAAGT GGGGAGAGCATGAACTTGATTATCTACTCT
TCATTGICCGAGATGT TAATGT GAATCCAAACCCTGATGAAGT TGCTGAT
GTTAAGTATGT GTCCCGGAAT GAT CTGAAAGAGCT GT TGAGGAAAGCGGA
TGCTGGTGAGGAAGGT CTGAAGCTGTCCCCTTGGT TCAGACTGGTGGT CG
ACAACTTCCTCTTCAAGT GGT GGGACCATGT TGAGAAGGGGACCCTCCTT
GAAGCTGCAGATATGAAAACCATTCACAAGT TGACT

altered. GA.5.5.1. 13.fasta

>P

GCAAAGGAAAT AAGCAAGCGCGT CAGAACTATTAAAGCAAT GCTGGATATGATGGAGGAT
GGAGAGATAAGCATCTCAGCTTATGACACCGCATGGGT TGCTCTTGTGGAAGATATTAAT
GGGAGTGGCCTTCCCCAATTCCCATCTAGCCT TCAGT GGATTGCCAACAATCAGCTTCCA
GATGGT TCGT GGGGTGACGCTGGAATATTTTTGGCGCATGATAGGT TGATTAATACGCTA
GCTTGCGTGGTAGCATTGAAAT CTTGGAACT TGCATCAAGATAAAT GCGAAAAAGGGATG
TTATTTTTTAGAGACAACT TATGCAAGCT TGAAGATGAAAAT GCTGAGCACATGCCTATT
GGATTTGAAGT TGCTTTCCCTTCACTTCTTGCGATAGCCAAAGAATTAGACATCGAAGTT
CCGGATGATTCTACTTTCCTTCAAGAGATTTATGCCAGGAGAAATTTAAAGCTGAAAAGG
ATTTCCAAGGAC- - - ATGCACAAT GTGCCCACGACCCTACTCCATAGCTTGGAAGGAATG
CGAGGT CTGGACTGGAAACAGCT TATAAAATTGCAGT GCCTAGATGGGTCATTCTTATTC
TCTCCATCCTCTACTGCCTTCGCACTCAGTCAAACTAAAGATAAAAACTGCTTGGAATAT
TTGAATAAGGCGGT CCAAAGAT TCAAAGGGGGAGT TCCCAATGTCTACCCGGTTGACTTA
TTTGAGCACATCTGGGT TGTGGATCGCCTGCAGCGTCTTGGAGT CTCAAGATATTTCGIC
TCAGAGATCAATGAATGTGTCGATTATATTCATAGATATTGGACT GAAAATGGCATCTGT
TGGGCGAGAAATTCTAATGTCCATGATATTGAT GACACGGCCATGGGATTCAGGATACTT
AGATTACATGGGCACCAGGT TTCTGCCGATGT GT TCAAGCATTTTGAGAAAGGCGGTGAA
TTTTTCTGCTTCGCAGGGCAGT CAACAGGTGCTGT TACGGGAATTTTCAACCTGTATAGG
GCTTCTCAGGTTCTGI TTCCGGGAGAGAAGATACT TGAGGATGCCAAGGAATATTCATTC
GAATTCCTAAGGGAAAAACAAGCT GCTAATGAACTTCTAGATAAATGGATTATAACGAAG
GACTTGCCCGGAGAGGT GGGT TTTGCATTGGAGATTCCATGGTATGCGAGCTTGCCTCGA
GTGGAGACTAGATTCTTCATAGAACAGT AT GGT GGCGAGGACGACGT GTGGATTGGCAAG
ACCCTTTACAGAATGT CATATATAAACAACAGT GAGTATCTCCAGCTGGCAAAATTAGAC
TACAACAACTGCCAAGCATTACATCGCATTGAATGGGAAAATTTTCAAAAGT GGTATGAA
GAATGTAATCTAAGAGATTTCGGGATAAGCAGAAGAACCCTTATCTTTTCTTACTTTTTG
GCAGCAGCCAGTATCTTTGAGCCGGAAAGGT CCAAAGAGCGACT TGCATGGGCTACCACT
ACAGTCTTGCTCGACATTGTCGGCTCTTATTTCCCTGAGAATCATAACAATTCTAGCGAG
CAGAGGAGAGCCTTCATACATGAATTCAGT TACGGTATTAGCATAAAT GGAAGGGAGGAA
AATGATTATTTATGTCTGATTCTCGTGTGT TGCAGGAGGTCGGGT - - - - - - AGAAAGAAG
ACAAGGCAGGAG - - - - - CTCGTTAAGCTGCTGCTTGGAACCCTAAATCAGCTCTCTTTG
GGCGCATTAGTGGTTCATGGT - - - - - - CGAGACATTAGCCACAGTTTACGCCATGCTTGG
GAAAAGT GGCTCTTGATCTGGGAAT TGGAAGGAGATAGACGCCAAGGGGAAGCAGAA- - -

ATAAATCTCACCGCCGGCTATTTGGT CTCCGAGGAGCT CTTGGCCCATCATCCTCAGTAT
GAACAACT CGT CGACCT GACAAACAGAATATGCTATCAACTTGATCATTACAAGAAAAAC
AAGGTACATTACAATGGAAGCTACAGCACTATTACCAGTAATACT GACAGAATTACAACC
CCACAAATAGAAT CAGACATGCAAGAACT TGTGCAGT TAGTAGT CCAAAAT CCCTCAGAT
GGA- - - ATAGATTCTAATATCAAGCAAACGT TCCTTCAAGTAGCCAAGAGT TTTTATTAT
TCTGCAATCTGT GATCCTGGGACTATCAACTATCACATAGCTAAAGT GCTCTTTGAGAGA
GTGCCT

>R

TCGAATGAGATCCTTAAACGT GTCCAAAACGT TAAATCGATGT TGGAT TCGATGGAAGAT
GGAGAGATAAGCATATCAGCTTATGATACAGCATGGGT TGCTCTTGT TGAAGATATTAAT
GGAAGTGGTGCTCCTCAATTCCCGT CCAGT TTGCAATGGATTGCTAATAATCAACTATCT
GATGGT TCGT GGGGCGATGGTGATATCTTTACT GCGCATGACAGGATTCTCAATACATTA
GCTTGTGTTGT TGCCTTGAAAT CATGGAACATACAT CCTGATAAGT GTGAAAGAGGAATG
AAGTATTTTAAAGAAAACT TATGCAACGCT TGAAGAT GAGAAT GCT GAGCACATGCCCATT
GGITTTGAAGT TGCTTTCCCTTCACTTCTTGAGT TAGCAAAAAATTTAGACATTGAAGT T
CCCGAGGATTCTCCAGT CTTGAAAGAGAT CTATGCCAGCAGAAATATAAAGCTAACAAAG
ATACCAAAAGACATAAT GCACAAAGT GCCCACCACACTACTCCATAGCTTGGAAGGAATG
CCAGGT CTGGAGT GGGAAAAGCT TCTGAAAT TGCAGT GCCCAGATGGGTCATTCTTGITC
TCTCCATCCTCCACTGCTTTTGCACTCATGCAAACTAAAAAT GAAAATTGCTTAGCATAT
CTAAACAAGATCGT TCAAAGATTTAATGGAGGAGTACCAAACGT CTACCCTGTTGACTTA
TTCGAACATATCTGGCCTGI TGATCGCGT TCAACGCCT TGGAATATCGAGATATTTCAGA
AAGGAGCTTAAAGAATGTATTGACTATGT TGCCAGATACT GGGAAGAAGATGGTATTTGC
TGGGCAAGAAATTCTGCAGT TCATGATATTGATGACACAGCCATGGGATTCAGGT TGCTT
AGACTATATGGCCACGAAGT TTCTTCTGATGT GT TCAAGCATTTTAAGAAAGGCGATACT
TTCTTCTGCTTCGCCGGACAGT CAACGCAGGCT GT TACCGGAATGTACAACCTGTATAGA
GCTTCTCAGGTATTGI TTCCTGGAGAAAAAGT CCTCGAGGAAGCCAAGGAATACTCGTCC
AGTTTCCTAAAAGAAAAGCAAGAGGCTAACGAAGTACT TGACAAATGGATTATAACGAAA
GACTTGCCGGGAGAGGT TAAGTATGCATTGGATATTCCATGGTACGCGAGCTTGCCTCGG
GTGGAGT CGAGATTCTACT TGGAACAGT ACGGT GGT GAGGAT GATGT CTGGATCGGCAAG
ACTCTTTATAGGATGCCGTATGT GAACAACAATGAGTATTTGGACCTTGCAAAGCTTGAC
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TACAACAAT TGCCAAGCGT TACATCGCAAGGAGT GGGACAACT TTCAAAAGT GGTACGAA
GAATGTGAAT TGGGAAACT TTGGGGTAAGCAGAAGAGAACTGCTGT TAGCATATTTTGTA
GCGGCGGCCAGCATTTTTGAGCCAGAAAGGT CAAAAGAGAGACT TGCATGGGCTAAGACC
ACAACCTTGCTCCATACAATCGAGICTTATTTT- - - GATGCCAGCAACAGTACCTATGAG
CAAAGGACGCCTTTTGTCCACGAATTCAAAAACGGTGTCGCA- - - - - - - - === - - - - - - -

------------ TCCATACCCCACTTAAATGCAAGGAAGI TG - - - - - - - - GAAGTAAAG
ACAAATGAGGAA- - - - - - CTTGTCAGGATAGCGATTGGAATCCTAAACGATGICTCTTTG
GATACACTACTGGCTCATGEG - - - - - AAAGACATTAGCCACGATTTACGTCATCGCTTGG
GAAAAGT GGCT GT TGAAGT GGGCAGAAGGAGGAGAAATACACCAAGGAACAGGEGGAA- - -

ATAACTCTCACCGCTGGAGGT TCCACACCTGAT--------------- CATCATAAATAT
GCACAGCTCTTTCAACT GACAGATAAATTATGCTATCAGCTGGCTCATTACAGAAAAAAC
AAGGTACAAGGCAATAAGAAAAGE- - - - - - - - - s s s mmmm e e oo oo - ACAACC
CCAGAAATAGAGT CAGACATGCAACAACT TGTGCAGT TAGCAAT CCAAAATTCCTCAGAT
GAA- - - ATAGATTCCGAGATCAAGCAAACATTTTTCATGGTAGCCAAAAGCTTTTACTAC
CAAGCCATCTCTGATCCTGGGACTTTGAACTACCATATTGCTAGAGTACTCTTTGAGAGA

GTATAC

>A

AGTAATGCATTCAAAGAAGCAGT GAAGAGT GTGAAAACGATCTTGAGAAACCTAACGGAC
GGGGAAATTACGATATCGGCTTACGATACAGCTTGGGT TGCATTGATCGAT- - - - - - GCC

GGAGATAAAACT CCGGCGT TTCCCT CCGCCGT GAAAT GGATCGCCGAGAACCAACTTTCC
GATGGT TCTTGGGGAGATGCGTATCTCTTCTCTTATCATGATCGT CTCATCAATACCCTT
GCATGCGTCGT TGCTCTAAGATCATGGAATCTCTTTCCTCATCAATGCAACAAAGGAATC
ACGTTTTTCCGGGAAAATAT TGGGAAGCTAGAAGACGAAAAT GATGAGCATATGCCAATC
GGATTCGAAGTAGCATTCCCATCGT TGCTTGAGATAGCTCGAGGAATAAACATTGATGTA
CCGTACGATTCTCCGGT CTTAAAAGATATATACGCCAAGAAAGAGCTAAAGCTTACAAGG
ATACCAAAAGAGATAAT GCACAAGATACCAACAACATTGT TGCATAGT TTGGAGGGGATG
CGTGATTTAGATTGGGAAAAGCT CTTGAAACTTCAATCTCAAGACGGATCTTTCCTCTTC
TCTCCTTCCTCTACCGCTTTTGCATTCATGCAGACCCGAGACAGTAACTGCCTCGAGTAT
TTGCGAAATGCCGT CAAACGT TTCAATGGAGGAGT TCCCAATGTCTTTCCCGTGGATCTT
TTCGAGCACATATGGATAGT GGATCGGT TACAACGT TTAGGGATATCGAGATACTTTGAA
GAAGAGATTAAAGAGT GTCTTGACTATGT CCACAGATAT TGGACCGACAATGGCATATGT
TGGGCTAGA- - - TGTTCCCTCCAAGACATCGATGATACAGCCATGGCATTTAGCCTCTTA
AGACAACATGGATACCAAGT GTCCGCAGATGTATTCAAGAACT TTGAGAAAGAGGGAGAG
TTTTTCTGCTTTGI GGGGCAAT CAAACCAAGCAGT AACCGGTATGI TCAACCTATACCGG
GCATCACAATTGGCGT TTCCAAGGGAAGAGATATTGAAAAACGCCAAAGAGT TTTCTTAT
AATTATCTGCTAGAAAAACGGGAGAGAGAGGAGT TGATTGATAAGT GGATTATAATGAAA
GACTTACCTGGCGAGATTGGGT TTGCGT TAGAGATTCCATGGTACGCAAGCTTGCCTCGA
GTAGAGACGAGATTCTATATTGATCAATAT GGT GGAGAAAACGACGT TTGGATTGGCAAG
ACTCTTTATAGGATGCCATACGT GAACAATAAT GGATAT CTGGAAT TAGCAAAACAAGAT
TACAACAAT TGCCAAGCT CAGCATCAGCT CGAAT GGGACATATTCCAAAAGT GGTATGAA
GAAAATAGGT TAAGT GAGT GGGGT GTGCGCAGAAGT GAGCTTCTCGAGT GTTACTACTTA
GCGGCTGCAACTATATTTGAATCAGAAAGGT CACATGAGAGAATGGTTTGGECG - - TCA

TCGGT TCAGGCCAGT CGGCTTGCCGGAGT GTTAATCGGGACT TTGAATCAAATGICTTTT

GACCTTTTCATGTCTCATGGC- - - - - - CGC- - - GTTAACAATCTCCTCTATCTATCGTGG
GGAGATTGGATGGAAAAATGGAAACTATATGGAGAT - - - - - - GAAGGAGAAGGAGAG - -
--------------------------------------------- CTCATGGTGAAGATG
ATAATTCTAATGAAGAACAATGACCTAACTAACTTCTTCACGC- - - - - - CACACTCACTTC
GTTCGT CTCGCGGAAATCATCAATCGAATCTGTCTTCCTCGC- - - CAATACTTAAAGGCA
AGGAGAAAC- - - GATGAGAAG - ---------------- GAGAAG -------- ACAATA
AAGAGT ATGGAGAAGGAGAT GGGGAAAAT GGT TGAGT TAGCAT TGT CGGAGAGT GACACA
TTT- - - CGTGACGICAGCATG- - - - - - ACGTTTCTTGATGTAGCAAAAGCATTTTACTAC
TTTGCTTTATGTGGCGATCAT- - - CTCCAAACTCACATCTCCAAAGT CTTGTTTCAAAAA
GIC- - -

>V

TCAAATGAGATTAAGGAACGT GTGGATTCCATAAAAT CGATGCTGAGT TCAATGGAAGAT
GGAGAGATCAGCATATCGGCT TATGACACAGCCT GGGT GGCTCTCGCGCAGGACCT CAAT
GGAGGAGGGACT CCGCAATTCCCAT CAAGCCTAGAGT GGATCGCCAACAATCAGCTCATG
GACGGGT CAT GGGGAGACGACTGCTTATTCTATGCT CACGACCGGATAATCAACACATTG
GCGT GTGT GATCGCATTGAAAT CGT GGAAAAT TCAT CCGAACAAGT GCGAGAAAGCCGT G
TCATTCATCAAAGAAAACATAAGCAAGCT TGAAAAGGAGAAGGCT GAGCACATGCCTATA
GGATTCGAAGTAGCTTTCCCTTCTCTCCTCGAGATAGCT TGGAACT TGGGCATCGAAGTA
CCCAATGATTCGCCCTTCTTGAAGGAGAT CTACGCCCAGAGAAATCTGAAGCTCACAAAG
ATACCATATGACATAATGCACATAGT GCCCACAACACTACTCCACAGCTTGGAAGGAATG
GCAGGT CTAGACT GGGAAAAGCT TCTAAAACTACAGT GTCAAGATGGGTCATTTTTGITT
TCTCCATCGT CCACT GCCTATGCCCTCATGCAGACCCAAGATGAGAATTGCTTTAGATAC
CTAAACAAAGT GGT TGAGAGATTCAGT GGAGGAGT CCCCAATGT TTACCCTGTCGACTTG
TTTGAGCACATATGGCECTGT GGATCGGCTGCAGCGCCT TGGGATATCCCGGTATTTTGAG
CCTGAGATTAAAGAAT GCATCAATTATGI TGCCAGATATTGGAAAGAAAATGGAATCTGC
TGGGCTAAAAACT CCGAAGT TCACGATATTGATGACACTGCTATGGGGT TTAGGCTCCTT
AGGTTACATGGCCATGATGI TTCTGCTGATGT GTTCAAGTATTTTGAGAAAGGT GGTGAG
TTCTTCTGCTTTGCT GGGCAGT CATCCCAGGCT GT GTCCGGGATGI TCAACCTCTACAGA
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GCTTCCCAGGT GCTGI TCCCTGGAGAAACCATTCTTGAGAATGCCAAGAAGTTCTCTTCC
AAGTTTCTAAGGGAAAAACAAGCT TGTGACCAGCT CCTGGATAAGT GGATCATAATGAAG
GATTTGCCTGGT GAGATAGGGTATGCGCTGGATGI TCCATGGTATGCAAGCT TGCCTCGT
GTGGAGACCAGAATTTATATTGAACAGTACGGT GGAAAAGATGATGTATGGATTGGCAAG
ACCCTTTACAGGATGCCTTATGTAAACAATAATGATTATCTTGAGCTTGCAAAACTGGAC
TTCAATAACT GCCAAGCCCT GCATCAGCT TGAAT GGGACAGCATTCAACAGT GGTACACG
CAATGCCATCTTGGGGAGT TTGGGGT TAGCAGAAAAGCCTCTCTCTTGGCTTATTTTCTA
GCAGCAGCCTGCATATTTGAGCCT GAAAGGT CAATTGAGAGGCT TGCTTGGGCGAAAACC
GCCATCTTGGTCTTGGCAGTCCGGTCGTATTTC: - - - - - AGCAAGGAAACATTTATTAAG
CAGAGGAGAGCCTTCCTTCTTAAATTTGGATACAGCCCAAGT GGAGGAGAG- - - - - - - - -

------------ TACATGAAGAAGAT CAATGGAAGGCCT GTGGGATTCCTTAAGAACAAG
AGCGGAGAGGAA- - - - - - CTTGTCGGACTCTTACTCGGAACCTTAAATCAACTCTCATTG
GATACACTGGTGGCTCATGGEC: - - - - - AGAGACATACGACACATCTTACGTCAAACTTGG
GAG - - TGGCTGATGAAACATTTGGAT GAAGGAGAT GGGTACCGAGGAGAGGCAGAG: - -

ATAAATCTCTGTGCTGGTCGGTCTCTCTCAGAGGAGT TGT TGGCT - - - CATCCTCAGTAC
AGGCGTCTCTCTCAACTCACTAACAGAATCTGCAACGATCTTGGTCTCTTTACATTGCAC
AAGGGT CAC- - - AATGGCACCTACAAT CCAGAAAATGGCAGCCCT--- - - - - - - ATGAGC
CATAGGGTAGAGT CAGACAT GCAAGAACT TACGAAGATAGT GCTGGAAAACTACCCTGAT
GGC- - - ATCAACCCAGAAAT CAAGAGGACT TTTGAGATGGTGGGCAAGAGT TTCTACTAT
GCTGCCTACT GTGGACCTGCAACTATCAGT GCTCATATTGCTAAAGTCCTCTTTGAGAGA
GCAGCC

>0

GATGATGAGCT GCAGCCACT GGT CGAGCAGGT GAGGT CGATGCTGT CGT CCATGGAGGAC
GGCGCGAT CACCGCGT CGGCGT ACGACACGGCGT GGGT GGCGCT GGT GCCGCGGCTGGAC
GGCGAGGGECGECACGCAGT TCCCGGECCGCCGT GCGGT GGATCGT CGGCAGCCAGCTCGCC
GACGGGT CGT GGGGCGACGAGGCGCTCTTCTCCGCCTACGACCGCGT CATCAACACCCTC
GCCTGCGT CGT CGCCCT CACCAGAT GGT CCCTCCACCATGACCAGT GCAAGCAAGGCCTT
CAGITTCTGAATCTGAACT TGT GGAGGT TAGCAGAGGAGGAGCCGGATACGATGCCGATT
GGGTTTGAGATTGCATTCCCTTCTCTTGI GGAGGCAGCTAGGGGT TTGGGTATTGATTTC
CCATATGATCACCCTGCTCTCAAGGGCATTTATGCAAACAGAGAACT CAAGCTTAAGAGG
ATTCCAAAGGACATGATGCATATAGT CCCAACTTCAATTCTGCATAGCCTTGAAGGGATG
CCTGGGCTGGAT TGGCAGAGGCT TCTGAAGCTCCAATGCAGT GATGGATCCTTCTTGITC
TCCCCTTCAGCTACTGCTTATGCTCTCATGCAGACCGGT GACAAGAAATGCTTCGCGTAC
ATCGACAGGATCATTAAGAAATTCGACGGAGGCGT TCCGAACGT TTACCCGGTCGATCTT
TTTGAGCACATATGGGT TGTCGATCGGT TGGAGCGT CTTGGGATATCGCGGTACTTCCAA
CGAGAGATTGAACAGAACAT GGACTATGT CAACAGGCACT GGACTGAAGATGGGATTTGC
TGGGCTAGGAACT CCAATGTAAAAGAAGT GGATGACACCGCTATGGCTTTCCGTCTACTA
CGCCTCCATGGATACAATGTATCACCAAGT GTGT TCAAGAATTTTGAGAAGGATGGCGAG
TTCTTCTGITTTGI GGGGCAAT CAACT CAAGCAGT CACTGGGATGTATAACCT GAACAGA
GCATCTCAGATAAGT TTTCCAGGAGAAGACATTTTGCAGCGT GCAAGGAATTTCTCATAT
GAGT TCCTTAGAGAAAGAGAAGCCCAGGGGACACTTCATGATAAATGGATCATCTCCAAG
GACCTACCAGGAGAGGTACAATACACACTAGATTTTCCTTGGTATGCGAGCTTGCCACGC
GTCGAGGCAAGAACATACATAGGT CAATAT GGT GGAAATGATGACGT CTGGATTGGAAAG
ACACTCTACAGGATGCCAATTGT GAATAACGCTACATAT CTCGAGT TGGCGAAACAGGAT
TTCAACCGT TGT CAAGCTCTACATCAGCATGAGT TGCAGGGT CTACAAAAGTGGT TCATT
GAGAATGGCCTGGAAGCTTTTGGGATGACACCTGAAGATGTTTTGAGACGCTTATTTTTTG
GCTGCCGCGT GCATTTTCGAACCAAACCGT GCCTCTGAGCGACT TGCATGGGCTAGAGT G

TCAGTGCTGGOCAACACTATTTCTAGGCAT TTT- - = - - - - - - TACAGCGATATGTCAAGC
ATGAAAAGG - - - - - ATGGAGCGTTTCATGTGGAGC: - - - < = === === mmmmmm e e -
------------ AGCCTCTATGAAGAAAATGGCAATGTTTTGGGG - - - - - CTAGAAGGA

TATGCAAAAGAT GGAATCCTTGCGAGGACACTTTGTCAACTTATAGATTTGT TGTCTCAA
GAGACACCGCCAGT TCGAGAAGGT CAAAAGT GTATTCATAATCTCATAAGATGTGCTTGG
ATTGAATGGATGATGCAACAAAT CAATATGAAGGAT GGCAGATAT GACAAAGCGCAGAGT T
ATGCATCCAGGGT CATGCACTGT TCATAATAAAGAAACATGTTTACTTATTGCTCAAATT
GTTGAAATTTGT GCTGGACGAAT TGAGGAGGCAGCAT CTATGATAAATAACACCGAAGGT
TCTTGGTTTATTCAACTTGCTTCCTCTATTTGCGATTCTCTT- - - CATGCCAAGATGTTA
CTTTCACAG - - GATACCAAGAAAAATGAGACAACAATAAATCAA- - - ---- - - ATTGAC
AAGGAAATTGAGT TGGGTATGCAAGAACTTGCTCAATATCTTCTTCCAAGAGT TGATGAT
AGAAGAATTAACAACAAAACCAAGCAGACCTTCTTGAGCATTGTGAAAAGCTGT TACTAT
GCTGCCAATTGCTCACCACATATGCTTGACCAACACATTTCTGAAGTGATTTTTGAGCAA
GITATT

altered. TRP.2.2.1. 7. fasta
>P

------------ AGAGAAGTACATGT CAAGAAAAGG - - CCAAATGGGGTTTGTGCATCA
CTATCA--------- GAGAGCGGAGAGT TTCCTTCACAGAGGCCACCAACACCTCTCTTG
GACACCGTAAACTATCCAATTCATATGAAAAAT CTATCTATCAAGGAGCTAAAACAACTA
GCAGAGGAGCT GCGGTCCGATGT TATCTTCAATGT TTCGAAAACT GGGGGTCACTTAGGC
TCTAGCCTTGGTGI' TGTGGAGCTCACCGTGGCTCTTCACTATGT TTTCAATAGCCCTCAA
GACAAGATACT GT GGGATGT TGGCCATCAGCCTTACCCTCACAAGATTCTAACT GGGAGA
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AGAGACAAGAT GCATACAAT AAGACAGACCAAT GGATTGGCTGGT TTTACAAAGCGATCG
GAGAGTGAATATGATTGTTTTGGCACT GGTCACAGCTCTACCACCATTTCTGCTGGCTTG
GGAATGGCT GTGGGGAGAGAT CTAAAAGGAAGAGCGAACAAT GTGGT TGCTGT TATAGGT
GATGGT GCCATGACAGCAGGACAAGCT TATGAAGCT ATGAACAAT GCAGGGTACCTAGAC
TCTGAT- - - ATCGTTATTCTTAATGACAACAAACAGGT TTCTTTACCAACTGCCAATTTA
GATGGGOCAATACCACCT GTCGGAGCCT TGAGCAGT GCTCTCAGTAGGCT GCAATCAAAC
AGGCCTCTCAGAGAACT AAGAGAGGT TGCTAAGGGAGT TACAAAACAAAT TGGTGGACCG
ATGCATGAAT TGGCAGCAAAGGT TGACGAATATGCT CGTGGAAT GATCAGT GGTTCTGGA
TCAACCCTCTTTGAAGAGCT TGGTCTCTATTATAT TGGT CCGGT GGACGGGCACAATATT
GATGATCTTATTGCCATTCTCAAAGAGGT GAAGAGT ACCAAAACAACAGGT CCTGTCCTA
ATCCATGTTGT CACCGAGAAAGGT CGGGGGT ATCCAT ATGCT GAGAGAGCT GOGGACAAG
TACCACGGAGT GAACAAGT TTGATCCCGCAACT GGAAAGCAGT CCAAGGCAAGT GCTAGC
ACACAGT CTTACACAACATATTTTGCAGAGGCT TTGAT TGCAGAAGCT GAGGOGGATAAA
GATGTTGTTGCAAT TCATGCT GCAAT GGGAGGAGGGACAGGCT TAAATCTCTTCCTTCGC
CGTTTTCCGACAAGATGTTTTGATGT GGGGAT CGCAGAACAGCATGCTGTTACTTTTGCT
GCGGGACTTGCCTGT GAAGGT CTTAAACCT TTTTGCGCAATCTACTCCTTCTTCCTTCTT
ATCCTGTTATATGACAATACACAGCAATACCT GGT TGGCAT TATATTGT TACCAGACACT
GACTCAAGCCCCCATGTAGATACTATTATTAAT GTAAAAATGAAACT TCCAGTAAGATTC
GCAATGGACAGAGCT GGGT TGGT GEGAGCAGAT GGT CCCACACATTGTGGAGCTTTTGAT
GTCACTTATATGGCATGCCTCCCTAACAT GGT TGT TATGGCTCCTTCTGATGAGGCAGAG
CTTTTCCACATGGT TGCTACTGCTGCTGCTATAGAT GATCGTCCTAGCTGTTTCOGCTAC
CCGAGAGGTAAT GGTGT TGGTGT TCAGT TGCCACCAGAAAACAAGGGCATTCCTCTTGAG
GTTGGAAAAGGCAGGATAT TGAT TGAAGGGGAGAGGGT GGCACT CT TAGGCTATGGTACT
GCAGTCCAGAGCTGTTTAGCT GCTGCCTCT TTAGT GGAACGCCACGGTAT TCATCTGACA
GTTGCAGAT GCCAGGT TCTGCAAGCCAT TGGACAAT GOCCT TATTCGTAGCCT TGCAAAA
TCACACGAGGT TTTGAT TACAGT GGAAGAAGGAT CAATCGGGGGCT TCGGGTCTCATGT T
GCTCATTTTCTGGOCCT GGATGGTCT TCT TGAT GGCAAACT AAAGT GGCGACCGGTTGTT
CTTCCTGATAGGTACATTGACCAT GGAT CGOCAGCT GATCAGCT GGTAGAAGCTGGTCTC
ACACCATCTCACAT TGCAGCAACAGT AT TCAATATACT CGGACAAAGAAGAAACTCTCTG
GAGATTATGTCATCA- - - - - = - - -

>R
GCTCTTTGTGCATTTTCATTTCCTGCTCATGCAAAT AAGGT CACAACAGCAAGT TCAGAT
CTTCAGAAGTCTAATTATGTTTCTTCTAATTTCTTATTGAAAACAGATCTTTTGGGC: - -
CAATCCATGCAAAAAT TTAATCAGGGAAAGAAAAGG: - - CCAGCTGGGGT TTGTGCATCA
CTATCA- - -~ =---- GAGACAGGAGAGTAT CATTCACAGAGACCACCAACACCTCTCCTT
GACACCATAAACTAT CCAATTCACAT GAAAAAT CTATCAATCAAGGAGCT AAAACAACTA
TCGGATGAGCTACGGT CGGATGT TATTTTCAATGT TTCTATAACT GGAGGT CACTTAGGT
TCAAGTCTCGGTGTTGT TGAGCT CACTGT TGCCCTTCACTATGT TTTCAATGCTCCTCAA
GATAAGATACT T TGGGATGT TGGOCATCAGT CTTACCCCCATAAAAT CCT TACCGGAAGA
AGAGACAAGAT GCAAACAAT GAGACAGACAAAT GGACT TTCTGGT TTCACGAAGCGATCA
GAGAGTGAATATGATTGCT TTGGGACT GGCCATAGCT CTACCACAATTTCTGCAGGCTTG
GGAATGGCT GTGGGCAGAGAT TTAAAAGGAAGGAAGAACAATGTTGT TGCTGT TATAGGC
GATGGT GCAAT GACAGCAGGACAAGCT TATGAAGCT ATGAAT AAT GCGGGATACCTAGAC
TCTGATATGATTGTTATTCT TAATGACAACAAACAAGT TTCTTTACCAACTGCCAATCTT
GATGGACCAATACCT CCTGTTGGAGCT TTGAGCAGT GCTCTCAGTAGATTGCAATCAAAC
AAGCCTCTCAGGGAAT TAAGAGAGGT TGCTAAGGGT GT TACAAAGCOGGAT TGGTGGACCT
ATGCATGAAT TGGCAGCAAAAGT TGAT GAATATGCACGT GGGAT GATAAGT GGTTCTGGA
TCGACCCTCTTCGAAGAGCT TGGAT TATAT TATAT TGGT CCTGT GGACGGT CACAATGTC
GATGATCTTGTTGCTATTCTCAAAGAGGT TAAGAGT ACCAAAACAACAGGT CCAGTCTTG
ATCCATGTTGTTACTGAGAAAGGACGT GGT TATCCATATGCT GAGAAAGCT GCAGATAAG
TATCATGGAGTGACCAAGT TTGATCCT GCTACT GGAAAGCAAT TCAAGGGTAGT GCTAGT
ACACAGTCTTACACAACATACT TCGCAGAGGCT TTGAT TGCAGAAGCAGAAGTAGACAAG
GATGTCGTTGCAAT CCATGCTGCAAT GGGAGGT GGAACAGGACTAAATCTCTTCCTTCGT
CGGTTCOCGACTAGAT GCT TTGATGT TGGGAT AGCAGAACAGCATGCTGT TACATTTGCT
GCAGGTCTAGCT TGTGAGGGTCTTAAACCT TTTTGTGCAATCTACTCATCTTTCATGCAG

GATTTGCAG - - <= === = mm o mmmmmmmmec e e o AAACTGCCTGTAAGATTT
GCAATGGAT AGAGCAGGGCT GGT TGGAGCAGAT GGT CCAACACACT GTGGAGCTTTTGAT
GTCACTTTTATGGCAT GCCTCCCTAACAT GGT GGTGATGGCTCCTTCTGATGAGGCAGAA
CTATTTCACATGGT TGCTACT GCTGCAGCAAT AGAT GATCGTCCTAGCTGTTTCCGATAC
CCAAGAGGTAATGGTATTGGT GT TCAGCT GCCACCAGGAAACAAAGGCATTCCTCTTGAG
GTTGGTAAAGGCAGGATAT TAAT TGAAGGAGAAAGAGT GGCACT CTTGGGT TATGGATCA
GCAGTTCAGAGCTGTTTAGCT GCTGCCTCTCTAATGGAAACCT ATGACT TACGCATAACA
GTTGCCGATGCTAGAT TCTGCAAACCT TTGGAT CATGOCCTCAT TCGAAGT CTAGCAAAA
TCACATGAAGTAT TGAT TACAGT TGAAGAAGGT TCAATTGGGGGCTTTGGATCTCATGT T
GCCCATTTTCTGGCTCTTGATGGTCTTCT TGAT GGAAAGCT AAAGT GGCGACCAGT CATT
CTTCCAGATAGGTACAT TGACCAT GGAT CGOCAGCT GACCAGCT GGTAGAGGCAGGTCTG
ACACCATCTCACATAGCAGCAACAAT AT TCAACATACT TGGAAATAAAAGAGAAGCTCTA
CAGATAATGTCAGCA- - = - - - - - -

>A
GCTTCTTCTGCATTTGCTTTTCCTTCTTACATAATAACCAAAGGAGGACT TTCAACTGAT
TCTTGTAAATCAACTTCTTTGTCTTCTTCTAGATCTTTGGT TACAGATCTTCCATCACCA
TGTCTGAAACCCAACAACAAT TCCCATTCAAACAGA: - - AGAGCAAAAGT GTGTGCTTCA
CTTGCA- - -~ ----- GAGAAGGGT GAATATTATTCAAACAGACCACCAACTCCATTACTT
GACACTATTAACTACCCAATCCACAT GAAAAAT CTTTCT GTCAAGGAACT GAAACAACTT
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TCTGATGAGCTGAGATCAGACGT GATCT TTAATGT GTCGAAAACCGGT GGACATTTGGGG
TCAAGTCTTGGTGI TGTGGAGCTTACTGTGGCTCTTCATTACATTTTCAATACTCCACAA
GACAAGATTCTTTGGGATGT TGGTCATCAGTCTTATCCTCATAAGATTCTTACTGGGAGA
AGAGGAAAG- - - CCTACAAT GAGGCAAACCAATGGTCTCTCTGGT TTCACCAAACGAGGA
GAGAGTGAACATGATTCCTTTGGTACT GGACACAGCT CAACCACAATATCTGCTGGTTTA
GGAAT GGCGGT AGGAAGGGAT TTGAAGGGGAAGAACAACAATGTGGTTGCTGTGATTGGT
GATGGT GCGAT GACGGCAGGACAGGCT TATGAAGCCAT GAACAACGCCGGATATCTAGAC
TCTGATATGATTGTGATTCTTAATGACAACAAGCAAGT CTCATTACCTACAGCTACTTTG
GATGGACCAAGT CCACCTGT TGGT GCATTGAGCAGT GCTCTTAGTCGGT TACAGI CTAAC
CCGCGCTCTCAGAGAGT TGAGAGAAGT CGCAAAGGGT ATGACAAAGCAAAT AGGCGGACCA
ATGCATCAGT TGGCGGCTAAGGTAGAT GAGT AT GCTCGAGGAAT GATAAGCGGGACT GGA
TCGTCACTGT TTGAAGAACTCGGTCTTTACTATATTGGT CCAGT TGATGGGCACAACATA
GATGATTTGGTAGCCATTCTTAAAGAAGT TAAGAGT ACCAGAACCACAGGACCTGTACTT
ATTCATGT GGT GACGGAGAAAGGT CGT GGT TATCCT TACGCGGAGAGAGCT GATGACAAA
TACCATGGT GTTGTGAAATTTGATCCAGCAACGGGTAGACAGT TCAAAACTACTAATAAG
ACTCAATCTTACACAACTTACTTTGCGGAGGCAT TAGT CGCAGAAGCAGAGGTAGACAAA
GATGT GGT TGCGAT TCAT GCAGCCAT GGGAGGT GGAACCGGGT TAAATCTCTTTCAACGT
CGCTTCCCAACAAGATGT TTCGATGTAGGAATAGCGGAACAACACGCAGTI TACTTTTGCT
GCGGGTTTAGCCTGTGAAGGCCTTAAACCCTTCTGTGCAATCTATTCGTCTTTCATGCAG
--- CGTGCTTATGACCAGGTTGTCCATGATGT T-- - === === m s e e e e e oo - -

GATTTGCAA- - - - - - - - e e e e e o AAATTACCGGTGAGATTT
GCAATGGATAGAGCTGGACTCGT TGGAGCT - - - GGTCCGACACATTGTGGAGCTTTCGAT
GTGACATTTATGGCTTGTCTTCCTAACATGATAGT GATGGCT CCATCAGATGAAGCAGAT
CTCTTTAACATGGT TGCAACTGCTGTTGCGATTGATGATCGTCCTTCTTGITTCCGITAC
CCTAGAGGTAACGGTATTGGAGI TGCATTACCT CCCGGAAACAAAGGT GTTCCAATTGAG
ATTGGGAAAGGTAGAATTTTAAAGGAAGGAGAGAGAGT TGCGTTGT TGGGT TATGGCTCA
GCAGT TCAGAGCTGT TTAGGAGCGGCT GTAATGCT CGAAGAACGCGGA- - - TACGTAACT
GTAGCGGATGCACGGT TTTGCAAGCCATTGGACCGT GCTCTCATTCGCAGCTTAGCTAAG
TCGCACGAGGT TCTGATCACGGT TGAAGAAGGT TCCATTGGAGGT TTTGGCTCGCACGT T
GITCAGTTTCTTGCTCTCGATGGTCTTCTT- - - GGCAAACT CAAGT GGAGACCAATGGTA
CTGCCTGATCGATACATTGATCACGGT GCACCAGCT GATCAACTAGCTGAAGCTGGACTC
ATGCCATCTCACAT CGCAGCAACCGCACTTAACT TAAT CGGT GCACCAAGGGAAGCTCTG

>V

GCTCTCTGTACGCTCTCATTTCCTGCCCATTTTAGCCAGGCTCCT- - - - - - GCTTCAAAT
CCTCAGAGACTTACTCCTCAGTIGITCCCATTTGTTCTTGGGGGTGGATTTGCAG - - - - -
TGCCAATCCCAGCAAAGGAGT AAGGCCAGGAAAAGG: - - CCAAATCCG - ----------
--------------------------------------- AGACCACCAACTCCTCTCCTG
GACACTATCAATTATCCAATTCACATGAAAAAT CTGT CTGTCAAGGAGCTGAAACAACTC
GCAGATGAACTAAGGTCTGATGI TGTCTTCAATGT TTCCAAAACTGGGGGTCACTTGGGEC
TCCAGCCT CGGGGT TGTGGAGCTCACTGTGGCTCTTCATTATGT CTTCAATGCCCCTCAA
GACAGGATACTATGGGATGT TGGT CATCAGT CTTACCCACACAAAATTCTAACT GGGAGA
AGAGATCAAAT GCATACCAT GAGGCAAACAGAT GGGT TAGCGGGAT TCACCAAGCGCTCG
GAGAGTGAATATGACT GCTTTGGAACCGGCCACAGI TCTACTACCATCTCAGCAGCCTTG
GGA- - - GCGGT CGGCCGCGAT CTAAAAGGAAAAAACAACAACGT TATTGCTGT CATAGGT
GATGGAGCCAT GACT GCAGGGCAAGCT TATGAAGCAAT GAACAAT GCTGGGTACCT GGAT
TCTGACATGATTGI TATCCTTAATGACAACAAGCAGGTTTCTTTACCCACTGCTACTCTA
GATGGGCCCATACCACCTGTAGGAGCTTTGAGCAGT GCTCTTAGTAGGT TACAATCAAAC
AGACCTCTTAGAGAAT TACGAGAGGT TGCCAAGGGCGT TACCAAACAGAT TGGCGGACCG
ATGCATGAATTGCCTGCAAAAGT TGATGAATATGCTCGT GGGATGATCAGT GGTTCTGGA
TCAACACTTTTTGAAGAGCTTGGACTCTATTATATAGGT CCTGT TGATGGCCACAACATA
GATGACCTTGT TGCCATTCTCAAGGAGGT TAAGAGT ACCAAGACAACAGGTCCAGITCTG
ATCCATGI TGTCACAGAGAAAGGCCGCGGATAT CCATAT GCTGAGAAAGCT GCAGATAAG
TACCATGGAGT GACCAAGT TCGATCCTGCTACT GGAAAACAAT TCAAATCCAGT GCTCCT
ACTCAGT CCTACACAACATATTTTGCAGAGGCT TTGATTGCAGAAGCAGAGGT GGACAAG
GATATTGT TGCAATTCATGCAGCAAT GGGGEGT GGAACGGEGCT TGAATCTCTTCCATCGC
CGGT TCCCCACACGATCCTTTGATGT TGGGATAGCAGAACAGCATGCTGI TACCTTTGCT
GCTGGTCTAGCCTGTGAAGGCATTAAACCTTTTTGTGCAATCTACTCATCTTTCATGCAG
- - - AGAGCTTATGACCAGGCATGCCAATCCTATTACCATATCTTCTTAATCAAATGCTAT
GATTTGCAG -----------mmmmmm e e e o AAGCTGCCAGTGAAATTT
GCAAT GGACAGAGCT GGGCTGGT TGGAGCAGAT GGCCCAACACATTGCGGAGCTTTTGAT
GTCACTTTCATGGCTTGCCTTCCAAACAT GGTGGT GATGGCT CCTGCTGATGAGGCCGAG
CTTTTTCACATGGT GGCCACAGCT GCTGCCATAGAT GACAGGCCCAGITGTTTCCGGTAC
CCAAGAGGAAAT GGGGT GGGT GT TGAACT GCCACCAGGGAACAAAGGCATTCCTATTGAG
GTTGGAAGGGGCCGAATATTGAT TGAGGGGGAGAGAGT TGCACT CTTGGGCTATGGAACA
GCAGTACAGAGCTGTTTGGTTGCGTCTTCTTTGCTGGAACAACATGGCTTACGAATAACA
GTCGCAGATGCCCGCTTCTGCAAACCATTGGACCATGCTCTTATTCGTAGCCTAGCAAAA
TCACATGAAGTTTTGATTACAGTAGAAGAAGGGT CAATTGGTGGT TTTGGGTCTCATGI T
GCTCAGTTTTTGGCCCTTAATGGT CTTCTTGATGGCACAACAAAGT GGAGTCCCATGGT T
CTTCCTGACCGGTACATAGACCAT GGAGCGCCAGCAGACCAGT TGGCCATGGCGGGTCTG
ACACCATCTCATATTGCAGCAACAGTATTCAATATACT TGGACAAACAAGGGAGGCCCTG
GAGATCATGITA------------

>0

GCGCTCACGACGTTCTCG- - - --------- ATTTCGAGAGGAGCCTTCGT CGGCGCCLCTG
CCGCAGGAGGGGCATTTCGCT CCGGCEECGECEGAGCTCAGICTCCAG- - - - - - - - - - - -
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AAGCT CCAGAGCAGGCCACACAAGGCTAGGCGGAGGT CGT CGTCGAGCATCTCGGCGT CG
CTGTI CCACGGAGAGGGAGGCGGECGGAGT ACCACT CGCAGCGGCCACCGACGCCGCTCLCTG
GACACGGT CAACTACCCCAT CCACATGAAGAACCT GT CCCTCAAGGAGCTCCAGCACGCTC
GCCGACGAGCT CCGCTCCGACGT CATCTTCCACGT CTCCAAGACCGGGGGACATCTCGEG
TCCAGCCT CGGCGT CGT CGAGCT CACCGT CGCGCT CCACTACGT GTTCAACACGCCTCAG
GACAAGAT CCT CTGGGACGT CGGCCACCAGT CGTACCCT CACAAGAT TCTGACCGGECGEG
CGCGACAAGAT GCCGACGAT GCGT CAGACCAACGGCT TGT CGGGATTCACCAAGCGGT CG
GAGAGCGAGT ACGACT CCTTCGGCACCGGCCACAGCT CCACCACCATCTCCGCCGCCCTC
GGGAT GGCGGT GGGGAGGGAT CT CAAGGGAGGGAAGAACAACGT GGT GGCGGTGATCGGEC
GACGGCGCCAT GACGGCCGGEGECAGGCGT ACGAGGCGAT GAATAACGCGGGGTATCTCGAC
TCCGATATGATCGT GATTCTCAACGACAACAAGCAGGT GT CGCTGCCGACGGCGACGCTC
GACGGGCCGECECCGCCEET GEECGCGECT CAGCAGCGCCCT CAGCAAGCT GCAGT CCAGC
CGCCCACT CAGGGAGCT CAGGGAGGT GGCAAAGGGCGT GACGAAGCAAAT CGGAGGGT CG
GTGCACGAGCT GGCGGCGAAGGT GGACGAGT ACGCCCGCGGCAT GAT CAGCGGCTCCGEC
TCGACGCT CTTCGAGGAGCT CGGCCTCTACTACAT CGGCCCCGT CGACGGCCACAACATC
GACGACCT CATCACCATCCT CCGCGAGGT CAAGAGCACCAAGACCACAGGCCCGGTCGCTC
ATCCACGT CGT CACCGAGAAAGGCCGCGGECT ACCCCT ACGCCGAGCGCGCCGCCGACAAG
TACCACGGCGT GGCGAAGT TCGAT CCGGCGACGGGGAAGCAGT TCAAGT CGCCGGCGAAG
ACGCTGT CGTACACGAACT ACT TCGCGGAGGCGCT CAT CGCCGAGGCGGAGCAGGACAAC
AGGGT CGT GGCCAT CCACGCGGCCAT GGEGGGAGGECACGEGEGECTCAACTACT TCCTCCGC
CGCTTCCCGAACCGGT GCTTCGACGT CGGGAT CGCCGAGCAGCACGCCGT CACGT TCGCC
GCCGGCCTCGCCT GCGAGGGECCT CAAGCCGT TCTGCGCCATCTACTCCTCCTTCCTGCAG

GCCATGGACAGGGECCGGECECT CGT GGGCGCCGACGEECCGACGCACT GCGECGCGT TCGAC
GTCACCTACAT GGCGT GCCTGCCGAACAT GGT CGT CATGGCCCCGT CCGACGAGGCGGAG
CTCTGCCACAT GGT CGCCACCGCCGCGEGCCATCGACGACCGCCCCTCCTGCTTCCGCTAC
CCAAGAGGCAACGGCAT CGGCGT CCCGCTACCACCCAACTACAAAGGCGT TCCCCTCGAG
GTAGGCAAAGGGAGGGT ACT GCT GGAGGGCGAGAGGGT GGCGCTGCTTGEGTACGGT TCG
GCGGTGCAGT ACT GCCT CGCCGCAGCGT CGCTGGT GGAGCGGCACGGCCTCAAGGT GACC
GTCGCCGACGCGAGGT TCTGCAAGCCGCT GGACCAAACGCT CATCAGGAGGCTGGCCAGC
TCCCACGAGGT GCTCCTCACCGT CGAGGAAGGCT CCATCGGCGGEGT TCGGCTCCCACGTC
GCGCAGT TCATGGCCCT CGACGGCCT CCTCGACGGCAAACT CAAGT GGCGGCCGCTGGTG
CTACCCGACAGGTACAT CGACCACGGGT CACCGGCGGAT CAGCT GGCGGAGGCAGCEELTG
ACGCCGT CGCACAT CGCGGCGACGGT GT TCAACGT GCT GGGCCAGGCGAGGGAGGECGCTC
GCCATCATGACGGT GCCCAACGCG

altered. TRP. 2.5.1.10.fasta

>P

TTTGATTTCAAGTCTTATATGATACAGAAAGCCAATTCTGT TAACAAAGCATTAGATACT
GCTGTTACTCTTAAAGAACCG- - - GCTAAAATCCATGAGTCTATGCGITACTCTCTTTTG
GCTGGTGGCAAGAGGGT TCGGCCAGTGCTTTGT CTAGCTGCATGTGAGCT TGT TGGTGGG
TCTGAATCCATGGCTATGCCTGCTGCTTGTGCTGTAGAAATGATCCATACTATGTCATTA
ATACATGATGATCTTCCTTGCATGGATAATGATGATCTTCGCCGCGGAAAAT CCACCAAT
CATATTGTTTTTGGTGAGGATGI TGCGGT TTTGGCAGGGGATGCTTTACTGGCATTTGCA

TTTGAACATATTGCAGTG - - = = === === = m e o e o TCTACACTCAATGTTTCGCCT
CTTAGAATTGTTCGT GCAGT TGGT GAATTGGCGAAAGT GATTGGTGCA: - - GGACTTGTT
GCTGGACAAGT TGTGGATATTTGTTCTGAAGGGTTG: - - - - - TCCGAAGTGGGGTTAGAA

CAGCTTGAATTTATTCATATTCATAAGACTCCTAAGT TGTTGGAAGGTGCGGTTGITTTA
GGGCCTATATTAGGT GGAGGGACCGAT GAGGAAGT TGAGAAAT TGAGGCGATACGCGAGG
AGTATTGGATTGI TGTTTCAAGTAGT GGATGATATTCTTGATGI TACCAAATCTTCACAA
GAATTGGGGAAAACT GCAGGGAAAGATTTGGT TGCGGATAAAGT TACTTATCCTAAGT TA
ATGGGAATTGAGAAGT CTAGGGAGT TTGCTGAGAAGT TGCTTAACGAAGCTAGGGAGI TG
CTTGCTGGATTTGATCAAGAGAAGGCGGCTCCGT TGATTGCTTTGGCTAATTACATTGCT
TACAGGCAAAAC

>R

TTTGATTTCAAGT CTTACATGCTCCAAAAAGCT GCTTCCATCAATCAAGCTTTAGATGCT
GCTGITCCGATTCGTGAACCA- - - ACTAAAATTCATGAATCTATGAGGTATTCTCTTTTG
GCTGGTGGCAAAAGGGT CAGACCAGCACTTTGTTTAGCTGCTTGTGAACTGGTTGGTGGC
AATGAATCTATGGCTATGCCTGCTGCATGT GCTGTAGAAATGATTCATACTATGTCACTT
ATTCATGATGATCTTCCTTGTATGGATAATGATGATTTACGCCGT GGAAAGCCCACTAAT
CATATTGTTTTTGGTGAGGATGI GCCTGI TCTTGCAGGTGATGCATTATTAGCACTCGCT

TTTGAACATATCGCTATA- - < = === me e mmm e e o e GCCACTTTAAATGTTTCTCCT
GCTAGAATTGT TAGAGCAGT TGGGGAAT TAGCT AAAGCT AT TGGGGCT GAAGGGT TAGT T
GCTGGTCAAGTTGTTGATATATGTTCTGAAGGATTA: - - - - - TCGGAAGTGGGCTTAGAA

AAACTTGAATTTATTCATGI CCATAAGACCGCAAAGT TGCTGGAAGGGGECTGTGGTGITA
GGGCCTATAAT GGGT GGAGGGACT GACGAGGAAGT TGAGAAACT GAGGAAATATGCTAGG
GATATTGGGCTGT TGT TTCAAGT GGTGGATGATATTCTTGATGT CACCAAATCATCTCAA
GAGT TGGGGAAAACT GCAGGGAAGGAT TTGGTGGCAGATAAGGT TACATATCCGAAGT TG
ATGGGAATTGACAAGT CGAGGGAAT TTGCTGAGAAGT TGAATAAGGAAGCT CAAGAGCAG
TTGGCTGGGT TTGATCCTGAGAAGGCTGCTCCATTGATTGCTTTGGCTAATTACATAGCT
TACAGGCAAAAC

>A
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TTCGATTTCACGT CATACATGATCGGAAAAGCTAATGCCGT CAATGAAGCTCTCGACTCC
GCCGT CTCGCTCCGAGAACCA- - - ATCAAGATCCATGAAGCGATACGTTACTCGCTTCTC
GCCAGAGGCAAACGAGT GAGACCCGTGCTCTGTATCGCAGCGT GG - - TTAGTGGGCGEC
GAAGAAT CCGT GGCGT TACCGGCGGCGT GCGCCGT GGAAATGATCCACACAATGICGT TG
ATCCACGACGATCTTCCATGTATGGATAACGACGAT CT CCGCCGCGGAAAACCAACGAAC
CACAAAGT TTTCGGT GAAGACGT CGCGGT TTTAGCCGGAGACGCGCTTATATCGI TCGCG
TTTGAGCACTTAGCAACG - ------------------- TCAACG - - GCTGITTCTCCG
GCTAGAGT TGT TCGAGCAAT CGGAGAGT TAGCGAAAGCCATTGGATCAAAAGGGCTCGT G
GCGGGT CAAGT AGT GGATCTAACCAGT GGAGGAAT GGACCAAAACGACGT CGGCTTAGAG
GITCTTGAGI TTATCCACGT TCATAAAACCGCCGT GT TGT TAGAGGCGGCTACGGTGI TA
GGAGCCATCGT TGGTGGT GGT TCTGATGAAGAAGT TGAGAAGCT GAGAAGAT TCGCGAGA
TGCATTGGATTGTI TGT TTCAGGT GGTGGACGATATTTTGGACGT GACGAAGT CGT CGGAG
GAATTGGGAAAGACCGCCGGAAAAGATCTT- - - GCCGATAAGCTGACGTATCCGAAACTA
ATGGGT CTTGAGAAATCTAAAGACT TTGCAGATAAGT TGT TGAGCGAT GCTCACGAACAG
CTTCATGGGTI TTGATTCGAGTAGAGT TAAACCTTTACTAGCTTTGGCTAATTACATTGCC
AAAAGACAGAAT

>V

TTCAATTTCAACGCTTACATCCTTGATAAGGCTAATTCCGT CAACAAAGCTTTGGACGAC
GCCGTTCCCATTAGGGAACCT- - - GTGAAGGT CCACGAGT CGATGCGCTACTCCCTTCTC
GCCGGCGGECAAACGT GTCCGT CCCGT TCTCTGT AT CGCGGCCT GCGAGCT GGT GGGCGEG
GATGAAGCTACGGCGAT GCCGGCTGCTTGT GCGGT GGAGATGATTCACACCATGICTTTA
ATGCATGATGACCTTCCTTGC- - - GACAACGACGAT CTACGCCGT GGAAAGCCCACAAAT
CACAAGGT CTTCGGT GAGAATGI TGCCATTCTCGCCGGAGACCCTCTTCTGGECGI TTGCG

TTCGAGCACATGGOCACA: - - = = = = = wmmm e o e o e GCGACGGTTGGAGT TCOGCCG
GGGTGGATAGT TCGT GCAGT CGGOGAAT TGGCGAAAT CGAT TGGGT CAGAAGGACTTGTT
GCAGGGCAAGTGGTTGATATATGTTCTGAGGGCTTG: - - - - - AAAGATGTTGGATTGGAA

CATCTCGAATACATCCATGT TCACAAGACCGCAGCTCTACT TGAGGGGGCGGTAGITCTT
GGGGCGATTCT CGGAGGAGGAT CAAAT GAGGAAATTGAAAAAT TGAGGAAAT TTGCCAGA
TGTATAGGGT TGCTCTTTCAGGTGGT TGATGATATTCTGGATGT TACCAAATCCTCCCAA
GAGT TGGGGAAGACT GCAGGCAAAGAT TTGGT GGCT GATAAGCT CACGTACCCGAAGCTT
CTGGGTATTGAGAAAT CTCGGGAAT TAGCT GAGCAACT GAATAAGGAT GCCAAGGACCAG
CTCTCCGGCTTCGATCCAGACAAGGCCGCCCCTTTGATTGCTTTATCTAATTATATTGCT
TACAGGCAAAAT

>0

TTTGATTTTAACGCGTATAT GGGT GAGAAGGCT GCGGCGGT GAACCGGGCGCT GGACGCG
TCGAT CCCGGCGGACGAGCCGCCCGECGECECT CCACGAGGCGAT GCGGTACGCGCTGCTG
GCGGECEEGAAGCGEGEGET GCGECCCGCGCT GT GCCT GGCGGECGT GCGCGGT GGT CGEEEEG
CGGGAGGCCT GGGCGAT GCCCGCCGCCGCCGCCGT CGAGATGGT GCACACE- - - TCCGCTC
GTCCACGACGACCT CCCCTGCAT GGACGACGACGACCT CCGCCGCGGGAAGCCCACCTGC
CACGT CGT CT ACGGGGAGCCCAT CGCCGT GCTCACCGGCGACGCGCTGCTCTCCCTCTCC
TTCCACCACATGGCCAGGT TCGACT CCTACCCT CCGGACAT CGACGCT GACAAGCACCCC
GCCCGCGT CGT CCGCGCCAT TGGCGAGCT CGCGCGCT GCATAGGCT CCGAGGGCCTAGTC
GCCGCCCAGGTTGTTGATCTTGAGATGACTGGATCG - - ACCGAAACTGTACCTCTTGAA
CGTCTTGAGTACATCCATCTCCACAAAACT GCTGCATTGCTTGAGGCATCAGTGGI TATT
GGGGCAATCT TGGGAGGT GGCTCTGATGAGCAGATTGAAAGT TTGCGCATGTATGCGAGA
TCGATAGGATTGT TGT TCCAGGT TGTTGATGATATACT TGATGT GACCAAGTCTTCTGAG
GAGCT CGGCAAGACAGCAGGGAAGGACT TGCCGAGT GACAAGACGACATACCCGAAATTA
CTTGGGCTGGAGAAAT CACGGGAGT TTGCAGAAAAGT TGCTTTCTGATGCAAGGGAACAA
CTTTCAGGATTTGATCAAGAGACCGCAGCACCACTTCTGCACCTGGCCAATTATATTGCC
TATCGGCAGAAC

altered. TRP. 2. 7. 1. 148.fasta
>P

--------- CTGGTGTATGATCCTGATAGAAGGGTAAACAAGT TGGCGGAT GAGGT GGAT
AAACAGCCTCCTCTCTCAAGGCTCACTCTTTTCTCACCTTGCAAGGT TAATGTCTTCTTG
AGAATAACCAGT AAGAGAGAAGATGGGTATCATGATTTGGCATCTCTATTTCATGTGATT
AGTCTCGGAGATGTAATTAAGTTCTCTTTGT CACCATCAAAAAGAATTGATCGATTATCA
ACCAATGTGTCTGGTGTACCTCTTACTGAAGATAATTTGATAATTAAAGCCCTTAACCTT
TACAGGAAAAAGACT GGCACTGACAATTTCTTTTGGATTCATTTAGACAAAAAGGTGCCC
ACTGGAGCAGGACT TGGT GGT GGGAGCAGCAAT GCCGCTACT GCCCTGT GGGCCGCAAAT
CAATTCAGTGGT TGTCTTGCTACT GAGAAGGAACT CCAAGAAT GGTCAAGT GAGATTGGT
TCAGATATCCCTTTCTTTTTTTCTCATGGAGCAGCCTACT GTACTGGCCGT GGTGAGATT
GTTCAAGATATTCCTTCACCAGTATCTTCAGGCATTCCAATGGT TCTCATGAAGCCCCCG
CAGTCATGTTCAACTGCAGAAGT TTACAAGT GCTTTCAATTGGATAAAACCAGT CAAGCT
GATCCTTTAACATTGCT GGAGAAGATCTCAAGGAATGGAATATCTCAA- - - GTATGTATC
AATGATTTGGAACCTCCTGCCTTTGAAGT TCTCCCCTCTCTCAAAAGAT TAAAACAGCGT
ATAGCTGCAGCTGGTCGTGGACAATATGATGCTGT TTTCATGT CTGGAAGT GGAAGCACA
ATAGT TGGGATTGGCTCACCAGATCCTCCGCAATTTATATATGACGAAGATGAGTACCAG
GATGITTTTGI GT CAGAAGCCAACT TCCTTGCT CGT GAAGCAAAT CAATGGTATCAACAA
CCTGCTTCAACAACT- - - TGTACGCTCT--------- CCACCCGAATTTTCCCGGTCTGAG
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------ GCTTCTGCTCATTTCCTCTGCAACAGCCATCTCTTTCAACCTTCTTGCAATTCC
TTTGCTAAAACTAGTCTTCCTTCATTTAAGCCAGCTGGGTCTATTTCTTTT---------

CCTCGAACACAAAGAATCCCATTTATCAAA- - - - - - - - - - - - C----- ACCAAGAAA
CAGCTAGAGATAGT GTATGATCCCGATGAAAGGT TAAACAAGT TAGGAGATGAAGTAGAC
AAGATTGCTCCTCTTTCAAGGCTCACTTTGITCTCTCCTTGCAAGATTAATGITTTCCTG
CGAATAACT GATAAAAGAGAAGATGGGTATCATGATTTGGCATCTCTCTTTCATGTAATT
AGTCTAGGAGATACAATTAAGTTCTCTTTATCTCCTTCAAAATCAACAGACCGTTTATCA
ACTAATGTGGCTGGCGT TCCCCTTGATGAAAGGAATTTGATTATTAAAGCCCTTAACCTA
TATAGGAAAAAGACGGGCACT GACAACT TCTTTTGGATTCATCTAGATAAGAAGGT GCCT
ACTGGGGCAGGGCT TGGT GGT GGAAGCAGT AAT GCTGCGACT GCAT TGT GGGCGGCAAAT
CAGT TCAGT GGCGGT CTTGCCACT GAGAAGGACCT TCTAGAAT GGTCAAGT GAGATTGGT
TCAGATATCTCCTTCTTTTTTTCCCGT GGAGCAGCCTATTGTACTGGT CGTGGTGAAATT
GTCCAAGATATTCCTTCTCCAGI TCCTCTTGACATTCCAATGGT TCTTATAAAGCCCCAG
GAAGCCTGCCCAACTGGTGAAGT TTACAAGCGCTTTCGGT TGGATCAAACCAGT CAAGT T
GATCCTTTAACACTTCTGGACAAGATCTCAAAGAGT GGAATATCTCAAGATGT TTGTATA
AATGACTTGGAACCTCCTGCATTTGAAGT TCTCCCATCTCTTAAAAGAT TAAAACAGCGT
ATAGT TGCAGCAAGCCGT GGACAATACAATGCAGT TTTTATGT CTGGAAGI GGTAGTACC
ATAGITGGGATTGGT TCGCCGGATCCTCCACAGT TTATTTATGACGACGATGACTACAAG
GATGITTTCGI GTCAGAGGCTAACTTCTTGACT CGT GAAGCAAAT GAGT GGTACAAAGAA
CCTGCTTCAACTGCTGCTTGTGGCACA- - - - - - - - - GAGTCTGATTTTTCCCAATCTGAG

>A

GCAACGGCTTCTCCTCCATTTATCTCAACTCTCAGCTTG- - - - - === = === m - - - - == - -
------------ ACTCACTCTTCTTTCAAAACTTCTTCTTCTTCTTCATTTTCTCCGAAG
CTTCTTCGA--------- CCCCTCTTAAGCTTTTCCGTCAAAGCT- - - - - - TCCAGAAAG
CAAGTAGAGATAGTGITTGATCCT- - - GAGAGGCTTAATAAGATAGGTGATGATGITGAC
AAAGAAGCTCCTTTGT CCAGGCTTAAGCTCTTCTCACCTTGCAAGATCAATGITTTCTTG
AGGATCACCGGAAAGCGAGAAGATGCGT TTCATGATTTAGCCTCTTTGT TTCATGTGATT
AGCTTAGGAGACACTATTAAATTCTCATTGTCACCATCAAAGTCTAAAGATCGTTTGICT
ACTAACGT TCAAGGAGTCCCTGTTGGG: - - AGAAATCTGATTATAAAAGCACTTAACCTT
TACAGGAAGAAAACT GGTAGTAACAGAT TCTTCTGGATTCATTTAGATAAGAAGGT GCCT
ACCGGGGCTGGACT CGGT GGT GGAAGT AGTAAT GCTGCAACT GCACT CT GGGCGGCAAAT
GAGCTCAATGGAGGT CTTGT CACT GAGAACGAACT CCAGGATTGGT CAAGTGAAATTGGG
TCAGATATTCCTTTCTTCTTCTCGCGA- - - GCTGCCTATTGTACCGGGAGAGGT GAGATT
GTCCAAGACCTTCCTCCACCTTTTCCTCTTGATCTTCCGATGGT GCTCATAAAGCCCCGA
GAAGCATGTITCCACTGCTGAAGI TTACAAACGT CTTCGT TTAGATCAGACGAGCAATATT
AATCCCTTGACATTACTAGAGAAT GT GACCAGCAATGGT GTGTCTCAAAGCATATGCGTA
AACGATTTGGAACCGCCAGCGTTTTCAGT TCTTCCATCTCTAAAACGCT TGAAGCAACGG
ATAATAGCATCTGGACGT GGGGAATACGATGCTGTGT TTATGT CT GGGAGT GGAAGCACT
ATTATCGGTATTGGT TCACCAGATCCTCCTCAATTTATATATGATGATGAAGAATACAAG
AACGTGI TCTTGT CTGAAGCAAACT TTATGACGCGT GAGGCTAAT GAATGGTACAAAGAA
CCTGCTTCTGCAAATGCTACTACCTCA- - ----- - - TCCGCCGAATCTCGCATGGATCAA

>V

GCTATGGCTTCATCACAATTCTTCTGCGATCACCAACTT- - - CACCCTTCCTGCAATTCC
ATCAGAAGAACCACCCTCCCTTCATTTAGACCACATGGGTCATCTTCTTTTCGTCCAAAA
CCCCAATTTCAGAGGACTCCATTTCTCAGAGTCAGGCCTTCTCCT- - - - - - GGTAGAAAA
CAAGT GGAGATAGT GTATAAT CCAGAT GAAAGGATAAACAAT CTAGCAGATGAAGT GGAT
AAGAACCCTGGGCTTTCAAGGCTCACTCTATTTTCACCTTGCAAGATTAATGITTTCCTG
AGAATAACCGGT AAGAGAGCAGATGGATTTCATGATTTGGCATCTCTCTTTCATGTAATC
AGTTTAGGAGATATAATTAAGT TCTCTTTGI CGCCATCAAAAACAAAGGATCCCTTATCA
ACCAAT GT GCCAGGGGT CCCCCTTGATGAAAGT AATTTGATCATAAAGGCACTTAACCT T
TACAGGAAAAAAACT GGCACTGATAACTACTTTTGGGT TCATCTTGATAAAAAGGT GCCG
ACT GGGGCAGGGCT TGGT GGT GGCAGCAGT AAT GCTGCAACAGCACT GT GGGCAGCAAAT
CAATTTAGT GGT TGCCT TGCCACT GAGAAGGAACT CCAACAAT GGTCAAGT GAGATTGGT
TCGGATATTCCATTCTTCTTCTCTAATGGAGCAGCTTTTTGTACT GGCAGAGGT GAGGT T
GTTGAAGATATTTCCCTGCCAATACCTTTGGACATTCCAATGGT TCTTGTAAAGCCACCG
CAGGCATGCTCCACCGCTGAAGT TTACAAGCACCTTCGGT TGGATCAAACTAGTAAGGT T
GATCCCATAACCTTGCTTGAGAAGATCTCAAAGAACAGAATATCTCAAGATGT TTGTATA
AATGATCTAGAACCTCCTGCATTTGAAGT CCTCCCATCTCTGAAAAGAT TAAAACAGCGT
ATAATTGCAGCAAGCCGT GGACAATATGATGCTGTTTTCATGTCTGGGAGG: - - - - - - - -

>0

- - - GCTTGCTCCACCCACCT CCTGT CCCAGAGCCT CTACCCGCT CAACCGCGCTAACCCG
GCAGCCGCGCGCGEEECACCT CCGGT TCCAGCCTTCTCCCAGT GTGAGGCT CGGCTCCGEC
ACCAGT CGCCGCCGGEGECGCT GGGECCT GAGAGT CGCCGCGT CGGCCGGAGCAAGGGAGGAGG
CAAGT GGAGGT TGAGTATGATCTACAAGCAAAGT TCAACAAGCTAGCGGACCAAATTGAC
CAGAATGCTGGGATTACACGGCT GAACCTATTCTCACCTTGCAAAATTAATGTGITCTTG
AGGATAACGGGT AAGAGACCAGATGGGT TCCATGACCTGCCTTCTCTGT TTCATGTGATA
AGTTTGGGTGATACTATCAAATTCTCATTGT CACCAAGT AAGAGCAAAGATCCCTTGI CA
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ACCAATGTAGCAGGT GTCCCAGT TGATGAAAGCAATTTGATCATCAAGGCACTCAATCTT
TACCGCAAGAAAACT GGAACTGACAACT TTTTTTGGATTCATCTTGATAAGAAGGT CCCT
ACTGGT GCTGGT CTTGGT GGT GGAAGCAGT AAT GCTGCAACT GCGCTGT GGGCCGCCAAC
CAGI TTAGT GGCTGCATTGCT TCAGAAAAGGAGCT TCAGGAGT GGT CTGGAGAGATAGGA
TCGGATATTCCCTTCTTCTTTTCACAAGGAGCAGCGTATTGTACCGGTAGAGGAGAGATT
GTTGAAGATATTCGGAATCCATTGCCAGCAAATTTGCCGATGGTACTAGTAAAGCCACCT
GAAGCATGCTCAACAGCTGAAGT TTACAAGCGGCT CAGGT TAGAGCACACAAGT CAAACT
GATCCCTTGGTATTGCTCAAGGAAATTACT GAAAAT GGGATATCACAGGATGCCTGIGT T
AATGATCTAGAACCT CCAGCATTTGAGGT GT TGCCATCACTAAAGAGGT TGAAGAAACGT
ATAATTGCTGCTAACCGGGGAGATTATGATGCTGT TTTTATGT CAGGAAGT GGAAGCACA
ATTGITGGGATTGGT TCACCAGATCCGCCTGCATTTGI GTATGATGATGATGACTACAAG
GATACTTTTGI GT CAGAGGCCTGCTTCCTCACT CGT AATGAGAACGAGT GGTACAGAGAA
CCAATCTCATCGAAAAT CACTAGCGAGGAAGATTTACCT CCGGAGGTAGCATCAGI TGAC
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