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Abstract

Next-generation sequencing technologies are increasingly used in metagenomic studies, largely
due to the high sequence data throughput capacity and unbiased approach in determining the
genetic composition of an unknown environmental sample. This study investigated the
applicability of the lllumina next-generation sequencing platform for metagenomic sequencing
of grapevine viruses to provide the first complete viral profile, or virome, of a diseased

vineyard.

Leaf material was harvested from 44 randomly selected vines in a leafroll-diseased vineyard in
South Africa. Sample material was pooled and double-stranded RNA extracted. The dsRNA was
sequenced as a paired-end sequencing run using the Illumina sequencing-by-synthesis
technique, and more than 19 million sequence reads, equivalent to approximately 837
megabases of metagenomic sequence data, were obtained. Of these data, approximately 400
megabases could be assembled into 449 scaffolds, using the de novo assembler Velvet. These
scaffolds were subjected to BLAST searches against the NCBI databases and top hit scores were
used for virus identification. Based on the BLAST results, suitable sequences were selected from

the NCBI database and used as reference sequence in MAQ mapping assemblies.

The bioinformatic analyses allowed for the determination of the virus species present, the most
prominent variants, and the relative abundance of each. Four known grapevine viral pathogens
were identified. Grapevine leafroll-associated virus 3, representing 59% of the analyzed short
read sequence data, was identified as the most prominent virus species. Three variants of this
virus were detected: GP18 was the most abundant, followed by a minor CI766/NY1 variant and
a potential novel grapevine leafroll-associated ampelovirus. A single Grapevine rupestris stem
pitting-associated virus variant, similar to SG1, and a Grapevine virus A variant, a member of
molecular group lll, were identified. This study is also the first to report the presence of

Grapevine virus E (GVE) in South African vineyards.



Grapevine virus E was further genetically characterized and the genome sequence of GVE
isolate SA94 determined. The GVE SA94 genome sequence, 7568 nucleotides in length, is the
first complete genome sequence for the virus species. The genome organization of GVE SA94 is
typical of vitiviruses, but in contrast to other RNA viruses, the AlkB domain is located within the
helicase domain in open reading frame 1 (ORF 1). Grapevine virus E SA94 shares nearly 100%
nucleotide identity with the Japanese TvP15 isolate and GVE 3404, a de novo scaffold generated

from the metagenomic sequence data.

Bioinformatic analysis of metagenomic sequence data further revealed the presence of three
fungus-infecting viral families, Chrysoviridae, Totiviridae and the unclassified dsRNA virus,
Fusarium graminearum dsRNA mycovirus 4. A virus from the family Chrysoviridae, similar to

Penicillium chrysogenum virus, was the second most abundant virus detected.

We demonstrated the successful application of a short read sequencing technology, such as the

[llumina platform, for viral profiling of an infected vineyard. To our knowledge this is the first

application of the Illlumina technology for this purpose.



Opsomming

Volgende-generasie tegnologie om basis volgordes van nukleiensure te bepaal, word al meer
gebruik in metagenomiese studies. Dit is veral weens die hoé data-omset kapasiteit en
onbevooroordeelde aanslag in die bepaling van die genetiese samestelling van onbekende
omgewingsmonsters. Hierdie studie het die aanwending van die lllumina volgende-generasie
volgorde-bepalingsplatform in ‘n metagenomiese studie van wingerdvirusse, ondersoek. Dit het
ten doel gehad om die eerste volledige virus profiel, of viroom, van ‘n geinfekteerde wingerd

saam te stel.

Blaarmateriaal is verkry vanaf 44 lukraak-gekose wingerdstokke in ‘n rolblad-geinfekteerde
wingerd in Suid-Afrika. Monster materiaal is saamgevoeg en dubbelstring-RNS geékstraheer.
Die dubbelstring-RNS is onderwerp aan gepaarde-ent volgorde-bepaling deur gebruik te maak
van die lllumina volgorde-bepaling-deur-sintese tegniek. Meer as 19 miljoen volgorde reekse,
ekwivalent aan ongeveer 837 megabasisse volgorde data, is verkry. Van hierdie data kon
ongeveer 400 megabasisse saamgevoeg word in 449 konstrukte (“scaffolds”), deur gebruik te
maak van die de novo samesteller Velvet. Hierdie konstrukte is onderwerp aan BLAST soektogte
teen die NCBI databasisse en die hoogste trefslag-telling is gebruik vir virus identifikasie. Op
grond van die “BLAST” resultate is geskikte volgordes geselekteer vanaf die NCBI databasis en

gebruik as verwysingvolgordes in MAQ kartering-analises.

Met die bioinfomatika analises kon die virus spesies teenwoordig, asook die mees prominente
variante en relatiewe voorkoms van elk, bepaal word. Vier bekende virus wingerdpatogene is
geidentifiseer. Grapevine leafroll-associated virus 3, verteenwoordig deur 59% van die
geanaliseerde kort-reeks volgorde data, is identifiseer as die mees prominente virus spesie. Drie
variante van die virus is in die wingerdmonster opgespoor: GP18 kom die mees algemeen voor,
gevolg deur ‘n CL-766/NY1 variant en ‘n potensiéle nuwe wingerd rolblad-geassosieerde
ampelovirus. ‘n Enkele Grapevine rupestris stem pitting-associated virus variant, soortgelyk aan
SG1, en ‘n Grapevine virus A variant, ‘n lid van molekulére groep lll, is geidentifiseer. Hierdie
studie is ook die eerste om die teenwoordigheid van Grapevine virus E (GVE) in Suid-Afrikaanse

wingerde te rapporteer.



Grapevine virus E is verder geneties gekarakteriseer en die genoomvolgorde van GVE isolaat
SA94 is bepaal. Die GVE SA94 genoomvolgorde, 7568 nukleotiede lank, is die eerste volledige
genoomvolgorde vir hierdie virus spesie. Die genoomorganisasie is tipies van vitivirusse, maar
in kontras met ander RNA virusse is die AlkB domein binne-in die helikase domein van
oopleesraam 1 (ORF 1) geleé. Grapevine virus E SA94 deel byna 100% nukleotied identiteit met
die Japannese TvP15 isolaat en GVE 3404, ‘n de novo konstruk gegenereer vanaf die

metagenomiese volgorde data.

Bioinformatika analises van die metagenomiese volgorde data het verder die teenwoordigheid
van drie swam-infekterende virus families, die Chrysoviridae, Totiviridae en ongeklassifiseerde
dubbelstring-RNS virus, Fusarium graminearum dsRNA mycovirus 4, aangetoon. ‘n Virus van die
Chrysoviridae familie, soortgelyk aan Penicillium chrysogenum virus, het die tweede meeste

voorgekom in die wingerd monster.

Hierdie studie demonstreer die suksesvolle toepassing van ‘n kort reeks volgorde-
bepalingstegnologie soos die lllumina platform, vir die opstel van ‘n virusprofiel van ‘n
geinfekteerde wingerd. Sover ons kennis strek is hierdie die eerste aanwending van die lllumina

tegnologie vir hierdie doel.
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Chapter 1: Introduction

1.1 Background and motivation for this study

Grapevine (Vitis vinifera) is one of the most widely grown crops in temperate climates (Martelli
and Boudon-Padieu, 2006). In 2006 South Africa ranked as one of the ten largest wine
producing countries in the world, producing 3% of the world’s wine. More than 100 000
hectares of wine grape cultivars are under cultivation in South Africa
and produced 1015,4 million liters of wine and grape juice in 2009
(WOSA:http://www.wosa.co.za/sa/stats_worldwide.php). In 2008 the wine and related
industries generated R26.2 billion of the country’s gross domestic product and employed
275000 people (SAWIS: http://www.sawis.co.za/info/annualpublication.php). Grapevine is
therefore a valuable agricultural commodity and contributes significantly to the economy of the
areas in which it is grown. This valuable crop plant is threatened by the 60 viruses known to
infect grapevine (Martelli, 2009), and more suspected viral pathogens, reducing both crop yield
and quality (Martelli and Boudon-Padieu, 2006). It is therefore an essential investment in the

South African economy to study the viruses infecting grapevine.

The availability of next-generation sequencing platforms such as the Illumina, Roche/454 and
ABI SOLID, make it possible to study viral disease complexes using a metagenomic approach.
These sequencing systems can sequence in parallel millions of DNA molecules, directly isolated
from an environmental sample without the need for prior cloning. Recently, a number of
papers reported on the use of next-generation sequencing analysis of viruses infecting crop
plants (Adams et al., 2009; Al Rwahnih et al., 2009; Kreuze et al., 2009). These studies proved
the use of next-generation sequencing technologies in metagenomic studies to identify the viral

pathogens present and open the possibility to discover novel viruses.

1.2 Project proposal (Aims and Objectives)

This study aimed to evaluate the technique of metagenomic sequencing with next-generation
sequencing technology using the Illlumina Genome Analyzer Il sequencing-by-synthesis
technology to determine the viral profile of a diseased vineyard. The project focused on
establishing the techniques for successful sequencing and acquiring the necessary skills and

knowledge to perform bioinformatic analysis on the sequence data.



To achieve the proposed aim, the study was divided into several objectives:

e I|dentify diseased vineyard, harvest material from randomly select vines and extract dsRNA.

e Sequence dsRNA using the Illumina Genome Analyzer Il (in collaboration with Prof. DIG
Rees and Dr. J-M Celton at the University of Western Cape).

e Identify and implement suitable bioinformatic tools to analyze sequence data (in
collaboration with Prof. DJG Rees at the University of Western Cape).

e |dentify viruses present in the sample, determine prevalence and dominant variants of
these viruses

e |dentify novel viral pathogens.

e Further genetic characterization of novel viruses.

1.3 Chapter layout

This thesis is divided into five chapters. Each of the chapters is separately introduced and a

reference list provided.

Chapter 1: Introduction
This chapter provides a general introduction and motivation for the study. The aims and

objectives of the study are stated.

Chapter 2: Literature review

In this chapter literature related to the project is reviewed. A brief overview of economical
important viral diseases of grapevine and associated viruses in a South African context is
presented. This is followed by a description of metagenomic sequencing, and specifically
metagenomic projects studying viral communities. In the subsequent section next-generation
sequencing is introduced, followed by a detailed description of the Illumina sequencing

technology and the bioinformatic analysis of next-generation sequencing data.



Chapter 3: Deep sequencing analysis of viruses infecting grapevines: Virome of a vineyard
This chapter describes the use of next-generation sequencing technology to elucidate disease
etiology in grapevine and further extent the use for novel virus discovery. The results presented
here highlight the applicability of lllumina short read sequencing to provide a comprehensive
snapshot of the viral complement of a diseased vineyard.

The work described in this chapter is published as a peer-reviewed paper:

Coetzee, B., Freeborough, M.-J., Maree, H.J., Celton, J.-M., Rees, D.J.G., Burger, J.T., 2010. Deep
sequencing analysis of viruses infecting grapevines: Virome of a vineyard. Virology 400, 157-
163.

Additionally to the published paper, a diagram describing the bioinformatic workflow used to

analyze the sequencing data, is provided.

Chapter 4: The first complete nucleotide sequence of a Grapevine virus E variant

This chapter describes the genomic characterization of a South African variant of Grapevine
virus E, a virus for the first time detected in South African vineyards by the metagenomic study
(described in chapter 3).

The work described in this chapter is published as a peer-reviewed paper:

Coetzee, B., Maree, H.J., Stephan, D., Freeborough, M.-J., Burger, J.T., 2010. The first complete

nucleotide sequence of a Grapevine virus E variant. Arch. Virol. 155, 1357-1360.

Chapter 5: Conclusions

In this chapter the final conclusion and further prospects of this study are discussed.
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Chapter 2: Literature review

This chapter presents a broad overview of the current literature relevant to this project. A brief
overview is given of economically important grapevine disease complexes and associated
viruses in South Africa and virus detection techniques. In the subsequent section, metagenomic
sequencing is discussed with specific reference to viral metagenomic projects. This is followed
by an introduction to next-generation sequencing technology and a comparison of the three
main sequencing platforms. A more detailed description is given of the lllumina sequencing
technology. The chapter is concluded with a discussion of the bioinformatic challenges
analyzing next-generation sequencing data, and reference to specific bioinformatic software

tools used in our analysis.

2.1 Grapevine diseases and associated viruses in South Africa

Viruses pose a significant threat to grapevine and therefore to the wine industry. Grapevine is
the perennial crop plant known to be infected by the highest number of viruses. Sixty viruses
have been identified to date, with more viruses suspected to infect the plant (Martelli, 2009).
Viruses negatively affect the physiology of grapevine, therefore reducing the vigour of the plant
and shortening the productive life of the vineyard. Viral infection decreases both the quality
and quantity of crop yield (Martelli and Boudon-Padieu, 2006). In the South African context,
leafroll disease, Shiraz disease (SD) and Shiraz decline are the predominant virus-associated

diseases observed in the fields. Table 2.1 presents a list of viruses known to infect grapevine.



Table 2.1
Family
Alfaflexiviridae
Betaflexiviridae

Bromoviridae

Bunyaviridae
Closteroviridae

Secoviridae
(Subfamily Comovirinae)

Tombusviridae

Tymoviridae

Virgviridae
Unassigned genera

Unassigned viruses

? Scientific names of definite viruses species are written in italics, names of tentative species are written in Roman characters.

Genus
Potexvirus
Foveavirus
Trichovirus
Vitivirus

Alfamovirus
Cucumovirus
llarvirus

Tospovirus
Ampelovirus

Closterovirus
Fabavirus
Nepovirus: Subgroup A

Nepovirus: Subgroup B

Nepovirus: Subgroup C

Sadwavirus
Carmovirus
Necrovirus
Tombusvirus

Mardafivirus

Maculavirus

Tobamovirus

Idaeovirus
Sobemovirus

Adapted from: Martelli and Boudon-Padieu, 2006.

Updated virus taxonomy:

International Committee on Taxonomy of Viruses -Virus Taxonomy: 2009 Release

Viruses reported to infect grapevine (Vitis ssp.).

Species®
Potato virus X (PVX)

Grapevine rupestris stem pitting-associated virus (GRSPaV)

Grapevine berry inner necrosis virus (GINV)
Grapevine virus A (GVA)

Grapevine virus B (GVB)

Grapevine virus D (GVD)

Grapevine virus E (GVE)

Alfalfa mosaic virus (AMV)

Cucumber mosaic virus (CMV)

Grapevine line pattern virus (GLPV)

Grapevine angular mosaic virus (GAMoV)
Tomato spotted wilt virus (TSWV)

Grapevine leafroll-associated virus 1 (GLRaV-1)
Grapevine leafroll-associated virus 3 (GLRaV-3)
Grapevine leafroll-associated virus 4 (GLRaV-4)
Grapevine leafroll-associated virus 5 (GLRaV-5)
Grapevine leafroll-associated virus 6 (GLRaV-6)
Grapevine leafroll-associated virus 7 (GLRaV-7)
Grapevine leafroll-associated virus 9 (GLRaV-9)
Grapevine leafroll-associated virus 2 (GLRaV-2)
Broad bean wilt virus (BBWV)

Arabis mosaic virus (ArMV)

Grapevine deformation virus (GDefV)
Grapevine fanleaf virus (GFLV)

Raspberry ringspot virus (RpRSV)

Tobacco ringspot virus (TRSV)

Artichoke Italian latent virus (AILV)

Grapevine Anatolian ringspot virus (GARSV)
Grapevine chrome mosaic virus (GCMV)
Tomato black ring virus (TBRV)

Blueberry leafmottle virus (BLMoV)

Cherry leafroll virus (CLRV)

Grapevine Tunisian ringspot virus (GTRSV)
Grapevine Bulgarian latent virus (GBLV)

Peach rosette mosaic virus (PRMV)

Tomato ringspot virus (ToRSV)

Strawberry latent ringspot virus (SLRSV)
Carnation mottle virus (CarMV)

Tobacco necrosis virus D (TNV-D)

Grapevine Algerian latent virus (GALV)

Petunia asteroid mosaic virus (PAMV)
Grapevine asteroid mosaic-associated virus (GAMaV)
Grapevine rupestris vein feathering virus (GRVFV)
Grapevine Syrah virus 1 (GSyV-1)

Grapevine fleck virus (GFkV)

Grapevine redglobe virus (GRGV)

Tobacco mosaic virus (TMV)

Tomato mosaic virus (TOMV)

Raspberry bushy dwarf virus (RBDV)

Sowbane mosaic virus (SOMV)

Grapevine Ajinashika virus (GAgV)

Grapevine stunt virus (GSV)

Grapevine labile rod-shaped virus (GLRSV)

(http://www.ictvonline.org/virusTaxonomy.asp?version=2009&bhcp=1)



2.1.1 Grapevine leafroll disease

Grapevine leafroll disease is recognized as the most commonly occurring viral disease in South
African vineyards (Pietersen, 2000) and worldwide (Martelli and Boudon-Padieu, 2006). There
are currently up to 10 viruses recognized to be associated with grapevine leafroll disease, with
Grapevine leafroll associated virus-3 (GLRaV-3) regarded as the most important
(Pietersen, 2000). Most of the grapevine leafroll associated viruses are classified in the family
Closteroviridae, genus Ampelovirus. Grapevine leafroll associated virus-3 is a phloem-limited
virus causing the degradation of the vascular tissue (Karasev, 2000) and resulting in typical
leafroll disease symptoms (Figure 2.1). In both red and white cultivars the leave margins roll
downwards. The leaves of red cultivars turn prematurely red, while the veins remain green. In
white cultivars the interveinal regions turn yellow. The berry quality is also negatively affected

with delayed ripening and lower sugar concentrations (Pietersen, 2000).

Figure 2.1 Grapevine with typical leafroll symptoms a) Red cultivar displaying
interveinal reddening b) White cultivar with leaves rolled downwards.

2.1.2 Shiraz disease

To date, Shiraz disease occurs only in South Africa. More susceptible cultivars, Shiraz, Merlot,
Gamay, Malbec and Viognier develop typical symptoms (Figure 2.2), whereas in other cultivars
the disease remains latent (Goszczynski et al., 2008). Infected vines display a lack of
lignification, giving them their characteristic rubbery appearance. These vines show a reduction
in vigour, never fully mature and usually die within 3 to 5 years. Leaves have a typical
discoloration pattern, turning red from the outside edges to a complete discoloration, and leaf-
fall is severely delayed. Infected vines have small bunches with reduced berry set, resulting in
yield loss. Sugar concentration in these berries is lower (Goussard and Bakker, 2000). Three
divergent molecular groups of Grapevine virus A (GVA) were identified in South Africa
(Goszczynski and Jooste, 2003), of which variants of molecular group Il were shown to be

associated with Shiraz disease (Goszczynski, 2007b; Goszczynski et al., 2008).



Figure 2.2 Grapevine with Shiraz disease sympoms é). Green shootél wit a lack of

lignification b) Typical Shiraz disease leaf discoloration patterns. Leave edges start to

turn red progressing to completely red leaves (www.wynboer.co.za).
2.1.3 Shiraz decline
Symptoms of this disease include swelling of the graft union with thickened bark on and above
the union. Deep grooving of the stems and premature red discoloration of the leaves from
middle to late summer can be observed (Figure 2.3). Infected vines have reduced vigour and
usually die within 5 to 10 years. Due to the reduced vigour the fruit yield from these vines is
negatively affected (Al Rwahnih et al., 2009; Battany et al., 2004; Goszczynski, 2007a).
Grapevine rupestris stem pitting-associated virus (GRSPaV) has been associated with the
disease in other parts of the world (Habili et al., 2006; Lima et al., 2006) and in South Africa
(Goszczynski, 2007a). Al Rwahnih et al. (2009) suggested that three viruses might be the causal
agents of Shiraz decline, Grapevine rupestris stem pitting-associated virus (GRSPaV), Grapevine
rupestris vein-feathering virus (GRVFV) and the recently described Grapevine Syrah virus-1

(GSyV-1).
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Figure 2.3 Typical Shiraz decline symptoms a) R

educed vigour and premature re
discoloration of leaves b) Swelling at the graft union (www.wynboer.co.za).



2.1.4 Virus detection, prevention and novel virus discovery

To date, the grapevine plant has no known natural resistance to viruses and there is no known
cure for virus infection. Currently, more tolerant cultivars or clones are used to limit the impact
of viral diseases. The use of transgenic plants would be a further step to reduce the harmful

effects of viral infection.

Grapevine viruses mainly are transmitted by insect vectors such as mealybugs, aphids and
nematodes, but also mechanically by workers and implements. It is therefore essential to
maintain proper vineyard sanitation to limit the spread of viral diseases. Insecticides are
commonly used to control insects in the vineyard. Virus infected plants must be removed from
the vineyard and proper quarantine methods maintained to prevent planting of infected
propagation material. It is therefore essential to have sensitive and rapid detection methods to
test for commonly occurring viruses (Martelli and Boudon-Padieu, 2006), but also to have

techniques available to detect new emerging viruses.

Presently, the routine methods used to screen for viruses are enzyme-linked immunosorbent
assay (ELISA) and reverse transcription polymerase chain reaction (RT-PCR). ELISA is a
serological detection method relying on the interaction of the viral antigen and specific
antibodies. Molecular techniques such as RT-PCR target the genetic material of the virus and
rely on the amplification of a region of the viral genome using specific primers. Both these
detection methods have the limitation that prior knowledge of the virus(es) present is
necessary. Furthermore, they target viruses historically associated with the different grapevine
diseases, therefore limiting their scope to discover novel viruses involved in the etiology of

these diseases (Adams et al., 2009).

Conventional viral discovery rely on physical and/or biological characterization with techniques
such as electron microscopy and indicator plants or nucleic acid based detection of novel viral
pathogens (Kreuze et al., 2009), the non-specific amplification of viral nucleic acid, cloning and
sequencing of a number of these clones. These techniques might be time-consuming and
labour intensive. Virus detection is further complicated by mixed infections. Although a number
of viruses have been shown to be associated with the respective diseases discussed above, viral
diseases are often caused by virus complexes with more than one virus infecting a single plant.

Mixed infections can play a role in increased disease severity and enhanced symptom
9



expression (Prosser et al., 2007), limiting the applicability of conventional techniques to reveal

the complete etiology of a virus disease complex.

2.2 Metagenomic sequencing

In the light of the above mentioned limitations of current grapevine virus diagnostic and
detection techniques, a metagenomic approach by sequencing the total viral complement, or

virome, of a diseased vineyard might circumvent those limitations.

2.2.1 What is metagenomic sequencing?

Traditionally, microbiology focussed on studying single organisms. Single organisms are isolated
from the environment and cultured in vitro to obtain pure cultures. Genetic material from
these pure cultures can be isolated, sequenced and analyzed. Besides the obvious
disadvantages, it is laborious and time-consuming; this technique has the added drawback of
being culture-dependant. A large percentage of microbes in environmental samples cannot be
cultured using standard culturing techniques, limiting the portion of genetic diversity present in
an environment that can be studied and exploited (Handelsman, 2004; Hugenholtz and Tyson,

2008; Riesenfeld et al., 2004).

The term “metagenomics” was first used in 1998 (Handelsman et al., 1998) to describe the
study of the collective genetic material from all microbes in a specific environment. Since
metagenomics involve the cloning of genetic material isolated directly from the environment, it
circumvents the need to isolate and cultivate organisms and is thus more time and cost-
effective. Metagenomics also allows for the study of microorganisms in their natural
environment and is not biased towards culturable organisms, therefore the total genetic
diversity of microorganisms can be studied (Jones, 2010; Streit and Schmitz, 2004; Wooley et
al., 2010). This collective genetic pool of microorganisms in an environment is called the
metagenome (Kowalchuk et al., 2007; Schloss and Handelsman, 2005). Since the study field of
metagenomics became popular, other synonymous terms have also been used in literature:
environmental genomics, community genomics, population genomics (Handelsman, 2004) and

ecological genomics (Xu, 2006).
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Traditionally, metagenomic studies were conducted by doing environmental shotgun
sequencing (ESS) or random shotgun sequencing (Wooley et al., 2010). The first step is to
extract the genetic material, usually DNA, directly from an environmental sample (e.g. soil or
water). The genetic material is then sheared into random fragments, cloned into vectors and
used to transform suitable host cells to produce metagenomic libraries consisting of clones
containing inserts of the environmental DNA. These libraries are either used for sequence-
based or functional analysis. In sequence-based analysis, the clones are sequenced using Sanger
sequencing. Clones can either be sequenced at random and computer software used to
assemble the sequenced fragments into whole genomes, or clones containing a phylogenetic
“signature” region such as 16S rRNA genes are sequenced to give an indication of the species
present in the sample. In functional analysis, the transformed libraries are screened for the
expression of specific proteins (Handelsman, 2004; Streit and Schmitz, 2004). For more details
the reader is referred to a number of papers discussing metagenomics and metagenomic
sequencing: Cardenas and Tiedje, 2008; Deutschbauer et al., 2006; Green and Keller, 2006;
Guazzaroni et al., 2009; Handelsman, 2004; Kowalchuk et al., 2007; Raes et al., 2007; Riesenfeld
et al., 2004; Schloss and Handelsman, 2005; Simon and Daniel, 2009; Snyder et al., 2009; Streit
and Schmitz, 2004; Tringe and Rubin, 2005; Whitaker and Banfield, 2006; Wooley and Ye, 2009;
Xu, 2006.

While the metagenomic approaches described above are highly effective in characterizing the
microbial diversity present in a sample, the laborious and costly process of cloning is still
necessary. Currently, next-generation sequencing technologies (discussed in section 2.3) opens
the possibility to study microbial communities through direct sequencing of the environmental
genetic material (Hall, 2007), circumventing the need for an initial cloning step. This sequencing
technology is a fast high-throughput technique for sequencing DNA and thus more suitable for
metagenomic sequencing than conventional Sanger sequencing (Cardenas and Tiedje, 2008). It
is not biased towards any specific microbial group and does not rely on known sequence
information and therefore has the potential to discover new organisms that are highly

divergent from those already known (Snyder et al., 2009).
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2.2.2 Viral metagenomics

Traditionally, discovering novel viruses was dependant on the ability to culture the viruses in
cell culture systems and to isolate pure virus particles for characterization. This is hampered by
the fact that many microorganisms, and by extension their viruses, cannot be cultured using
standard cell lines and techniques and further complicated by the low nucleic acid content of
viruses. Additionally, viruses do not have conserved genetic elements that can be used to
design sequencing primers and assess the diversity of a viral population (Bench et al., 2007;

Thurber et al., 2009; Zhang et al., 2006).

Recent advances in sequencing and other molecular technologies facilitated viral metagenomic
studies in a broad range of natural environments. Assessing the viral community through
metagenomic techniques can provide insights to the community structure and diversity of
viruses in a natural environment. These techniques have already been exploited by several
projects. The largest metagenomics project to date surely is the global ocean sampling (GOS)
expedition; collecting and sequencing material from many different oceans (Rusch et al., 2007;
Venter et al., 2004) resulting in the characterization of the marine viruses of these oceans
(Williamson et al., 2008). Table 2.2 presents a list of viral metagenomic projects most cited in
recent literature. Viral metagenomics are reviewed in a number of papers: Allen and Wilson,
2008; Delwart, 2007; Edwards and Rohwer, 2005; Kristensen et al., 2010; Schoenfeld et al,,
2010; Suttle, 2005; Thurber et al., 2009, and human viruses specifically: Tang and Chiu, 2010.

These studies prove that viral metagenomics can be an effective method for direct
characterization of the virome of an environmental sample, providing valuable information on
viral community structure and diversity and enabling the discovery of novel viruses with little or
no sequence similarity to known viruses. Furthermore, this approach can be applied to a wide
range of environmental samples. However, what was evident from these studies is that a large
portion of the metagenomic sequences did not show significant similarity to sequences in
databases, and therefore remained unassigned, showing our limited knowledge of the total

scope of viral diversity present on earth (Edwards and Rohwer, 2005).
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Table 2.2

Sample type
Marine water

Human faeces

Marine sediment

Equine faeces

Human blood

Marine water

Marine water

Human faeces

Marine water

Soil from desert,
prairie and rainforest

Human faeces (infant)

Stromatolites and
thrombolites

Human faeces

Human faeces

Soil from rice paddy

Sampling location

La Jolla, California and Mission

Bay, San Diego

Data not available

Mission Bay, San Diego, USA

Data not available

San Diego, California, USA

Sargasso sea; Gulf of Mexico;
British Columbia coast and
Artic ocean

English Bay and Strait of
Georgia, British Columbia,
Canada

San Diego, California, USA
Chesapeake Bay

Peru; California; Kansas
Data not available

Mexico and Bahamas

Melbourne, Australia and
Seattle, USA

South Asia

Deajeon, Korea

® Pyrosequencing refers to next-generation sequencing

CsCl cesiumchloride

Viral enrichment

Filtration, density-

dependent centrifugation

Filtration, CsCl gradient
centrifugation

Filtration, CsCl gradient
centrifugation

Filtration, nuclease
treatment

CsCl gradient
centrifugation, nuclease
treatment

Filtration, density-

dependant centrifugation

Filtration

Filtration

Filtration

Filtration, CsCl gradient
centrifugation
Filtration, CsCl gradient
centrifugation

Filtration

Filtration

Filtration, nuclease
treatment

Filtration, nuclease
treatment

Nucleic acid
extracted

DNA

DNA

DNA

DNA

DNA

DNA

RNA

RNA

DNA

DNA

DNA

DNA

RNA

Total nucleic
acid

DNA

Recent examples of viral metagenomic projects in different environments.

Sequencing
process®

Sanger sequencing

Sanger sequencing

Sanger sequencing

Sanger sequencing

Sanger sequencing

Pyrosequencing

Sanger sequencing

Sanger sequencing
Sanger sequencing
Sanger sequencing
Sanger sequencing

Pyrosequencing

Micro-mass
sequencing

Sanger sequencing

Sanger sequencing

Major findings/ novel viruses detected

> 65% of sequences not significantly similar to
database sequences; high viral diversity.

Most sequences unrelated to sequences in
databases; siphophages most common.

75% of sequences not related to database
sequences; high viral diversity found, dsDNA
phages most abundant.

Only 32% of sequences could be classified;
hundreds of uncharacterized viruses detected.

Both ssDNA and dsDNA viruses could be recovered
from blood sample; presence of novel anellovirus.

Novel single -stranded DNA chp1-like microphage
found.

High viral diversity detected; genomes assembled
of several previously unknown RNA viruses.

Plant pathogenic viruses were most abundant.

High portion of unknown and novel sequences,
cyanophages most abundant.

Soil viruses are taxonomicly diverse and distinct
from viral communities in other environments.
Environment dominated by phages; most
sequences not similar to database sequences.
>97% of recovered sequences remained unknown;
phage genotypes are geographically restricted.
Known entric viruses and putative novel viruses
detected.

A previously unreported genus of the
Picornaviridae family was detected.

More than 60% of sequences did not show
significant similarity to database sequences;
putative novel ssDNA virus.

Reference

Breitbart et al.,
2002

Breitbart et al.,
2003

Breitbart et al.,
2004

Cannetal,
2005

Breitbart and
Rohwer, 2005

Angly et al.,
2006

Culley et al.,
2006

Zhang et al.,
2006

Bench et al.,
2007

Fierer et al.,
2007

Breitbart et al.,
2008

Desnues et al.,
2008
Finkbeiner et
al., 2008

Kapoor et al.,
2008

Kim et al., 2008
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Table 2.2 continued Recent examples of viral metagenomic projects in different environments.

Sample type

Diploria strigosa
(coral)
Marine water

Ambriosia psilotachya
(western ragweed)
Cerebrospinal fluid
(organ transplant
patients)

Hot springs

Porites compressa
(finger coral)

Marine water

Tomato, Liatris spicata

Vitis vinifera
(Grapevine)

Human faeces

Human liver and serum
(hemorrhagic fever
patients)

Fresh water lake

Sweetpotato

® Pyrosequencing refers to next-generation sequencing

CsCl cesiumchloride

Sampling location

Mout Irvine Bay, Bruccoo,
Tobago

Tampa Bay

Tallgrass Prairie Preserve,
Oklahoma, USA

Australia

Yellowstone, USA

Hawaii

37 sites along a transect from
Halifax, Nova Scotia through

the South Pacific Gyre

Poland

California, USA

Pakistan and Afghanistan

Lusaka, Zambia and

Johannesburg, South Africa

Maryland, USA

Lima, Peru

Viral enrichment

CsCl gradient
centrifugation, nuclease
treatment

Filtration, CsCl gradient
centrifugation

Ultracentrifugation

Nuclease treatment

Filtration

Data not available

Filtration

Data not available

Data not available

Filtration, nuclease
treatment

Nuclease treatment

Filtration and nuclease
treatment

Data not available

Nucleic acid
extracted

DNA

Total nucleic
acid
Total nucleic
acid

RNA

DNA

Data not
available

DNA

RNA

dsRNA and
total nucleic
acid

RNA and DNA

RNA

RNA

RNA

Sequencing
process®

Sanger sequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing/
Sanger sequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing

Pyrosequencing
and Sanger
sequencing

lllumina/Solexa
sequencing

Major findings/ novel viruses detected

Herpes-like sequences detected; cyanophages
were most abundant phages.

6.6% of sequence reads were identifiable;
virusintergrase genes are present.
Evidence for novel viruses belonging to the
families Caulimoviridae and Flexiviridae.

Presence of novel Arenavirus found.

High viral diversity found.

Stressors induce production of herpes-like viruses
in coral.

High viral diversity, most abundant bacteriophage
is related to the cyanomyovirus P-SSM4.

Novel cucumovirus (Gayfeather mild mottle virus)
detected.

Novel marafivirus (Grapevine Syrah virus-1)
detected.

Divergent strains of Saffoldvirus (SAFV) detected.

A novel hemorrhagic fever—associated Arenavirus
(Lujo Virus) detected and characterized.

Majority of sequences did not show significant
similarity to database sequences; 30 viral families
and previously unknown dsRNA virus (related to
Banna virus) detected.

Establish the use of deep sequencing for virus
detection and diagnosis in plants.

Reference

Marhaver et al.,
2008

McDaniel et al.,
2008

Melcher et al.,
2008

Palacios et al.,
2008

Schoenfeld et
al., 2008

Vega Thurber et
al., 2008

Williamson et
al., 2008

Adams et al.,
2009

Al Rwahnih et
al., 2009

Blinkova et al.,
2009

Briese et al.,
2009

Djikeng et al.,
2009

Kreuze et al.,
2009
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Table 2.2 continued Recent examples of viral metagenomic projects in different environments.

Sample type

Antarctic lake

Various plant species
Human nasal and
faecal specimens

Sea turtle
fibropapilloma

Reclaimed water

Human faeces
(children with acute
flaccid paralysis)
Human respiratory
tract specimens (cystic
fibrosis patients)

Chimpanzee faeces

Human and
chimpanzee faeces and
farm animals

Bat guano

Activated sludge

Plants

Sampling location

Livingston Island, Antarctica

Tallgrass Prairie Preserve,
Oklahoma, USA

Osaka, Japan

Florida, USA

Florida, USA

South Asia

San Diego, California, USA

Africa and USA

Africa; Middle east; USA

San Saba, Texas; Northern
California

Auburn, Alabama, USA

Oklahoma and Costa Rica

Viral enrichment

Data not available

Virus-like particles
prepared by
ultracentrifugation

Data not available

Filtration, CsCl gradient
centrifugation, nuclease
treatment

Filtration, density-

dependant centrifugation,

nuclease treatment

Filtration, nuclease
treatment

Filtration, CsCl gradient
centrifugation, nuclease
treatment

Filtration, nuclease
treatment

Filtration, nuclease
treatment

Filtration, nuclease
treatment

Beef buffer treatment,
CsCl gradient
centrifugation, nuclease
treatment

Data not available

Nucleic acid
extracted

Data not
available

Total nucleic
acid

RNA

DNA

DNA and RNA

DNA and RNA

DNA

Total nucleic
acid
Total nucleic

acid

DNA and RNA

DNA

dsRNA

Sequencing
process®

Pyrosequencing

Sanger sequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing

Pyrosequencing
and Sanger
sequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing

Pyrosequencing

Sanger sequencing

Pyrosequencing

Major findings/ novel viruses detected

Environment dominated by eukaryotic infecting
viruses; previously undescribed ssDNA viruses
detected; high taxonomic diversity found.

Evidence of a novel member of the genus
Tymovirus.

Establish the use of high-throughput sequencing
for direct metagenomic detection of pathogens.

Novel single-stranded DNA virus (sea turtle
tornovirus 1) was discovered.

Phages most common; novel eukaryotic viruses
and plant pathogens detected; no established
human pathogens detected.

Presence of bacteriophages, plant viruses and
potential novel Enterovirus detected.

High viral diversity, majority of which were
previously uncharacterized.

Novel circular DNA virus (Chimpanzee stool-
associated circular virus (ChiSSV)) detected.

Members of novel genus Cyclovirus (in
Circoviridae family) detected.

Presence of dietary viruses from plants and
insects; novel mammal infecting viruses detected,
no human pathogens.

Phages dominated the viral component of
sequences, genes involved in macromolecule
metabolism are most abundant

Putative new plant viruses detected.

Reference

Lopez-Bueno et
al., 2009

Muthukumar et
al., 2009

Nakamura et
al., 2009

Ng et al., 2009

Rosario et al.,
2009

Victoria et al.,
2009

Willner et al.,
2009

Blinkova et al.,
2010

Li et al., 2010a

Li et al., 2010b

Parsley et al.,
2010

Roossinck et al.,
2010

® pyrosequencing refers to next-generation sequencing
CsCl cesiumchloride

15



2.2.2.1Viral enrichment

A disadvantage of shotgun sequencing is that it cannot distinguish between target, host and
other contaminating nucleic acids (Delwart, 2007), complicating the subsequent bioinformatics
analyses and lowering the number of target sequences obtained. Therefore, a pre-enrichment
step is usually performed to increase the concentration of target organism nucleic acids in the
sample (Kreuze et al.,, 2009). In viral metagenomics, filtration is often used to select viral
particles based on size and exclude bacteria and other larger organisms and reduce host

contamination (see Table 2).

When working with grapevine viruses, double-stranded RNA (dsRNA) extraction is an effective
way to enrich the sample for virus-specific nucleic acids (see Al Rwahnih et al., 2009 and
Roossinck et al., 2010 for plant virus metagenomic studies performing dsRNA extraction). All
known grapevine infecting viruses are single-stranded RNA viruses, having either positive or
negative RNA strands as genomes. Upon entering the host, the virus’ RNA is translated into
proteins by the host’s enzymes. The virus replicates by forming a complementary RNA strand
on the existing template by means of a virus encoded RNA-dependant RNA polymerase. The
virus replicative cycle therefore involves a dsRNA intermediate molecule. The presence of
dsRNA is regarded as an indication of a viral infection, as RNA from the host plant normally
does not exist in a double-stranded form (Dodds et al., 1984). Thus, by applying a procedure for
dsRNA enrichment, a large proportion of extracted nucleic acids will be virus-derived. However,
this will exclude all DNA viruses, of which there are to date none known to infect grapevine.
Additionally, RNA viruses with a low dsRNA concentration at the time of extraction might be

overlooked.

2.3. Next-generation sequencing

The now common technique of DNA sequencing, determining the sequence of the four
nucleotide types in a given DNA string, was first developed in 1977 by Frederick Sanger (Sanger
et al., 1977), for which he later received the Nobel Prize. Another, but less known, sequencing
technique was also developed in the seventies, and is described as the “chemical cleavage”

method by Allan Maxam and Walter Gilbert (Maxam and Gilbert, 1977).
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Sanger sequencing, also known as dideoxy- or chain terminating sequencing, currently
marketed by Applied Biosystems, is still the most widely used sequencing technique and is
described as the “gold standard” for sequencing in terms of accuracy and read length
(Harismendy et al., 2009; Morozova and Marra, 2008). It is based on the use of labelled
dideoxynucleotides. Since the development of Sanger sequencing more than 30 years ago, the
sequencing technique underwent major improvements. Initially, the ddNTPs were radioactively
labelled, electrophoresis done on polyacrylamide slab-gels, and the sequence read by hand
from exposed film. Today the four ddNTPs are differentially fluorescently labelled and detected
by an automated detector. Microcapillaries are used for electrophoretic sizing and base calling
is automated (Harismendy et al., 2009; Morozova and Marra, 2008; Shendure and Ji, 2008;
Strausberg et al., 2008).

Although Sanger sequencing is still the most commonly used sequencing technique, it has a
drawback: pre-sequencing amplification and electrophoretic sizing of DNA fragments is needed
(Millar et al., 2008; Varshney et al., 2009), limiting data throughput of this technology. In recent
years, so called “second generation” or “next-generation” sequencing (NGS) instruments have

been developed, breaking these limitations of Sanger sequencing.

2.3.1 Introduction to next-generation sequencing

The first NGS platform became commercially available in 2005, the FLX Genome Sequencer by
454 Life Sciences (Margulies et al., 2005; http://454.com), now owned by the F. Hoffmann- La
Roche group (Switzerland). In January 2007 lllumina Inc. (San Diego, California, USA) launched
their Genome Analyzer | (Bentley, 2006; http://www.illumina.com) and the Applied Biosystems
(ABI) SOLID (http://www3.appliedbiosystems.com) became available in October of the same
year. These three platforms currently dominate the sequencing arena, although third
generation sequencing technologies, for example the HelicoScope from Helicos BioSciences
(http://www.helicosbio.com), the Polonator instrument (www.polonator.org), “single molecule
real time” sequencing from Pacific Biosciences (www.pacificbiosciences.com) and nanopore
sequencing (http://mcb.harvard.edu/branton/projects-NanoporeSequencing.htm), are in the

developing phase or have already been commercially released.
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Next-generation sequencing reduced dramatically the time and cost of sequencing (Harismendy
et al., 2009; Mardis, 2008), a single instrument like the Illumina HiSeq 2000 can now generate
200 gigabases of sequencing data per week (www.illumina.com) for a fraction of the price of
Sanger sequencing. Besides the parallel sequencing, increasing the data output, DNA is
sequenced directly and there is no requirement for an initial cloning step, adding to the time

and cost savings (Jones, 2010).

The use of universal adaptors, rather than sequence-specific primers, makes next-generation
sequencing specifically suitable for metagenomic sequencing. Random shotgun sequencing
using high-throughput next-generation sequencing has the ability to reveal the sequence of all
the genetic material in a sample without prior knowledge on the organisms present in the
sample and can facilitate large-scale studies to determine population structure and

epidemiology of biological important samples (Hall, 2007; Mardis, 2008; Tucker et al., 2009).

2.3.2 Comparison of three next-generation platforms

Next-generation sequencing technologies can be distinguished from Sanger sequencing in that
they do not use chain termination chemistry and electrophoresis. Rather they rely on
amplification of single DNA molecules to generate clusters of DNA templates held at defined
locations on a solid support. This procedure is called solid-phase amplification. These clusters of
identical molecules are then sequenced in parallel by cyclic incorporation and measurement of
fluorescently labelled nucleotides (lllumina) or short oligonucleotides (ABI SOLID), or the
detection of by-products (454/Roche). Because of the parallel sequencing of the amplified
clusters, this technology is also called massive parallel sequencing or high-throughput
sequencing. For the purpose of this review, brief descriptions of each next-generation platform
are given, however for further details, readers are advised to consult the following review
papers: Ansorge, 2009; De Magalhdes et al., 2010; Kato, 2009; Kircher and Kelso, 2010; Mardis,
2008; Metzker, 2010; Pettersson et al., 2009; Shendure and Ji, 2008; Strausberg et al., 2008;
Tucker et al., 2009; Zhou et al., 2010. Figure 2.4 is a graphical comparison of the sequencing

technologies of these three next-generation sequencing platforms.

Both 454 and SOLID sequencing technologies use DNA fragments ligated to specific adapters

and bound to beads. During emulsion PCR the fragments are amplified. Water droplets, each
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containing one bead and the PCR reagents, are immersed in oil and put through the PCR
thermal cycling. The beads with the amplified templates are then placed on the sequencing

surface (Ansorge, 2009; Mardis, 2008; Tucker et al., 2009).

The 454 technology use a picotiter plate as solid support, one bead is deposited per well. To
start the sequencing reaction, latex beads containing the enzymes sulphurylase and luciferase
are added. The sequencing reactants with only one type of nucleotide are added. DNA
polymerase incorporates the nucleotide, building a complementary DNA chain on the
templates. Upon incorporation of a nucleotide, a pyrophosphate group (PPi) is released,
forming adenosine triphosphate (ATP) in the presence of adenosine phosphosulphate (APS),
catalyzed by sulphurylase. Luciferase catalyzes the reaction of luciferin and ATP to produce
light. The emitted light can be detected and the beads incorporating the specific nucleotide
recorded. The reactants are then washed away and the sequencing reaction repeated
sequentially with the other three nucleotides. Since this technique relies on the release of
pyrophosphate, it is called pyrosequencing (Ansorge, 2009; Mardis, 2008; Shendure and Ji,
2008).

The ABI SOLID (Sequencing by Oligo Ligation and Detection) technology, also called sequencing
by ligation, uses the same emulsion PCR procedure as in 454. The beads are then bound to a
glass support surface, and primers hybridized to the adapters. A mixture of 3’degenerate
octamers, each with a fluorescent label at the 5’ end, and ligase are added to the beads. In each
degenerate octamer, the flurescent label corresponds to the fixed nucleotides. A hybridized
octamer is ligated to the primer by ligase and identified by the fluorescent label, thereby
determining the sequence of the template corresponding to the fixed nucleotides in the
octamer. The label and rest of the octamer are cleaved, and more cycles of incorporation and

detection follow (Mardis, 2008; Metzker, 2010; Shendure and Ji, 2008).

Illumina sequencing technology rely on amplification of single DNA molecules hybridized to the
surface of a flow cell, followed by sequencing-by-synthesis, the detection of every fluorescently
labelled nucleotide built into the growing DNA strand (Ansorge, 2009; Tucker et al., 2009).

[llumina sequencing is reviewed in detail in section 2.3.3.
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Figure 2.4 General comparison of the sequencing technologies from the three next-generation
sequencing platforms: 454/Roche, Illumina and ABI SOLID (Adapted from Hudson, 2008).

Currently, all three sequencing platforms provide a good service and each renders a slightly
different output dependent on the strong point of that system. Comparative figures for the
latest platforms are shown in Table 2.3. In recent years these platforms have seen a dramatic
increase in sequence quality, read length and total data output, therefore the figures quoted

here will soon be improved on. In 2009 the instrument costs itself were similar (~$500.000) (De
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Magalhdes et al., 2010). The choice of sequencing platform will depend on the available input

material, nature of the experimental design and expected outcome.

Table 2.3 Comparison of the latest available next-generation sequencing platforms.
Specifications for the lllumina Genome Analyzer Il (used in this study) are included. (Data were
obtained from the respective websites).

Sequencing platforms

454 GS FLX lllumina HiSeq ABI SOLID 4 lllumina Genome
Titanium 2000° System® Analyzer Il
Output/ run® 400-600 Mb 150-200 Gb 80-100 Gb 3Gb
Run Time 10 hours 8 days 12- 16 days 5 days
Read Length 400 bases 2x100 bases 2x50 bases 2x36 bases
Raw Accuracy 99% 98.50% 99.94% 98.50%

® Mb Megabases, Gb Gigabases

® Information based on paired-end libraries

¢ Information based on mate-paired libraries

For the purpose of this study we chose to use the lllumina Genome Analyzer Il, at the time of
our sequencing the latest sequencing platform from Illumina. In comparison with the FLX
Genome Sequencer, then the flagship sequencer from 454/Roche, the lllumina Genome
Analyzer can generate DNA sequencing data at substantially higher throughput and lower cost,
requiring less starting material. Moreover, the observation of the sequencing procedure was

possible, as an lllumina Genome Analyzer Il instrument was available at a nearby location.

2.3.3 Technical overview of lllumina sequencing

Recently Illumina launched their latest sequencing platform, the HiSeq 2000. The HiSeq 2000
provides an improvement in terms of read length and run time and boost a 150 to 200 Gb data
output capacity per run (Table 2.3, http://www.illumina.com), more than any other current
sequencing platform. The technology used in Illumina’s sequencing platforms, first developed
by Solexa (Bennett, 2004) and acquired by lllumina in 2007, is based on the work of Turcatti and
colleagues (Fedurco et al., 2006; Turcatti et al., 2008). Figure 2.5 is a graphical representation of
the three main steps in the Illlumina sequencing protocol: preparation of DNA, cluster

generation and sequencing.
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Figure 2.5 Diagram illustrating the three steps of the lllumina Genome Analyzer sequencing
technology (Adapted from: http://www.illumina.com).
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During preparation, DNA is fragmented by mechanical force, such as nebulization, or enzymatic
digestion (Figure 2.5A). The ends of the double-stranded DNA are blunt-ended using the
exonuclease activity of Klenow and T4 DNA polymerase and a 3’-adenine overhang is added by
Klenow (exo-) polymerase (Figure 2.5B). Adapters are ligated to the ends of the fragmented
strands (Figure 2.5C). The Illumina system uses Y-shaped adapters to ensure that each fragment
has distinct up- and downstream adapters (Linnarsson, 2010). DNA fragments with added
adapters are size fractionated on agarose gel (Figure 2.5D) and purified. The specific application
will determine which size fraction is selected. The purified DNA fragments are amplified by PCR
using primers complementary to the adapters, to enrich the input material for properly
adapted fragments. The quality of the DNA library is validated by ensuring that a fragment of
the selected size is visible on an agarose gel and optional by cloning and Sanger sequencing.
Absorbance at 260nm is measured to quantify the DNA library and to dilute it to the optimum
concentration (Linnarsson, 2010; Wilhelm and Landry, 2009). Besides DNA, other nucleic acids
including mRNA and small RNAs, such as miRNAs can also be used, with modifications to the
preparation. In this study we used dsRNA as starting material (discussed in section 3.3.1) The
dsRNA was denatured by heating, flash cooled, converted to cDNA (discussed in section 3.7.2)

and further treated as described above.

In the cluster generation step the single DNA fragments are clonally amplified to form clusters
of identical molecules. A cluster of identical molecules is necessary during sequencing to
enhance the fluorescence sufficiently for the imaging systems to detect it. A glass flow cell is
prepared by dividing it into eight lanes and coating the interior surface with oligonucleotides
complementary to the adapters used (Mardis, 2008). The oligonucleotides are linked to the
glass surface via a flexible linker (Shendure and Ji, 2008). The glass flow cell acts as a solid
support on which amplification takes place, allowing the clusters to be spatially separated.
Currently the flow cell can retain up to 1 billion clusters, each with ~1000 template copies

(www.illumina.com; Shendure and Ji, 2008).

The adapter-ligated DNA fragments are linked to the surface of the flow cell by a heating and
cooling step (Figure 2.5E) (Mardis, 2008). Clusters are generated by incubation with free
nucleotides and Bst polymerase. The free ends of the fragments hybridize with nearby

complementary adapters. The adapters act as a primer, and a complementary DNA strand is
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synthesized, a procedure named bridge amplification (Figure 2.5F). The double stranded DNA
fragments are denatured with formamide (Shendure and Ji, 2008) and the process repeated to
generate clusters of identical DNA fragments representative of a single DNA fragment in the
original library (Figure 2.5G). In the last cycle the DNA fragments are denatured and a
sequencing primer annealed to each DNA strand (Figure 2.5H) (Shendure and Ji, 2008; Tucker et
al., 2009).

The flow cell with the DNA clusters is subjected to sequencing. The Illumina system applies the
cyclic reversible termination (CRT) method, a cyclic method that involves three steps:
nucleotide incorporation, fluorescence detection and cleavage. The nucleotides are modified to
have their 3’-OH group blocked with reversible terminators, to ensure that only one nucleotide
is incorporate per cycle, and to contain a cleavable fluorophore (Figure 2.6). Polymerase and
the four differentially fluorescent labelled, modified nucleotides are added to each lane of the
flow cell. The sequencing primers prime DNA synthesis and the first nucleotide is incorporated
in the complimentary DNA strand, building on the template of the original molecule. After each
incorporation cycle the excess reactants are washed away and an image is taken of the clusters
to identify the incorporated differentially fluorescent labelled nucleotide. The 3’-ends of the
nucleotides are unblocked, the fluorescent labels cleaved, washed away and the nucleotide
incorporation cycle is repeated (Figure 2.51 and J). Each lane of the flow cell is divided into 300
tiles that are individually photographed. The images are captured by a camera and the four
fluorescent colours are detected using two lasers. At the end of the sequencing run, the images
are analyzed to identify the nucleotides incorporated and hence the sequence of the DNA
fragment in each cluster (Figure 2.5K). As one base is determined per sequencing cycle, the
number of cycles equals the read length (Ansorge, 2009; Metzker, 2010; Pettersson et al.,
2009).
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Figure 2.6 Diagram of a modified
nucleotide used in lllumina sequencing
(Adapted from Metzker, 2010).

If a paired-end sequencing run is performed, the DNA templates are inverted, the end that was
sequenced is now attached to the glass flow cell, allowing for the other end to be sequenced
(www.illumina.com). Paired-end reads are generated by size-selection of DNA fragments
(usually only 200bp fragments are selected) and sequencing of the first number of nucleotides,

depending on the read length used, from both ends of the fragments (Medvedev et al., 2009).

2.3.4 Bioinformatic analysis of next-generation sequencing data

The advent of NGS platforms led to a significant increase in sequencing throughput, allowing
discoveries not previously accessible. But this progress in sequencing technology has not been
matched by an equal progress in bioinformatic tools necessary for analyzing and interpreting

the wealth of sequencing data (McPherson, 2009).

2.3.4.1Bioinformatic challenges when dealing with next-generation sequencing data
The characteristics of NGS data, shorter read lengths and higher coverage, introduce major

bioinformatic challenges when analyzing these data. Sequence reads are produced in large
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quantities and place different demands on assemblers than Sanger reads. Alignments using
NGS data typically take longer to complete, it may consume hundreds of central processing unit
(CPU) hours to align and assemble millions of short DNA reads to create contigs. Additionally,
the shorter read length of NGS sequence data complicates the assembly of repetitive regions or

gene duplications (Pop, 2009).

Next-generation sequencing data are generally considered to have a lower raw accuracy in
comparison to Sanger sequence data (De Magalhdes et al.,, 2010; Tucker et al., 2009). The
quality of the sequence data are influenced by the sample preparation and sequencing
protocols (Trapnell and Salzberg, 2009). Furthermore, each of the respective NGS platforms
introduces its own specific type of sequencing errors and error profiles (De Magalhdes et al.,
2010; Strausberg et al., 2008). In lllumina sequencing data, substitutions are the most frequent
error type, especially after incorporation of a “G” base. Homopolymeric repeats are the cause
of most errors in 454 data, causing insertions/deletions (Metzker, 2010). Because sequence
quality typically deteriorates with increase in read length, it is often needed to trim error-prone
read ends, reducing the data set size. However, the greater depth of coverage of sequenced
fragments, allow for bioinformatic assembly of good quality contigs (Imelfort and Edwards,

2009).

The added challenge of metagenomic sequencing with high-throughput sequencing technology
is to assemble the sequences in contigs, to construct genomes and assign an identity to
sequence fragments. In conventional sequencing projects, all sequenced fragments originate
from a single genome. When using a metagenomic sequencing approach on genetic material
from an environmental sample, however, it is unknown which sequences originate from which
species (Wooley and Ye, 2009). A further obstacle is the genetic variation of a population within
species, complicating the assembly of full genome sequences (Miller et al., 2010; Tyson et al.,
2004). It is also difficult to distinguish between true sequence variation and sequencing errors
(Valdivia-Granda, 2008). To enable quantitative analysis, the sequencing data must reflect the
original abundance of RNA molecules in the sample. Some RNA molecules can form secondary
structures, preventing it from denaturation and efficient sequencing, resulting in a skewed data

set (Beaume et al., 2010).
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2.3.4.2Bioinformatic tools for next-generation sequencing data

Since 2005 several in silico software tools and algorithms have been developed specifically for
analysis of NGS data in a broad range of application fields. The reader are revered to several
papers discussing a number of these bioinformatic tools: Horner et al., 2010; Imelfort and
Edwards, 2009; Li and Homer, 2010; Miller et al., 2010; Nielsen et al., 2010; Scheibye-Alsing et
al., 2009; Trapnell and Salzberg, 2009. The performance of the analysis software depends
greatly on the sequence length, depth of sequence coverage (fold coverage) and relative error-
free sequencing data (DiGuistini et al., 2009). No single bioinformatic tool will be suitable for
analysis of all NGS data, as each was designed having a specific application in mind and each

has its own inherent weaknesses and strengths.

The “first step” analysis tools are typically categorized in three groups: de novo sequence
assemblers, used to create contigs from short read sequence data purely based on overlapping
sequence information; mapping assemblers, short read sequence data are mapped to a
reference genome and a consensus generated; and alignment viewers, used to visualize the
alignments. In Table 2.4 a list of such of NGS data analysis software is presented. In section
2.3.3.4.1 and 2.3.3.4.2 software used in this study are discussed: Velvet, a de novo short read

assembler and MAQ, a mapping assembler.

Besides this alignment and assembly software, software for variant, single nucleotide
polymorphism and insertion/deletion detection, are available. Integrated analysis software,
able to perform all or some of the above mention functions, are also offered. The respective
sequencing platforms developed their own analysis tools: Consensus Assessment of Sequence
and Variation (CASAVA) developed by llumina (http://www.illumina.com
/software/genome_analyzer_software.ilmn#third_party tools) and the GS De Novo Assembler,
Reference mapper and Variant Analyzer by 454/Roche (http://454.com/products-

solutions/analysis-tools/index.asp), are provided for free with the respective instruments.
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Table 2.4

alignment viewers. Websites are shown for more information on this software.
De novo short read assemblers

ABySS
ALLPATHS

EDENA
EULER-SR
MIRA3
SHARCGS
SSAKE

VCAKE
Velvet
Mapping assemblers
AB mapreads
BFAST
Bowtie

BWA
CloudBurst
GMAP

MAQ

MOM
MOSAIK
MuMRescuelite
PASS

RMAP
SeqMap
SHRiIMP
Soap
Vmatch
Z00M

http://www.bcgsc.ca/platform/bioinfo/software/abyss
http://www.broadinstitute.org/science/programs/genome-
biology/computational-rd/computational-research-and-development
http://www.genomic.ch/edena.php
http://euler-assembler.ucsd.edu/portal/
http://chevreux.org/projects_mira.html
http://sharcgs.molgen.mpg.de/download.shtml
http://www.bcgsc.ca/platform/bioinfo/software/ssake/releases/3.2
http://mac.softpedia.com/get/Math-Scientific/VCAKE.shtml
http://www.ebi.ac.uk/~zerbino/velvet/

http://solidsoftwaretools.com/gf/project/mapreads/
http://sourceforge.net/apps/mediawiki/bfast/index.php?title=Main_Page
http://bowtie.cbcb.umd.edu
http://mag.sourceforge.net/bwa-man.shtml
http://cloudburst-bio.sourceforge.net/
http://www.gene.com/share/gmap/
http://mag.sourceforge.net

http://mom.csbc.vcu.edu
http://bioinformatics.bc.edu/marthlab/Mosaik
http://genome.gsc.riken.jp/osc/english/dataresource/
http://pass.cribi.unipd.it

http://rulai.cshl.edu/rmap/
http://biogibbs.stanford.edu/~jiangh/SeqMap/
http://compbio.cs.toronto.edu/shrimp/
http://soap.genomics.org.cn

http://www.vmatch.de/

http://www.bioinfor.com

Genome Browsers/Alignment Viewers

EagleView

MapView

SAMtools
Compiled from:

http://bioinformatics.bc.edu/marthlab/EagleView
http://evolution.sysu.edu.cn/mapview/
http://www.bcgsc.ca/platform/bioinfo/software/sam

Examples of available de novo short read assemblers, mapping assemblers and

Imelfort and Edwards, 2009; Horner et al., 2010; Li and Homer, 2010; Miller et al., 2010; Nielsen
et al., 2010; Scheibye-Alsing et al., 2009; Trapnell and Salzberg, 2009; Varshney et al., 2009
http://www.genomeweb.com/sequencing/moving-simulations-real-data-short-read-

assemblers-startfacing

http://www.illumina.com/software/genome_analyzer_software.ilmn#third_party_tools
http://seqanswers.com/forums/showthread.php?t=43,
http://mi.caspur.it/ngs/software_review.php

http://sequenceassembly.com/
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23.4.21 Velvet

lllumina sequence data from this study were assembled using Velvet (Zerbino and Birney, 2008;
http://www.ebi.ac.uk/~zerbino/velvet), a de novo short read assembler recommended by
Illumina. Velvet is a set of algorithms specifically developed to assemble short sequence reads
produced by next-generation sequencing technologies and is based on manipulating de Bruijn

graphs for time-efficient assembly of short sequence reads (Zerbino and Birney, 2008).

The sequence reads are first divided into a subset of shorter fragments of a fixed length, called
the hash length (k), and these fragments are called k-mers. Each k sequence observed is
represented as a “node” in the De Bruijn graph, with an “edge” or connection between them if
they occurred adjacently in the original sequence read. A correct path through these nodes,
representing an original read or genome present is called an Eularian path (Pop and Salzberg,
2008; Pop, 2009). Figure 2.7 is a graphical illustration of the De Bruijn graph theory. Velvet uses
“hash table” indexing to assist rapid searching of the de Bruijn graph to construct contigs from
the overlapping sequence reads. In the hash tables the identity and position of the first

occurrence of each k-mer in the de Bruijn graph are recorded (Flicek and Birney, 2009).

Contigs are assembled into scaffolds using paired-end information. Paired-end reads are
created by fragmenting DNA followed by selection of a specific fragment size. These fragments
are sequenced from both ends. Forward and reverse reads from a specific fragment remain
linked with the known insert length between them. This data can be used to link contigs to

create scaffolds, although no overlapping sequence data is available (Zerbino and Birney, 2008).
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Figure 2.7 Diagram illustrating the theory of De Bruijn graphs used in
Velvet assembler a) Sequence read with possible k-mers b) De Bruijn graph
featuring nodes and edges c) Eularian paths showing two overlapping
sequence reads. (Adapted from Pop, 2009).

2.3.4.2.2 MAQ

Mapping and Assembly with Quality (MAQ) assembler (Li et al., 2008;
http://MAQ.sourceforge.net/) is a freely available software. MAQ is a mapping assembler, so
called because the original short sequence reads are reassembled or “mapped” to a reference
sequence. A coverage profile for the reference sequence can be generated, showing the
percentage sequence covered and depth of sequence, by calculating the number of times each
nucleotide is covered by a sequence read. MAQ can also be used for single nucleotide
polymorphism (SNP) detection and to determine nucleotide variation among sequence reads in
the raw data and the final consensus sequence. MAQview is included in the MAQ package and

can be used to view the alignments (Li et al., 2008).
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MAQ uses “seed indexing” for fast sequence alignment (Li et al., 2008). The first 28bp of the
sequence read, regarded as the most accurate part (Trapnell and Salzberg, 2009), are divided
into four segments, called “seeds”. When set to default mode, MAQ will report on reads
aligning with two or less mismatches. These two mismatches can be in two seeds at most, with
the two other seeds having perfect matches. By aligning all six the possible combinations of
seeds to the reference sequence it is possible to create a list of candidate positions where the
read can align with two or less mismatches in the first 28bp. This information is stored in six
hash tables for fast indexing (Li and Homer, 2010). Alignment of seeds is much less
computational intensive than aligning the complete sequence read. The mismatches for each
alignment are then weighted using the quality score for nucleotides in the sequence read.
Quality scores are provided with the raw data to give an indication of the confidence that each
base is called correctly. Mismatches caused by sequencing errors should rather occur at
nucleotide positions with lower quality score, while true SNP’s is at position with higher quality

scores (Flicek and Birney, 2009; Trapnell and Salzberg, 2009).

2.4 Conclusion

Next-generation sequencing technologies are now used in an increasingly diverse range of
applications to answer biological problems not previously thought to be possible.
Improvements to the current sequencing technologies are being developed at a rapid tempo,
and new techniques such as multiplexing and sample tagging, are constantly added. The high
sequence throughput capacity enables large-scale metagenomic studies, including studies to
investigate disease pathogens. Although, at present the cost of the technique is still limiting, in
future next-generation sequencing can became a routine diagnostic technique for detection of

pathogens.
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Chapter 3: Deep sequencing analysis of viruses infecting
grapevines: Virome of a vineyard

Beatrix COETZEE , Michael-John FREEBOROUGH, Hans J MAREE, Jean-Marc CELTON,
D Jasper G REES and Johan T BURGER (2010) Virology 400(2):157-163.

3.1 Abstract

Double-stranded RNA, isolated from 44 pooled randomly selected vines from a diseased South
African vineyard, has been used in a deep sequencing analysis to build a census of the viral
population. The dsRNA was sequenced in an unbiased manner using the sequencing-by-
synthesis technology offered by the lllumina Genome Analyzer Il and yielded 837 megabases of
metagenomic sequence data. Four known viral pathogens were identified. It was found that
Grapevine leafroll associated-virus 3 (GLRaV-3) is the most prevalent species, constituting 59%
of the total reads, followed by Grapevine rupestris stem pitting-associated virus and Grapevine
virus A. Grapevine virus E, a virus not previously reported in South African vineyards, was
identified in the census. Viruses not previously identified in grapevine were also detected. The
second most prevalent virus detected was a member of the Chrysoviridae family similar to
Penicillium chrysogenum virus. Sequences aligning to two other mycoviruses were also

detected.

3.2 Introduction

Grapevine is an important global commodity crop which is widely planted throughout
temperate regions. Viruses, however, are a significant factor in reducing the quality and
guantity of the yield and are known to reduce the productive life of vineyards (Martelli and
Boudon-Padieu, 2006). Grapevine is subject to infection by more than 60 different viruses, the
most known for any crop plant (Martelli and Boudon-Padieu, 2006). Most important grapevine
virus diseases are caused by complexes of viruses, with up to nine different viruses having been
identified in a single vine (Prosser et al., 2007). In South Africa, as in most grape-growing
regions of the world, grapevine leafroll is regarded to be the most significant virus disease
affecting grapevine, with Shiraz disease and Shiraz decline becoming more prominent as

emerging diseases in the industry. Leafroll disease is well characterized and is associated with
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up to 10 different viruses of the Ampelovirus genus, with Grapevine leafroll-associated virus 3
(GLRaV-3) being the most prominent and widely distributed virus associated with the disease.
In South African vineyards it appears that Grapevine rupestris stem pitting-associated virus
(GRSPaV) is most frequently associated with Shiraz decline (Goszczynski, pers. com.), whilst
Grapevine virus A (GVA) seems to be most frequently associated with Shiraz disease
(Goszczynski, 2007). The etiologies of these and most other grapevine virus diseases are not
resolved. While these viruses have certainly been shown to be closely associated with the
respective diseases, it is generally accepted that additional viruses are associated with these
diseases. Moreover, anecdotal evidence exists for differing etiologies for the same disease,
depending on geographical region, the stage of the growing season and the grapevine

genotype.

Present disease diagnostics rely on ELISA or RT-PCR and target the viruses that have historically
been associated with these diseases. While these tests are highly specific, they may not result
in an accurate reflection of the etiological status of the tested plant, or of the particular
disease, since none of the current diagnostic techniques address the potential contribution of
other known or unknown viruses that may be involved in the etiology of a particular disease.
Moreover, the error prone replication of RNA viruses leads to quasispecies, which can further

complicate PCR-based detection assays as not all variants of the virus may be detected.

New and powerful technologies which are able to sequence viruses from environmental
samples without the need for laborious and costly purification, cloning and screening
techniques can result in the generation of sequence information for the complete virome in an
unbiased fashion (Al Rwahnih et al., 2009; Cann et al., 2005; Kreuze et al., 2009; Williamson et
al., 2008). These data could help to identify new viruses in disease complexes, identify the
dominant variants of the viral species and give an indication of the frequency of viruses found
in the infected material. Consequently, the data can be used to develop more accurate
diagnostic assays. Next generation sequence data has been used successfully to evaluate the
viruses present in a single grapevine plant displaying typical Syrah decline symptoms (Al
Rwahnih et al., 2009), to identify an unknown virus in Liatris spicata (Adams et al., 2009) and to
provide deep sequence analysis of virus infected sweetpotato plants (Kreuze et al., 2009). In

these three studies, potential new viruses were discovered after analysis of the generated
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sequence data. Al Rwahnih et al. (2009) generated long read sequences (LRSs) of ~200 bp and
used BLAST analysis to confirm the expected presence of GRSPaV, to show the presence of
rupestris vein-feathering virus and to identify a new marafivirus, grapevine syrah virus-1.
Similarly, Adams et al. (2009) determined the sequence of Pepino mosaic virus from tomato
using LRSs. These researchers also identified a new member of the Cucumovirus genus,
Gayfeather mild mottle virus, from a diseased Liatris plant of unknown etiology. In a study by
Kreuze et al. (2009) sweetpotato plants were inoculated with two known viruses singly or in
combination. Sequence data obtained from short read sequences (SRSs) of ~24 bp yielded the
expected full-length sequences of the inoculated viruses (Sweetpotato feathery mottle virus
and Sweetpotato chlorotic stunt virus), as well as that of unknown viruses belonging to the
Badnavirus and Mastrevirus genera. These three studies indicate the usefulness of next
generation sequencing technologies and a metagenomics approach to identify known viruses

and to discover possible new viruses from diseased plant material.

Adams et al. (2009) and Kreuze et al. (2009) concluded that next generation sequencing
technologies can be used as a diagnostic tool to identify a plant virus when no prior knowledge
of the virus is available. Therefore, it can be used as an investigative technique to generate
sequences of multiple viruses, if present, in an unbiased fashion due to the use of non
sequence specific primers. This could lead to the identification of the viruses and a better

understanding of the disease especially when its etiology is currently unknown.

In this paper we describe the wuse of sequencing-by-synthesis technology
(http://www.illumina.com/technology/sequencing_technology.ilmn) on the massively parallel
Illumina Genome Analyzer ll, to sequence an environmental sample composed of 44 randomly

selected vines, to determine the viral profile of a severely diseased vineyard.

3.3 Results

3.3.1 Sequencing

Double-stranded RNA was isolated from lignified cane material pooled from 44 vines that were
randomly selected in a Vitis vinifera cv. Merlot vineyard. Integrity of the dsRNA was confirmed

by diagnostic RT-PCR amplification of GLRaV-3, GRSPaV and GVA (data not shown).
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The dsRNA was prepared for cDNA synthesis followed by sequencing. cDNA fragments of ~200
bp were selected for PCR enrichment. Quantitative PCR was used to determine the optimal
amplification of the ~200 bp cDNA fragments (Supplementary data 1) and 33 PCR cycles were
used for subsequent cDNA amplification. Sequencing-by-synthesis was performed using the
[llumina Genome Analyzer Il with 51 cycles. Approximately 13 million clusters were obtained on
a single sequencing lane of the lllumina flow cell. Approximately 74% of these clusters could be
analyzed and yielded quality sequence data. The paired-end sequence data yielded 19,247,026
reads, which translates to more than 837 megabases of sequence data from 1/8™ of an lllumina

flow cell.

3.3.2 De novo sequence assembly and analysis

Reads were assembled into scaffolds using the Velvet 0.7.31 de novo assembly algorithm
(Zerbino and Birney, 2008; http://www.ebi.ac.uk/~zerbino/velvet). A variety of parameters
were tested, yielding scaffolds that varied between 100 and 8,624 nt in length. Parameters for
optimal assembly were selected based on number and length of the scaffolds obtained. The
following parameters were used for all further analyses: hash length of 23, coverage cut-off of
50, expected coverage of 1,000 and a minimum scaffold length of 100. In this assembly,
7,895,103 reads (41%) assembled into 449 scaffolds (Supplementary data 2). Forty-eight of the
scaffolds were larger than 1,000 nt and the largest scaffold was 8,624 nt in length. These
scaffolds were subjected to BLAST (Basic Local Alignment Search Tool) (Altschul et al., 1997)
searches against the NCBI non-redundant (nr) DNA and protein databases and classified
according to the sequences they aligned to with the highest bit score. The scaffolds aligned to
GLRaV-3 (124), GRSPaV (1) and GVA (7), which represent 59%, 4% and 1% respectively of the
analyzed read data. Grapevine virus E (GVE) was also identified, with 2 scaffolds aligning,
accounting for 1% of the read data (Figure 3.1). A single scaffold aligned to GVB. However, due
to the low homology (47% amino acid identity) and read content of this scaffold, it was omitted

from Figure 3.1.
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No hit

GLRaV-3

Host
14.4%

Bacteria and Fungi
2.6%

Unassigned viruses
0.2%

Totiviridae
1.1%

Chrysoviridae
4.5%

1.09% GRSPaV
3.8%

Figure 3.1 Comparative percentages for read counts utilized in scaffolds for each sequence
classification according to best hit with BLASTn or BLASTx searches. GLRaV-3 Grapevine leafroll-
associated virus 3, GRSPaV Grapevine rupestris stem pitting-associated virus, GVA Grapevine
virus A and GVE Grapevine virus E

Furthermore, BLAST searches against the non-redundant databases detected the presence of
three mycoviral families. Twenty-six scaffolds, accounting for 5% of the assembled read data
alighed to the fungi-infecting dsRNA viruses from the family Chrysoviridae: Penicillium
chrysogenum virus (PcV), Helminthosporium victoriae 145S virus and Cryphonectria nitschkei
chrysovirus 1. Two scaffolds (1.1% of read data) aligned to Aspergillus mycovirus 1816, a
member of the family Totiviridae and three to the unassigned Fusarium graminearum dsRNA
mycovirus 4 (0.2% of read data). Twenty-two of the 31 scaffolds aligning to these viruses
aligned at a low homology and were only identified when searching against the NCBI (nr)
protein database. Bacterial, fungal and host-derived scaffolds were also identified but will not

be discussed in further detail. A further 188 scaffolds representing 13% of analyzed read data
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did not align to any known sequences in the NCBI databases. Sequence classifications, the
number of scaffolds and read counts incorporated in scaffolds of the dominant viruses, are
listed in Table 3.1 (Velvet de novo assembly). To give an indication of relative abundance, the

percentage read counts in each sequence classification is given in Figure 3.1.

3.3.3 Re-assembly against reference sequences

Twenty three representative variants for the five dominant viral species identified in BLAST
searches, were extracted from the NCBI database, and used as reference sequences in further
re-assembly studies using the Mapping and Assembly with Quality (MAQ) assembler (Li et al.,
2008; http://MAQ.sourceforge.net/). Complete genome sequences of GLRaV-3, GRSPaV, GVA
and PcV were used, and a partial sequence of GVE, since the genome for the specific strain with
the highest sequence identity has not been fully sequenced yet. The extracted sequences for
the 23 representative variants were used simultaneously as reference sequences in a MAQ re-
assembly analysis to determine the dominant variant for each virus species based on the read
count. A total of 3,860,942 reads accounting for approximately 20% of the total read data
aligned to the reference sequences (Table 3.1). To verify the presence of these variants,
reference sequences were used individually for re-assembly analysis to calculate the read
count, average depth of sequence and the average coverage of the respective genomes (Table
3.1). The most prominent variants for each virus species could be selected based on these
criteria (Figure 3.2). However, the reference strains used in the assemblies are only
representative of the viral groups and not identical to the variants detected in this study,
therefore the random distribution of reads on the genomes with higher read counts are
observed in areas with high sequence homology between the different viral variants. Data from

individual re-assemblies were used for further analyses.
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Table 3.1 Comparison of de novo and re-assembly data for the five dominant virus species
identified in this study. De novo assembled scaffolds are classified according to best alignment (highest
bit score) in the NCBI database found with BLASTn and BLASTx searches. MAQ re-assembly data are

shown for the 23 representative variants identified after de novo assembly analysis.
Velvet de novo assembly

GenBank
accession
number
GLRaV-3  EU259806°
EU344893°
EF508151°
AF037268°
AJ606358°
DQ314610°
AJ748516°
EF103903°
AY704412°
AY495340°
AJ748536°
EU344896"
DQ911148°
EF445656°
AJ748520°
F1786016"
DQ780887
ABY87025°

d

GRSPaV  AY881626°
AY881627°
AF057136°
AF026278°
AY368590°
AY368172°

GVA X75433°
DQ855088°
DQ787959°
DQ855084°
DQ855086°
DQ855082°
DQ855081°
DQ855083°
DQ855087¢
AF007415°
AY244516°

GVE AB432910°
AB432911°

Pcv AF296439°
AF296442°
AAM95601°
AAM95604°
AAM95602°
AAM95603°
AAM68955°
AAM68953°
ACT79258°
NC_007539°
NC_007540°
NC_007541°
NC_007542°

Total read count

Strain®
GP18
Cl-766

NY1

SG1

BS
GRSPaV-1
GRSPaV-1
SY

PN

I1s151
P163-1
GTR1-1
GTG11-1
GTR1-2
P163-M5
GTR1SD-1
KWVMo4-1
BMO32-1
PA3

TvAQ7
TvP15

Seg 1 ATCC 9480
Seg 2 ATCC 9480
Seg 3 ATCC 9480
Seg 4 ATCC 9480

No of
scaffolds
66
25

[
[N

P R R PR PR R R RPRRPRRPRRNNO

124

ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

zZ2 2 2
O O O

P PR P NWOORE NP RPN

P
O

ND
ND
ND
26

GLRaV-3 Grapevine leafroll-associated virus 3
GRSPaV Grapevine rupestris stem pitting-associated virus

GVA Grapevine virus A
GVE Grapevine virus E

PcV Penicillium chrysogenum virus

ND — not detected

Read

count”
2,608,947
1,048,903
487,297
120,333
132,454
32,232
47,944
26,255
25,796
20,226
17,824
17,542
11,343
1,728
1,189
801
740
20,397
4,621,195
296,352
ND
ND
ND
ND
ND
296,352
33,672
45,444
ND
ND
ND
ND
ND
ND
ND
ND
ND
79,116
69,780
1,898
71,678
84,403
751
9,025
122,873
70,909
54,690
14,017
1,973
537
ND
ND
ND
ND
359,178

% read
count
56%
23%
11%
3%
3%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
100%
100%
ND
ND
ND
ND
ND
100%
43%
57%
ND
ND
ND
ND
ND
ND
ND
ND
ND
100%
97%
3%
100%
23%
0%
3%
34%
20%
15%
4%
1%
0%
ND
ND
ND
ND
100%

Simultaneous
re-assembly

Read

count
3,616,585
4,673
66,943

3,688,201
120,654
4,251
1,605
1,462
163

151
128,286
1,230
12,773
16,217
685

196

83

12

12

7

0

0
31,215
18
13,204
13,222

o O O o

0
3,860,924

% read

count
98%
0%
2%

94%
3%
1%
1%
0%
0%

4%
41%
52%
2%
1%
0%
0%
0%
0%
0%
0%

0%
100%

MAQ re-assembly

Read

count
4,242,321
1,678,187

1,922,950

7,843,458
135,421
16,696
32,075
31,929
3,071
2,582
221,774
2,533
26,190
28,892
2,606
1,169
1,122
1,007
1,152
1,313
1,084
1,084
68,152
160
13,207
13,367

o O O o

0
8,146,751

Individual re-assemblies

Average
% read depthof Genome
count sequence coverage

54% 10,009 100%
21% 3,951 90%
25% 4,558 92%
100%

61% 653 90%
8% 76 35%
14% 152 56%
14% 150 55%
1% 14 10%
1% 12 10%
4% 14 22%
38% 149 94%
42% 166 93%
4% 14 24%
2% 6 10%
2% 6 10%
1% 5 12%
2% 6 9%
2% 7 11%
2% 6 10%
2% 6 10%
1% 1 3%
99% 178 99%
0% 0 0%
0% 0 0%
0% 0 0%
0% 0 0%

? Strain names only shown for sequences used in MAQ.
® Number of reads incorporated in scaffolds

‘Complete genome sequence
“ Partial genome sequence

¢ Protein sequence
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Figure 3.2 MAQ-reassembly of reads on four full-length genomes representing the dominant
variants for a) GLRaV-3 (GP18), b) GRSPaV (SG1), c) GVA (GTR1-1) and d) GVA (P163-1). GVE
was excluded due to the lack of a full-length genome. Schematic representations of virus
genomes with numbered open reading frames are shown above graphs. Grey bars below graph
highlight areas with no coverage. GLRaV-3 Grapevine leafroll-associated virus 3, GRSPaV
Grapevine rupestris stem pitting-associated virus, GVA Grapevine virus A
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The GLRaV-3 variant GP18 had the highest average depth of sequence (10,009 nt coverage)
followed by GRSPaV SG1 (653 nt), GVE TVP15 (178 nt) and GVA variants GTR1-1 (165 nt) and
P163-1 (149 nt) (Table 3.1, Figure 3.2). The genome coverage for the four full-length genomes
of the dominant variants were 100% for GLRaV-3 (GP18), 90% for GRSPaV (SG1), 93% for GVA
variant GTR1-1 and 94% for P163-1 (Table 3.1, Figure 3.2). GVE was excluded due to the lack of
a full length reference genome. The average depth of sequence and genome coverage of PcV

was low due to the poor sequence similarity to the reference sequence.

Despite the use of a dsRNA-specific extraction procedure, host nucleic acids were also
sequenced. Ten percent of the total reads aligned to the 19 Vitis vinifera chromosomes
(GenBank accession no: NC_012007 — NC_012025), chloroplast (GenBank accession no:
NC_007957) and mitochondrial sequences (GenBank accession no: NC_012119) with an
average depth of sequence of 0.4 nt and genome coverage of 0.4%. This implies that the dsRNA
purification protocol is an efficient enrichment procedure, but does not totally exclude all host

single-stranded RNA.

3.4 Discussion

Both de novo and re-assembly analyses showed the GP18 variant of GLRaV-3 (Maree et al.,
2008) to be the most abundant isolate of all the viruses identified in this sample. Sixty-six of the
124 de novo assembled scaffolds (56% of the GLRaV-3 read data) aligned preferentially to the
GP18 variant. The 58 remaining scaffolds aligned to 17 different GLRaV-3 sequences available in
the NCBI database (Table 3.1). The lack of a full genome length scaffold for GLRaV-3 could be
due to the diversity observed within the scaffolds and the possibility of two or more variants of
GLRaV-3 being present in the sample. Re-assembly analysis confirmed the dominance of a
GP18-like variant, as the highest number of reads could be re-assembled against this reference
sequence, with 100% genome coverage and an average depth of sequence of 10,009 nt (Table
3.1, Figure 3.2A). After re-assembly analysis, data suggested that two additional GLRaV-3
variants (Cl-766 and NY1) were present based on the read count, average depth of sequence
and genome coverage (Table 3.1). These two variants share 97.6% identity, which suggested
that one GLRaV-3 variant similar to the NY1/CIl-766 variants might be present in the vineyard.

Moreover, the high variability noted in BLASTn pairwise analysis suggests that the identification
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of new grapevine leafroll-associated ampeloviruses from this sequence data cannot be

excluded (Supplementary data 3).

A near full-length GRSPaV scaffold (8,624 nt in length, accounting for 296,352 reads) was
generated in the de novo assembly, BLASTn alignments indicated that this viral variant shares
92.3% sequence identity with the SG1 variant (Figure 3.3, Supplementary data 3) (Meng et al.,
2005). Re-assembly of the reads against GRSPaV full length genomes confirmed that the
GRSPaV is similar to the SG1 variant due to the read count (135,421 reads), average depth of
sequence (653 nt) and 90% genome coverage (Table 3.1, Figure 3.2B). The GRSPaV scaffold,
Node 192, had complete coverage, showing that a GRSPaV variant similar but not identical to

the SG1 strain was present.
100 [ GRSPaV-1 (AF026278)

100 —— GRSPaV-1 (AF057136)

GRSPaV-SG1 (AY881626)
NODE 192

GRSPaV-BS (AY881627)

GRSPaV-SY (AY368590)

GRSPaV-PN (AY368172)

—
0.02

Figure 3.3  Phylogenetic tree (bootstrap consensus tree) showing the relationship between
the six complete genome sequences and the de novo generated scaffold (Node 192) for
Grapevine rupestris stem pitting-associated virus (GRSPaV). Node 192 group with the SG1
(AY881626) strain. GenBank accession numbers are indicated in brackets. Bootstrap values (500
replicates) are indicated above the branches. The scale indicates number of substitutions per
base position.

Analysis of the GVA scaffolds indicated that a variant in the molecular group Ill (Goszczynski et
al., 2008) is present in this vineyard. Seven de novo assembled scaffolds, accounting for 79,116
reads, aligned to GVA variants. Three scaffolds, including a scaffold of 5,826 nt, aligned to the
P163-1 variant in molecular group lll, and four scaffolds aligned to the Is151 strain in molecular
group |. Re-assemblies against the molecular group Il variants, P163-1 and GTR1-1 (Goszczynski
et al., 2008) were comparable with respect to read count, average depth of sequence, genome
coverage (Table 3.1, Figure 3.2C and D) and BLASTn pairwise alignment of scaffolds
(Supplementary data 3). This suggests that a molecular group Il variant of GVA is present. The
four de novo assembled scaffolds which aligned preferentially to a GVA variant in molecular

group | were not confirmed by re-assembly analysis as the genome coverage, depth of
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sequence and number of reads aligning to variants from this molecular group were poor (Table
3.1). These results lead us to propose that only a GVA variant of molecular group lll is present in

the diseased vineyard.

The sequence data identified a fourth virus, GVE, which has not previously been detected in
South Africa. Subsequent PCR amplification with diagnostic primers, confirmed the presence of
GVE in the samples from this vineyard. Two scaffolds were obtained for GVE, the largest being
5,172 nt in length, which aligned to and extends the partial sequence of the TvP15 strain
available in the NCBI database (Nakaune et al., 2008). Although one of the scaffolds aligned
with a higher bit score to the TvAQ7 strain, probably because the TVAQ7 sequence is essentially
complete and allows for a larger part of the scaffold to align, the scaffold had higher homology
to the TvP15 partial sequence (Supplementary data 3). This suggests that read data can be
assembled into scaffolds that can align to known virus sequences but can also extend the
sequences of partially sequenced viral genomes, expanding existing sequence data. The
presence of the TvP15 isolate was confirmed with re-assembly analysis as this GVE isolate had
significantly higher read count, average depth of sequence and genome coverage than the GVE
TvAQ7 strain (Table 3.1). This also shows that care must be taken when assigning the data to

specific strains depending on already sequenced complete genomes.

A total of 5% of the analyzed read data aligned to members of the Chrysoviridae family, making
it the second most abundant virus group isolated from this vineyard after GLRaV-3. Homology
to known members of the Chrysoviridae was too low to align at the nucleotide level apart from
seven scaffolds, 19 scaffolds were only revealed when searching the NCBI (nr) protein database.
The yet unidentified chrysoviruses that we detected could not be classified beyond family level
with either de novo assembly or reassembly analysis. These viruses are divergent from all other
members of the family that have been sequenced to date. The PcV reference sequences used in
the analysis did not correspond at the nucleotide level to the member(s) of the Chrysoviridae
detected in this sample (Supplementary data 3) and thus no reads aligned to PcV in MAQ re-
assembly analysis (Table 3.1). The role of these viruses in plant disease is unknown at present.
It is also not clear whether members of this family use plants or fungi as the primary host. We
propose that these viruses can be isolated from grapevine phloem tissue, implying that plants

may act as host to the isolated virus. However, the possibility that an as yet unidentified fungal
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host may exist within the grapevine cannot be excluded, we therefore propose that the
possible role that these dsRNA viruses play in plant diseases be investigated further. Similar

ambiguous results were obtained with Amasya cherry disease (Covelli et al., 2004).

To estimate the relative abundance of the four dominant virus species in the diseased vineyard,
the average depth of sequence and the number of re-assembled reads were normalized against
the genome length of the respective reference sequences. When considering only these four
virus species, results indicated that GLRaV-3 accounts for 90%, GRSPaV for 7% and GVA and
GVE for 1.5% each of the known virus infection of this severely diseased vineyard. These
percentages are similar to the relative abundance of the seven viruses when using the read
counts in the de novo assemblies for the virus-associated scaffolds only. From this analysis
GLRaV-3 accounts for 84%, unidentified Chrysoviridae for 7%, GRSPaV for 5%, GVA for 1%, GVE
for 1%, Totiviridae for 2% and Fusarium graminearum dsRNA mycovirus 4 for less than 1% of

the total virus population within the vineyard sample.

In total 188 scaffolds did not align to any known GenBank sequences in either of the non-
redundant DNA or protein databases. Sequencing and/or assembly errors may have
contributed to the unknown status of these scaffolds. Fifty-three of these scaffolds have more
than 10% unassigned nucleotides (N’s) in the sequence. The remaining 135 scaffolds could be of
viral, bacterial or fungal origin and need to be investigated further. In total, 41% of read data
could be analyzed. This is comparable to the 50% of data with no known homology to other

submitted sequences found by another metagenomic study (Kerkhof and Goodman, 2009)

3.6 Conclusion

We were able to show that sequencing-by-synthesis, using a massively parallel sequencing
platform, generated read data of high quantity and quality from low amounts of viral dsRNA,
extracted from infected grapevine material, to provide the first virome of a diseased vineyard.
Analysis of read data identified four different viruses that infected these grapevines, as well as
their most prominent variants. The data further showed the presence of at least three

unknown viruses that could be assigned to different virus families.
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Both de novo assembly of reads and re-assembly on reference sequences indicated that GLRaV-
3 was the dominant virus present in the sample, accounting for greater than 84% of the viral
population of the diseased vineyard based on read count in de novo assemblies. Assembly
analysis was able to identify the dominant variant of GLRaV-3 and the presence of at least one
more GLRaV-3 minor variant in this vineyard. Similarly, a dominant GVA variant within
molecular group Il was identified. With de novo assembly a single scaffold spanning 99% of the
GRSPaV genome was generated with high sequence identity to the SG1 strain. We also report
the presence of GVE in the vineyard and have extended the incomplete sequence of the TvP15

strain of this virus (Node 3404, supplementary data 2).

This is the first report of sequence data for members of the dsRNA Chrysoviridae family isolated
from grapevine. The high read counts that aligned with the Chrysoviridae isolate(s) suggest that
these viruses were isolated directly from the phloem material of grapevine. The current
analysis of sequence data also detected the presence of viruses similar to a member of the
Totiviridae and the unclassified dsRNA virus, Fusarium graminearum dsRNA mycovirus 4.
However, classifications and identification of these mycoviruses might become more specific as

new sequence data became available on the NCBI database.

The use of LRSs generated by 454 technology has been the de facto choice for metagenomics
and de novo sequencing of viral genomes. This is the first report that indicates that de novo and
re-assembly analysis of short sequence reads generated from dsRNA can successfully
distinguish between four different known viral species and gives an indication of the dominant
variants of these species. Furthermore, read data analysis helped to detect at least three
unknown viruses from viral families that have not previously been reported to infect grapevine,
resulting in the first virome of a severely diseased vineyard being sequenced. Our results prove
the feasibility of next generation high-throughput sequencing technology using Illumina
technology and dsRNA as starting material in a metagenomics approach to determine the
virome of a severely diseased vineyard and suggest that this approach can be used to elucidate

the etiologies of the world’s notorious grapevine virus diseases.
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3.7 Materials and methods

3.7.1 Plant material

Plant material was sourced from a severely diseased vineyard (cv. Merlot) in the Stellenbosch
region of South Africa. Plants were randomly selected during winter dormancy when no
apparent symptoms were visible. Phloem scrapings were collected from 44 vines during August
2008. During the following growth season, symptoms were observed of these selected vines
(Supplementary data 4). Vines in this severely diseased vineyard displayed typical and atypical
leafroll and Shiraz disease symptoms. These symptoms include reddening of leaves while veins
remain green, downwards rolling of the leaves, canes with a lack of lignification, swelling at the
graft union and reduced vigor. A number of asymptomatic vines were also observed. Double-
stranded RNA was isolated from the samples using a cellulose extraction protocol adapted from
Valverde et al. (1990). Reverse transcriptase PCR screening for the most prevalent viruses

(GLRaV-3, GRSPaV and GVA) was performed to confirm the quality of the dsRNA.

3.7.2 Sequencing

Sequencing was performed on the lllumina Genome Analyzer Il. Fifty nanograms of dsRNA was
subjected to a heat denaturation step at 95°C for 10 min and flash cooled in ice water.
Fragmentation, conversion to cDNA and preparation for sequencing was performed using the
llumina mMRNA Sequencing v2 kit. The 15 PCR cycles recommended by Illumina were
insufficient for cDNA amplification. Quantitative-PCR was used to determine an optimal
number of amplification cycles. After comparison to positive control samples, 33 cycles of PCR
amplification was found to be the midpoint of the log phase of amplification for the cDNA
(Supplementary data 1). PCR enrichment of the adapter-ligated cDNA fragments was therefore
conducted with 33 cycles of amplification for further sequence determination. The enriched
DNA template was quantified, diluted to 2.5pM and hybridized to 1/8" of a flow cell. Clusters
were generated on the flow cell using the lllumina Paired-end Cluster Generation v2 kit. The
flow cell with the DNA clusters was subjected to sequencing on the lllumina Genome Analyzer ||

using the SBS Sequencing v3 kit.

3.7.3 Sequence analysis
Paired-end (PE) sequence data were assembled into scaffolds using the short read de novo

assembler Velvet 0.7.31 (Zerbino and Birney, 2008; http://www.ebi.ac.uk/~zerbino/velvet).
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Parameters used were: hash length of 23, coverage cut-off of 50, expected coverage of 1,000
and a minimum scaffold length of 100. First a hash table, depending on the hash length, is
created using the executable “velveth”. Scaffolds are then assembled with the “velvetg”
executable according to the chosen parameters. Velvet generates an AMOS file containing the
statistical information on the scaffolds. This file was viewed in with the
assembly viewer Hawkeye (Schatz et al., 2007;
http://sourceforge.net/apps/mediawiki/amos/index.php?title=Hawkeye) to calculate the

number of reads assembled in each scaffold.

The assembled scaffolds were used to search the NCBI DNA database using the BLAST algorithm
(Basic Local Alignment Search Tool) (Altschul et al., 1997). With BLASTn the nucleotide database
is searched with a nucleotide query. Scaffolds were classified according to the GenBank entry
found with the highest hit score. Default parameters were used and a expect value of less than
10” was regarded as a significant hit. Scaffolds with no significant hit were used in BLASTX
searches. BLASTx searches the NCBI protein database, translating the query sequence in all six
possible open reading frames (ORF). This search is therefore able to align sequences on amino
acid level, which are too diverse to align on nucleotide level. Percentage distribution of viral
and other classifications were made based on the BLAST results and the read content of each
scaffold, as calculated from the AMOS file. However, this annotation is known to be incomplete
as many viruses are not yet identified or their genome sequence not determined and therefore

not made available in public databases such as GenBank.

Based on the BLAST results, sequences of interest were selected from the NCBI database and
used as reference sequences in subsequent analyses. Mapping and Assembly with Quality
(MAQ) reference assembler 0.7.1 (Li et al., 2008; http://MAQ.sourceforge.net/) was used in the
re-assembly analysis. Default parameters were used with the “easyrun” command to map the
sequence reads to the reference sequences. The “submap” command was used to filter the
alignment data and only reads aligning to the references with a high confidence are reported
on. The number of reads aligning to the reference sequences, coverage and average depth
were determined by viewing the “mapview” and “mapcheck” files for each alignment. The
assembly viewer MAQview, included in the MAQ package, was used to display the MAQ

generated alignment. A script run in the R statistical software environment (http://www.r-
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project.org/) was used to create a graphical representation from the “pileup” files generated
for each alignment. The graphs show the coverage and depth of sequence for selected
reference sequences (Figure 3.2 and Figure 4.1). Figure 3.4 is a diagram illustrating the

bioinformatics workflow used to analyze the short read sequence data.
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Figure 3.4 Diagram to illustrate bioinformatics workflow used to analyze the lllumina short read
sequence data. The various bioinformatic software tools and commands used in the analyses
are shown (PE Paired-end).
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Chapter 4: The first complete nucleotide sequence of a
Grapevine virus E variant

Beatrix COETZEE, Hans ) MAREE, Dirk STEPHAN, Michael-John FREEBOROUGH and
Johan T BURGER (2010) Archives of Virology 155:1357-1360

Grapevine virus E (GVE) was first isolated from a Japanese table grape cultivar (Vitis labrusca cv.
Aki Queen and Pione) and classified as a new member of the genus Vitivirus in 2008 (Nakaune
et al.,, 2008). Although one of the plants used as viral source, had stem pitting disease, no
relationship between GVE and any disease symptoms could be established. Grapevine virus E is
a positive sense single-stranded RNA virus with a genome organization resembling that of
Grapevine virus A (GVA). Currently, the only sequence data available are the incomplete
sequences for GVE isolates TvAQ7 (AB432910) and TvP15 (AB432911). Both isolates are

transmissible by the mealybug Pseudococcus comstocki (Nakaune et al., 2008).

Recently, a metagenomic sequencing study reported the presence of GVE in South African
vineyards for the first time (Coetzee et al., 2010). The virus was detected in a severely diseased
vineyard (cv. Merlot) in the Stellenbosch region of South Africa. Sequence data from the
Illumina Genome Analyzer Il were subjected to de novo assembly and two scaffolds were found
to preferentially align to GVE when doing BLAST searches against the NCBI’s non-redundant
nucleotide databases. The GVE variant present in the metagenomic sample was homologous to
the incomplete GVE TvP15 sequence (Nakaune et al., 2008). A scaffold assembled from
metagenomic sequencing data (Coetzee et al.,2010), GVE Node 3404, was edited to 4216 nt to
contain only high quality sequence data and submitted to GenBank (accession number

GU903011). This scaffold aligned to TVAQ7 at nt positions 373 to 4589.

Based on the available sequence information (GVE Node 3404, TvP15 and TvAQ7 sequence
data) the following set of diagnostic primers was designed: GVE-1-For 5'-
AATGGAGTCAAAAGCGATCC-3’ and GVE-Rev 5'-GTAGGGTCAATCAACCAACA-3’. To identify a
GVE-infected plant, total RNA was isolated from individual plants using a CTAB method adapted
for grapevine (White et al., 2008). The extracted RNA was used as template in RT-PCR using the

diagnostic primers. A single grapevine plant, SA94 (Vitis vinifera cv. Shiraz), from a different
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vineyard and cultivar than the metagenomic study, was identified. The vine displayed typical
Shiraz disease symptoms (e.g. canes with a lack of lignification, delayed leaf fall and reduced
vigor) and tested positive for GVE. Sequencing of the PCR product confirmed the GVE infection
status. The vine also tested positive for Grapevine rupestris stem pitting-associated virus
(GRSPaV), Grapevine leafroll-associated virus 3 (GLRaV-3) and GVA infections. RNA extracted
from this vine, was used to determine the complete nucleotide sequence of the South African

GVE isolate SA94.

A set of nine primer pairs was designed to amplify overlapping regions spanning the GVE
genome. Primer pairs were used to synthesize cDNA from total RNA using AMV reverse
transcriptase. The cDNA was then used as template in a PCR with a high fidelity DNA
polymerase. Annealing temperatures and extension times were adapted according to the
primer pairs and the expected sizes of the amplified fragments. PCR amplicons of the expected
sizes were excised from agarose gels, purified and directly sequenced using the primers used
for amplification. Sequence data from the 9 overlapping amplicons generated a contig of 7042

nt using BioEdit (Hall, 1999).

The 3’-terminal nucleotide sequence of the virus genome was determined by cDNA synthesis
from total RNA with the oligo(dT) primer 5-TACGATGGCTGCAG(T);7-3’ (Meng et al., 2005).
Similar to other members of the genus Vitivirus, GVE harbours a 3’-polyadenylated genome,
allowing the oligo d(T) primer to anneal and prime cDNA synthesis. The cDNA was used as
template in a PCR using the oligo d(T) primer and a GVE specific primer designed to anneal ~200
nt upstream of the expected 3’-terminal end. The amplicon was excised from the gel, purified
and cloned into a standard cloning vector. Purified plasmid DNA from five clones was
sequenced and completed the 3’-terminal end of the genome sequence by adding an additional

70 nt to the previously generated contig.

RNA Ligase Mediated Rapid Amplification of cDNA Ends (RLM-RACE) was used to determine an
additional 456 nt towards the 5’-terminal end and thereby completing the GVE SA94 genomic
sequence. Two GVE specific nested reverse primers were designed and used with total RNA as
template in the FirstChoice® RLM-RACE kit (Ambion, USA) according to the manufacturer’s

protocol. Amplicons were purified, cloned and sequenced as described above.
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The complete sequence of GVE SA94 is 7568 nt in length, excluding the poly(A)-tail, and
extends the 5’-terminal end of GVE TvAQ7 by 8 nt. This is the first report of a complete
nucleotide sequence of a GVE isolate. The complete sequence was deposited in the GenBank
database (accession GU903012). Open reading frames (ORFs) were identified using the NCBI
ORF finder and protein domains were identified with BLASTP and searching the NCBI Conserved
Domain Database (CDD) (Marchler-Bauer, 2008). Nucleotide sequences for GVE TvAQ7 and
TvP15 isolates, GVA, Grapevine virus B (GVB) and respective protein sequences were extracted
from NCBI and compared to GVE SA94 to determine sequence similarity. Multiple sequence
alignments were performed and nucleotide and amino acid sequence identities calculated using
Vector NTI 10 software package (Invitrogen Corp.). Positions and sizes of the ORF’'s and
untranslated regions in the GVE SA94 genome and percentage nucleotide and amino acid

sequence identities to other members of the genus Vitivirus are shown in Table 4.1.

Table 4.1 Genome position and size of open reading frames (ORFs) and untranslated
regions (UTRs) of GVE SA94 and percentage nucleotide (amino acid in brackets) sequence
identity to other members of the genus Vitivirus.

UTR or ORF Genome Siz€  CVETVAQ7 GVETVP15 GVA GVB
position (nt)

5-UTR 1-65 65 73.8(-) () 276()  43.1()

1 replicase 66-5165 5100  69.4(72.9) -(-) 50.5(29.6) 51.2 (31.7)

2 hypothetical protein 5172-5747 576 52.9(44.6) 96.5(92.1) 44.5(13.5) 43.4(13.1)
3 movement protein 5768-6574 807 72.4(76.1) 98.3(100) 47.5(26.4) 45.3(18.3)

4 coat protein 6495-7094 600  78.4(86.9) 99(99.5)  50.8(42.6) 50.7(35.5)
5 nucleic acid binding ~ 7112-7462 351 75.9(75.9) 98.6(96.6) 41.9(16.1) 60.5 (64.0)
3'-UTR 7463-7568 106  58.4(-) 99.1 (-) 33.0(-) 38.7(-)

GenBank accession numbers for nucleotide sequences for GVE TvAQ7 (AB432910), TvP15
(AB432911), Grapevine virus A (GVA; X75433) and Grapevine virus B (GVB; X75448) and protein
sequences for these viruses (AQ7: BAG68224 - BAG682248, TvP15: BAG68229 - BAG68233,
GVA: CAA53182 - CAA531826 and GVB: CAA53196 - CAA53200 ).

The genome organization and protein domains predicted in silico for GVE SA94 were identical
to those previously described for the TvP15 and TvAQ7 isolates (Nakaune et al., 2008). The
genome consists of five open reading frames (Figure 4.1a) and is polyadenylated at the 3’-end.
The 5’-terminus most likely contains a 5'-methylated cap structure due to the presence of the
methyl-transferase domain in the first ORF. This was confirmed by the ability of the RLM-RACE
to determine the 5’end of the genome. Grapevine virus E SA94 ORF1 (nt 66-5165) encodes a
replication-associated polypeptide of 1699aa, sharing 72.9% aa identity to the corresponding

polypeptide of TvAQ7 (no sequence data covering this region is available for TvP15). The
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replicase polypeptide contains conserved domains identified for methyl-transferases, helicases
and RNA-dependant RNA polymerases (Figure 4.1a). An AlkB domain, belonging to the 20G-
Fe(ll) oxygenase superfamily, was identified at aa 949-1035, located within the helicase domain
(Figure 4.1a). The AlkB domain and its position was found to be the same for the TvAQ7
sequence. This domain, serving a role in repair of methylation damage, is implicated in
counteracting the host defence mechanisms (Aravind and Koonin, 2001). Flexiviruses are
thought to be a major source of AlkB domains for other RNA viruses which acquire the domain
in mixed infections via recombination (Van den Born et al., 2008). Grapevine virus E is the first
virus reported to have an AlkB domain located within the helicase domain. In other viruses,
including all flexiviruses, where this domain has been identified, the AlkB domain is located
upstream of a helicase domain (Martelli et al., 2007). The impact of this altered arrangement
on the function of the AlkB domain is unknown. The GVE SA94 ORF1 does not overlap ORF2, as
it is the case for the isolate TVAQ7. As was reported earlier for GVE TvAQ7 (Nakaune et al.,
2008), GVE SA94 ORF2 encodes a protein with unknown function and ORF3, ORF4 and ORF5
encodes the movement protein, coat protein and a protein with nucleic acid binding activity,

respectively as determined by sequence similarity to other vitiviruses.

Grapevine virus E SA94 shares a higher nucleotide sequence identity with isolate TvP15 (98.1%)
than with isolate TVAQ7 (69.6 %). Grapevine virus E SA94 is therefore an isolate of the same
putative strain as TvP15 with aa identities ranging from 92.1 % for the hypothetical protein
(ORF2) to 100% for the movement protein (ORF3). The only other vitiviruses with the complete
genome sequence available are GVA and GVB, displaying 49.6% and 51.2% nucleotide sequence

identity to GVE SA94, respectively.
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GVE SA94 Coverage: 99.27%; Average depth: 407.32
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Figure 4.1 a) Schematic diagram of the genome organization of Grapevine virus E (SA94). Mtr
methyltransferase, Hel helicase, AlkB AlkB conserved domain, RdRp RNA-dependant RNA
polymerase, MP movement protein, CP coat protein, NB nucleic acid-binding protein, ? protein
with unknown function. b) MAQ-reassembly of metagenomic sequence reads on Grapevine

virus E (SA94). Schematic representation of virus genome with numbered open reading frames
is shown above graph. The four grey bars below graph highlight areas with no coverage.

Grapevine virus E Node 3404 from the metagenomic sequence data, aligned to GVE SA94 at nt
position 382-4597, covering 56% of the genome. These GVE sequences share 98.2% nucleotide
identity. To verify the similarity of the South African GVE variants, GVE SA94 was used with the
Mapping and Assembly with Quality (MAQ) assembler (Li and Durbin, 2008). MAQ is a
reference assembler that will map the pool of metagenomic sequence reads to a reference
sequence, calculating the number of reads mapping, average depth of sequence and the
average coverage of the reference sequence. Only reads aligning with a high confidence to the
reference sequence are taken into account, thereby giving an indication of the sequence
similarity between the metagenomic data and the reference sequence. Although, no scaffolds
were obtained aligning to the remaining GVE SA94 genome with high confidence, when re-
assembling the metagenomic sequence reads on GVE SA94, 99.3% coverage was obtained with
an average sequence read depth of 407.32 nt (Figure 4.1b). This confirms the high degree of
homology between GVE Node 3404 and isolate GVE SA94. The homology between these GVE

sequences is in contrast to the variation observed for South African GVA variants in the same

62



metagenomic sequence data pool (Coetzee et al., 2010), suggesting a more homogeneous

population structure for GVE.

We determined the first complete nucleotide sequence of a GVE isolate. The complete GVE
SA94 sequence, 7568 nt in length, shares 98.1% and 98.2% sequence identity with TvP15 and
GVE Node 3404, respectively. This is indicative of a high sequence similarity between South
African GVE variants. The genome organization of GVE SA94 resembles that of the TvAQ7 and
TvP15 isolates, consisting of five ORFs, capped at the 5’-end and 3’-polyadenylated. Grapevine
virus E is the only plant virus described so far where the AlkB domain is situated within the

helicase domain.
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Chapter 5: Conclusions

In this study we demonstrated the feasibility of a metagenomic sequencing approach using the
Illumina next-generation sequencing technology to provide the viral profile and discover novel
viruses in a diseased vineyard. Using the lllumina sequencing-by-synthesis technique, we
obtained high quality and quantity sequence data, allowing us to identify known and previously
unknown viral pathogens in grapevine. This is the first report of a metagenomic study using
short read sequencing data from the Illlumina sequencing platform for viral profiling of diseased

grapevine.

Bioinformatic tools, Velvet and MAQ were successfully implemented to allow the analysis of
the 837 megabases of metagenomic sequence data. Four viral pathogens known to infect
grapevine and the dominant variants of these viruses could be identified. Grapevine leafroll-
associated virus 3 was the dominant virus present in the vineyard, representative of 58.5% of
analyzed read data, with GP18 as the most prevalent variant. A second minor variant and a
potential novel grapevine leafroll-associated ampelovirus were also detected. Grapevine
rupestris stem pitting-associated virus was represented by a single scaffold covering 99% of the
genome and shared 92.3% nucleotide identity with the SG1 variant. The dominant Grapevine

virus A variant was identified as a member of molecular group Ill.

The fourth virus detected in the metagenomic study, Grapevine virus E, was most similar to the
incomplete sequence of the Japanese TvP15 isolate. Grapevine virus E was not previously
detected in South African vineyards. Primers designed using the in silico assembled scaffold as
template, could detect GVE in grapevine plants from a different vineyard than the
metagenomic study vineyard, proving that the in silico assembled scaffolds represent true viral
templates present in the sample. The metagenomic study provided the basis for the further
genetic characterization of a South African GVE isolate, GVE SA94. The GVE SA94 nucleotide
sequence is 7,568 nt in length and represents the first complete nucleotide sequence of a GVE
isolate. This GVE isolate shares 98.2% identity with the GVE scaffold from the metagenomic
study. Genomic organization resembles that of the previously characterized Japanese GVE

isolates and other vitiviruses, consisting of five ORFs, a 5’-cap and 3’-polyadenylated genome.
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To our knowledge, GVE is the first plant virus reported to have an AlkB domain located within

the helicase domain.

Furthermore, analysis of the metagenomic sequence data revealed the presence of viruses
from three fungal virus families. With 4.5% of sequence read data, the dsRNA Chrysoviridae
family represented the second most abundant viral group. The other two families present are
the Totiviridae and the unclassified dsRNA virus, Fusarium graminearum dsRNA mycovirus 4.

These viral families have not been previously reported to be isolated from grapevine.

This study serves as a pilot study for future research using metagenomic sequencing for the

viral profiling of vineyards. This project also opened interesting avenues to further pursue in the

genetic characterization of grapevine pathogens. Follow-on research projects resulting from
this study are already in progress:

e Development of an efficient diagnostic test and investigation into the incidence and
presence of strain variants of GVE in South African vineyards, possible association of
symptoms and the presence of GVE, molecular characterization of GVE (MSc project).

e Further genetic characterization and phylogenetic analysis of the novel grapevine leafroll-
associated virus 3 variant (Post Doctoral project).

e Polymerase chain reaction based detection of dsRNA fungal virus families, Chrysoviridae,
Totiviridae and Fusarium graminearum in grapevine and detection of possible fungal hosts
(Two BScHons projects).

e Metagenomic sequencing using lllumina sequencing technology of viruses from grapevine
plants displaying Shiraz disease symptoms (Post Doctoral project).

e Investigation into the accurateness of Illumina short read sequence data using the near-
complete Grapevine rupestris stem pitting-associated virus scaffolds as assessment
measurement (Peer-reviewed article).

Research questions that warrants further investigation:
e The sequence dataset generated in this study can be used in the evaluation of the suitability

of available bioinformatic software tools for metagenomic studies and how parameters
should be adjusted for optimal assembly.
e Fungal, bacterial and host (Vitis vinifera) sequence data, scaffolds which remained

unassigned and sequence read data not assembled into scaffolds.
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We conclude that metagenomic sequence analysis using short read sequences from the
lllumina sequencing platform can be used for virus profiling, detection and identification from
grapevine samples. The identification of all the viruses present in the leafroll-diseased vineyard
will assist in the elucidation of the viral disease etiology. Moreover, metagenomic sequencing
and the bioinformatic sequence analysis approach described here, is not limited to viral
diseases and can be applied to investigate the etiology of diseases caused by other grapevine

pathogens or pathogens of other crop plants, animals, humans or environmental samples.
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100

80

60

40

Fluorescence

20

Cycle
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Supplementary data 2

Supplementary data 2: Scaffolds assembled with Velvet de novo assembly(Parameters: hash
length 23, coverage cut-off 50, expected coverage 1,000, minimum length 100)

>NODE_26_length_175_cov_10474.411133AGGATGTTGATCTTGAGGCTTTGTTGCGGAGCGCTGTAGAA
ATGTTGTGTTGGTTAAGCCGTCGTCAAATCTTCAAACGGGTTACAGTTAACGTTACTTATTTACGCATGTTTGTTAG
CGGTGCTAATTGTCAGCTTTTGTAGAAGGCGATGAGGCACCT TAGAAAAACCCATCAGAGTAGCGGTACACTAATTG
CG
>NODE_38_length_703_cov_4877.066895AGTATGTGGACGTAACGCAGAATTTAGAAAGTACGATCGTGC
CGTTAAGAGTTATGGAAATAAAGAAGAGGCGAGTATCGGCGGCACGTTGCTTTACCGAAGGTTGGTATCTGCATACG
TAGATCTTTATACGAACTTGCAGGAGTTGCTGTCAGATGAAGTAACTAAGGCCAGAACCGATACCAGTTTCTGCCTA
CGCTACTGACTCTATGGCTTTCTTAGTTAAGATGTTGCCCCTGACCAGCCCGTGAGCAGTGGTTGAGAGACATGTTA
GGATATCTGCTAGTACGAAGACGACCGGCAAATTTTTCCTACGACATAAGAGTAGCTTGGGTATATGACGTGATCGC
TACGCTCAAGCTGGTTATAAGGTCGTTTTTCAACAAGGACACACCCGGGGGTATTAAAGACTTAAAACCATATGTGC
CTATAGAGTTCCTTCGACCCCTTTCACGAGCTTTCATCCTATTTCTCTAGGTTGAGTTATGAGATGACGACAGGTAA
AGGGGGAAAGATATGCCCGGAGATCGCCGAGAAGTTGGTGCGCCGTCTAATGGAGGAAAATTATAGGTTAAAGATTA
ACCCCAGTGGCGGCCTTAATAATTATACTGATTTATTACTCTATTTACGGCACAAACGCTACCAGGATTAAACGACG
CCCAGATTTCCTCAATGTGAGGATAAAAGGGAAAAGTCAAAAAAGTTTCGTTACGGGGGGTAGAAGA
>NODE_61_length_124 cov_5647 .378906CCAGTGATGGCTCTCAAACCCCGCTACACCCCAATGACGGTT
TGAAGTGGTAAAAACCGGGACCTCTGAAGGATGCCGTCGTGGAGTACTTGAAGTACCTGGCTATAGGCATTGAGAGG
ACAATACAGGGCGTTGCTTATGGCTAG
>NODE_70_length_130_cov_9078.715820TCAAGGATCAACATCCTAGCGATCCCACAGTTTGAAATATAC
CCATTACCACTGACTAGATAATTCGTTCGTAGTATGTCTGCTTCCTCAACTGCGGTCAGTCCGGGTCTGAGTTAGCA
TTATGCGTTTGCCAGAGCATTGATCACTTAAGT
>NODE_71_length_90_cov_12555.222656AGTAGCGTAATGGTGGTGTGAGTAAAATACCTCATAAAGGAT
CGCACAGTATTGGTTTGGAGACGCGTCGTTTTTCCTCCTAATATAGCTTTCCCCTTACTTCCGAATAACT
>NODE_72_length_89 cov_4795.775391CTTCCCTTACTTCCGAAATAACTAAGTAGACCTTCCTTTTGAC
CTAATTCGGACTCCACCCTATACCCATCTTTGACGCTTATATTTTTACAGTAGAGTAGAGTACGAAAA
>NODE_75_length_2151_cov_1319.034424CAATACCCTGTTCTTACACGCATACGTACGACGTGCAAGGT
GGTGACGTTGTTTATGGTATATTTGAAGGAGAGTACAATAGGGCCTTTTTGAATGAACCGACTTTCCGCGGCTTGTC
GACGCACAGAGGAGATCCTAAAGAAAAGGACGTAGCTCAGGTTTAATTTGTCGACTGATGGTACTGTGTCTTTAATA
GTGAATGGGGTGGAAATTAAGAACGAGTACCTGGTGCCGGGTACCACCGACGTCCTAAACTCGCTAACATACAAATC
AGGAAGAGACGGATTGGAAGCTAAAGCAATACCTGAGTATTTGACCACGCTGAATGTTTTACACACAAAGAATTTCA
CAAGGAAGAATTTGGACGTAAAGGATAAAGAATTTTCTGATTTGCGCATTGAAGATAATTTTATTAAATCGAAGATT
AATCCGCAATCGCTTCTAGATGGATAAGTATTGTTATATAACCGGTATTCTAGATCCTAACGCTGCTAGGTCGGAAG
TATTTAAAGTTGTAAACAAGGAATATATAGGACCGAGTGGTCGATCATTTTCAAAGGGCACAAGTAAGTACACCGTA
TTATGGGACGGTAGCGCCGCGAGAGTGAGTGGTTTCGCTTCTGCCGCGCAGGCCTACGGTGGATGCTTTCGCGTACT
TCTTGTTAAAGGGTGGTTTAACGACAACCCTCTCGCACCCAGGTAATTGTGAGAGGTACATTAGGACGTCGGCAGAT
TTAACTAGCCTATTTAAGAGGTTAGAACGGGGAAAGATTTACGCGTCGCGATCTATAGATAGCGGTCTTCCATATGA
GGATAGGAAGAAAATCGAGGAAGCATCGCGTAATTTATCGCCGTCGGACGCCGCTTTCTGCAAGGCCGTCTCCGTTC
AGGTTGGAAGGTTTGTAGACCCGACGAAACAGTTAGAGGTTGCCGAAATACCGTTACGAATAATGAAGCTAAACAAA
AGAGTCGGGTCAAATCAGGCGTCTTTACCTAAGGTGGCTTCTGCGTTTGTCGACTTTTATACCGATTTACAGGAACT
TTTGTCTGATGAGGTATTAAAGGCCAGAACCGACACTGTGTCCGCTTATGCGACGGAATCCATGGAGTTCATGGTTA
GGATGTTGCCCTTAACCTCTAAAGAACAATGGTTGAGGGATCTACTTGGATACCTCTTGGTTCGGAGGCGTCCTGTT
AACTTTTCCTACGATTCCAGAGTTTCTTGGGTCTACGACGTCGTGGCCACGATTAAGGTCGCTTTGAAACTTTTCTT
TAATAAGGACATGTTAGGTGGCATCAAAGAGTTAAAACCCTATGTACCAATCGAGTCATTTGATCCATTCCATGAGC
TATCGTCTTATTTTTCGAGGTTAAGCTACCAACTAAGCGCCGGGAAAGGCGCTAAGATATGCCCTGAGCTCGCAGAG
AAATTAGTTCGCCGTCTTATGGAAGATAATCACAGGTTGAGATTAACTCCAGTGGTCTCGTTGATTATAATATTAGT
TTATTATTCCATTTACGGGACAAACGCCACTAGGATAATGAGACGCCCGTGCCGCTTGAAGGTCACTATAAGGGGTA
AGCTCGAGGAAGTTTCGCTGTTAGGAGTCGAAGATCGAGCTCACAGATTGTCGGAGAAGCGCGGAATAAACGCTCAG
CGTATCGTATGTAGGTACTATAGCGATTTGGCGTACTTAGCCCGACGTCGTTATGACATTCACAGAAACAACTGGAA
GACGTTAAACTATGTCGACGGTAGGTTAGCGTATGACACCGCCGACTGCATAACGTCTAGGGTGAAGAACATGGTGG
ATCTAGCTGATCACGCTAGGATTATACAGTACATAAAGACGAACGACAATCAAGTCACTGGGACTACGATGCCACAT
CAGCAATAATGCCGTATTAGCGATGGTACGATGGTTCTCGTATTTAATTTATAAAGAAGTTTTAATTATTTTGTTAG
TAAACGCATTGCTTTGAGTTACACTAATGGCTTTCGATTTAAAGTTGGGGCAGATATATGAGGTAATTCCCGAGAAC
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AATTTGAGAGTAAGGATAGGCGATGCCGCACAAGGGAAGTTCAGCAAACCAGAACTCTTAAAGTATGTTAAGGACGG
TACTCAAGCAGAATTGACGACCATACCGGTGGTGCCGGAAAAGTACGTGTTCG
>NODE_82_length_92_cov_7448.358887TTTTCCGGTTAACATATAAAACCCCCTCTACACCGTCTCGCGA
TAAGCTTCCCCCCTGCTTTACCAATTTAAATAAGTAGAGTTACCTACAGGTATGAAAATTTGGGTTTCAAC
>NODE_84_length_91_cov_6711.000000AAAATTTGGGTTTCAACGTAAACACTACCAGCTACAGGAGTAC
CACACCACTGCCCCCGATGGGGAAAAGCAGATTGTGCTGGAAGTGGTTCCAAAATCTATACCTACTTCCA
>NODE_91_length_171_cov_1929.116943TAGCATTGAAATTTAGCTAGACACAGGCCGTTTAGAAATAAG
ACGGTGACGGCCGATAACACCTTACACAACGTCTTCCAACTATTGCAGAAGAAATAGTTACGATCGATGTCCATAAA
TCGGTGAAAAATTTAGAAATATTTACCTTTTATTGATAATTCATGGGGGCTTATACACACATAAACTTTCATGA
>NODE_98_length_214 cov_10218.125977TTAAGATATCTGCGGCAAATTGGCAACATCACTCCTGACCT
TAACTAGAGCACTTGACCCCCCAGTCATAACAGCAATAACCGGGTCTGGATAAAAGTTGTCAAGACCGGTTTTGAAC
ACTTCCACAGCCCTAGCGCTGAATGGCGCAACAATTGCGTCTTAGTTTGGTCGCTAGTCCAAATCCACACCCTCCAC
ACCCCCTTCTACGGGGATAAGGTGTTGCGTTATAGTGTTAT
>NODE_109_length_900_cov_888.768860CCGCTCTTCCGATCTCGCACGTGCCGACGTCTGGATGTCAGC
CGACCGCTCTGCAAACCCAATAATGGCGCGGGCCGTAGCATCAGGACTACGCAACGGCACGTTCTGCATCACAGGGA
GCACTCCACCATAGCACGTGAATGAATCCTCTTCCCAGTCGTAGCGAGAAACACGCCTGCTTAGCCCCACAGCGGCC
TGCTTATCACAAGCTGCTGCGAGCAGAGCTTTTGTGGTTGCGTCGCAGCTATTGACATGTATGCGAACACCGCTCAA
CGACTTTGCGGCTTCACATTCCTCCTCCGGAGTGGCTGCAGTGGCAACCCCAGCGTGTAGACGGACTGGGTCTAACA
ACACTGACACGTCAGCGCCAGCCACCACGTCCAAATGCACTAACCACATCAACACCAGCAGTTTTCTCCACATGCTT
GTGCATAACACTGACGTGATAATGATAGTGCTCATTTCCCACACCAGGAGACACATTGTGACTACGCCTGGACGCGT
AACCAAGCAGCGACCGATGCGCGTTGTCCCAGGTATAAGGGCTCACAGCGCTCGAAACACCAGACACTAACACAGGA
CACCGATCACGCTTAGTCGGTGCAGGATAAGCTTGGTAGTGATTGCGCAAATTCGGGGACGTTAGTTGCGCACCCGA
ATGCTCAATCGCGTACTGAAAGCTCACCCCAGCGATATCATCCGGCGTGAGACTCTTGCAAAAGTTCCCAATCCCCC
GGTGATAACATAAGCTCTGCCACAGACTTCGGGCTCGACGAGGACCCAGAAAAATCAAAAGGCCCCCTGCCCTCGGE
TCCACTTTGCTGTGCATCACCAGACCTCAACGCGGCAGGCTGTCCGAATCCCGGAGCGACCGACAACATTGACTCAA
ATAGTGCATCAGCCATGGCGAAGTTGATAAATT

>NODE_112_length_234 cov_2845_.593994GTCGGCTGTGGCCGTCACCAAGGCGACCGTAGCTAAACGTT
CAAGTCCCCTTAGCGCTTGTTATCGTTTTCTACCTCATACGCCATTTCCGGCTGCAGTATGCTAGGCATTTGGGCAC
ACGCTCTTCCGCGGCACTTAATGTTTTTCTTCGGCTTAGGGACATTGCTTGGGGCGAGGGCTAGCGCGAACACTTGG
AAGTTTGGGGGGTTCTCCAATAATTGGTCGCCGTTCCCGAGGTTGTTTGGCGAGGGAGGAG
>NODE_113_length_1984 cov_653.768127TGTCGAGAGGGAAACAGCCCGGCTCACCAGCTAAGGCCCCT
AAATGACCGCTCAGTGATAAAGGAGGTAGGGGTGCAGAGACAGCCAGGAGGTTTGCCTAGAAGCAGCCACCCTTGAA
AGAGTGCGTAATAGCTCACTGGTCGAGCGCTCTTGCGCCGAAGATGAACGGGGCTAAGCGATCTGCCGAAGCTGTGG
GATGTAAAAAGTAAAAATGCATCGGTAGGGGAGCGTTCCGCCTTAGAGGGAAGCACCCGCGCGAGCAGGCGTGTGGA
CGAAGCGGAAGCGAGAATGTCGGCTTGAGTAACGCAAACATTGGTGAGAATCCAATGCCCCGAAAACCTAAGGGTTC
CTCCGCAAGGTTCGTCCACGGAGGGTGAGTCAGGGCCTAAGATCAGGCCGAAAGGCGTAGTCGATGGGCAACAGGTG
AATATTCCTGTACTACCCCTTGTTGGTCCCGAGGACGGAGGAGGGCTAGGTTAGCCGAAAGATGGTTATCGGTTCAA
GGACGCAAGGTGACCCTGCTTTTTCAGGGTAAGAAGGGGTAGAGAAAATGCCTCGAGCCAATGTTCGAGTACCAGGC
GCTACGGCGCTGAAGTAACCCATGCCATACTCCCAGGAAAAGCTCGAACGACCTTCAACAAAAGGGTACCTGTACCC
GAAACCGACACAGGTGGGTAGGTAGAGAATACCTAGGGGCGCGAGACAACTCTCTCTAAGGAACTCGGCAAAATAGC
CCCGTAACTTCGGGAGAAGGGGTGCCTCCTCACAAAGGGGGTCGCAGTGACCAGGCCCGGGCGACTGTTTACCAAAA
ACACAGGTCTCCGCAAAGTCGTAAGACCATGTATGGGGGCTGACGCCTGCCCAGTGCCGGAAGGTCAAGGAAGTTGG
TGACCTGATGACAGGGGAGCCGGCGACCGAAGCCCCGGTGAACGGCGGCCGTAACAATAACGGTCCTAAGGTAGCGA
AATTCCTTGTCGGGTAAGTTCCGACCCGCACGAAAGGCGTAACGATCTGGGCACTGTCTCGGAGAGAGGCTCGGTGA
AATAGACATGTCTGTGAAGATGCGGACTACCTGCACCTGGACAGAAAGACCCTATGAAGCTTCACTGTTCCCTGGGA
TTGGCTTTGGGCCTTTCCTGCGCAGCTTAGGTGGAGGGCGAAGAAGGCCTCCTTCCGGGGGGGCCCGAGCCATCAGT
GAGATACCACTCTGGAAGAGCTAGAATTCTAACCTTGTGTCAGGACCTACGGGCCAAGGGACAGTCTCAGGTAGACA
GTTTCTATGGGGCGTAGGCCTCCCAAAAGGTAACGGAGGCGTGCAAAGGTTTCCTCGGGCCGGACGGAGATTGGCCC
TCGAGTGCAAAGGCAGGAAGGGAGCTTGACTGCAAGACCCACCCGTCGAGCAGGGACGAAAGTCGGCCTTAGTGATC
CGACGGTGCCGAGTGGAAGGGCCGTCGCTCAACGGATAAAAGTTACTCTAGGGATAACAGGCTGATCTTCCCCAAGA
GCTCACATCGACGGGAAGGTTTGGCACCTCGATGTCGGCTCTTCGCCACCTGGGGCTGTAGTATGTTCCAAGGGTTG
GGCTGTTCGCCCATTAAAGCGGTACGTGAGTTGGGTTTAGAACGTCGTGAGACATTTCGGTCCATATCCGGTGTGGG
CGTTAGAGCATTGAGAGGACCTTTCCCTAGTACGAGAGGACCGGGAAGGACGCACCTCTGGTGTACCAGTTATCGTG
CCCACGGTAAACGCTGGGTAGCCAAGTGCGGAGCGGATAACTGCTGAAAGCATCTAAGTAGTAAGCCCACCCCAAGA
TGAGTGCTCTCCTACTCCGACTTCCTCAGAGCCTCCGGTAGCACAGCCGAGACAGCGACGGGTTCTCTGCCCCTGCG
GGGATGGAGCGACAGAAGTTTTGAGAATTCAAGAGAAGGTCACGGCGAGACGAGCCGTTTATCATTACGATAGGTGT
CAAGTGGAAGTGCAGTGATGTATGCAGCTGAGGCATCCTA
>NODE_115_length_532_cov_1011.278198GACTGCGTGCTGCTCTCAGTGAATGTGGTTCGCCAACCCTT
TCACTGTCTGGCATCATCCATCACATGGCTCCTGACCCTACCTCGACAACTCTCCTTGATTCCGACGCCGCTCTCTC
AATAGCCACCTGGCTCACAGCGGCGCCTCTCCCTTTCTATGGCCCATTCATCACCTCTGCCGGAGTCGTGCCTTCGE
ACGTTGCCAGGCTCGTAGCATCCATGCCCCACGGTGAGGCCTCCAATCTCGCCTCCCTCGTCAATGCAATGGCGACC
GCCAATGGGGAGTGGGATCGCCTCACACGAAACGATACTTCCTCCCGTGTCGCTCTCCATGCTGCGGGCGCTGCCCG
AGTCGCATCACAATCCGCTGTTGAGTTCGCTGCGCTCGATGCCATCGCGTCATGTGGTTTTGATGGTGTGAATGGTG

69



CGGTTTCAGCCTTCGCTGACGTTCGCCTTGCTTACAAAAACGTTACGAAAGTTGTTGCGCACCAGTTCGCACGATCT
AGACATGCCGTCTTTTCTCGGATTGAACTCCCGGGCGGTGATCTCCGAAGT
>NODE_116_length_90_cov_2982.088867CGACTGGGTCACCAACCCTCCGAAGTGTCTACGAACCCTCTC
GTTCTCACCCTTACCGACTCCCCCCTTGTCACTCCCCTGGATGCCAACACCCACGTCGCTGGTGCGGTTG
>NODE_117_length_575_cov_1100.130493ACCCACGTCGCTGGTGCGTTGTCGCGTCTCGTGCGAAACAC
CCTTAGCGTCGGAATAATTTCCATCCAGCATACGTTTGTCGTTGCCAATCCAGTCTCTGGTGTTTATGAGAGCCATG
TCATTTCTGGCGTTACGACTGGGTCACCACCCCTTGTTGCGGTTCCATCCGGCACGTGCCAAGGCCTTCCGAGTCAA
ACCACTCGCCGATGGTGGCATCATCGCCGCTCTTAGGGCTTACGACCAGCCCCGGCCGAAGCCTGGATCTCACCTTC
GTGAGTTCTGGCGGTCGTCCGATCGCCTTGCTGCCGCCCACGAAAAGGCCTCGAAGATGGAGAACCCCTCCATGGTA
ATATCTGAGTACCAGATACCCAAACCGTTTTCTTTTGGTGGGGGGACTGTTACCGACGAACGCCCCTTTCGTGTTCC
CGTCATGGGTGCGATCGGTGATGCTGCGCGCTACGTCGGTGGTGACTACGCAACTCGTATGCATGATGCCGCTGAAC
TGGCCGACTATACTACGCATGACCCTGAGACGCTCCATCCCCGCTTTCTCAATTACGTAAATGAGCGCCTCACCGTT
CTCGACCCAAACACCGC
>NODE_118_length_1182_cov_192.102371TTTGCCGCATTTCGCTCAAAGGGTTGAAGGGAGATAGTGCA
TCAAGCTGTTCGCAAGGGCCAACTTGATCCTCTTCCCCAGGGATCCGAGATGAGGGAACCCTAGGAGAGCCGCCGAC
TCCAACTACCGTCCATGTACGATCCATACTAGATCTGACCAACTGCCCATCCTACCTCCTCTACGTTCTTGACAGCC
CATCTTTGTCTCAGTAGAGTCTTTCAGTGGCATGTTTCGGTCCTCTTCCCCATTACTTAGAAAAAGTGAGCCACCGG
TTCAGGTACAAGATACTATCATTACCGCCTGGACAATTAGACATCCAACCCGTAATCGCAACGACCCAATTGCAAGA
GCGGAGCTCTACCAACTGAGCTATATCCCCCGAGCCAAGTGGAGCATGCATGAAGGAGTTAGATGCTTCTTCTATTC
TTTTCCCTGGCACAGCTGGGCCATCCTGGACTTGAACCAGAGACCTCGCCCGTGAAGTAAATCATCGCACCTACGGT
CCAACCAATTGGGAGAGAATCAATAGATTCCTTTTCGGGAGCGATTCATCCTTCCCGAACGCAGCATACAACTCTCC
GTTGTACTGCGCTCTCCAAGTGTGCTTGTTCCCCCCTTCTTCCTTACCATGGCAAGTCTTTGTGAAATAACTCCGAT
GAGAAGAAAAAAGAAGGCGTTAAGAGACCCTCCTGGCCCAACCCTAGACACTCTAAGATCCTTTTTCAAACCTGCTC
CCATTTCGAGTCAAGAGATAGATAAATAGACACATCCCATTGCACTGATCGGGGGCGTTCGTAGTGACTGAGGGGGT
CGAAGACCAAGAAGTGAGTTATTTATACCAAGCATTCTTCTTACGGCTAGATCCAATCTCCTGGTCCCTGTGGAAAG
GAAAAAGAATTTCACGTTCTTCCTTTCGGGAAGGGAGGATTAGGAAAATCCTATTGATTGCAGCTTTCTCCAGACCT
CCGGGAAAAGCATGAAAAAAAAAAAGGCTCGAATGGTACGATCCCTCCGTCACCCCAGAATGAAAGGGGTGATCTCG
TAGTTCTTGGTCTGTGAAGATGCGTTGTTAGGTGCTCCATTTTATTTTCCCATTGAGGCCGAACCTAAACCTGTGCT
CGAGAGATAGCTGTCCATACACTGATAAGGGATGTATGGATTCTCGAGAAGAGAGGAGCCGTGGTGGTCCCCCCCGG
ACCGCCCG
>NODE_125_length_281_cov_2963.658447TGCTTCCTGCCTATTACGCTAGGGCTTTCTTTGGTCATAAG
GGGTTTGCTTAACGATACCATACCTCAACTTGCTTATGTTCCACCAGTTGAGGGGAAGGAATGTCTAATGACGAGAC
GCTTAGGTATTACCGGGACTTCGACTATGACGAAGGTGCGGGTCCATCTGGGACTCGGCATGATACCGGTTCCTGGA
GATGACAGTGATGGATCCTCCTCTGGTATCTCAAGCTATGATGGTGGTCACAAACGTGCGTGATGTGGGGATTAGCA
CCAACGGGGAAGTTGTTGGTGAAGAAGAGAC
>NODE_139_length_153_cov_4930.457520GTACCAGATATTCATTCTTTACTTCCTCACCGTTAACAATA
ACAGATACCGTACCGTCTGTGGATAAATTAAATTGCGCTACGTCGGTCTCTTTTGGGTCTCCCCTACGTTTCGATAC
GCCCCGGAATGTCGGTTCATTTAGAAAAGCCCTGTTATTCTCCCCTTCCAATTATAC
>NODE_144_length_152_cov_1633.401367AAGCCTGATGATCAAAGGGAAGATCACTGGCTTTGGCGGGA
AGCCCATGATGCGTGTGTTCACTTGATGCTGGATTACACCAACCTTTAATGAGACGCATGCCGTCAAGCACTTGCAA
CTAATGATGACGTCAATGCGCAATGTGTACGCTCAGCATAATGCGCTATCCACTGA

>NODE_145_length_584 cov_2668.339111GAATACTCTTCGCCCTATCCTTTATGGCTTGAGCCATGATG
GAGACGACTAACGCCCACATGTCATCGGGAGAAACTTCGACTTTATTATGTACAACGCGACTTCCCGTGATAACATG
CGTTTTCTGCGACCTTACCGCTCCCACAGCGTACTCAAAAGTTCTGTTTTCGAAAGTACCAATTGTGTTGAGAGCAT
ACGAATAAACCCTATCGACAAAATCCGAATCTAGGACGATCGATTTAAAGCTGACGCTAGTCCCCTCAACAATTGGT
AAAAAAACCACCGACTTACCTACGAACGTTGGGACCAAAGACCTCTGGGTTGTTTCCGATCCTTGCGCCTTCTGGGC
CCTGCACATTGTGAAATGGTGATAACCGCATCTATAACCTTCGTACTCCAGTTTATATGCCGCACCAGATGAGACGC
GGATGTATGCGTTCGTAAAGAAACCACTCACCTTTGGTATAGGAATGTTCGTAGACTTCCCCACACTGGCCCACGTT
ATACGTCAGACGTTCACCTTTCCCTCTTCACTTAAGGTATCTAGCTCCTCCAAACAGACCTCGCCATTCCCATACAG
AAGTTCAATTGGGAACATAAGAGCTA
>NODE_146_length_269_cov_2808.308594CTGGTTTAAATGGGATTTCTCCAGGAAGGTGCGGCGGGTTA
ACTTCTTCGACATTGGAGGAAGTTTTACTTACCATGTCAAAGCCGGGCACGTTAATTGTCACGTCTGTAATCCGGTT
TTAGACGTTAAGGATGTGAAGCGGAGGATTAATGAACTCCTCTTTCTTTCCACTGCAGGCGGCGAATCGTTTGTATC
TAGCGACCTCCTTACTGAAGCTGCTTCGAAATCCGTGTCTTATTGTTCTATGGAATCGCAGAGATGTAAGCATAGAG
CCGACGCTGGGTTTATGGT
>NODE_151_length_202_cov_4781.361328AGGGAGTTAAAGGAAAGACGAGTGAGGGTTTCGGGGGACAA
GTGCTGAGGTAAAAGACGAAACAGTTTCTGATCCTTCCTAGCTCTACATCACAAGTACGAGAATCCAAAAACTCCGC
AGATGTCGTTGAAACCGTACGCGTAGAAGAGAATGAGGAGGAAAAACAAGGTAAGGCTGAAGCTTATTGGACAAGAG
GTCGCACAGCAGGAGGTTCCTAATCGGGA
>NODE_152_length_951_cov_710.782349ATGGAGCATGATGGAAATCTTATTGCGCTAAGTCACGGGTTG
TTCTCTGGAATGCGGAATACTACTGACTCTAACAGCCGTGCCAATCCGGCTTATTTGGATGTCATCGCTCAGCAGGT
AGAGGTATTCACCGGCGTGCCCCCATTGCTGTCAAAACAAACCGGGGGTGATGATGTGGCGGCTGAGGCGAAAAGCT
TGTATGAGGCTGCATTGCTTATGCGTGTCGGCGGGGTTATGGGTTTTGGTTTTAAGGCTATAAAACAACTCATTAGC
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AGCAAGTACAGAGAATTTTTTCGGCTGTTCGTCGACGAAACTGGTGTGTATGGGAGTCTTTGCCGTATGCTAGCTTC
CGCCTTATCGGGGCAATGGTCGAACAGTGTGCTTCCCAAATTCATAGAGCCAGCGGCTAAGCTGCACTCAGTGGTGG
AAGTTGCTCGTAAGGCTGGGCGTCGTGCGCGCAGCTTAAGCTTTATGGATAAATTTGTTGCTGTTGCGTTTGCCAAG
TGGGCTACTGATGGGGAACACCAAATGGCCGAGGCCGTGATCCATGGTACGCGGAAAACAGGAGGTCTGGGTATACC
TACAGCAGGCGGAGACATCTTGGAGCTTGATTGGTGTTGCTGAACCTGAGTCGCGGCTAGAGGTCGTGGGTGCTCCA
AACAATGCGAGCATGAAGTTAGCGCAGGACACTGTCAATGATGCGGTCGATCTGCTTGGCAGTGAGCGCGTGGTGCC
AGTGGAAACTCTTGCAAATAGGTTGGCTGAAGGAGCTTTTATGGGGGCAGTGGCTAGGAATCGAGGGCCAGGTGTCT
TGCGAGTTGGAAATAGGCGCACGGCTCGCAGAATTATTCGTAGAAAGAGCATACCTGAGGACGCTTTTCCTGGCATG
ACAAGTAAGGACTTTTATGCCTCTTTGGTCCGTTCGCGGACGCAACTGCAAGCTCTGAACCGTGCCGGCGCACGTTA
TGCGAGC
>NODE_168_length_341_cov_1062.296143ATGAGCGTGTAGATTTTGGACCTGCCTTTGAAGGGGAACTA
GTCCGAAAGTTACCCACTAGCCATTTCGTTGCTGTGAACGGCTTTCTGGAAGATCTGTTAGATGGGTGCCCAGCTTT
CGATTACGACTTCTTCGAGGATGATTTTGAAACGTCTGATCAATCTTTCCTCGTCGAAGACGCGCGCATTTCGGACA
ATTTTTCTCATTTTACTTCTAGAATAGAAGATAAGTATTACAGTTTTATTAGGTCTAGTGTAGGTTTACCTAAGCGC
AACACCTTGAAGTGTAACCTAGTCACTTTTGAAAACAGGAATTTCAATGCCGATCGCGGGTGTAACGTTGGATGTGA
TGATGTGGCGGCCG
>NODE_169_length_246_cov_4475.503906AGCGCCACTAGGTTCTCAAATGCGTTTACCTTTGTCGATAG
CTTGAAAGGGAGGAGTGCTGTCTTTTTCTCAAAGCTGGGTGAAGGGTATACCTATAATGGTGGTAGTCACGTTTCAT
CAGGGTGGGCCCCGTGTCTTAGAAGATATCTTGACGGCAATTAAGTACCCGAGCGTCTTTGACCATTGCTTAGTGCA
GAAGTACAAGATGGGTGGGGGTGTACCATTCCACGCCGATGATGAGGAATGTTATCCATCGGACAACCCCATC
>NODE_170_length_80_cov_13524.337891GAGCTCAGTGCGGCATACACCAGTGAACGTGTATGTCTTGA
CAGACCAACAAGTATATGCGGTTGTTTTAGTGAACAATGAGTCATCCGCCTTCTTTGTCCT
SNODE_171_length_ 251 cov_4155.115723TGTTTGTCCTCAATGACCGTAAGGGGAACGGAAAAGTGTTA
CCCTGAAAAGGTCGTTAGTGGTAAGGATAAGCCGGTAGTGAGATCACTGTCCCAAAGGGCCAATTGGAACTACTGAT
GACGTGGCTGAAATAAACGCTGACGTGTATTTGTGCATGACCCAGTTTGGAGAAGTCGGATATGAAGAGGTCGTTGA
AGGGAAAAGGGAAAGAAACAACAAGTGATGACAGTACATGAAGCACAGGGAAAAACATTCGGTGATGTTGGTGTTGT
T
>NODE_172_length_535_cov_2093.725342CATCTAGAGCCTCCACCCGAATGCTCACCAGGGGCGTTTCC
CTTGCGACATTTGTTGATGTGTCCCAGCCGGCGCTCACATCTCTCGCCCACCACATCAATTCGACCGGAATTGATGC
GCGTGTGATGTTGACTATGTTTGTGCTGATGCCTGGGATTTCCTCTCCACCTGTGAGCCTGACCAGTATGATGTGGT
TGTCGCGACCAAGTGTGTTGGGCTTATACTCCGCGGGTCCTGGCCCCCGTGACGAGGCCGCTTTTCTCGAGCTCGTT
GTCGATGTCCTAGCCCCTGATGGTTCTTTCTTCACTGATCATCATGTCGCCTTCGCCCATCCTGCTGATTCGTTAAA
ACGCGTAGCCGATCTTGCCGGCCAGCACTTTGACCTCGCAACCATTGCTGGGCGCTATTCCGATGACCTCTGCTACT
CATGGACTGCTATGGTAAATGAGGCGGTCTCTTTGATTGGCTCCTTCGTCACGCATAGGTCGGAATCTATGGTCCAG
TGTTGGGAGATGTTTCACTTCAGAACGCGTGCCCCTCCCCAGCCCACACGTCAG
>NODE_173_length_156_cov_7377.679688TCTTCCGCCCGGATCGGCGCGCTGGGCGCGCCTTGGGTCCA
AAAGGAGGGGATGATCCCCGCCTCCGATTCACGGAATAAGTAAAATAACGTTAAAAGTAGTGGTATTTCACTTTCGC
CGTTTCCGGCTCCCACTTATCCTACACCTCTCAAGTCATTTCACAAAGTCGGACTAGAGT
>NODE_174_length_118 cov_3126.677979ACCGCTCTTCCGATCTCTGCAAAGGATTCTACCCGCCGCTC
GGTCGGAATGATACTTCAAGGCGGCCCGTGCGGCTCGTCCGCCGCGCGGGCTTGACCAAGGACACGTGCCTCTGGGG
GCCGGGTGGCCCCTACTAGGGT
>NODE_192_length_8602_cov_707.504211TTTGAGTGAAAACTATAAAAACACACCAAAGCTTCTTTAAC
TTTCCACACCTTATATATTAAATAGGATTTAGTATGGAAAGGGAATACTATTAGTACGGTATTCCAGCGAACAGGCT
TAACCCAGCCTTGAAATCGGGGAATTATTGAACTGCGGAATTGCCATTAGCTCCATCCTCCTCATTCATGAGTAACA
TTTGAGAAGGGGTTGTTGATGAGTGCACCAGCCGTTCCACCACTAATCTCTCCAAGGTTGGAACTCCGCTTGCCTTC
AGCCATAGCTTGTCTGAGCACTTGAACCTCAAAAGAGGCGATATTAGCGACCATCTCAGCTTTTGTTGGAGCTCTTT
TAATTCCACCCTTTGGTTCAAGCGCACTCTCATCTGTGACTCCCAGGAAGAAGTCAAAGGCTGCAAATTTCTCATTC
TCATTAAACCCTTTCTTGGCCCAATTAGCTGGTGGTATTCCCGTCTCCAGATGGATATTCCACACGATTTTTGCATA
GTACATGCAAAATCTGCGCAATGTGGTTACCTCCCTTATAATCCCGGCAATTTCTGATCTATTCAGATCACAGAATG
GACTTTTGCCAATCAAGGTTGACCTTTGGGAGCTTCCAACATCAGAGCAGTGACGTGCTATATCTATGGCCACATCA
AATTGTGCGCTCTCAGCTATGCCTGATTCTCCAAATGCACGAATCAGCTCATCTATAGCACCCTCATCCATGACATT
TGGAGAAATTACAACCGTTTCGTGTTTCAACACCTCCCTCATGTCCACTGTTTTTGAGAGTGCATTTTCAATAACCC
TCTTACGTTTAGCAAGCACACCACTGAGAGTAGGCGGTGTGTTTGAGCCCTCTGGCTGCTTTTGAGCTCTAGCCAAC
TCCAGTGATTTCAGCCGGGTTTCAAATGCCTCATTTGACTCTCCAGGGAGTTTGCCAATCTGACTTGCCATCCAGCC
AATTTAACAATGATAATCAATTTCTTCAGTAGTATGGCTAATCCCTAAAGCCTTCAAACCTCCCAACACCTCCTTCA
CGGTTAATGCAAGGGCCTCACTTGGGCCGCAATTCTCAATCAAAATCGATTCTCCAGTGGCCCTGATAAAGCAACCT
TGGTTACTACCACTACTGCTGTCTACATGAGCAAGGATTTGGATGGCAATTGCAATTCCTACCAAAACCAGAATTCC
AAACAGACAATACATGTATGAATGCAATTAGACCTATGACAAGCATTAAGGGCACGAAATTCTCAGACTGACCAAAT
ATTCCTGAACTGGGGAAGGACTGCTTAGGACCACAGTAAGTTATACTTTTTGTGCCGTCCCGGTAACGCCCCCCGTG
AGGAAATTGATGGACGTTGTCTCCTGAATATGGTAGATTTGACTTTCTAAGAAAATGCAGCACAAGTCCAATTCCCA
AGCCGACAGTCAATGGAGTTATGGTTTTTGCCCAATTAGCAGGTTGCTGAAAAGGCATCTTACTGCATAATGACCAA
TTTCTTCCTATGCCTAGTGGCAGCGATGTAAAACCAGTGTCTGTCCTCTGGGGTTGGATCCCTTGATTTCAAGAGGG
TTACCACATTGAAAGTTGAACCTCGAACTTCACACGGCAACTTGAAATCAGAGTTGTGCGCAACAGCGAGATCTACC
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GCCTCCTTGCCAAAACATATCAGCACCCCCTCAACATCTAGAGTGAAGGGTGACCCCACGATAACTTCGTCCAACCC
GTCGCTGCTAACTTTGAAACCGAAAGAGGAAAGGTATTTGCAAGTGTTTGCACCAAACCTGCAGGTCTTGGACTTAA
TGAAATGCGCCTCTTTGGGAATACAGGTATTCTGGTACGGATCTGAAAAAAGTACATCAAAACCCGAAATGTCTTGG
ACGGACAAATACTCATCAAGTATATTCACTTTCCCCTGCACTGCGCATCCTGGAGAGTAAGCCTTGATGTACCTTCC
TGTGAGATTAGGATTGTCTGGAACACCTGCCGTGAAAGCCACGAAACTCTCGTCCTCTGAGATTAACTCCCTTATTA
AACTGCTCTTACCACTGCCAGGCACACTATGTATAACAACTGGAAATTTGAGCACACTGAAAACACCTATAAACTCA
AAAGCTGATAATGCTTTAACTAAATTATTCATAATACTCAAACAACGCCAAATACTTAAGGCCTAATCAACTGCTTC
AAATAGGCCTGAAATTGAGCACCTCATTTTATGCTTGTTCCTCACTAGGAACCTCACACAATTGTAGTGTGCCTCCA
CCTCTTCCTCTGTCATCATTTCAATGGATAGCTCACCCAATCTGTATGCATAGGACACCTCTATCGCATAATTGTCA
ATACAGTTCTCCAAATTGCCCATTTCTCTGGCTATGCATATTCTCTCCCAGATTAGTTGAGGTTTCTTGAAGATTCC
CTCCTTAAATAAGCACCATCCACAGAATGTGGGGTTAGAAACAAACTGAACCTTGGCCTTAAGGCAGATCATGTTTA
GAAAGCCCTCATGCTCAGTTTTAAGCCGCAATCTTCTATTAGCACACATGTCATCCCCTGCAAATGCTAATTGACTC
CGAACCCGTCAGTTCATATCTCAGAAAAGTGAACAACATGTTAGCCATAGTGTTGAACAGAAATGTGCTGGCTTCCC
CAGTGAACCTCATTATAGAAAATGAACCAAGCTTTGACCCCAAGTGAATTTTGATGAACTCATAATCCAAAATTAGA
TCTTCAGGCAATCCCAAAAACTTCATTATCTGCAACTCGAATGCTAGGATAAAGTGGTCCTGGGAGGCATCAAAGGC
TTCATAGTCTGACTCTGTGCAAATGCCAGTGAACCCTCTGGTCCTAACCCACTCGTTCAACTCATCTAGACCTTTAC
CTGAATGGATGTAGAAGTTAGGCTTCAGAGCTTGCATCAGCTTCTTCTCGATGTATCTCATATAAGGTGCAAAACGG
ACCAAAACAGCGTGTTGAAAGCAAGCGAGGGTCTGCCCAGCTTTAGCCACCCTAAGCCTATTGTCAAATTTAGTGCA
ATGCTGCGACTTAATAAAAATTAGAGCAACATCCAACAGCCAATCCCTGCATGACCTGCCTGAATGGTTCTCTATAG
TCGCTGCACTCTTACTAGCTTTCTTTGCTTCAAACTCCCGCACTGCCTCATTGAACATATTGGAATTGTGACTGGCA
TTTAGTGGCACCTTAGACAGGAAAGAATCTAGTAAGAACTTCCCATATGGCTTTGCTCGCCTTAGTTTGGCTGCTTC
CACCTGGGGCTTTGAAAATTTGAGACGTTTTCGAACAGCCATGAGGAAGGGTTATGGAATCATTTCCTTTATGCCTT
GGGTAAATGCTTTCAAATCTTTCACATGCATTGCTCAGTTGCTCACCAGCACCACCTCTGTGCTCATCAAAGAACTG
CTGAGTTACCTCATAGCCACAGCGCACCTTCCCGATACTCTTTTAAGGCCATCTTACCCACCCACCTGGCTCTGGTT
GACTCCAAATTGCTTAGGGGAATATGGGTTTTGAACCATTCTTCATTTGAGCATTCCATTTCCATCTCTTCAACTTC
ACAATCCTCATCTTGACCCAGGAAAAGCATAACTTTTAGCCATGGATCACCACACAACTTTTCTTCTCTAACTCCCT
CATTTTTCCCAATGCTGACATTGAAACCCTTAAAGAAGTTAGGCTCGCCAGGAAGTAGGTCTCGTATAACATTCTCT
CCACTTTTAGCCGTCAAAAAGTGGTAAAGAGGTTTACCAGCAAAATGCGAGAGAAAACTTTCCACCCTCAAACCTGT
GATGTTTACCAAATCCAAATTATGGCTGAAGCGAGATAAAGCAGTGAGCCACCTTCGATCGTCAGTATGAAAGGAGT
CATGTGATATAAGAATTCCTCCATTTTTGAAGTTCAACCCAGTTGATTCACCAAATGTAAGAGTGAGCTGTTTCATC
CCAAAGTAGGACTGGACTATTTTCTTCTCCTCAAAACTGGAAACTAGAACAGCTTCCAAGGGACCTTTTGACCTCGC
CAGGAGGAAGTCATGCATGTTGTGGAAGATTGCATAATCAGCAAAGGCAGCAGTCATTGAGCCCTTTTTGAAGTGAC
ATGGTAGTCTAAATTCAAACATTGGGTTCACAAAACGTCTGCTTTCTATGTTGTACCTATACGTCTTTCCTTCAAGT
ATTCTGAGTATGTCGCTCTGCTCAGCTCCCAAAATAGCCCGATCCTTTTGTGAATCATATGTGCTCTGGCATGGATC
ACCAGCAAGTGAAATGAAAGCGTCATTGCGTATGACAAGCAGACATAGATCAATGTATCCAGGGGGAAACAACTGAA
CCTCATCGAAAATTACACAATGGCCAGCCTTCAGACCAGAAACTTTTCTAAGGAAAACCTCAAAAGTCACTACATCC
CACCCTTCCTTCTTTGATTTGCCTGCTTTGGCAACTTTGCAGCCATCATCCATTTCAAGATCATTCTTGATTGAATT
TGCCAAGGCTCGTCTAGGGGAAACAAAAGTTACAAATTTTCCTTCAGACCTCTTCATGAAACTTTTATACAAGTAAC
TCTTTCCAGCCCCAAATGTGCCAAGCACGACAGTTAGCTCTCTTGGCTTAATATCCGCAGTTGATATACCAGAAAGC
CAGGGTTTTGCATCACTGAACTTTTCATCACTTATGACACCAGTTAGGCCCCCTAGCAAGCACCCTTGCAGCTTTTC
AGCCCGCTCAAAGTTCGGGAAATAGGTTATCTTGGACCCATTCATTGAAAGAAGATCAAGGGCGGATCGCTTAACCT
TCCTCAATTCATCTACTTTTATGCTCTGAGGGCCATTGCCAATCTTCTCAACATGCCTTATGTGCTCATTGGTTATA
TCAAACAAGGCGGAAATCTTACCATTTGGGTTAATAACCTCAATTTCCCCATTTATGTCACACTTCGCGCAAATGTC
AAAAGCCTCAAAAGCTTCAGTCAAGTACATCATGTTAAGCCCTCCTCCCTGGCACAGCTCCTCAAAAATGTGGTTAG
TGCTAGGCCTACATAGATAATTTAACACATCAACTTCACGCCTCCCAAGAGCTGAGGCGATGGCTGTGATCATGCAA
CCATTCAATGGGGCGCATGGCTGGAAGTGATTGGACTTCAGGCAAAGAATTCCACATAGAGGCCACTCACTTTCCCC
AAATTTCCAACTGACTTCATATTCTGGTGTTACCACTATCAGCCTTACGTGGTGCCGGACACAAAATAATGCAATCA
TTTCATTCTCAGCATAGGCATTCTCTTCCAATTGTTTAGAAATAGTTGCGAGCTGAAAGATCTGAACTAACCAGGCGC
TCACTTTCCACAAAAGATCGAATGCCGGCCTTCAGAGCAAGACCATCAGTACTGAGTAAGAAACCAACTGAATGCCA
AAAGCAATTGCCATCACCAGGTACGGAGAAAGTGTTAAAATCATCAATATCATAATCAGCACATGCCTCAATCTGGC
AACCTAGCAATACCTCCTTGGATCCGGAGAATGAGCACTCTGATTTGTGGACCCTTAGTTTACCAGTGGATCTAACT
GGGGCTTTGTATGTTATTACAAAAATGGAGCCCTCCTCCATTTTTTTAATGTGGAAGTCCCCTTTGAAAACTTCAAA
AGACCCCAGAACTTTTGGACCAAAGTCTGTTTCTATGGATAGAGCACCCTCAAGAACAAGGATTGACTGTTTTTTGC
TGCGGGGCATCTCTAAAACCTTAGATAGACCAGGGCCTGTTGTCGCAAACACCACCCTATCACATTGACCTAGCCCT
TGTGCTCCTAAAGCCAGTTTCAAATTATTGATAAGATCCTTGAACTTATGAAAATTGTGACAAGAGAAACAAGAGCA
GAGGTCTGAGGTAAAACTTGTGCCATTCATAGAAATTGATTTCTTGATTCCATGAAGACCCAGTTGCCACATGCTTC
GGTCAAGCTTTTCGTGATTGAGTTCAATAGGTACCTGTGGATTTACAAATATTAGATCATCTTCTTCCAGTTTTTGG
CGCCTGAAGGTTAGGGACACCCGCCCTTGTGTGCAATTGGAAACCCCATGGAAGTAATTACATTGCATTCCCCTAGG
CATTTCAAAAAACTCATTAGGCTCAATTGTCAGGCAACAATGATTACCCTCAACCAGGTTTCGAGACTTACTCACAG
TGAAAACTGCGGAGCCAATTAAATTAACAGTTAAAACCTTGTGCCCAGTTTCGTAGCAGCTCTCATTGTCCTTATGA
AGGGCCAACTTTGAGTTTTTTTCATAGACCTGAGCCAGGCACGAATTGTAGTAGTTACGTCCACCAGTAGAGTTTAG
AATTTGGTCCATGAACTTTGGCCACCCTAAGCTTGTGTGGCTTCCACCATTGTAGCTATAACATGAAATCCCTGGTT
TTGAGAAGAATGATGCTCCCCTGCCTTTTAACCTGTCTTTAAAGTCAATGTTTTTAACCACCCAATTGAGATCCTCC
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GGTAGGACTTTAACTGCAATCTTTAGCTCTTCCAAGTCAAAAACTTTTTCAGCAGCTTTGATTGGTGACTCGACATC
GCTAACAGAGAGGTTGTGAGCAGTTGACTGGACGCTAGAAAAGCTCACTGGAACCCGGCTAACCTCACAATTGACTG
ACTGTGACCTCTCAGAGGTTGAACTAGCTGAATAAACCAGTCCGATTGACTTATCATTTGAGGTTGACTCGGAGGTG
AAGGCATCATTCGGATCATAATCTCTTATGAAAACT TTGGTCAAGCTTAGCAGAGCTTCAGGGAGTGTTGCCTGTAA
TACAACAGACTTGTAGGCCTTGATAACCTCACAACTAAGATCAGCAAAGGACGATGCTCTATCCTTCAGAAACTTGA
GATTGGACCTTCGCTTAAGGAGGAACCATTGGAGACCACAAGAATTGAAACAATGGGTGAGAGCTTTTATGTACTTG
AAAAGACCCACTTTGTAAGAATTCTGGACCTCACGCATCACATTATTGTCCACCAAAAAACTGAATAGTTTCGACTG
TCCAGTGGCTTTTAGCGCAGCCTTAACCTTTGATAGGGCAAGATTGACCTCCATGGGAGACGGTCTAAAAGTAGGAT
CGTCAGACAAAGGGATTAGGGATAAAACCGCCTGCATGATTTGAAAATTAACTGCACCTGAAAATTTATGCTCAACT
GAGAATTTGGAATTAAGCCAATATGAGGACCCAAGGAAAAACGGGGCCCTCTGACGATTGAATTGCAGATCCCCAAG
TCCAAACCAAGAATTATCCATGACCACCTCAACGTTCTCCTCTATCAACTCATTGAGGCAAGAGAAAAGAAATAAGT
GCTCAAAGAAATCAGGAGTGATGTCCACCAAATTAACCGAGAAGTTAAATGGCTCAAGTGAGTAAACAAATGAATCT
AGTGAACACTCTCGAAAATTTGAAGAAAGCCTAGCAAGAGCATTTGGCATCATTCGGCAGAAGAATGATATGACTAA
CTTAGAAATGTTAGGCATTAGTAAAGAGCCACTCCTTCCACAACTTATAACCAATGATGAAAAATCCTCAATGAATT
TTATCTCCCTCCCTGTGGGCTTATCAATGAGTTGACGAAGCTTTGCCTCAGCAGACTCCTTGTCTGGCTTCTTAAGA
GTCCTTAAGTAAAGGTATATCTTGGTAACGACATCATGGTGCACTGGAAAGCAACTGTGCATACCACGGCTTAGAGG
TTCAAGATCCTTTATACCTATTGCATCAAAACCAGAAAAACACCTCATGTTTGAAGTCAAAAGATTGCCCATGGGGG
TGAAGCTAAGCAAGTGGTGGCAGAATTTTGAGTGAATGATATCAACTGAATAGCGTGAGCCATCAGGCAGAACCACA
GATCTGGCCTTTAGTAAGTATCTGCATGACAAAGGTTGTGAATACATCTCATTCCAGTTACCATCTGGAGCGAAGAG
CAACTGATCGTTACTAATTTTGTACTGGTAGGCCCAAGGGTTAAGGCTCTCAGGAGAACCAACCAGCACTTCTGGGG
GAATCACTGCTGTCGCCAAAAGCATACTTGGCTTAGCCACATCCAAGAAATTGATTAGATCACTAATAGACCAGTAA
TGAATTTCATCATGCAAAAAAAGATTCCTAGCACCTGTGGAAATCACGCGCGGGACCAACCTTCGGAGTGTGCTAGA
ATCACCAATGCCTTTCTTGCTGATGATTTGGCTTGACTTGTCACTAGAACTTATCACAAATTCAGATCCATACCTGC
TAACATCACGACTAGTTACAAATCTATTTATGAGTGCTACTAAGCTGAGATCCTTGTTCCTTTTTTTTAAAAACTGC
AACTTAAAATCCTTGATTCCTACAAAATAAAATGAGTTATTAACATAACTAGGTAAAACATTGTACAGGATGTGATT
TTCTAAAGTCTTGCAGACTGGGTGTGAGTGAGGTCTAAAGCTGTAAGGGCTTAGATAAATGCCAGAGGATATCAACC
TTTCTTTACTTCTATCGGACAATGCGAAAGAGAACAAATTGTGCTGACTTTCCTCTGTATCCACCAATGCCTTGAGA
GCTGTAGCAGAAACTCTGGATTGTTCATCAGAGGTG

>NODE_197_length_294 cov_2308.466064TTTATGAATCGCTACCAGGCTTTCACGTGTATAAGACCGCC
AATGATCTTATCTATCACACTACGGTTGATGGTTTGCGCGTGAGGGATTTACCATATGTTTTCATCGCTGAAAGGGG
CATATTCGTGAAGGGCAAGGATGTCGACGTCGTCACTTCTCCATGTGATAATCTGTTTGTATGCGACGATATTATTG
TTTTCCATGACGCCATCAATTTAATCGGCGCGTTGAAAAGTTTCTCGGTGCGGAATGGTTGGGGAGTCGTTTAAGTC
TTTTGAGTATAAATGTTATAACGCCCCCCCAGGTGGTGGTAAGA
>NODE_209_length_78_cov_6084.063965TGACGCTTGGTGTTGATAGGGAGATTCTGTCTACCTTCTTTT
GTGGTGAGTACGATAGCGTGGTAAGGACAATGACCAAAGAGCTAGTGTTGTCCGTCGG
>NODE_211_length_107_cov_3491.224365TAAGGCTATCATCGCCACTAACGACGACGTAATCGTAATCT
AGACCCCTAAGTACTACGCTTAAAAGAGTGCACAAAACTATGCTGTTCCCCAACCAAGTATTGGCTCCACCACTACG
TCTCTGAGAGC
>NODE_231_length_496_cov_3082.310547TCGAAAAGGAAGATGAGAAGCAACGACGTCTGTAAATTTCT
CCCCTCAGCCTCTCATTGTTAAACCAACACCACCCTTTGGTAGTGCTCACGAACGCCCTTTCTCGCATGCTCCACAA
CTCTATACGTGGTAGGGCAACATCACACCCTGGGGCCGTATTCACAATGAAATCTTCAATTGTAGCCCTACCCCGCA
CGATGGGGAAGAACTTAACAATGCTATCCTTGACATAAAAATATCCTCTCCTACGAGAGGCTTCATCCCAGATTTTG
GCCCAAACAAAGGTGTTCTTAACTTTGATAGGAACGTTAAGAGCCCTGTTGACAATTTCCCTTTCCGCAAGATGACG
GCGTCGCTCTCATTCGCCCCCACCTTTACTGAAGAAAAGGCCAAACGTCAGAGTGGCCTTCTCCTCCAACGACTGTT
GTGGAACAGATTGCGCTGGTTTTGGTGCTTCCTGCTTATTCGGAAGTGGTACATGGACGCCAACAGCTGTTGGCTTA
ACAGCCCATCGTGAC
>NODE_232_length_106_cov_4692.660156GAAGCTGTAACACATGCGTTGATTGTTGTACACTACCACCG
TGTAGTGCCGGTTTACCCCCGTCAAGCGCGAGCAGCCTAAACCGGCTGTCAAACAAGATGAGCAGAAGCCCAAACGG
CAAGTGTCAC
>NODE_234_length_106_cov_11011.660156TGAATACAAACCATGAAAGCGTGGCCTATCGATCCTTTAG
ACCTTCGGAATTTGAAGCTAGAGGTGTCAGAAAAGTTACCACAGGGATAACTGGCTTGTGGCAGCCAAGCGTTCATA
GCACGTTGGCT

>NODE_239_length_125 cov_8892.591797CGTTGCTGGTGGTGTTCAGCATGCTCTTGGAACGCCCGTTT
CCATCAGTTCCCGATGCTGTTGGCCAGGCATGCCGCCCTCGCTGATTTACGTGATGATCTTGACGTCGTCTTTTCCT
GCGCCGAGATTCTCCTCCCTCCTGTCTGC
>NODE_242_length_273_cov_2249.256348TTAAACCGTGAGGTAGAGTTTAGTCATCTTACCTCGAAATA
AAACCTATTCTACAAAAACGAAAACCGAACAAAAAGACTAGCCTAATTATTTCATTTTTCTTACTTTTCTTTATTTT
AAATTTATTGAAGGATTTTTACCCATTACTGGTTGTTAAACCTTCTCTTTTTCTACATATGCCAATTAGAGCATACA
AATAGTAACTAATAAACATAGCGATTAACGTTACGCCTATAAATACATCCCACCCGTCACAAACGTCACTTCGCACG
ACGCAATAGTGTACCGCTACTCT
>NODE_245_length_110_cov_10014.099609CTTACGTAACTACTACCGCGACGCCTGAGCTGCATAGAAC
TATTCTTATTGATAGTATAGACTCCGCCTTCGCTTACGACCAAGTGGGGTGTTTGGTGGGCATAGCTAGAGGTTTGC
TTTAAACATTCAGAA
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>NODE_248_length_146_cov_1695.520508ATCCCAACCATATTCACCAGCTAGGGAATTATACTGCCCAA
CTATGTGCCCTAGCTCAGCAATGTCCTGATTCTTACCTCGTTGGCGCCGAAAAAGTCTAGTTGCCTTAGTGTACGTA
CTGGTGAGCAATTCGCGCTCAGCATTGCACCCTTTAGCATACACTCTCAC
>NODE_249_length_626_cov_3854_255615CTTCTGTAGCAAGATTGACTTTCGGCAAAATGTCCTCAGAC
GTTTCCAACGGAGCGGCGGGTTCCACCGCTGGTTCAGCTTTGTCCTTAACCACCTGCGCTTCTTGTTCCTCATGATA
AACAAACTCGACGCTATGCTGCGATGCTTCCTCAACGGTTGGAATGAGGATCAGCTTCGACGCGCGTCCCAACACCA
CTACCTTCAACTGGTAAGCCATCGTCAGAAAAATCCGAAGAAGCGTCTGCAGTACTGGTCTCGTTTTCCCCTAAACC
ACCTATCTCAGAAGGACCAGCGCCATCATCATAATCAAAATCACGATAAAAGTTCAACGCTTGGTCATAAACGTTGC
GACCCTCAATCGGCGGTACATACGTCAACTGTGGGACGGTTTCACTCATCAAGGCCCCGAATGATTAGCGATATACC
CAGAGCTACTTGGGGTAACATAGATTTATAACTTCTCCCTTCCCACATCACCTCGGGTACGGAAAATAAGCCGTTAG
AGAAACCCCCGAGCGTCCAAGAGTGAGTGCTTGCCTTAACCCCGAACAGCGTCCCCAATCCAAAGAAAAACATCAAA
TGCCTGGGGAGAGCATTGGCCCCAAATTCCAACAACGTACAGCCACTCACTACATTAGGACGTAGGAA
>NODE_258_length_1010_cov_910.492065ACGCAGCGGTGGGGAAACGCATTACTACCGGGCGTCGGCCT
CCTGCGTGGCTCGCGACCACCCTCCAACCAACCCTCACGTTTGGGAAGGATGAACCGAAAGCTGCAAAGCGCTTGGC
TGATGGGACAATTGAGCCGCCAATTCCCCGATTCATCTTCAACCTCTCTCCAATCAACTATGCTCTTGCGGTTTTTC
TCCACGGCGATGTCTCAAAATCTCTCCAGGACCTCGACCCCACTCATGGGCCAGGATTTGGGCCTGGACGCGGACGC
TCGGGAAAATTCATTAACGTCGTTGAGCGCGCCTTTTCTGGTGGCCTCACCGTTCCGTGTGACGAGAGAATGGTCAT
GTCTGATATTGAAAAGTGGGATGCGTTTATTCGCGAGGTTCTCTTAGAGCTTGGTGCTGACAATCTCGAGCTTGCCG
TTCACAAAGGCAACCTCGACTCCCCCGCACTTGCAGCTCGTGCTGCGATGTATGGTGTTTCCCGCCGCCAGCGCTTG
AGAAAACTCGTCGAACATCCATCAGGTTATTTTGTTGATCTATATGGGACCATGCCAAGTGGTTCTTATTACACGTC
GCTCATAAATACGAATTGCAACAATCTCCTTCTCCTCGGGCACATAATTGATCGTGTGTCATCTGAGACCCCCGCTA
CGCCTGCCGGTGCCGCTGAGGACGTCGCTCGGGTTGCGTACGGGCGCATGGTCTCCTATGGCGACAATCAACTGTTC
TCTGAAAAGATATTCAAGGAGTTTGGTCTTGCCTATGATCCCGCCAAGCACGCTTCTTTCCTCGCCCGGTTTGGAAT
GAAGCTGAAAATTGATGAGACCGAAGTGACCACCCACTTGGGACGTGTGAGATTTTGTTCCCGCGCTGTCGTCCGTA
CTCCTGAGGGTCTTCCTCATTACCCGCGCCCACGCTGCACTCTACCAGAAACCTTGCCGCCCGGCCTGAGCATGATC
CCGTAAGCGACAAGCTTTACGTGCGTGCAATAATGGCTGACTACATGGGGACTGACCCCATCGCATA
>NODE_259_length_91_cov_3670.395508TCAATTGGGAACATAAGAGCTAAATCGAAAACCAAACACCCC
TTAAGATCCATCGCTTCAGCAACCTGTCTGGGAGACATATCGTAGACGTCCACCATAAACCCAGCGTCGGC
>NODE_271_length_79_cov_4408.025391GACCTTATAAGCATTACGTTCAGTTTTGAGCTTGAGAAACAA
CCAGGGTAGAGGTTCTGATCCACAGACACTATCTTTGTTATCTTGTAGATACGCGTCCA

>NODE_280_length 111 cov_7422.531738CTGTGGTAGCACTGTTGAGACCTTCCAAATTCGGATCTCTC
TTCTTCACTGCCATATTTATGTCCTCAGAACTTCCCACATTAGCCGTAATGGTGGGCGGTGCTATTGGGTGACTTGA
CAAATTCGTCCACTA

>NODE_283_length_354 cov_8623.019531GAATGCTCTAACCGTCTCCACCTTCATCGTTCTAAATGCGT
GGGTTGATTATAGCCTTTAAGTATCCCGCATGACTTTTGATCCCTAACCCTCTCAACAAAAACCTCGCGATACTTTC
TTTGGCATCTACGGATATCGCGTCTTCCACTCACAAACGATTGGTTGTAGTAATTTAATTTAACGCTTTCTTTCGTA
AGTATGAGGTCTACGTGGGCGTTAGTCTTAATTGACTTCGATAATTTTAAGATGAGAAAGTGCAGTGAATACAGCTT
CATTTGAACCCTTGGGTAGTCCGAGGACAAAACGTAAGTATCGAGTATATCTCTCCCCTTTAACCTTCTCTTTGGTC
AGTTTCTTCCCACTTCATGTCATTTAA
>NODE_291_length_175_cov_9019.673828AATGGCTCATTAAATCAGTTATAGTTTGTTTGATGGTATCT
GCTACTCGGATAACCGTAGTAATTCTAGAGCTAATACGTGCAACAAACCCCGACTTCTGGAAGGGATGCATTTATTA
GATAAAAGGTCGACGCGGGCTTTGCCCGTTGCTCTGATGATTCATGATAACTCGACGGATCGCACGGCCATCGTGCC
GG
>NODE_292_length_159_cov_3980.635254TTTACGCCGGGATCACGACGAACCGTAATTAAAACTGGTCT
GAATTCCATCTCTAGATTATCAAATACTTTCTAAGATGTTATACGTCTCCGAACCTTTACGCCTCAAATTAGCCGCT
TTAATCGCTACAGCGCAAGCCATTGCGTTAGCCTTTAAACACGTCTGCCGGGTAATATCTATT
>NODE_301_length_ 154 cov_1537.980469CGGCGATTGGTTACTGCAGTCATTCGGTCTACAGCGTTGAT
GTTGCTTGTCAAGTTGTACGTCAAATCACTAGCGTGGCTGACATCCTCCGACTTCGACGTTACACCTAGATTATAAT
CTTGTAGGATAAGATACATTTTCATCATCATGTGTCGCATGTCTGACGGGACCGAAAT
>NODE_302_length_185_cov_3660.129639TACTACAATTAGGCGTCTTCGCGACTGGCGCGTCTGAAGGC
CTCCTTTTTTGGAGACATAAATCAGATACCATTCATAAACAGTGAGAAGGTGTTTAGGATGGATTGCGCTGTATTTG
TTCCAAAGAAGGAAAGTGTTGTATACACTTCTAAATCATACAGATGTCCGGTAAGACGTTTGCTACTTGTTGTCCTC
AATGACCGTAAA
>NODE_303_length_517_cov_1788_413940AACTTAAAATAAACGCTGAATTGGTAGTGTACTCTTTTACG
ACAGTGAATCCACTTTCAGCATCACGAAAGGATTTCACTTCGCAGTTGTCGAAAATACTATCATATTGTAAATCGTA
GGCTAAAACTTTCAAATTTCCCCGCAGTTGCGTTTGGTTCATAACACACCGTTATCAGAACTGGCCTAAACTCCATC
CTTTTACCTTTATATATTTTCTAAAATGTTATACGTCTCCGAACCCTTACGTCTCAAATTCGCCGACTTAATCGCTA
TCGCACAAGCCATCGAATTTGCTTTCAAAACGTCTGTTGGGTAAAACCTGTTATCTAACAGCGCAAAGTCGAAGCAA
TAAGCGGTAAACCTTTTGGGTACTCCGTGTTTAGCTAAAGCAGTATACGCTGGTTGGACCTTCTTTTCAATTAGAAG
CGTTACGGCGGTGTGCGTAAAGTATCTCATAAATGATCTTACCGTATTCGTTGGAGACGCATCAAGTTTTCCACCTA
ATATAGCTTCTCTCACTTCTTAAATAACTTATCGAG
>NODE_304_length_80_cov_3473.462402CACGTGGTTAGGAAATAGTTTGGTCTTGTGCACCTTGTTGTC
CGTAGTACTTAGGGGATTAGATTATAGCTATATCGTAGTTAGCGGCGATGATAGCCCTTA
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>NODE_305_length_88_cov_3788.477295GAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGGA
GCCTGCGGCTTAATTTGACCCAACACGGGGAAACTTACCAGGTCCAGACATAGTAAGGATTGACAGGA
>NODE_312_length_1944 cov_353.311218CAGTACAAGTTGTGTGTGGAATTAAGTACCGTTCCGGAAAT
TACTGGTCATTTGCATCGTGTCTCTACTTGTTTTCTGAGCTTTGCCAGAACAAGTTAGGTTTACTCGTCGTGACTTA
TCGTTCGAGCGCTTCCGACGTTATGGCTGATTACCACTCGCCCCGCATGCATACGGAGTATGAAGCTCTTCTGGCGC
AGAGTTCGAGGATTGCAAGCTGGGCAGATGAAGTTGAGGATGCTATGGGCACACCTCAGGGGCTGTTCGGCTCAGGG
GTGCTCAACAATGGGGATGAGGGGGCTTATACTCGTGTAGATTATCACTGGGGACGCAAAGGTGTACCGGAGGCTGA
TTTACTACGTGCGTCTCGTGGATTGGGGCAAACCTCTATCTTCAGACGTGCTGGGGCTCCTGTCCCAGAGTTGGCCC
CGCGTGATGCTGAGGCGTGCAGATATTGCTGCGGCTTGCCAAGCGGCCCATCGGTCGTGTCGGCTGTGTGGACTGAT
GCTGATCTAAAAGGAACGGCTTCCCGTGAAGCTCTCCAAGGACTAGAAGGCAAGCTACTCCGCTTGTTCAAGGATGG
AGAAGCGCGGTTGGCACTCCCTAGTGGACACATAGCCCAAGGATATCCTACTGAGGGCAACCCGGGCTATGAAGGTG
CTGCAGAGCCTGACACATGGTACACTATACTCTTGCGGGACAATGTGGAGTTGTATGTGCTAGTCATGCCTACTCTT
GAGATCGTTGAGGTGGCAACTGGTGTTGATCTGCTAGCGTTACGGGCTGGGTATTTTTCAGCGTACACTGATTTTCT
CGCGGTGTGTTCTGCTATTCAGTGTGTCGTGCTAGATGACGAATGTCCAACAAGTTACTCTCTCCTGCAAGACGCGA
AGTTGTCTGGCATGTTGCAGTTTGCATCTCGCCGAGCTGGAGGTTCGTCGGTGCTACCGCATTATGGCGGAGGTGGA
CCGATCCATATTATGTCCACCCAAGGTGAATATTTATCGATAGAGCTCATGACTGATCGGCGCGTACCTGTGACCCA
TCTCATGACGCAGGGAGAATCGCCAGTGGTGGCTCAGGGTATTATGAGCGCAGGGGACGTACCGCCAACTCTAGTCG
TCGCTTTGGGTACAGATGGTGGGAAATCCGTCACAGGTTCGGTACTGGTTATACGGAACTCACATACTGGTGGCTTC
CAGTTAGTGACAACCAAAGCCACGGCTAATATAGTGCTCCCCGGTCTTAGGAGTGCGCAGAAGGCGGCTCCCATGGT
GCGTGATGGGCTATTTTCACCAGCTGGAACAGCGTCTTTGTTCGGGGACGGACATGGGCGGGTGTTCACGATAGCGG
ATGAGACTGAGGTAGTGGTGCCCACTTGCTTAACGACTCTCGACCCGAATAGACCGTTGCGGGTTAATAGTCGAGAT
GTGTATCGTCTCTACGAGTACCTGGTGGATCTAGGTGGGCTACAAGGCTGGGAGGTCAAACCTGAAGTTGACTTGAC
CCTAGCCTATTTTGACAAAGCGGGTTCGCTGCTGGGGAGAGTGGAGGTGCGCCATGGACCCTACAACGCCCCAAGGT
GGGCGGACGTCCTCCCGCAATGGTGGTTAAAAGCGAACATGGGCTCTGACTGTATCATGGATTTTGGCTGCTCTGTT
CTGGGGCGGTTCTTATTGGCGCCGCACGTTCGAGGTGGTCGATTCTATGGGATTGAGGCCTTGCGCCTAAATACTGG
CGGATACTTCCGTGACATAGCATGTGCTGCGAGGGATGGGACTGCTCTGGCTAAGATGGCGCAGATGCCGGTGTCCT
ACGTCATGGATACTGAGTTTTTGCAACGAAAGAACTCGTCGGGAGAGCTTGAGCGTTATGTGTTCGCTGCTGGGGTT
GCTAAATTCTGTGCTGGGAAACATATAGTTAGTTATAGTGTGCGTGATGACTCTGCGTTCTTCCGGCAGTTCATTGA
>NODE_314_length_78_cov_4961.115234CAGCCGCAGTTGTAACCGGTACCGCTGATTATAACTTCCTTT
AAACGAAGCTTCGTTGTTGAGGCACTGAAAGGTCTTGGTATACCGGTTAGAGGTGTTT
>NODE_318_length_233_cov_1149.806885TGAAAGTCTACGTGCGTATAAGCACCCATTCAAGAAATATA
AAGCAAAAACTCTCACTGCTATTTCATATAGCCGTCGACATAGATCGCCTCTACTTCTTTTGCAAAAGTTGAAAAAC
GTTATGTAGGGTATTATCGGCGGTCACTGACTTGTTCCTAAACGCTTGTTGTCTAGCTAAGTTCCATGCTAGTATAG
CGTCGTTGTTAAACAAGTCATACGACGGTCGAACACAATCGATCGTGTACGGAAAGAATT
>NODE_319_length_104_cov_1672.730713CGGGTTATGAAAACCCAGTGAGGCAGTACCTGGCGTACTTT
ACGCCAACATTTATAACAGCAACGCTGAACGGTAAGTTAGCTATGAACGAGAAAGTTATGGCGCAGCATGGAGTACC
TCCAAAAT

>NODE_324_length_84 cov_8535.440430AACGGGGCAGGAATATAGTTTACATGATAAGTTGTGTGACCG
CGCTTTTCTCCTGCATCTTTACTGCGTGCGTAGAGCGTTTGAAATATGTAGTTGGATGAAAGGT
>NODE_327_length_907_cov_6541.166504AGAAAAATTAGTATTACGCTCACCGTTACTATAGCAGCGAT
CGCCTCACCGTTAATATTCTCCTTCACGTAAGCGCAACACAACATTCTTAAAGTGTGCTCCGTTACACAATGTAAGC
ATCAGCATCCCCTCGCTAACCCACAACTACTTACGTACCCATTTTCTCACTCACCGAAATATGCGTGCGGAAGTAGG
TCCGCTTCCTCAATGGCAGTTAGTCCAGCTTGGGTTATAATCATATTGCTTGCTAGAGCAAAGATCGCTCAAATGTT
TGAGATATCTTTTGCTTCGCCCTTTTTCCGTTGCACACCTCGAACAATTCCATCTCTTTAATGGATTTCTATAACGG
CCTCAGAGTGCTTAGTTAGGTTCTTAGCTATATTTGCTAAACACCCCACCGCGTCATAGTTAGCTGATATATCTATG
CTCTGGATTAATATCGACTTATGTAGTTCCGTTGTTGAGCACGAAGCTACGTACGACTTTAAAACATTTACTTGCGC
TTGTGGATCATCCAAACCCCCTTCACCGAGTGTATCAACTATATTCTTATAACTATTAATTAAGAGATACAGTGCCG
ATAGATCATTGTTGAACAAAGCGGAAAGTATTTGGACGATTATGAATGATAGATCCATAGCGATTTAACCGAGAGAA
GAAAAGACAATATACTGCAGTAAACACCCGTCTGAAGTTTTCCCTTCGCAGTGTAATTTCAAGGGAGTGTCCGTAAT
CCTTACCTCGAGATACTCCCAACCCAACGTATACCCAACTTCCGCAATGTCGGAACCCATCTACCACTGTGGAATAC
CTCCTTTCTTTTTCAAAAGGCGTCGAGAGGTTTCGATACCCTTGACCTCCTCCAACGCCGTTATCGAAGCATCGGCT
ACGAGTATTAAATCGCCGACGAATGCTCTAACCGTCTCCAC
>NODE_335_length_112_cov_323.553558GTTAAAAAGCTCGTAGTTGAACTTCAGGCGGGGTTGGGCGGT
CCGCTTAACGGCGTGTACTGTCCGACCCTGTCTTACTTCTTGGTGAGCCGGCGTGGCCTTTATTGGTTGCGTCGGGG
AACCAGGACTTTTAC

>NODE_341_length_84 cov_16262.619141GGGCGAACGTGTGAAGCAAAGCATCGGATACTGATTGAGGT
GATACATCACTAACATTATGTGCCGACTTTATCGTCCAACTTCGAGCTCAGTGCGGCATACACCA
>NODE_343_length_257_cov_80.856033CCCTCAGATAGAGCCTTGCCCCCTGATTTTTGCACAATTGTAC
GGGCTGCACCTTGGCTTTGTGGTCGCTGGTTTGGAACACTTGGTGACCTCTCATCCGACACGCCGCCGGCTTACCTG
CAACATCCTGCCTACGCCGAAGACACGCCGAGTCGCCCTGAACGTCAAGCTAATACGCCCTTCGATCAATAGAACTT
ACAGAATGTAAGTGCGTCCTTTGGAAACCACAGGGCATAAGAAAGTAGTCACCTGAAGCTACATTCATAACCATGAC
CTTAC
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>NODE_345_length_79_cov_2976.202637TGTTGGACGTGTAGTTCTTACCTGTCGTAATCTCGATACCTC
GCTTATTGATGTACTTCTTAGCAAAAATAACTTCCCTCCCCAAATACGGTTTGTTGTGA
>NODE_350_length_337_cov_1174.596436CCATGGAGTCGTCGCAACCCACATTACAACCGCGATCGGCG
TTGAAATTCCTATTTTCAAAAGTGACTAGGTTACACTTCAAGGTGTTGCGCTTCGGTAAACCTACGCTAGACCTAAT
AAAACTGAAAAACCTATCTTCTATTTTGACGTAAAATGAGAAAAGGAATCGGAAATGCGCACATCTTCTATAAGGAA
GGACTGATCTGAAGTTTCAAAATCATCCTCAAAAAGGTCATAATCTAAAGCCGGACAACCGTCGAGTAAGTCCTCGA
GAAACCCATTCACGGCTACGAAATGACTTGTTGGTATCTTCCGTACCAATTCCCCTTCGAAGGTCGGTCCAAAATTC
ATACGCTCAT
>NODE_351_length_80_cov_13650.912109TATAACCGGGCCGTCGAGGCAAGGCCCAGGCCTCGATGAGT
AGGAGGGCGGCGGCGGGCGCCGCAAAACCCGGGGCGCGAGCCCGGGCGGAGCGGCCGTCGG
>NODE_363_length_145_cov_7365.379395GGTGAAGCTCCTCTTCTGATCCTCGGGTACGTTCTCGCCCA
GATAGTTATACGAGGGGATTATTTGATACAAAGAGCAGACTTTCCTCGAATTTAAAAACTTATCATTTACTTTATCG
ATAGCCAGTAATAAGCTAGCTTCGGGTCTTATGGGAAGTGACGCAGTAT

>NODE_391_length_969 cov_314.233215AATTCACCGCCGTATGGCTGATCGGCGATTACTAGCGATTCC
AACTTCATGTTCCCGAGTTGCAGAGAACAATCCGAACTGAGGCAATCTTTCCGGATTCGCTCCGCCTTACAGCCTTG
CTTCCCATTGTAATTGCCATTGTAGCACGTGTGTGGCCCCACCTATAAGGGCCATGAGACTTGACGTCATCCCCACC
TTCCTCCAGTATATCACTGGCAGTCCCTCGTGAGTGCGGCACGCACCTTTTTGTTTGTTTCGGAGCCGTTTTGGCGG
GGCGTACTAAACCCACTACGTACCACACCACCGGGCGGCTCGCCTGAATGCCGAGTCTTCCTCCGCCGCCAACTCGA
CGTCGTCGTCACCTGCAAGATAAGGCCAAAAAAGGACTTCCTTCTTTTAGGAAAAGCCCTTTCTATGTTATTAGTAA
AGCGCGCTAGCTGCAAGAAAAGGGCTGCGCTAACGCGCTTTAGTTTGATTGCAGCTCGCGCAAGGCGCTCACATTTT
GTGGCTCGTCACGACATGTTGTTGATATTGATTGAGTTTGAGGGACTTTCGCTGACTGAACCCATATTACGTTACTC
ACCGTCACTGGTACTTTGACTAGACTATAGGTAGGTATCAGTGGGGCTTGTAGACTCGTGACGCTGAACGACACATT
CTAAAACGAAAGCGCACACTAGAAAGTGCTTCGAAAGGCGCCGGCTCCCTTCTTACTGACAGCACAGCTACGTGCTG
GCACTCAATTAGTAGCGCTGGCACGTCACTCGGCTCCTCGGCTCACTTCGGTTGCAAAGACTTTCTCCTTAGGCGCA
TGTCTCAGCAACACAAAACGAGGGTTTCGCTCGTTATAGGACTTGACCAAACATCTCACGACACGAGCTGACGACAG
CCATGCAGCACCTGTATGAAAGTCAGTACCATCCCGTTAAGGACAGGTTTTGTTGTTCATATGTCAAGGGCTGGTAA
GGTTTTGCGCGTAGTATCGAATTAA

>NODE_396_length_122 cov_2203.778809TGATAGAAGGGCCCTGCGATCAATCCGAGAAGTCCGAAGCG
ACTCACAAGAACGTTGAGAAAGTGCTTGGTCATCGTCACTTCCGTAAAAACTTTTAGCGACCGTTGAAAGCGTCTTC
TTGATCTTTGGGGTGACGATGCTGAC
>NODE_399_length_90_cov_1043.377808ACATCGCACCTATGTGAGGGTTTTTCGCGAATCATTGCGTCC
CTTTGAGAAAACATATCGCACAATTTCGTGTCCAAATGGGAAAGCAATGCCGATTGGTCCCTTAATACCA
>NODE_400_length_376_cov_204.021271GATCGCTCTTGCGACACGTGGCATCGCTCATTCCACCCGGAC
GGAAATTCTCACATCCGGAATTCTGTCCGGCCAACATTCCACCTTCTCCGGATATCTCACATCCGGCGCCTGTCGCC
GGATGGGAGAGGAGGACGATTCAACTTCCCCAGGAAGACATATCTGGATCCTTCGGTAACGCTTATCCGGAGAACAT
CCGTGGCCAACGATTCAGATTCCCCAGATAGCTTGGTTCGTCAGATACTCGCTATTCGCCCGATCCATTTCCGCCCA
CAATAAAAAAGCAAACTCCGACAATACTGACGACCAAGTCTCCTGAACTGTCAATCATCTTTAATGCAAGATACACT
CGACAAGACATTCCCAAATCTTCTCAGGTTGCCTGACGCATCCCCGAT
>NODE_403_length_367_cov_2457.509521TTGGCGTGGTGCCCGAAACAGTCGCCAATGGTACTTCTTGT
TTCACTTCTTTCTGAGCATGTACCTCGGACTGGGTGACCTTTGGAATATCAGCCTGTGGCGAACTCACAAGACTGGA
CTGTACTGGTTCCCTGTCGCCTTCGTTGACCGCGGTTTGTGCTGTGGTTACCATCTGCAGCTCTTCCCCTTTCTTGT
GTCGGCGCCTCACCGACGACGCTTTCTGGGAGCAACCCTTTGCCGTCCGCCTCGACCTCGCAAACCGTCTCACCCAC
TAGATTGTTGGTGAAAGACATCGTCGACACCTTTTTGCACACTTTCAACAAAGGCCATGGCATCAGCGGTATTAGAA
CTCGACGGATCACTTTGTCTCTCCACCACAGCCGCTGATG
>NODE_405_length_316_cov_1514.737305GTAGGGCTTCCGTAATCGGTAAGTAACGTTCATCGTAGATA
TCCTTTTCTCATTAATAGACAAAATTGAGTCTGGAAAGCCCACTCTACCTTGGCCCCTAGCATTTATTAACTCCGCT
ATATCGGACGTCAATTCTACCGTGTCTAACTGATCTGGTATATTGGATGAGTCCGCAGGTGAAGCCGTCGTCGATGT
TGGCGTTAGCAACGAAGAGTCGTCTACGCTCATTACGTCTTCTAGTCTAGCAAGGAAAGATTTCCTCATCGGTTTTA
ATATAATCTTTCTAAAGTCTATATCTCTGCCTTGTAAGAAAATCGACCTTATAGACATTACGTTCA
>NODE_406_length_132_cov_1616.909058GACCTTATAGACATTACGTTCAATTTAGCCGCAGAAAAGCA
GCCCGGGTAGAGGTTTATATCTACTGAAACTATCTTAGTTATCTTATATATACGAGTCCAGTCCTTAGGCAACCCTG
TGACATCTGTCTGAGTGTAGGATGAATTGACAGCAG

>NODE_407_length_136_cov_3959.073486 TACAACATCTTTTCGCAGATGAGTAAGGATATCAGCGAGAT
CAGCGAGATACAACGTGCTGGTTACCTAGAAACATACTTAGGAGACGGGCAAGCCGACACCGACATATTTTTCGACG
TCTTAACCAATAACAAAACGAAGATAAGGTGGTTAGTTAA
>NODE_415_length_94_cov_12330.010742TCATCTCTAGGTTAAAAGCCATCGGACCTATCGGTTTAATA
ATCGTGCAGATCCCTTTCCGCCTTGTATAACAATGACGTGACAGCGCTGTACATCTTGATCAACGCCGTAAAAAA
>NODE_431_length_267_cov_2313.000000GCTTAGCTGAGGTGTCGGAAAGTCGTTTGTCCAGTAACTCA
ATGTTACTTTCTGATTGGCTGGACAAGAGAGCTCCTAATGCTTATAAGTCCCTCAAGCGAGCGCTAGGCTCCTTTGT
TTTTCACCCGTCGATGATGACATCCTACACTCTCATGGTGAAGTCTGACGTAAAGCCGAAATTGGACAATACGCCTT
TGTCGAAATACGTCACAGGGCAGAATATTGTTTATCATGATAGGTGTGTTACTGCGCTCTTTTCTTGAGTTTTTACG
GCTTGTGTAGAACGTTT
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>NODE_432_length_132_cov_3317.386475GAGATTTGTCGTACTTACTGATGTCCAACTCGTAGGTGTAG
TACTGGACGAATATCGCCCAGATCATTTTTAAATTTTCTTGCCAAATCCATTAGTGTCCATCCCATGGTAGAACAGC
CATTTATCACTAACTACGTACTTTAAACGTTCTACA
>NODE_437_length_144_cov_3408.687500GCAGATTGGTCCCTTAAAACCAACCTATTCGTTATGCTCGA
TACCACTGAAGAATATACCTCCTCTTGATTGAGAGCGTTAGCGACCTACGCTAAGATCTCCCCTCCAACCCGCGTTC
TGTCGCCAGCGATGACGACATCTTTAGGCACATTGGGGAGATATACGT
>NODE_439_length_91_cov_797.362610CCCCGAAAGGGAAGCCGGTTAATATTCCGGCACCTGGATGTGG
ATTCTCCACGGCAACGTAACTGAAAGCGAAGACGACGGCGGGGGCCCTGGGAAGAGTTCTCTTTTCTTCT
>NODE_440_length_86_cov_5926.686035ATATACCTCGAAAGCAACCAGATGGCGCGAAAGTATGTAGTA
GAGCGTCCAGACGGACTGAGACGACACATCCCTAATATATGACCCAATCTTGTCATCCAGCTTCGA
>NODE_475_length_193 cov_212.528503CGGTGCAATCTGCTATGACGCCTGAGCAGCAGGCGCTCATGG
AAGCTGCTGGAGTGCCGGCGGCGGTTGATAACTTCACAGGTGACCAGCTCGCTGCGGGGCTTGCAATGCTTGGAGAC
TATAGGCTTGGCATAATCACGTCCACCAATGGTACTGGTACTGTGCAAGTACAGGGACCAGGAGATGGGGAAATTGT
GAAAAAAAAAAAAAAAAAA
>NODE_485_length_110_cov_5807.745605TTCTCCCCTGACAAAATATACCTAACTTTCGCAACGTCGGA
TCCACAATCACCACTATAAAAATACTTGCCTCTTCCTTTGTCTTTAGGCCGAAAATTATCTTCTAATTGATTTCGCT
TCTTCCAACGCTGA

>NODE_486_length_247 _cov_3738.340088TCTTGGAGGTTGTCAAAGTCGCTAAAAACGAACGATCACCT
GGTTTTGATACTTATAAAGGAAGCGCTTATAAACTATTACAACGCCTCTTTTAACCGATGAGAGTGCCGTACTAAGC
TACTCTCGCGAAAGTATAGGGAATTTTCTCATAGCCAGGTGTAGTTCGCAAAACTCCTGCCGCGTCATGAAGGGCCT
TGATCACTAATATAGGTCTGTAAGGCGACGATAGAAACAGCTAGAAGCTTTATCGGAGACTTAATACTCGTCGC
>NODE_490_length_250_cov_5982.388184GCGGCACAGGAGCCACCTAAGCAGCCGACAACGCAAGTGGG
GGAACCACCAGAAGCCGATATAGGGTGGTGCCGGAATCTGAGACTCTTACACCAAATAAGCTGGTTTTCGAGAAAGA
TCCAGACAATTCTTAAAGACTATGGGTAAGGGGATAGCTTTGGACGTAACGGGGGTTACCCATAAACCGAAATTATT
AACGAGCCGGGAAAAGTATCAGTAGAGGTAGCAATGAAGATTAATACCGCATTGGTAGAGCTGTGCAAGAAGGTTAT
>NODE_497_length_115_cov_1451.469604ACATGCATGGCTTAATCTTTGAGACAAGCATATGACTACTG
GCAGGATCAACCAGGTAGCATTCCTGTGCGACGCCGGCACCGCATGCGCCTGACCGACGCCCCCCGAGGGGAGCGGG
ACGGGAGGGCAAAGACGGG
>NODE_500_length_83_cov_2214.144531ATATCTGCCCTAATTTCAGTTCAAACGCCATCGCGTCCACTC
AACAAAAACCACACTCAAAGCAATAAAAAATTTTTATAAAACTAATACGAGAAACATCGTCGC
>NODE_503_length_464_cov_2426.655273TTTTTGTCCTGAACAACACGACGTCCCCAAAGGTTTTACCT
TGAGCTTCATGGACCGTCATTACTGGTGTTTCCCTTCCCCTCCCCCTAAGCGTCCTCTTCATATCGGATTTCTCCAA
TTGGGTCATGCACAAATAGATTTCCGCGTCGATATCCGCCACGTCATCGGTCGTACCTATCGGTCTCTTAGACAAAG
ACCTGACCACTGGCCTCTCTTTACCACTAATAACCTTCTCTGGGTAACACTTCTCCGTCCCCTTCGAAGTCATTGAG
GAAAGCAGGTAACAGACGTCCAATTGGACACCTATAAGACTTAGACGTGAAGATAATGTTCTCCTTCTTTGGGGTAA
ATACGGCACAATCCATTCTGAACACCTTTTCCCTGTTTATGAATGGAATTTGATTGATATCCCCGAAAAGAAGACCT
TCTGAAGCGCCGGTCGCGAAGACACCCAACTGAAGAAGCCCTTGGTGCATCATGTACACT
>NODE_509_length_147_cov_6060.775391GAACTGAAATTAGGGCAGATATATGAAGTTGTCCCCGAAAA
CAATCTGAGAGTTAGAGTTAGGGGATGCGGCACAAGGAAAGTTTAGTAAGGCGAGTTTCTTAAAATACGTTAAGGAC
GGGACGCAGGCGGAGTTAACGGGAATCGTCGTAGTGCCGGAAAAGTATGTA
>NODE_522_length_125_cov_3433.632080CTGTGGTAGCACTGTTGACACCCTCCAAATTGGGATCACGC
TTCTTCACGGCTGCGTTGATGTCCTCTGAACTTCCTACATTCGCCGTTATCACCGCGGTACTATTGGGCGCCCTAAC
GAACTCATCCACCAGCATCGTCGTCTTAC
>NODE_559_length_272_cov_2877.103027TTACTGTCCACTGAACGCGACGCGTAAATCTTACCTTTAAC
CAGGGTCTTGAAAAACGCGCTTAAGTCTTTAGATGATCTGATCCAATTCTCACAGTTTATTGGGTTGGAGAGTGTGG
TAGTCAATCCGCTTTCAACAAAAAATACGCGAAGCGTCTATTGTAGATTGCGAAGTTGATGTAAACCCACTTATCCT
CGCAGCGGAGGTTTTCCCAGACGACGGTGTACTTACTATCACGATTCAAAAGGAGCGCCCTCCCGGTCCAATGTATT
CCTTATTCACTACCGAGAACAC
>NODE_565_length_85_cov_2789.282471TTTTTGGGTTAACGTACAACCTGCCGGACGTACCTTCACGAA
ACGCCTTTCCGGCTGCTTTACCTATGAAGTAATTCGAACTTCCGTGTGGTATAAAAATCTGGGTT
>NODE_566_length_275_cov_2276.399902GACTTTTTGAGTAGAGAGAGTGGTGCATGGACGATTTCAGA
CAAGCTATACTGATACTAGTGGTCGACTTCGTTTTCGTTATTATCCTTCTGTTTGTTATTTCTTTTGTAGTCCCAAG
GTTACAACAGGGCGTAGCCTTAATACCGGTATTAGGACCGTATAGTTAAGTGAAAAGGTCGCGATGGAGGTGGGTAT
AGACTTTGGTACGACTTTTCAGTACTATCTGCTTTTTCACCTACGGGTGTAGCGGGGTGTACGCCGGTAGCAGGTAG
CGTTTTCGTCGAAACCCAGATTTTT

>NODE_589_length_225 cov_4266.759766CCCCGAAGCTAAGTTAAAGGTCATAACCTTGCCCCCTTTCC
TACACCTAATTGGAAAAGCTGGCCTTTCCAAACAAGGTTTAACCGTCAATATTGGATTATCGTGGGGATAACATTCT
TCGTCATCGGCGTGAAATGGTACTGCCCCACCTTGCGTATACTTCTGGACGAGACAGTGATCGAAAACACTTGGGAA
TTTCAAGACCGACAAAATGTCGTCCAAAATGCGCGGCCAACCAGCAGAACTA
>NODE_593_length_101_cov_3186.326660TGTCCGTACCAGTTCTGAGTCGACTGTTCGACGCCCGGGGA
AGGCCCCCGAGGGAGCCGTTCCCAGTCCGTCCCCCGGCCGGCACGCGGCGACCCGCTCTCGCCGCGGGAGCAGCTCG
AGCAG
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>NODE_611_length_1743_cov_824.629944GACGTAGCGTCGCAAACGACAACACTAAGGAAAGAAAATGA
ACCTAAATAGAAGAAAAGAAAAGCGCCGCCTAAAAGGCAAACATAAAACAAAGAAACCTACGTAAAAGACTAAAAAG
AAAAAGGAAAAATCTTTGGCGTAGCGCCAAAGTAACCTACGTAATTATGTACATTTAAACTAATAAACAATAAAAAA
TGAAAGAATATCTACAAAGAAATTCTAACTGTACATCACGCCTAAACCTAAATAAAGAGACCCTATTAAAACACGGG
TCACCTAACTACGGACTGTGGCGCCTTTTCACGCCGCACCGCTTAGTGGCATACTAACCCACCACTACTACGGGGAA
CGGGCCTCCCAGCCTACCTTAGGCTGCTGCCACTAAGCTATGGAGATATATCCCGACCCCGACATTTTGGGCTCCAT
ATTATGGTGTTTAAGAAAGCCGTACCTAGCCCAGATACACTACGAGACGCCCCGACGTCCCGCGCGTGGCTACGGCC
CGAGTCTCCGCCGCTGGTCCCCGCGGTCAACTCGTTCAATCATGTCCTGCCTTAACCCAACGGTACCTTCAGGACCT
AGCACTTTCAGCGCTCCGTAGAGCCGGCTGCTAGACACCTGACCGATGCTGCCCTAGGGCTTCCGCCCAAATGCACG
CACGTCTTACGCACAATGCCGCATGCACGACTTACATGGCAGCTACAGTCCTAAACCTAGTCGTTCCCGTCATCCCC
CAAAGACACACTAAACTGAACACCTGTACATCACCTAAAAGGATATTTGGCACACTAAGACCAAATCCAACACTTCC
AGCGCACTTTAAGTGCAGGCTGTTGGTCACCTGTTGGCCCCTATCCTACCTTGACACAAGGCTAAAAGTCGCGACAC
CTGGCGCGCTATAGCTGATGTGTCTCTTGTCCGTAAGATACAGGAGTATAAACTCCCGCATATGCGCTCCGACAAGA
GTAGGAAGGGTAACCCAAGACTTAAAGAAAAACGCTCTACTGTACATGTTCCACCGGTCTTAGCCTCACGGTGTGAA
CAAAACAAGAAAAACACACAAAAAAGAAAAATGGGTCTTTAATACCCACTTCAAGAAGGAGTGCCACCGGTATTAAC
CTCACGGATGGCACGCCTAAGAGAAGATGACAAACTGGAAGACTGAGATAAGTACGACGACCCTTCGGTATTAACCT
CACGAAGAACCGAGGCACAGAAACACTATAGCGTGGCTAACGCGATAAACCCCTCTTTATCCGAAAAGGCATAACGA
GAAGCTTTCCACCTTAATATTCTCGCCTTCAAGGCCAGCAAGGAAAGCGACTCCGTCCTCTGAATAGGGCGCACGTC
AAGATTCACGCTATTGTGGTAATATAACCTACAGAACTGCGAAAAATTTGCACTTAAAACGTGCAAGACACACAAAG
CCCGAGTAAGTCCATCCCGAATGCTTATATTTCCGCGTCACCAGCTTAGCTAATTCCTGGATGACGTCCTCTCTATT
GAAACCCTTCGAAAGATCGACGAAAGATTGAAAAATCTCATGTAAAAGGTCGATATCTGAAGTTTTGGAAGCTCCAA
ACTTAACGAAGAGTTTAAGTGGATCGGGAACAAAAAAGAGACTATCCTCGACTTGAACTAAAAACTTAGAACAAAAA
TATGGGAGCAGCTTGGTTAAATATCTTTACGTCAAAACCAAAATTTTCACTCAGAACCGACGTATCAATATCTAACG
GCTGCCGACTAAATATAAGGCTATCATCGC
>NODE_626_length_79_cov_2981.860840GGAGAGCAGTGCTAACGGCACTTGACGCTTAGCTACTGTTGC
CCTAGGTTACCGCTACCGCTGAAGATAACCCACCACGGGTTACAGCCATACCACAACAT
>NODE_627_length_893_cov_1674.977661GGGCGAAGAGTATTCGCTCTTACAATTTTATAAGAGCTAGT
GATGGTGGGTTTGGCAAACATCTTCAGGCTGTTCTTTCAAGCGCTGGGCGATTGTTTTTCGGGTGTGGTCTCGAGTT
ATGCGAAAAGTATCGTGCACGATAATTTCAACATTCTTGAGACATTGATAGCCATGCCTAAGTCCTTTATCGTTAAA
GTGCCAAGTTCTGTGTTGGTCACAATTCATACTTCCGGGGCTTCCGAGAAGCTAGAACTGAGTGGAGCTTTCAATGT
TTCTAGGGCAAATTTCAACAAGAGATTGCGTTCTAGTCGCTTGCGGGTCTTCTCTAGAGCAATCGTCGAAGATTCGA
TAAAGGTCATGAAGAGTATGAAAACGGAGGATGGGAAACCGCTCCCAATAACTGAAGATTCTGTGTACGCCTTTATA
ACGTCGAACATGTCGAACGTGCACTGCACCAGGGCTGGTTTGCTTGGAGGTTCTAAGGCCACCGCTGCCTCTTTAGC
TATGAAAGGTGCTGCCTCACGTACCTTCGGGACGAAGGCCTTTTCTGGTTTAACCTCCTTTCTTTCCGCTGGCAGCC
TTTTTTATGATGAAGACCTGACGCCAGATGAGAGGCTTGAAGCATTAGCCAGACGTGAACATGTTGTGAATTCACCG
ATGGGTCTTTTGGAGTCCAAGTCGCCAGTGGTTAAAAAGGTTGTTTCCGGCTCAAAAACCTTTCTTTCGGAATTGTC
TATGGAAGATTTTACCACGTTCGTCTTGAAAAATAAGAAAGTTATTGGTTTCTTCGCTTTAAGCATGGCTCTTGCTC
CCGTCGCTTGGAAGTATAGAAGGAACATTCAGCGGGTAAGCCGGGAAGTTTCTTCACGGTTTTGTTCGGGGGTTGGG
GATGTTGGTTTGAGTGTCTCGTGGCTG

>NODE_637_length_125 cov_4690.855957TCCAACTTGGGTTTTACGTCTGCTTTCACCATAAGCGTATA
AGAAGTTAACATAGACGGATGAAAGACAAACGAACCTAAAGCCCGCTTGAAGAGACTTGTAAGCGTTAGGTGCCCTT
TTGTCCAACCAATCAGACTAACAACATCG
>NODE_641_length_209_cov_2539.583740TGGTTTTAAGGGACCAATCTGCGCTGCTTTCCCACCTCGAT
ACTAAGCTGTGCGATATGTTCTCTCAGAGGGACGCCATGATCAGGGAGAAGGCAATCAACATAAATGCGACGTATTT
CTGAAACCGAGTGAAAAGGAGAGATTGAGGGAGCTTTTTCCTGAATTGTCTTTGGTTTTCTCCGATTCGGTGAGGAG
CAGTCACCCGTTTGCCAACGCTATACGTGGCTGTTT
>NODE_643_length_160_cov_2274.706299AACCAACAAAATATTTTTGTCTTTTTCATGTGTTTGAAACT
GCCCTCTACTTAGGATCGTCCCTGCTTGCATAGCCCAACTAAAATCGCTAAATAAAAGGTTATTAACATGCTCACAA
TGGTTATTCCTATGAACACGTCCATTGGGTCGCACACTTCGCTCCTCGCTATACAGTAGTGTAT
>NODE_646_length_166_cov_2690 . 608398AGAAACTAAAACCCACCTAACACGTGAAAATCGACAGTTGG
AGGAGCTTTACTAATGGGGGGTTTAGGTTCCGGACCAGATGTTTTGCTACGGGTAGTAGATGTTATATGTTTATTCT
TAAAGGCGTTAATACTAGAGTGTGAAAGACAGACGTCGTCGACCGTGGCCGCCGCCGTTGTAACGGTACC
>NODE_648_length_123_cov_4041.398438CATCGCGTTTGAGTGGACAGTAACTTCCAAACGAAAGACAG
GGAACGATATCAAGGAAGCGAGTCGACGACTATCACCATCAGACGCCGCCTTTTGCAAAGGCCGTGTCGGTTCAGGT
GGGGAAGTATGTGGACGTAACGCAGAA
>NODE_654_length_154_cov_2556.889648ACGAAAACCCTCTTCGCACAACAAATGACCCGCCGGATACT
GTGCTAGCGGTTATACCGCGTAAACCACCAGCGGCTTGAGAACTCAATGAGCTTAGAGTTTCGTAACTACTGCCCGC
ACATCTTCTGGCGTGAGCCGCAATTCCGCGCCTGTACTTTCCATGCAACAGGGGCCGE
>NODE_655_length_225 cov_817.182251TCGCGTGTAGCTGTGAGCAAGGTAGTAGCTGGATCGAAAGAA
TTTTGGAGTGAAGTTTCCTTGAATGACTTTACTACCTTTGTATTGCGGAATAAGGTGCTTATTGGGTTCTTTGTGGC
GACTTTGGGTGCGGTCCCAATCGCATGGAAGTATAGGCGCGGACTTGTGGCTAATGCTAGGAGACATGCGGGCAGTA
GTTATGAAACTCTAAGTTCGTTGTCTTCACAAGCCGCTGGCGGTTTACGCG
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>NODE_658_length_110_cov_89.236366CGTTGGGGGCAGGAGTTGACGGCAATGGAGTTCCCGTTGGGTA
TGACAGCTTTGTTGCATCAACTCTTTTGCCAAGGCAGCATGGCATCAACCCTGATGGCGTGCCGTACGACAATGCAG
CCAAAAGACGCG
>NODE_661_length_166_cov_9482_699219GACCGGACACGCGTCTCGTCAAGCCGCGTGCCGCTCATGGG
CACAATGCCTATTTCTCATCGGAGACGAATTTTCGGGGAGAACATAATGAATGACACCCTTCGCACTCTTGACGCTG
CCGTGTCTAAGGAGTCATGCGCGCAAGGGTGAGTATTGGGAATGATAATGACCCCGGCCTTGGGGCGGGC
>NODE_668_length_303_cov_508.135315CGCTAATGAACTTCAAAGGCGTTGTTGTACCCATGGGTCATG
GCAAGACAACTCTGGCTAAGGAGGAAGGATGGGTGGATGTGGATGCGCTGTTGCAACCAAGAGTGCTAGCTGATCTA
AAGGAAGAGTTTTATGACCTGATAGCCTCAGGCACATCAGTGGAGGAGGCATCAGTAGTGCTTGCCAAGGAGATATC
ACCTGGGCTGAAACTACTGAACCCATCGGAGACTGTTGTACTAATGTCCCCAACCTTCGAACTTCTAGATGTCTTAG
GGGTGGAGTGTGTCGGGGCGATTGTCGTTAAACCAGAGACAGTGCTTGCAGC
>NODE_670_length_1035_cov_228.138168ATTACGGCGATCATTACGGTGGTCACGTTTTTATAACGAAA
TCTCGAGCAGTGTCGGTTGATTCGTTCAACGATTGGTTGAGGTTTTAAGGGTATGCTCTTCGAAGCCTTTTCGAAGG
ATAAGGGGGGTATGATCTGCGCTCTTCGGACGCGCAGATCGCGCAATGGGCACGCGGCTGTAACTGGATGGTTATGG
TTGGAGTGTATCGCAGTTGCGCAGCATGTAGCGTAGTTAGGGGGGTCGCATCCTGCGTTCGGATGCCCCGCATGTCA
CTCTATGGGTCTTCGGATCCCACGAACGGGCGACTAGTGACAGATTACGTGAGGTGTAAATCCGTCGACCAGAAATG
GTTCGCGGTCCTTGGTCTGAGCAGAGGTAAGGAGCTCAGGGCTAAACCCGGCCGTAAGGGGGAGGCGTCGTGCGCGT
ACATTTACAGTACGAGGCCATCGATCAGGTTGTGTCAACGGTTCCCGCGCTCGGGGCGAAGGAACCTTGGTTCCGTT
GACACTTCCGTGCGATAATACCAGACAAGCTGGCACCATAGGCTAGGGCTGGGAGTGTGATGCGGTAGAGGTAGAAA
TCCTCAGGTTACGTGTGCAGCACGCATTGGGGCGTACAACTGAATATTCTCATATTCGATCATCTCCGCGTGATCGT
CTAAGTGGGATGTCCCGCCACCTATTGATACGGTGGAGCTCGGGGAGAACATAGCTGTTGGGAGGGCGTACATAGGG
GTTCGAGTCCCCTACGTCAAATTGGCTGCACCCGGATTGGAGGAAAGAGTGGGCTTTGTCACCGTAATTTACGGATT
GCTGTGACCGAGCGGCTTAAGCCGGCGGACAGGTGACCACTCTTGCGTAAGGATAAGGCTATGCCTTGCGTTGACTA
CCGGCCAGATGGCCAAGTCACACAAAGGGTCACGACCTACGTGCCCAGACTGGTGTCTGGGACCAGGGATCCTTCTT
TTGAGTTCGATTCTCAAAAGCCCCTGGGAGTTGAACCCGCGTCTCGATACGCGGCTCTTCGGCCCCTTAAGGACCAT
TATGCTGCGCAACTG
>NODE_676_length_189_cov_4003.169434AGCGGTGAAATGCGTAGAGATCGGAAAGAACACCAACGGCG
AAAGCACTCTGCTGGGCCGACACTGACACTGAAGAGAACGAAAGCTAGGGGAGCGAATGGGATTAGATACCCCAGTA
GTCCTAGCCGTAAACGATGGATACTAGGCGCTGTGCGTATCGACCCGTGCAGTGCTGTAGCTAACGCGTTAAGTATC
CCGCCTGGGGAGTACG
>NODE_677_length_165_cov_3177.236328CGGCTATATTCCTAGCCATCAATAGAGCCCTATACGTCCTC
TCAATTCCAATTGCTAGGTACTTCATGTATTCTACCACTGCATCTTCACTAGTCCCTGTTTTCACCACTTCGAACGA
CATTGGAGTGTAGTCCGGTTTCAGAGCCATGACGGGGTTTTCAGATCTGAGCCATGGCGCACTTCTTAA
>NODE_682_length_482_cov_1015.373474GTCAGGTCGTTATCGCTCCGCCCCATCTACGAGCCCCCGGA
TCATTCGCTTTTAAACAGTAAATTCGTTCGATAAAGTTGCCGATGCAATGATTCCGATAAACAATAAGGGTGTCAAG
CGTGTCCCCGATCTTTCGGACATTAATGCACATGATGTCTCAACCAGTCGTGTGAAGCTCGATGGCGTCCCTGGTGT
TCTCCAGCTCGACGGTCCTGTTGGGGTTTTCGTCTCCCCCTCCGCTGTCTTCTCTCTCCCACTTGCGAAAAGCGTCC
ACCCTCCCCTAACACTATCGAGCGAGGTCGTCCTCGATGATGCCGGGGCTGCGTCCGTTTTTGTTACCGGTGCCATA
TGCGTGGGTGATGCGCCTGCTGATCCGCTGGACTATGAGGCGTTGCGTCCCCTCGTCCCAATGCTATCCCTCCTCGG
CCCGTCGGGGATAGGCGTCAACACGCCGGATCTCGTGCGTATGGTCGCCGGCGATATGCTCGTCCTTGAGGGTGATG
c
>NODE_687_length_415_cov_3580.684326ACCCTCACATAGGTGCGATGTGTTTCTGAAGCCGCAGGAAA
AGGAGAAGCTGAGGGAACTTTTCCAGAACTTTCGATACAGTTCTCCGACTCGGTCAGGAGTAGTCACCCATTCGCTA
ATGCCATGCGGAGCTGTTTCAATGGAATCTTTTCCAGGAGGTGTGGTAGTGTATGCTTCTTCGATATTGGGGGGAGC
TTCACGTATCATGTCAAAGCTGGCCATGTGAACTGTCATGTATGCAATCCAGTCCTAGACGTTAAAGATGTGAAGCG
GAGAATCAATGAGATCCTCTTTCTTTCCACAGCTGGGGAGATTCGTACGTGTCCAGTGACATTCTAACTGAAGCGGC
TTCAAAGTCTGTGTCTTACTGTAGTCCGAGAATCGCAGAACTGCGATTCTAGAGCCGATGCGGGTTTTATGGTGGAT
GTGTCCGATAT
>NODE_708_length_375_cov_2095_818604ATGGCTACCACCAGTATACGTATAGCCTTCACCCAGCTTCG
AAAAGAAAACAGCGCGGCGCCCTCTTAACTTATCGACAAAATGAAAAGATTCCGAGAACCGCGGAGAGATTGTCGAG
TCGTTGAAGACATCTAGCTGAACACCACAGGAACACTTCCTAAACATGCACAGTTCTTTGTGCCCCACGTTCTCGTT
AATTCTCAAGACCTTTTGTTGTGGTTGCATGACCTTGGGCTGTTTGACCTCTTCAGAACGCATAACCGCTTTACCCT
TATCCATAAACCGTTTGACTTGCCCTTTTTCTTCAGGCACAGTAAGTCTTTCTTTAACGCTCGGGATTTGGGTTTGC
GGTTGTCCCACGACAACGCCTCCAACAACCTGGACACACGCCTCCCTT
>NODE_712_length_115_cov_2155.878174CCGGTATTTGTTGTTCGTCCAGGTTGCCTATCACCATGCCA
ATTCCGCCTTCTGCCCTGTGATACGTCGGTCAGTATGGTTCCTGCATCGAAATGTGGACCGGTCTTGACTGCCGCGA
TGGAGTGAGCGGCAGGCCC

>NODE_713_length_144 cov_95.298615TCTGGGGGTCCCCCGACAGACTGTATCAGATGATGTGGACAAT
TGCCGCAAAACTGAACTCGGTCGAGGCGCTGATCTCAGCCTTCGAGAACATGCGGGGAAAATGTAAGCTGATGGCCG
ACATCGTCAAACGCCTTCCCCATTGCAATAGAGTCAACAGCATGGT
>NODE_723_length_371_cov_2784_571533GCATGTATCAACCGGATTGAGGAGGTGATAGCCCTCCTTCG
CGGGCGTGGGCATCAAGCCGAGGATCTCCTCGTTGTGGTTGAGTGGGGTGGGGCCGTTGATCATGCGCTGTTCTCTC
CGCTGCCGCTTCCGCTGGGATCGATATTGCTCTTGATGTTGCCGCCTCTGGTATAGATCTTCCGGGAAATGATGTTC
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TTGACGATGCACAGGACAGTGTTCACCACTATCAACTCTACCTGTCTTCTGCTGCGTCTCGGTCTCTCCCTCGTGTC
CCCGTGGCCGATTACCTTGAGGGGGAGCCGCTTCATTCGCGATTGCGCAAACTCAAATCTGCTCCTCAGAGGCTCAT
CACCTGTTCACAAAATAGCTTTCGTTGCTGGTGGTGTTCAGCAT

>NODE_724_length_133 cov_3575.759277TTTGAGAACCTAGTGGCGATGGTCGCTTCGTTGTACACGTC
CAGCTGCACACCGCAGGAACACGTTCTAAACATGCAAAGCTATTTACCGGCCTTGCCTTCATTGATCGTCAAACTCC
TCTGTTTGGGCTGCTCGACCTGGTACCTGGTTTTTTC

>NODE_725_length_93 cov_3463.591309ACTGTTTCGGGCCACCACGCCAACGTCGATGGAGAAACCCGC
CCCAAGTGTTACGACTCGTGGTGTGAAGATAATTGACAAGGGCAAGGCCGTCGCTCATGTGGCTGAGAAAAAA
>NODE_726_length_85_cov_11237.846680AAGATAACGCAGGTGTCCTAAGATGAGCTCAACGAGAACAG
AAATCTCGTGTGGAACAAAAGGGTAAAAGCTCGTTTTGATTCTGATTTCCAGTACGAATACGAGAA
>NODE_734_length_683_cov_733.607605GCATAAATGCTCTAGTAGGATTCGAACACGGCATTTTTCAAA
TTATTTTACCTGAATTTTCCGCCACGTGCCATAAAATTTTGTCTTTTATTTCTCGTGTTTTTGGGTGTTACGTCTTA
GTTTTTCCTAAACAAAAACAAAAGTAAATTTTTTCTTTTCAGCTGTTGTTAGTAGTTTCTGTTGTAGTTTTCCTTAA
AAATAACAAAAAAGATTTCTTCTCCTTTTAGTACGTCGCGTCTTGTCATCTTTAATTTTCCTTGCGTCCGTTTAGGT

TTGCGTCAAGTTTTCTTTGCGTCTTCGTGTTTTTAGTTTTAGTTTTTCCTAAGTGTCTTTTAAGAGGGTTAGTTCTC
TTTATCGTGTTGGGTAAATTTAGATTTTAGATTTTCCTTTTACAAAGATAGATAACGTCGTTTTCTTTTAGTGCCTC
GTTTTCCGTTTCTTTGTAATTTTCCTTTGCGAATTTAAAAATTTTTCTTTTATTTCTTTTTAGTTGCAGCATTTACT
ATTTTAACTTTCCTTTAGCGTTTTTGTGGTGGGTTTTCTTCTCTTGGTGTGTTTAGCGTGAGTGTTTTTCTATTTTC
CTACGTACCATCTAGGGAGTTTTATCTAAGTTTTAACTTCTTTTCTTTTCTAGTTTTTAATTTTCCTGCTGTTTGAG
GGAAGTTTGTCCTTCTTTTTTAGTTCCCCCTTTTTAACCCTTTTAGA

>NODE_738_length_676_cov_1719.801758CCTTGCTCACAGCTACACGCGACGTCTCCAGTAAGCCCACC
GGTGAGTTTATAGCATTCTCTGTGCGCACCAGAGCATCAAGCCTTTCATCTTCAGTTAAACCGCGGTCGTAGAATAG
TGAACCTGTGGAAAAGAACGACGTAATGCCAGAAAAGGCCTTCGTCGCAGCCCCACGAGCTACCAAACCCTTAGAAA
TACTCGAAACCACGGTCGCTTTAGAACCGCCAAGAAGACCTGCCCTCGTACAGTGGACGTTAGAAACGTTCCCCATT
ATGAACGCATATACAGAATCTTCAGTAATTGGCAGGGGTTTTCCATCTTCTGTCTTCATTGCCTTCATGACCTTAAT
TGAATCTTCCACGATAGCCCTAGAGAAGACGCGCAAGCGACTATTCTTCAGTTTCCTACCAAAGGTCTCTTTCGAAA
TATCAAAGGCACCCCTGAGCTCCAACCTGTCTGAAGCTCCAGAAGTGCAAATGGTAACAACAACAGACCCAGGTCCT
TTACGGATGAACGCTCTGGGCATAGACATAAGCGTCTCCAAAACGTTGAAGTTATCGTGCACCATTGCCTTAGCATA
GACGGAGACTGCGTTCGAAAAACAATCGGCTACGGTCTGAAAGAAGAGCTTGAAGACCCCGGCGAGACTCCCCTCAC
TGGCTTTTATTAAAATTATAGGAGCGAATACTCCTCCGCCC
>NODE_755_length_122_cov_3088.754150CCGACGTTCCAAAGCAACAAGGTGCGACTACCGACGTGAGT
CAAGTGCAAGTCACTAAGCCCCAGCCCAAAGCTCTTTCAGAGGGTAGCGCCAGGGAAATCAGAGGCAAGACGACTTA
CGCTATCTGGTGCGAACAGGATTATG

>NODE_770_length_174 _cov_3988.321777GGGCTGTTTCCCTCTCGACGATGAAGCTTATCCCCCACCGT
CTCACTGGCCGACCTTGACCTTTTGAGGCCAGATCTAGTATTCAGAGTTTGCCTCGATTTGGTACCGCTCTCGCGGE
CCGCACCGAAACAGTGCTTTACCCCTAGATGTTCCAGTCAACCGCTGCGCCTCAACGCATTTAGGGAGAAACAAGCT
A
>NODE_776_length_176_cov_4326.221680TTAATAGCATCATGGAAAACCAATATATCATCACATACGAA
CAGATTGTCGCCCAAAGCTACTACCGTGTCGACATCTTTGCCCTTGATAAAAATACCTTTCTCAGCTATGAATACAT
ACGGTAAGTCCCTCACACGCAAGCCGTCTTGTGTTGAATGAAAAATGAGATCTGAGCCTGACTTGTAAACGTGGAAG
cce
>NODE_777_length_2134_cov_974.302246GCGACGATAGCCTTATTTTTAGCAAGCGACCGTTGGATATA
GATACCGTGGTTCTAAGTGACAATTTCGGTTTCGATGTGAAGGTATTTAATCAAGCGGCGCCGTATTTCTGTTCTAA
GGTTTTTGGTTCAAGTCGATGATGACCTGTATTTCGTTCCAGACCCTCTGAAGTTATTTGTTAAGTTCGGGGCTTCT
AAAACGTCCGATATCGATCTGCTGCACGAGATTTTTCAATCTTTTGTGGATTTGTCGAAGGGTTTTAATAGGGAAGA
TGTTATACAGGCTTTAGTTCACCTAGTGACTAGGAAGTATAAGCATTCAGGGTGGACTTACGCTGCTCTCTGCGTTC
TGCACGTTTTGAGCGCAAATTTTTCTCAATTTTGTAGATTGTACTATCATAACAGTGTTAGTTTGGACGTGCGCCCA
GTTCAAAGGTCGGAGTCGCTTTCTCTTTTGGCATTGAAGTTGCGCATTATGAGATGGAAAGCAGCTCGCTTCACCTT
TGCTCTTGGTAATACTAAAGCTAGCCGTCGTTAACACTGTTTTTCTGTGCCTTGGTTGTCCGTGAGGATAATACCGG
ACGATCAACGTACCTTCCAGTTATGGTTTCTTTCATACGCGTGCCATCCGTGAAGTTAATACCGGTGGCTCTCCTCG
CTCTTAACCTTGTTTGGTTTTAGTATGTCTTTCCTACCAAGTACGTTGCGTGTTGCCAAGGTGGTTTGGCAACGCGC
ACTTAAATTCTTTTCTTTTCTTTGACTAACGCGTGCCGTCCGTGAGGCTAATACCGGCGGCTTCTGTGCATATTCTA
ACCATTTAACAGCGTTTTTATTTTTAGGATGGTTTTCCCATTTACACTTCCACTGGTTTTACAGGATGAAGATTTTT
TCTTCATTTTCTTTCGAGTGGATGGAACTCATGTCGATAGCACGTCTAGGGTCGTGTCTTTTCGGTGAGGGCCGAGG
TGTGAATGGGGCCTACAGGTGACTAACAGCCTGCCCTTTAAGGGCGCTGGAAGTGTTAGGTTCGGCAAGTGTACATG
TTAGGGAGCCGAGCATCTGTTAGTAATGTACAGTCTAACGTAGTTTAGGGTGTCTTTGGTGGACGACGGGAGTGTGT
AGTGTTAGGTCCATAGGCCTTTCCAACTATAGAGTATAGTAGCTCAGTGCGAGTCACCATGTGGCTCGTAGAGAGGT
GTTGTGGACAAGGGTGTTCGGCAGGCCAGCTCGAAAACGGAGCGCTAGAAGTGTCGAGTCCTGGAGGTATATATGGG
TTAAGACAGGACATGGTCAGAAGCGTTGCCAGTTGGGACCTGAGAGTGCAACGCGTGCCGTCGCAACGCTGAGCTTT
GGGAGGCTCAGTGGTCTTCTCGCATTGGCGGCAGGTTTAGGCGCCACAAAGTAGGGCCGTAAACGTGGGGGTCGGGE
AAAGCAACCTACTGCTTAGCAGCACCAGCCTAAGAGAGGCAGGGCAGGCCGTATCCCCAAGCAGGGTGGGTAAATAT
GTCGCTAAGCGGCGCGGCGTCGTTAGAGGCGCCAGTCCTTAGTTAGGTGGCTCGCTTTTTCATAGAGCCTTTTTGTT
TTGTATAGGTTTTAATTTGTGCATATTTTATTCATTTATTTTTTGTCCCTTGTAAATATAGGGAAGATTTAGTATTT
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TCTTTTAATTCTTTTATTTGTTGGTTTTAGTAGTCGTAGTATAGTCTTAGTAGGTTTTCCTCGTTGGGTGTAGTAGC
AACTCAACGTGTTTTCTTTTTGTTTTTCTTTATTTTCTTTTCGTGTTTCATACGCGTTTTTCGTGGCGCGTGTGTTG
CTTTCCTTAACGTATATTAAGTAGTGTAACGCGCGTACGCGGGGTTTTTCCTCCTCGCTATTCTACATTTGTATTCA
GAACGCGCGTTTGTTTTCCTTATTGGCGGGGTTGAAATTGTCCCCTTTTGTTTACATGTTTTACTTTCACTCAGTTT
CAACGAGCTAGTTAGTCATCGCATCGTCGTCGTATGTACCAAACGACGTTACGCTGATAGTCTTTCCGTTCGAAGGG
AGTTCGACGTAAGAGTGTCTTGTTGCGATGGTTGTTACGATCAGGAGTTAGCACGTATGGTTGACGTGCCTTTCCGT
GCTGTGCGGTGCTTAGCTAAGATTTGAATTTTTGAG
>NODE_782_length_131_cov_3180.870117ACGCCCCGAGTCGATCGGCGGACCGGCTCCTCGCCGTTCCA
CATCCGACCGGGGCGCATCGCCGGCCCCCATCCGCTTCCCTCCCGACAATTTCAAGCACTCTTTGACTCTCTTTTCA
AAGTCCTTTTCATCTTTCCCTCGCGGTACTTGTTT

>NODE_790_length_84 cov_1507.047607GAGGGGAGATCTTGGCCTCCGTCGCCAATGCCCTTAATCAAG
AGGAGGTCTATTCATCGGTCGTTTCGAGTATCACCAATAGACTGGTATTAAGGGACCAATCGGC
>NODE_808_length_354 cov_511.861572CCGGCTCGTCGCGGTTTCGGGGGCGCTCCGGTCCTCCATCTC
GCAACTCTTTTTCTGACGGTACCGTCGTCACCGTCGCGCGGAGCGCCCGCTCTTCTGCCAGCACCATGAAAACACGG
CGCGAGGCCGATTCTGACGTCGTCTCTCTCCCCCTTACTCTTTACGAGTATGGGTTTCCTCGTGCCGATCGTGTCGT
GTTTGGCGATACGGAGCGCTTTCCTGCTGGTCCTGCGGTCGACTTCATGAATAGTGACGCCGGTGCCTACCTCCGCG
CGATGGAGTCGGAGTACAATATGGTCTTTTCCCAGTTTCTCGCGCGCTCTGTTCGCCTCGCTGGATCGCGTGTGCTC
GTCCTCGGCTCGGGGTCATCTAGAGC

>NODE_809_length_81 cov_2086.901123ACCATCTTTCGGGTCCCAACAGCTATGCTCTTACTCAAATCC
ATCCGAAGACATCAGGATCGGTCGATAGTGCCCCTTGTGAAGGGTTCCCACCTCCGTTCAC
>NODE_810_length_146_cov_149.815063TTCCGCCGGTCTTCTGACCGGTCTACTCGCCGCGTTGCAGGC
CAGCATCGTCTGGTGCCGCTGGATAAGACTTGAGGAATGTAGCTCCCTCGGGAGTGTTATAGCCTCTTGTGATGCAG
CGAGCGCCGGGCGAGGTCCGCGCTTCGGCTAGGATGCTGGCGTAATGGT
>NODE_819_length_201_cov_103.432838GTACGACTTCGAACAACCTCTGAGGCTGCTCAAAGTAGCACA
GGTAGAAACCAAGAATTGCGCCAGCAGGAGACTAGCCACAAATGGGCTGAGTTGTGCAGATATAATAGAGCAGATGT
GCGACNNNNNNNNNNNNNNNNCGATACTGAAGCTGTGAACGCGTATCACCGGGTGGGGGTGTAAAAACACAAACTAA
ATCAGGAACACTTAAGCTTACTTTTAG
>NODE_820_length_86_cov_3854.162842TAACGTGTTGTGCGTTATTTTTTCCGTTGGTGATAATTTTTT
AGGCGGTAGGGGTATAGATAGAGCTATAGTTGAAGTCATTAAACAAAAGATTAAAGGAAAAGTGTC
>NODE_821_length_400_cov_2351.135010TGTAAGAACAGGGTATTGGACTGCCCTTTGGGAAAATCACG
ACTGGTGTGAAGTCTGACACCTCATCTGTAAGTGTGTTTGTCAAAGTGTCTACTATCGTAAATCGCTGCTACCAGCT
AAAATATCGCAGTAAACTTTTGCGCCACACGCTACAAGAACATCTAAAATCGGAGCTGTCAAACACCACCTTAGATA
TCTGAGGTAACGCCGCCACGTCTTTACGCACTTTCGAGAGCGCGCTCGCACCACCGGTCATCACAGCGATAACTGGA
TCAGGGTAAAAATTGCTTAAACCCGTTTTGAATACGTCCACCGCCCTTTCACTAAATGGTGCGACTATGGCGTCCAA
TTTCTTCTGAGGTCAGATCCACGACCTCAACGCCACCTTCCACTGGCACGAGGTGTTGCGTTATAGCGTTGGT
>NODE_827_length_84 cov_3883.583252AACAACAGTATTGCTGTTTAAAAATCATCCATAACGATTACG
CTTACTTCAATATAAAATCACGATACTACCTTCGCTCAGCACGAAATCATTCGCGTGGCGCCTT
>NODE_828_length_134 cov_4871.507324TTGTCGTTTGCGACGCTACGTCGAAATAACGAATTTTCCTT
CGTGTAGGCGTCGTTGAGTGCGTTTATCGGCGCTAGGTGAGGTTTAGTAGCGACATAAATAGGTTTTCGTGCGAGAT
TGGGATAGAACAAGTTCGCCTTAAAAAGAGAAATAGGG
>NODE_838_length_112_cov_975.955383ATTCCAACCAAAAAAGAGCGTCGGGATGATTCAGATGGTTTA
GCCGCGTTCGCCTGGATGATGGGCGAGCGCGATGTCAGGCCGCAAGTGTTCTACAACAGAACAGGGAAGAAACCAGT
ACAGCTAGGACCACG
>NODE_846_length_120_cov_291.799988CATACATTGCATCTCTCATTTCGACACCGCTTGAGAAAATGG
GGCTGAGGCGTTCCGACGCCGTCCGTAGACACTGGCCTTGCTGGATGAAGCATGTACGAAATGCACTTACAGCGCGC
ATGAACCCATCAGCGACATCGCC
>NODE_850_length_511_cov_282.093933CCTGAGGAGAATCGAAACCACCCGTGTGGTAGGAGCGGGCGA
TTATAACAAACAAATACATATATTACATTACAATGCATTACTCAGACACTGAAGATACAGGCGGGGTATGGACGGCA
GATGAAATATTGGAAATTATAGAGCACGACTTTTGGTATGGTTTTAGGTCACAGGTAGGCTGGAGTCCGGGACGACC
CGAAATCACAATGGTCAATGCCAACACTACCTTGTTGTCTGGTTCATCCAGTAGCATACGGTTCATGCCCAGGGAGC
TCGGAACTTCTAATTTCATCATCGAGATCAGGAGTAGTTCCGTGTACAGTAGGCAAGAACTGCACAATTATCTTATC
GGCCTTAGTGAACTGACAATACCGCACGAGATTCGAGAGATGATACTAAACGACAGGGTGTGTGTGACAATAAATGC
ATTCTATACTTGGTGACGAGCCCTGAGGAGAAACGAAACCCCCGGTGGGTAGGCTCGTCGGTCATTATTACATACAG
TACAATTTACAATCACACACACACACAAA
>NODE_851_length_87_cov_1854.252930ATACTCCAATCTGCCCCTGACGTTCCAGTATCTATGTCACAG
CTTAGCATCGAGCTGATGGCATGGGCTAAGTTCATTTCCAGCCGGTTGGTTTCTAGTATTCGGCACG
>NODE_852_length_295_cov_2063.830566ATAACCTTCTTACACAGTTCCATAAGAGCGGCGTTTATTTT
CATGGCCACCTCCACGGACACTTTTCCTGGTTCATTAATAACTTTTGGTTTATGAGTGATCCCGGTTAGATCCAACG
CTATGCCCTTACCCATTGTCTTCAAAAACTTGTCAGGATCCTTTTCAAAAACGAGCTTATTTGGGGTTAGAGTTTCC
GACTCCGGTACTACTCCCACTTCCGTTTCGGGCGTTTCCACTACTGGTGCTGGTGTCGGTCTAACTGGTACCGGTGC
CGCAGTTGCCAAAGCGGCTGTAGAGAACACGTACTTTTCCGGCAC
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>NODE_855_length_143_cov_2158.097900TTCGTCGTGATCCCGGCGTAAACACTGGTAGTTTGAAAGTG
ATGGCTTATGACTTACACTACGACAACATATTCGACAATTGTGTGGTAAAGTCATTTCGAGACACTGACACTGGATT
CACCGTTATGAAAGAGTATTCGACGAATTCAGCGTTTATACTAAGTC
>NODE_858_length_123_cov_114.227646TGCGCGCACATTTGCAGCATTTTCCCACCTAGGAGGATGAGT
GGCGACTTCGATTACAAGGTAAGGGAGCCGGCGATGAGTCACCCATTCTACGGTAATACCAGACAAGCTGGCACCAT
AGGCTAGGGCTGGGAGTGTGATGCGG
>NODE_864_length_273_cov_2962.256348AACGCATGTGTTACAGCTTCGAATACGGCGTCATAACTAGA
CGCGTCGGAAACTGCAGAAGT TGAGGTCCTCGCCTCCATCAAGACCCTCTTACCATCCCCTCTCAATGCACTAACTG
TGCCGCTCACAACGGCGTATTGCCGCGCAAACCCTTTAACTGGTGGGGGGACGAACGTCCGCTTCACCCCCTTTGGT
GAGCTTACCAATATATATGAGAGCGGCACACTTGGGTGTGAAGTCAGATAACTTCATATTCCCTGTGAACTTCATGG
CTGTCAGGAAAGCTCCTACATCG
>NODE_867_length_1786_cov_137.621506AGAGGTATTTCCATGGGTTTGCCTTGGTATCGTGTTCATAC
TGTCGTATTGAATGATCCCGGTCGATTGATTTCTGTCCATATAATGCATACAGCTCTGGTTGCTGGTTGGGCCGGTT
CGATGGCTCTATATGAATTAGCAGTTTTTGATCCCTCTGACCCCGTTCTTGATCCAATGTGGAGACAAGGTATGTTC
GTTATACCCTTCATGACTCGTTTAGGAATAACTAATTCATGGGGCGGTTGGAGTATCACAGGCGGGACTATAACGAA
TCCGGGTATTTGGAGTTACGAAGGTGTGGCCGGGGCACATATTGTGTTTTCTGGCTTGTGCTTCTTAGCAGCTATCT
GGCATTGGGTGTATTGGGATCTAGAAATATTTTGTGATGAACGTACAGGAAAACCTTCTTTGGATTTGCCCAAGATC
TTTGGAATTCATTTATTTCTATCAGGGTTGGCTTGCTTTGGTTTTGGCGCCTTTCATGTAACAGGCTTGTATGGTCC
TGGAATCTGGGTGTCCGACCCTTATGGACTAACTGGAAAAGTACAATCTGTAAATCCAGCGTGGGGCGTGGAAGGTT
TTGATCCTTTTGTTCCGGGAGGAATAGCCTCTCATCATATTGCAGCAGGTACATTGGGCATATTAGCAGGCCTATTC
CATCTTAGTGTCCGTCCGCCTCAACGTCTATACAAAGGATTACGTATGGGAAATATTGAAACCGTCCTGTCCAGTAG
TATTGCTGCTGTCTTTTTTGCAGCTTTTGTTGTTGCTGGAACTATGTGGTATGGTTCAGCAACTACCCCGATCGAAT
TATTTGGTCCCACTCGTTATCAATGGGATCAGGGATACTTCCAACAAGAAATATATCGAAGAGTTGGTGCTGGGCTA
GCCGAAAATCAAAGTTTATCAGAAGCTTGGTCTAAAATTCCTGAAAAATTAGCCTTTTATGATTACATCGGCAATAA
TCCGGCAAAAGGGGGATTATTCAGAGCGGGTTCAATGGACAATGGGGATGGAATAGCTGTTGGATGGTTAGGACACC
CTATCTTTAGAGATAAAGAAGGTCGTGAACTTTTTGTACGTCGTATGCCTACCTTTTTTGAAACATTTCCAGTCGTT
TTGGTAGACGGAGACGGAATTGTTAGAGCCGATGTTCCTTTCAGAAGGGCAGAATCGAAGTATAGTGTCGAACAAGT
AGGTGTAACTGTTGAGTTCTATGGCGGCGAACTCAATGGAGTCAGTTATAGTGATCCTGCTACTGTGAAAAAATATG
CTAGACGTGCTCAATTGGGTGAAATTTTTGAATTAGATCGTGCTACTTTGAAATCCGATGGTGTTTTTCGTAGCAGT
CCAAGGGGTTGGTTTACTTTTGGACATGCTTCATTTGCTCTGCTCTTCTTCTTCGGACACATTTGGCATGGTGCTAG
AACCTTATTCAGAGACGTTTTTGCTGGTATTGACCCGGATTTGGATGCTCAAGTGGAATTTGGAACATTCCAAAAAC
TTGGGGATCCAACTACAAGAAGACAAGTAGTCTGATACAACACAACATTTCTTTGGTATCTTTCCCTCTATTTGCTT
TTTGTGATTTGACATAAGGTACCAGATAAATCGTGATTTCAATCACCGTCTTTTCTTTGACTCTTGCTCTTTCTTTA
TCCGGGAGATGGTCCCAAATAAACAAAAACAGGTATGGAAGCTATAATTGTAAACCACGATCGAATCTATGGAAGCA
TTGGTTTATACATTCCTCTTAGTCTCGACTCTAGGGATAATTTTTTTCGCTATCTTTTTTCGAGAACCGCCTG
>NODE_882_length_79_cov_528.848083GAGAACTCTTCCCGGGGCCCCCACCAGTGTCACCAACTTCATT
TACGTTGCCGTTAAAGATCCACATCCTGGTTCCGGAATTTTAACCGGATTCCCTTTCG
>NODE_886_length_219 cov_53.392693ATAATCGGGCTGGTGACAAAGATATCTGGAGTAGCACATTTCA
TGACAGATGAGAGTACTATAAAAGTACAGAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTC
AAGTCTGCTGGATCGATGAAAGTAACAGCTGTTGATTATGTCCCAAAGCCAGAATTGGTGCCCGAATTGGAGGGTAT
CTACACACAGTGGCTTGTTATCAACAAAGATGAGAATAGGACAA
>NODE_888_length_653_cov_386.415009CCAACGAGTAGGCAGGCGTGGAGGTCAGTGACGAAGCCTTGG
GGGTGACCCCGGGTAGAACGGCCTCTAGTGCAGATCTTGGTGGTAGTAGNNNNNNNNNNNNNNNNNNNNNNNNTCTC
GGGCGCCGCCTGGCGAAAGGGAAACCGGTTAATATTCCGGTACCTCGATGTGGATTATCCGCGGCAACGCAACTGAA
GGTGGAGACGTCGGCGGGGGCCCCCGGGAAGAGTTCTCTTTTCTTCTTAACTGTCTATCACCCTGAAATCGGTTTGT
CCGGAGCTAGGGTTTAATGGCAGGTAGAGCAGCACACCTTTGTGCTGTCCGGTGCGCTCTCGACGACCCTTGAAAAT
CCGNACTTGTGCGTCGCCCGGCGAAAGGGAAGCCGGTTAACATTCCGGCACCTGGATGTGGATNTAGGGTAATTCCG
TTTTAATGTAGGCGCTTGCGCCTCGCCCTCGAAAGGGAAGCCGGTTAAAATTCCGGCATCTGGATGTGGATTCTCCG
CGGCAACGCAACTGAGAGCGGAGACCTTGGCGGGAGCCCCAAGAAGAGTTCTCTTTTCTTCTTAACTGTCTATCACC
CTGAAATCGGTTTGTCCGGAGCTAGGGTTCAATGGCCGGAAGAGCGCTGCACTTTTGCGGCGTTTGGTGCGCTCCCG
ACGAGCCTTGAAAATCC
>NODE_891_length_292_cov_1888.342407CCTTATTCACTACCGAGAACACCTCATCCCTAGCCTCGTTA
GGGTTTAATATCCCCGTTATATAAATATATTTATCCATTCAAAATCGTATCTGTATCTACAGCAGATTTCAAAAAAT
TTTCTTCTATCCTTAAATCCGAGAACCCCTTATCTTTGTTACTTAGGTTTTTCCTCGTGAAAGCCTTATTGTGCAAA
ATATTCAGTGTGTCAAGTACTCTGGTATTGCCTTAGCCTCTAAATCTTCTCTCCCGGATTTATACACCAACGAATCT
AGTACGTTTGTTGTCCCGGGTACCAGATATTCATTCCTTTAC
>NODE_903_length_345_cov_81.759422CTTTCCTATGAAATGGCAGAAGGTTTGGATAAGGAGCATGTGT
TAGTTGGTTATGATAGT TATGAAGAACCAGGACGACGTGTAATTGTTTATGAACGCCACCAAAGCCTACAAGATTGG
CTCCAACAGCATCAAGTTGTGATTGGAGGGAGACT TAACCAAGAGTTGATATCCATTATATGGGACCTGCTTAAAGC
CATTCAATACTTGGTGCCATTAAGAAAGCTGGAAGGTGGCTTTGACATGCATAATGTAGTAGTGGTGAAGGGAAGGG
GGAAAATTACAGGATTATGCGATGACTATGAAGGAGAAAATCTTCAGGTTATCCGACTTGAAATTGCAAGTGTGTTA
GAAAACATTTTCAGCC
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>NODE_911_length_161_cov_1236.639771CTATAGGGACGTTCGAGAATAGGACGTTCGAGTATGCCGTC
GGGGCGGTTAGGTCACAAAAGACCCACGTTATCACGGGGAGTCGTGTCGTCCACAGCAAGGTTGATATTTCTCCTGA
TGATATGTGGGGTTTAGTTGTCGCTGTTATGGCTCAGGCAATTAAGGATAGGGCGAAGAGTATTC
>NODE_922_length_157_cov_806.554138GCCATTATATCCCAATTACGAAGTAAGATATTGTCTTCAGCG
GAAGTATGCTGTAGCCCATAATCCCTCATAATACCATTGATTACACTGCAGGTTTTTGGGGTCTTCGAGGACAACAA
TGTTCCATGAGCACCAAGTGACTCCCCAACGCACGTGGCTGCTGCTTCGAATGTCATACC
>NODE_936_length_277_cov_139.064987GGACTTTGCCGACATAGCGACTCTGGCCAACGCCATGGCAAC
CCCTGACTACGAGTGGGACAGGGCTTCTAGGAACGAGTTCGCCGAGCGACTGGTGAACCACCAGCCAAACGCCGCTA
GGGCTTCCGCCCAAAGCTCCGCTGAGTTCGCTGCCATCGACGCACTCGTAGACTCTGGGTACGCCTCTCTCCAACAT
GCCGTCAATGAGGTCAATCTTGTCCGTCGCCTAAGGGCAGTGCGGTTCAGGGACTTCACGCGACAGTTTTCCAGGTC
CCGCCATGCCCTTGCCGTTCGCATCG
>NODE_937_length_192_cov_70.651039TGAACCATTTCACTCTTAAATGAAGAAGGAAACAGGCGGTGAG
AACATGTTGCGACTGGAACTCTTACGTTTTGCTGCAAAACACAATTTTTATAAAGCTTAGCCAGTGGATTTAGAATA
GAGGATTCAATGTAGACCGTCACAAAAATAACCGCATCTAAACCAGTAGGGGGATCGTATGAATAATGAGCAGCCCA
TGAATTCTCTTTGCTAG
>NODE_944_length_101_cov_2164_970215CCCACACTGCGTATATCTTCTTCCCATCATCCGTCTCTATG
TAATCAAATTCTTTAAATTCAGTAGAAGACGATGTGAAGAACGTACACGCTATCTGCATTACGTACAAGAATAATTT
AGTCT

>NODE_948_length_114 cov_895.298218ATGTCGTCAGCCTCCATGTTGCATCTGGTATACATGTTGTCA
TACGTGTACCATGTGCTTGGGTATTGCTGCGACGCAAGCGACAAGAGCCCTAGTTCAGAGGCTGTAAAAACATCTCC
ATCTATGACAATGCGGC
>NODE_967_length_1941_cov_125.461617TTTCCACGCTTGAAAAAAAAAAACCTGGGGCGTATCGCTCA
AATCATTGGTCCGGTCCTGGATGTAGCTTTTCCCCCGGGCAAGATGCCTAATATTTACAATGCGCTGGTAGTTAAGG
GTCGAGATACTGTCGGTCAACAAATTAATGTGACTTGTGAGGTACAGCAATTATTAGGAAATAATCGAGTTAGAGCT
GTGGCTATGAGTGCTACAGATGGTCTAATGAGAGGAATGGAAGTGATTGACACGGGAGCTCCTCTAAGTGTTCCAGT
CGGTGGAGCGACTCTCGGACGAATTTTCAACGTGCTTGGAGAGCCTGTTGATAATTTAGGTCCTGTAGATACTCGCA
CAACATCTCCTATTCATAGATCTGCGCCCGCCTTTATACAGTTAGATACAAAATTATCCATTTTTGAAACAGGAATT
AAAGTAGTGGATCTTTTAGCTCCTTATCGCCGTGGAGGAAAAATTGGACTATTCGGGGGAGCTGGAGTGGGTAAAAC
AGTACTCATTATGGAATTGATCAACAACATTGCCAAAGCTCATGGGGGTGTATCTGTATTTGGCGGAGTAGGTGAAC
GTACTCGTGAAGGAAATGATCTTTACATGGAAATGAAAGAATCTGGAGTGATTAATGAAAAAAATATTTCAGAATCA
AAAGTGGCTCTAGTCTACGGTCAGATGAATGAACCGCCGGGAGCTCGTATGAGAGTTGGTTTGACTGCCCTAACTAT
GGCGGAATATTTCCGAGATGTTAATGAACAAGACGTACTTCTATTTATCGACAATATCTTCCGTTTCGTCCAAGCAG
GATCCGAAGTATCTGCCTTATTGGGCAGAATGCCTTCCGCTGTGGGTTATCAACCTACCCTTAGTACCGAAATGGGT
ACTTTACAAGAAAGAATTACTTCTACCAAGGAGGGGTCCATAACTTCTATTCAAGCAGTTTATGTACCTGCGGACGA
TTTGACCGACCCTGCCCCTGCCACAACATTTGCACATTTAGATGCTACTACCGTACTATCAAGAGGATTAGCTGCCN
NNNNNNCAGTAGATCCTTTAGATTCAACGTCAACTATGCTCCAACCTCGTATCGTTGGTGAGGAACATTATGAAACT
GCGCAAAGAGTTAAGCAAACTTTACAACGTTACAAAGAACTTCAAGACATTATAGCTATCCTTGGGTTGGACGAATT
ATCCGAAGAGGATCGTTTAACCGTAGCAAGAGCACGAAAAATTGAGCGTTTCTTATCACAACCCTTTTTCGTAGCAG
AAGTATTTACCGGTTCTCCAGGGAAATATGTTGGTCTAGCAGAAACAATTAGAGGGTTTCAATTGATCCTTTCCGGA
GAATTAGATGGTCTTCCCGAACAGGCCTTTTATTTGGTAGGTAACATCGATGAAGCTACCGCGAAGGCTATGAACTT
AGAAATGGAGAGCAAATTGAAGAAATGACCTTAAATCTTTGTGTACTGACCCCTAATCGAATTGTTTGGGATTCAAA
AGTAAAAGAAATCATTTTATCTACTAATAGTGGACAAATTGGCATATTACCAAATCACGCCCCTATTGCCACAGCTG
TAGATATAGGTATTTTGAGAATACGCCTTAACGACCAATGGTTAACGATGGCTCTGATGGGCGGTTTTGCTAGAATA
GGCAATAATGAGATCACTGTTTTAGTAAATGATGCGGAGAAGGGTAGTGACATTGAGCCACAAGAAGCTCAGCAAAC
TCTTGAAATAGCGGAAGCTAACTTGAGGAAAGCTGAAGGCAAGAGACAAATAATTGAGGCAAATCTAGCTCTTAGAC
GAGCTAGGACACGAGTAGAGGCTATCAATGTGACTTCGTAACTAGTCATGTGCCCGAAAAATCAAAAGAAGTTCTGT
TTATACACCCTATTTTGATTCTGCCGATTGAATACAATCAAATACAATCAAATGGAATGGGATTCTGATGCAAC
>NODE_972_length_151_cov_173.357620ATGGGGTGCTATTCTATACAACATATGATTTTCTATCATTTT
GCTTATGGGGTGAGCATGTCCTTGGAAGGAGTGCACGCTGAATTCCATACCATATCCAGTTAGTATCTCTCTGACTG
TGTCTGGGATGAAATAATCAAACAAGCCGTCCAATCCAAGTTCGGTCTCCAATA

>NODE_982_length_114 cov_366.350891AGCCGCTGGTAGTGAATATCACCTTGAAATTCTATTGCAGTG
AGTGATACCTCCCCGTCAGACATGAGGTGAACCAATTGTTCCTTCGATATGGCATGATCATCAACGGTCAGATAGTT
AATGTATTCCTGATATC

>NODE_989_length_129 cov_2242_.527100CGCTTATATTCTTCACCGTAGAATAAAGCAAGAAGAGCTGA
ATCATAGCCACAATAAAGTTTCCCATATCCTGTGGCGATTGATTTTCCACCTTTTGAAAGAACCAACCTACGCAACC
TAGCATTTATTTGTAGGGCTTCCGTAATCGGTA

>NODE_993_length_194 cov_104.953606CGATCGAACACGCAATGGCCGCTATGCTCAGCTGTGACATAG
ACACAGGAACATCAGGCTTGGACTGGGGGCTCAGGGTANNNNNNNNNNNNNNNNNNNNNNNNNNGGTGTGCGGAATG
GTGTTGGACAAGGACGGTGCAATAGTGATGCAGACAATACGGGGCCAAGCTCATCCGTGTATATTGGGTTTATCGGA
AGCAGAAATATGGGGGCGAA
>NODE_995_length_212_cov_76.716980AGAGGCGAAAGGCCATGGGGAGATACCGTCTGTGATCCATGGA
TCTCCGATCGGGAAACCGTATCCAAGCTCCGTGGCTAGTCTGCGCTCTTTGGACTTTTCAAACTTNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCG T TAGTAGCGGCGAGCGAGAGCGGATTGGGGCTTTGAAGAA
AAACAAACACGAATCCTCAGCAAAGTGTTCACTTCTT

>NODE_997_length_119 cov_178.537811TGTTTGCAGTGCATTGGGAGGGCGATCTTGATCCTGACGTTG
TGATCGCGTCGTTGGCAATTTCAAAAATTGACGTTGCTATTGACGTTGGCTCGGCGAATGTTAGCATTCCCGGGGCA
CCTGCAAACGTGGGAGAAGCGG
>NODE_1006_length_254_cov_124.673225TCTCGTCTTCCTGCCCGAATCTTACCTTCATTTTCCTCCGC
CTTAAGAGAGAGCCTGGCGTTGCGTCGCACTCCTGCACCAGTGACACGTGTTTTGTTATGCGTCGCCGATTACGCGG
CACGAAGCTTGGCTGTGTTCGGCTTGCGCACACCCACCTTACAGTGAAGGCACCTTGTGGTATGCTTTGCACTCTGT
ACACCATCTTTCCGATATCCATTTCCCGCTGGACAACATCGAATGACGTAACCTTGCCGCTCAGATCTGACACACCA
TTGC
>NODE_1033_length_94_cov_73.148933ATTTGAGAAAGGTTTGGAACCGGAGTTTTCGCCCCAACCGTTG
TTAGGGGGTCGTTAGACCGTAGCTTGCTGCTGAAAAACGTAATAGGCTAGCGCGGCTCGCTTCGCTCTTCAAG
>NODE_1054_length_204_cov_335.514709TGGGTACGTTGGGCCTTGGGGGGGAGCACCGGGAGCAGGTC
GGCACTAGCCTTTACGGGCCGGCGCCTTCCAGCACCTGGTTGTGGACGCCCTTGGCAGGCTTCGGCCGTCCGGCGTA
CGCTTAACAACCAACTTAGAACTGGTACGGACAAAGGGAATCTGACTGTCTAATTAAAACATAGCATTGCGATGGCC
AGAAAGTGGTGTTGACGCAATGTGATTTCTG
>NODE_1082_length_215_cov_1524.874390CTTATACGCACGTAGACTTTCATGAATCGGGGTTACTTGC
GGACAAGCAAGCTTACTTTACGTTTAAGTCCGCTAATGAAGCCCCACCGGACCCACCCGGGTATATTCGTACTGATG
GGTACACTAGAGCCTATTTAATAGGAAGAGCGGATTTTCCTGCTACTGGGAATTTAACCGTGACAATGTCCGTAGCC
AGTAATAAGCTAGCGTCTGGACTCATGGGTAGCGACGCAGTTT
>NODE_1092_length_118_cov_66.822037GTCAGTGATTTCCCTATGCCAGCGACACGTCGCGTGGCTCTG
AACGTCAAGCTTATCCTGCCTTCATCGATGGAGCTCACGGAATGTAAGTGCGAACGCTGGTAACCACATGGCATCAT
GAAATGATCGCCCGATGCAAG
>NODE_1093_length_4192_cov_271.557007ACAACACATATATATAGCAACACACTACACACACAAACGA
ATACAATGCATCACTCAGACAGCGAAGATGAAGTGGAAAACTGGACGGAAGAGGAGATTACAGAAACCATGGAGCAC
GATTTCTGGTACGGCTTCAGGTCACGTATAGGTTGGTGTCCCACAAAGCCTGACATCGTGATGGTTAGTAGTCGAAC
AAGTATGCTTGCGGGCTCCAGTTCGCCAATACGCTTTATGCCTAAGGAGCTCAGAAGTGGCAACTTCTTCATCGAGG
NATTCGCCAATACGCTTCATGCCTAAGGAGCTCGGGAGTGGCAACTTCTTCATCGAGGTTCGCAATAGTGGAATATA
CAACAGGCAGCAACTGGTGGATTACTTAACTAGTGAAGGCAGCTTGGTAGTACCACTTAACGTACGTGAAATGCTGC
TTAATAGTAATGTCACTGTTGTAATAGATGCATACTACATACTTTAGCCCTGTGCAACACTAGAGCCCTGAGGAGAA
TCGAAACCCCCGTGGGGTAGGCTCGTTGGTCATTTATATACATAGCTTTTGCTCATATTAACACATACAAACCCATA
CAAACACATACAAACACACAATTTACAACAAATATGTCAGCTGTCGACAGAGTGGTGGACTACATGTCCGGGTTGCC
TCAGGGTGCCGAACATGCGAAAACTTACGCTACGGAATTTGCTGAGAGAACTATGAGAAGCGGAGTGGCCATTGTGA
ATGGTGTTGACGAAGAAAAGAAGATGATCTCGAAAGGGGAGAAGGAGATAATCGGGAGGTTGAACTGCCCAGCTAAA
TTCACGCGTCACAACTTTGTTATTGACGTCAACCTCGGTGTTTCGGTCTCAGCTGAAAAGAAAAGGTATGTGCGGCG
CGAAAAAACAGCCAAGCTCGATTTCCTTGGGGTCCAGGGACTGGTTCCTAGAACCTGCCAAATCCAACGCGATGTAC
TCGGCCAAAGAATCAACAGTACACTTGTTGGACAAGGTTCAGAAACAGAAAATACTTGCCAAGTGTCCCACAATTTC
TGGTGAGTTGGCTAGTGATATATTTATAACTAGTGTGCACGAAAGAATTTCGGTCCCGTCAGACATGCGACACATGA
TGATGAAGATGTACCTGATACTACAGGACTATAATCTAGGCGTCACGTCCAAATCAGAAGATGTCAGTCATGCTAGT
GATTTGACTTATAACCTGACAAGCAACATCAACGCCGTAGACCGGATGACAGCAGTGACCAATCGCCGCATTGTCAT
AGATGGAGACGGTTTCACGGCCTCTGAATTAGGGCTGTTATCGCTTGCCTCGCAACAATATCCAAGCACATGGTATA
CGTACGACAACATGTATACCAGATGCAACATGGAGGCTGACGACATGGCAATCGTGAGTGATGGCAACATTGATATT
GATACAAGCATGCTCTGGGGATCACCGGACCGCCTGTACCAAATGATTTGGAGTATCGCCGCAAAACTCGACTGTGT
CCCATCGCTTATATCAGCATTTGAAAATATGCGTGGCAAGTGCAAGATGGTCGCAGACATTGTACATCGTGTGAAAG
CCAACCGGATCAACTCCTTGGTACCTTTGAGTTATAGCATGGTCACGGCCTTCGGCAGCGAATCAAGCAACACAAGC
GTCACAAAGATGCCCGGTTATCTGTCGACTAGCATGTCCCTCGTCAGTGATCTGCTGTATGGTATGANTGATATCGT
ACATCGTGTAAAAGCCAATAGAATCAACTCTCTGGTACCTTTGAGTTACAGCATGGTAACGGCCTTCGGTAGTGAAT
CAAGTAACACAAGTGTTACAAAAATGCCTGGTTATCTCTCAACGAGCATGTCCCTTGTAAGTGATCTGCTGTACGGT
ATGACATTCGAAGCAGCAGCCACGTGCGTTGGGGAGTCACTTGGTGCCCATGGAACATTGTTGTCTTCGAAAACACC
AAAGACTTGCAGTGTAATCAATGGTATCATGAGAGACTATGGGCTACAGCATACTTCTGCCGAAGACAACATATTAC
TTCGCAATTGGGATATAATGGCAGGGCGACCAATGACGTGGGATTTTGGACCTATACTGAAAGACTACGTACTATCG
CTAGCTGAGATGATAATCAACGGGGCTGATATCATCGTACCTCAAATACTTCACGCAATCCCATCGCTAACAGCGGT
AAATACGGCCTACGGGCTATCACGTGGGTGGAAGGGGCCTAGGCATATGCTGGATTCAACCAAAAAAGAGCGTCGTG
ATGATTCAGATGGCTTAGCCGCATTCGCTTGGATGATGGGAGAGCGTGATGTGAGACCACAAGTGTTTTACAACAGG
ACAGGGAAGAAACCAGTACAGCTAGGACCACGCGAATTTCAACTTCAAAGTGAAGCAGAGGGGGATTATGGCTTGGG
AGATGTGTCCTTCTGGTTGCATGACACACTCGGTGGGCGCGTTGATGAAAATGAAGAAACTAGCACCAACCTTTACA
GAACTGAATATGCTGGGACNACTGTGTTCAGTGGTGTTTCATTCTTCTGAAGAGAGGTGGGTATTAACATCTAGACG
ANGTGGCCGCGTCGATGAAAATGAAGAAACCAGTACTAATCTTTACAGGACTGAATATGCTGGGACGTTATGTTCAG
TCGTGTTTCACTCCTCTGAAGAGAGATGGGTATTAACATCTAGACGGGAGCCACCGGGTAGGCAGACTATGAGGGGT
GAAAAACCGCCACCTGACCAGAAAGACCAGCTGGTTGAAGAAATACCGAGCCCGTTACCAAGTGCTGTACCATGGAT
GGGTGCTAAGCCTAAACGCCCAGACGACATATTCAAAAACCTAAATACTCTGTCGAGGCAAAATAAAATTGTCCCGT
CGCATAAGCCCAGGCATACAAGAGTAACGAGTGATGGCCGCCCGGCCACACAACCCTATGTTTTGAATGGCAACGAG
GAATCACATGTACTACCAAGCCGACGCGCAGAACTGAAACAAAATGACGAGATTATGCTCAATATAATTTCAGTACC
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CGGTGACGGAACGTGCGGCGTGCACGCCATGGTCGAAGACCTAAAAGCGCATGGAATGATAGCCCCGGGTGATGTTG
CGAGGGCGCACACCTATTTCTCCGGCGAAATGAGATCCAAAACT TTTCATGATGCTCAAGAACTAGCTGCTTTATCA
CAACAAATGGGTATGAACATGGATCTGGTGGATCGAGATAATAGCCGGGTCACTANACTTTGGTATCGGCGATGTTT
CATTTTGGCTGCATGATAGCCTGGGAGGCAGAGTCGACGAGAATGAGGAAACGGGCTCAAACTTGTTCAGGACAGAG
TATGCTGGCACAATGTGCTCCGTGGNCAGAAGAGAGGTGGGTGCTAAAATCAAGAAGAGAACCACCAGGCAGGCAGA
CCATGAGGGGAGAGAAGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNGACCTGATGATATATTCAAAAACT TGAACACGTTATCTAGACAAAACAAAATTGTGCCGTC
GCATAAGCCACGTCATACAAGGGTTACAAGTGATGGTCGGGCTGCAACTCAACCGTACACCATCAATGGAAACGAGG
AGTCAGATGTGTTACCTAGCAGGCGAGTCAACATACAAGAGAATGATGAGATAGCGCTGAATATCATTTCCGTTCCA
GGCGACGGAACGTGCGGGGTGCACGCCATGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNACCTGATAGACCGTGACAGCAGCAGAGTAACCAGATACGGTACGTTCG
GTTCCGAGGCACACACAATCACGGTTGTGAAAAAGGGTGCTCACTTTGATGCGGGCGTCGTACTCGATGGGCCAAAC
ACATCAAGTGCTGGTATCAGGCTAGTTGTGGGTCACCTGGACGAGCAGCAGGTGCCAGCATCAGAATTTATCGAATC
TATCAAAGAAGCTGGTAGCCTATTCGACACAGCCACTGATTGAACTGCTCAACAAAACAAATGAGTTATTTTTAAAC
GAACCTTGAAGAGGGG

>NODE_1130_length_81 cov_91.172836AGCTTCAGATCCGTGTCATACGACAGATGCGTCGATGAGTAGG
TTTCGGCGCTGCGAACTGTCACTTCAGCCATTTCGTCAATCTGGTATTCACCGCGGCCCA
>NODE_1132_length_237_cov_502.350220TTTGCTCCAATTCCATAACGTCGTAACCACATAGCTCCACG
CAGTCAAGCATGTTGTTAGCTATTTCAACAACATGCGTTTGGTCAGCCTGTTGGTCAAACTCGGGATTTGTCAGGTC
TACGTCCCACGCCTCTGTCTCGCCTGTGTATTGTTTGGATTTGTTGCCTGGTGTCATCGTTTGGTGTATGTTTGTGT
TATGTAATTGTAAGTATGTAAATAATCTGCCCCTACCACGCAGTGGTTTCGATTCTCCTCAGGG
>NODE_1137_length_707_cov_296.231964ACGCCATTCCAAATCACCCACACCGGGAGTCTGGGGATAGG
CCCCTGGGACAGGGGGTTCCGCAAAGTTGCCCGGTAGCTAGTGTGGTGGGGCCACCGTTGCCGCCTTTGAAGACGGT
CTCGGAGGGAGCGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATTGCACTCCCGAACTGA
GGGGCGGCCGCACCAGGGGACAGGAAGCCAACGTAACCCACAATGAGGGGGAAGGTCCTGCCACGCACACGAGCAAC
GCGAGCAACGTCGACCGCACCACGCTTGTTTGAGAAGTACGCGCCGAAACCCATACCGAGATCAACCACGAACGCGT
GAGGACCCCCGTACGGGGATCCNNNNNNNCCGTAGCGGCCGCCATTCGTGTTGATCTCACGTTTGAGATCGGTCCCG
ATCGAATCATGAGCACTAGCCCCGGGACCTGAGCGATCACCGGGCATCCCCGTATCAGAGATCGCCACACCCTTGTT
TGATCCCTTCCTACGAAGGTGATCACCAACGACAGCTTCGATTCTCTCAAAACAGGCCTTCCGGTCTGTCAGGAGGA
GGTCACGTAGCTCGGCAGCTTCAGCCGTTGAGAGGCCATAGATACCATTGTATTGGGCGCGGTCGTTAACAAACGAC
CACGCAACGATTGTGATGGTTTTCGGCTGGGTGGGGGAATCAGGGAGGGGGGGATCGCGTCCACCGGCGAAC
>NODE_1143_length_94 cov_1888.946777GACAAAGTCAGTTGGTCAGGGAATGTAGAGGATGCACCAAA
GGATGGTCTACGATACATAGTCAATTCTCCTACTTGGTTAAGGTACCTAGAAGGTCATGACGTAGATCGCGATGA
>NODE_1145_length_272_cov_203.595581GTTTCTCGGTGGGCGCCACAGGTTCGCCTTCAATCTCAATG
CCGAGGTTACTCCCAGACTCGAGCTCATGGCGGAACTTGTGTCCGTTGACGCCGACAGGTCCGTACTTGTTGTCAAC
GGGGTACTTTCAGTTGGCGATGCCAGGGCTGATCCTCTTTCTCTCGTCGCGCTTGACCAAGTTCGTTCCGTCGTTGA
TTCTCTTGCCCCCTCCGGGTTGGTGTGCACTTCCCCCGTCCTGCTGAGGCTACTGCGCTACGACAAGGTGCAGCTCA
ATACTCGCACTGGTCATCCAAT
>NODE_1149_length_92_cov_58.663044GACACGTATTCGGTCAAGCTTTTCAGTACATCCTACTTGAAGG
TCTCACCTGCGCACCACTCCTGCAGATGTTTTCTTCCATCGACAGCCCTTACTACATTGGCAAAGATCCAC
>NODE_1150_length_241_cov_406.780090CTCCGGCGAAATGAGATCCAAAACTTTTCATGATGCTCAAG
AACTAGCTGCCCTGTCACAGCAGATGGGAATGAACATGGATCTGGTGGACCGAGATAATAGCCGGGTCACTAGGTAC
GGAACGTTCGGGCCTGCCGCTCACACCATCACGGTAGTCAAGACCGGTCCGCATTTCGATGCGGGAACCATACTAAC
TGATGTATCACAAGCGGAAGGCGGGATTGGCATGGTGATAGGCAATCTGGACGAACAACAAATACCGG
>NODE_1157_length_113_cov_148.681412AGGGCGGTTTCATAACCACCAAAGGAAATAGGGACACAACG
AGGTTACAGGAAATCCTTCCCAACTTGTATTAATCTCAACTACAAGATACAAAATTGCTTCCCCGAGTCAGAGAGCA
ATGCTTACATCCCAAGC
>NODE_1161_length_118_cov_164.694916GGTCGTTGACACACTACCAGGTGCAGGTAAAACGCTGCGCC
TGGAAGACTTCGACGACACCGAGTTGGTGAGATCGGGAAGATCATCGAAAGCTTCGCCCTCCATCACATATTGATCG
TTTGAAAACGCACGCATGTGTT

>NODE_1167_length_93 cov_422.591400GGGTTGGGTGCGTTGGGCCTTGAGCAGAAGCCCTGGGAGCAG
GTTGGCACTAGCCTCACGGCCGGCGCCTTCCAGCACCCGGTGGCGGACGCTCTTGGCAGGGTTCGCCCGTCCG
>NODE_1176_length_176_cov_2438.880615CGTAGGAACCAACTTAGTAAGCAGCGGTGGGCTTGAAGAT
AAGATGTCGCGAATTGTCTGGAGCGAAAGTCTAGATGCGTACGAGACAGCGGTCCGGGCTCGCCGGACGATACGCTC
AGTAAGTGCCGCACGCCTAAGATCGGCAGTGAGAACGGCAGCAACAGCGAGGGCATTAACGCGGGAGAGGCACCATG
GAGT

>NODE_1182_length_91 cov_610.835144TGGTCCGTGTTCCAAGACGGGCCGAATGGGGGGCCCGCGGGE
CGACGCCCTGAGCGCGCAGGTGCCCGAGGGCACGCCGCGACGGCGCGCGCTGCGTTCCACGATCGAGGCGA
>NODE_1186_length_484_cov_128.057846TATGACGCCTCCCTTGACCCATGGCTAGTGAGAGATGCCGT
GTCTATTGTAAGGACCCAGTTTGTTGGGGGCGACGACCCAAAATACGATATGTACTGGGAATTCGTTGTGGAGTCTT
TACTCTCTGCACCAATAGCACGGGACGATGGTTGGGTTATGACGAAGGATGTGGGCACCACCTCGGGTCACAGTTTT
AATACACTGATTCAGTCCATTTGTACCCTGATGGTGGGCTATGCCGCACTCTTCGACCTAGTTCCTGACGAAGACTG
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GGATCGACTATGGCAGGAAGCCGAGCTCGAGGCCCTGGGGGATGATAACTTGACGGGCTTGCCCGAATGGTTGAGCT
GGATAACAGCAAGGATGTACGGTGAGAGTGTGTTGAAAATGACGGGCATCAATTGGTTAGGGGATAAGAGTTTTGGC
ACCACGATTCTGGAAGATGACGATCGCATTGAGCGTCAGGATACAGAAGAGGGGTGCTTTAAAGGGGTTCAGTATTT
GGG
>NODE_1190_1length_425_cov_484_362366CGCTCTTCCGATCTCGGCAACGGATATCTAGGCTCTCGCAT
CGATGAAGAACGTAGCAAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAATCATCGAGTCTTTGAACGCAAG
TTGCGCCCGAAGCCATTAGGCCGAGGGCACGCCTGCCCTGGGCGTCACGCACCCGTCGCCCCCCCACACCTCCCTCC
CCCCGGACGGGAGGCGGAGAGGGGGCGGACATTGGCCTCCCGTGGGCGCCCCAGCCCGCGGTTGGCCGAAAATCGGT
CCCGCGGCGACGTACGCCACGACGAGCGGTGGATTTCGCACGGCTCGGCGTCGCGCGCGTAACGTCGCCTCAGGGGC
CCCCCACGAGAACGGCCCGAGACCCTCGATCGCGACCCCAGGTCAGGCGGGACCACCCGCTGAGTTTAAGCATATCA
ATAAGCGGAGGAAAAAGAAAC
>NODE_1191_1length_370_cov_145.343246AGAGGGGAAGCAAAAAATATCTCGGGTATTTAAGCGATCAA
TGCTCTAGTAGACACATAATGCTAACTCAGGCCGGGCTAGCCGCGGTTGATGAAGCGGAAGCACTACGAACGAATTA
TCTAGTTAGTAGTAACGGGTTTGTTTCAAATTGCGGGATCGCTAGGATGTTGCTCTTGACACTTTGTAACGGAGCAC
TGTGAAAATGTTGCGATGTTCAACCAGTCTCGAACATTCGAACGCGTTACAATTAGCACTACTAGTTTGTGCGTGTT
TGTTAGCGGTGACAATCGCTCTTTGTTGTAGGAGACGATGAGGCACTTAGAAAAACCCATCAGGGTAGCGATACATT
ATTGCTTAGTGCGAAGCGATGTTTGCGACGGGTGGGATGTATT

>NODE_1198_1length_229 cov_359.231445ATCCTTTTTTTACTTAATCAATGAAGCGGAACTGGTCTTCA
TCGACCATTTTCTTGCATTAAAGTCCTTCGCGGGCTGATCCGGGTTGATGACATTGTCAGGTGGGGAGTTTGGCTGG
GGCGGCACATCTGTTAAACCATAACGCAGGTGTCCTAAGGGGGACTCATGGAGAACAGAAATCTCCAGTAGAGCAAA
AGGGCAAAAGTCCCCTTGATTTTGATTTTCAGTGTGAATACAAACCATGAAAGTGT
>NODE_1202_1length_1899_cov_353.832031CAGGCTTAGCAGGATATCGGCTACCTGGGACCTGACCGCC
TTTCTCCACCAAGTACAGAATATGGCTAACCACCACATAATGCATTAGGTGGCAAGGGTATAATGCACGACCCCCTT
CTTTTCCCGGTTCCATTTTCCAAAAGTACTTGGACCAGGCATTAGGAACATAATCTGCCAGTGCTGCCTGCGCCAAT
TTCACGAATTCAGGGAATTCAAATAGCGCAGACTTATTCAAGCGGACAGCCTTGAGCACGCGTACAGTCATTCCAGC
CATCTCTTCAGTCACTTCTTCCAGCTCCTCCAGCCGGTTCTCAGGTACCTTCAAGAACACATCAGTCTTAGGAGAAC
CAGTGACAGCACCGGCTCTCACCCACTTCCGCCGGTTAGCTAGAAAATGTTCAAAGGTATCCACTTCATCTCCGAGC
CGCTTGAGCACTGAGCCCATCATTGATGCTTGAAAATCAGCTTGTTTCAAGATGGCTGCCTCAAAACGCTTGTCAAA
AGCTTCCTCCGACCAGCGCCCATTCTCAAAGAATCTCTTGGGACTCACAGGAGCTACTCGGTCGGATATCTCGACAT
CGATATCGTTAGTACCGATAATGCGACCGGCCAGATTGTCAAAGTACGTGAAATATGTTAGATCCTTGGCTTGCAAA
GGCCGACCCAGGAAGTTAATACCTATCCGTACATTATTATGGATCAATTTGGCAACCACAATGAAATCTGAATCGGT
GAGTGCCCCAAGCGGGAGACGATTTAAGAGCTCACTGTAATGAGGAATAACATAAGCTCCCACATCACCGTAAGCCA
AGTGGCACAATACACGCTCATACCGTGGCCCAACCTGACAGATAACCTGTTTGAACCATTCGTACTGGCCCGGTTGC
TTAATAGCCTCCACTCCAGTCATGCGGACCCAGTCTGATATGTTAGCTACAGCGAAGCCAGCATGTCCAGGGCCCAG
AGGGAAGAGCTCGCGCCATCGATCCTCATCCCAATGTTCAAACGCAATGGGAGGAGTAGCTTGTTTCCGGCTCGCGA
TAGCGTGAACTACGCTGGCCCAGACCGGATGATTATGTGCCTGATGAGCCTCACTGGGCGCGGCATCAGCCAAGCTG
TGTTTTAAGTACCGGGCACAAACAGCACGGAACCAACCCACCGTAGCCGCATCGCGTAGTGCGCTATACGCCAACAG
CATCAGCTCTTTCTCAGGCGCACGCCGGTCCAGACGGGACCAAAAATATGTAGCCGCAGCATTAGGCGGAGTAACCC
CTCGAAGCGAGAACAATGCTCCGACACGGGCCGTGAGCGCAGAGTACCCATTACAAGAGTACAGTTCAAGACCATGC
CTACGAGAATACGTAACATTCGCGGAACGCTGGTCACGAGCCACTCGCAGCACTGCCTCACGGTTGGCTGCAGACAG
GGCTTGCCAACGCGGTGTGGCCGTGATCGCTTCGTCCGGAACGCTCAGTACAGCCAAGATACGTAGCCCAAGAGCGT
CCGCCAACTCAGCAGTGTGGCAGTACACCACTCGCGCGTTAGCATCCGGCTCTACTTGCGAGAAAAATCGCCTCGCC
CGGAGCAACAACAGCTGGTTATGCACATGCATATGAGCAGCTGAGTTACCCAACAGACCATCTTCGCGCGAGCCTAG
CATATCGTCCAATTCCGTGTCCAATGATAAATCGGACCCATCAGCGACAGATCGGAAGAGCGGTTCANACCGATGTG
CAAGGGTTGATTTTCCTGAGCACATCGGAAGGACCACAGCCTGCAGCGCTGCCCACCCTGGTAACTTTTGCAGATGA
GGAGCGGAGTCGGCAAGAAGGCGAGTACCCTCTGAACCGACAGGTGTGTCGATGTAAGACGCTCCAAACGTGGCAGC
CATGGCGTTCGACTTGTTCTGGCAAAGCTCAGA
>NODE_1204_1length_580_cov_522.118958AGTCGATTCGTTCCGTGCCGCTCAGGCGGTTAGCAGTGAGGC
TGGGCTTCGTGAGGATGTCGATCCCGTCCCTCCCTACCCCGGATCGCCTAGTGGCTCCTGGGCTGGCAGCAGCGCTC
TGCTGTCACCTGTTGCCCCTGGCGACTCAGTTTCTACCGCTGGGTCGTCCAGACGTCATCGCTCCAGGCGCTCATCG
AATGAGCGTCCTGGTAGTGTGAGTACCGCACCGTCAACGGTCTCACTTACGGATACGTCTGTCGACCGCCTCGCGAG
GCGAATCTGTGAAATGGGTGTTGGCCCGGCAACAGCGACGAAAAGGTCTCACCTCCCGACCCTTCCTGAGGGCGTTA
GCACCAGTGTTCCTCGGACTCGCGCCGAGGCACGCTTTGTGCCCGCATCTCGCGGCGAAAGGGTGGTTGGTGTCCTT
GGTTTGGCAATAGGTGGGCAAAAAGTCGTTCGTGACAAACGTGGCAACTTGGTTGTTATCAGACCAAAGTAGAACAG
ACACTGATTTTAATCAGTGGTCTGCAGACGGGCAGCAAAGGACTTCAAGTTATGGTGGTGTTTTGAGTGGATCATTA
GTGGTTCTCTGGTAAGCGATTG
>NODE_1205_1length_105_cov_126.371429GAGCATGTGGTTTAATTCGATGATACGCGAGGAACCTTACC
TAGGCTAGAATGCGCGTGACCGGCTCAGAGATGAGCCTTTCCTTCGGGACACAAAGCAAGGTGCTGCATGGCCGTCG
TCAGCTCGT
>NODE_1206_length_90_cov_54.455555TTTACACTGTGTTGGCCCACCATCGTTGCTGTTTAAAGTGTTG
TAACGGCCACTTGTCTTTACTTCCAGGCTGAGACGAAGCCTTACTGCTCACCAGTCTTCAGTTCTCATT
>NODE_1207_length_183_cov_712.863403CCAACCTGCGGGGCGGGGCAGAAACAATCAAGCTGTCAAGAGC
AGCGGCGCGCAGATCAGCCAGAGTCATGAGGGGGTCCCCCCAGCCACGAGTGAAAACGTGAGCGAAGGCAACGGCCA
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CCGGGAGACTACGAGTTGCGGTAGTCTGGATGACAGCATCATTCGCTGGGTTGACGAAAGCCATACGCGTGGAGTCG
TAGGAACACC
>NODE_1219_length_3222_cov_246.119186GGAGAATCGAAACCACTGTGTGGTAGGGGCGGATTATTTA
CATACTTACAACTACATAGCAAATATACATCAAAGATGACANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGC TGACCAAACTCACGTTGTCGAGATAGCAAACAATATGCTCG
ATTGCGTGCAGCTATGTGGTTATGACGTTATGGAATTAGAGCAAATGAGCATACGAGTAATTAACAACATGACTATA
GGTTGTGGGCCAATGTGGTTCTCATATGTAGGGCCAATGTCGTCTCTGATCTTAGCTATAAAGCAAGTTGGCTTACA
CGTCGAGTGTTGGTCGCCAGTCGACCTAGGAAATAATATGATACGCGCAGTTTGCGAGATGGCCATGTAACCCTGAG
GAGAATCGAAACCCCCGTGGGGTAGGTGAATTGGCCATATATTTATAGTATCTACACAATATACATAACCACAATGG
AAAACAAAATCATGANCTTGGCCATATTTATATTATTTATAGTATTTATACAGTATACATACCTACAATGGAAAACA
AAATCATGAGCTTGTTCTTGGGCGGAGGTTCCTCCAAACAACAACGTCCGAAACACCTGAGCAACAAGAACTATGAC
AAAATAGGAGTACCAAAACAAAACCCACGCCGTAGGGAAAATACAACATCAAAGTACAAGAGTAAATCATTGCGGTT
CTCTAAGATGCCATCAAGNACTTGTTCCTGGGCGGAAGCACTTCCAGACAACAACGTCCGAAATATTTGAGCAACAG
AAACTATGACAAAATCGGAGTACCCAAACAGAGTCAACGCCGAAAGGAAACGACAACATCAAAGCATAAGAGTAAGT
CACTGCGGTTCTCTAAAATGCCATCAAGTTCAGCAGCCTCAGTGCCGTATACTTCGCTAATGAACTTCAAAGGCGTC
GTTGTACCCATGGGTCATGGTAAGACAACCCTAGCTAAAGAAGAAGGGTGGGTAGATGTGGACGCGTTGTTACAACC
GAGAGTGCTAGCTGATTTGAAGGAAGAATTCTATGACTTGATAGCCTCAGGTACGTCAGTAGAGGAGGCATCAGTCG
TGCTTGCCAAAGAGATATCACCTGGGCTCAAGTTACTGAACCCATCGGAAACCGTTGTGCTGATGTCGCCAACATTC
GAGCTCTTAGACGTCTTGGGGGTAGAATGTGTCGGGGCGATTGTCGTCAAACCAGAGACAGTGCTTGCAGCTAATTC
GTCGAGAGACGCCGGCGAACGCCTCTTAATTGAAAAAAACATGGAGGAGGTTTTGGCAAAGGATGGTCAGGAGTTCA
TTGATGTGTTCACCTGATAGTCTGGATGATGTGCGATGGTACATATACTGTCTGTGCAACCGCCTATCACTNCAGTC
TGGATGACGTGCGATGGTATATATACTGTTTGTGCAACCGCCTATCANAAGCCTCGAGAGTACGGGATAGATGACCC
TTCACTGCTACACACTACCTACGGAACATCAAAAGTCGAAAACATACATGAAGTGGTTGCAGCCTATGATCAGGGCC
TAGTCTCACGCGAGTTAGTGAACTATCAAGTGTTTGCCAATGGCCTCAAAAGCTATAGAGGATTTGGTTTCACCTGG
AACGATTGGGCGAGAACCATGAGCTATGCCGCCCATACACGGGGTGTATCTGCATTTGATGACCAGGACTGGGTAGG
ATGGCCAGTTACACTAAAGAAAATATCTGAGGGAATACCGCTGGAGGAGCATGAAGACATACAGCTACTAGTGGAAG
CCCACAAAGGTGAACACGAGAGATTCGTCCTAGCACTAATACTGCATTGGAAAACGTTAGGCTTACCATCAGCAATT
GCAAAAAAGATTTTTCCCTTTGTACTCAATACGCCGGGTGCACTGGGGGGGTGTGTTNTATGGCTAAGCCACGTGAA
TACGGAATAGATGACCCTTCATTGCTACACACTACATACGGGACGTCGAAAGTCGAAAACATACATGAAGTGGTCGC
AGCCTACGATCAAGGCCTGGTCTCACGTGAATTAGTGAACTATCAAGTGTTTGCCAATGGCCTCAAAAGCTACAGAG
GATTTGGGTTCACCTGGAATGATTGGGCAAGAACTATGAGCTATGCTGCCCATACGCGGGGTACATATGCATTCGAT
GACCAGGACTGGGTAGGGTGGCCAGTTACACTAAAGAAAATATCTGAGGGAATACCGCTGGAAGAGCACGAGGACAT
CCAGCTATTAGTTGAAGCCCACAAAGGCGAACACGAGAGATTCGTGCTGGCACTGATACTGCATTGGAAGACGCTAG
GCCTACCATCAGCAATTGCGAAAAAGATCTTTCCTTTGTACTCAATACGTCGGGTGCACTGGGGAGGTGTTTTTGAC
AAAATAAGAGAGGGTGTCATATCGAGCAACAGCTTTGCGGGGACACAGTTGACCATGGAAGAACGTGAAATGATACT
AAGCATGAGACTGCTAGCTGCTGGCTCGGTGGACCAGTTAAGGACAATCATGGGATCGCAAGGGGGATCATACCCCC
GACAAATCCCTGATCAAAAGCAGGAGGACCACATCATCGCCTCCTTGGCTAAAGTCAAGTATGCTGTAAGTGACATA
GACAAGAAAGAAGCCATGTTTGAGTCATTAATCAAAGGGACCGTAGTCCGTGAGATCAAATCGATTAATTGGAACGG
GAAGTTATTGCTTCGAGAGCAGCTGATAAAGGCGATAGGTATGGAGCTACTGAGCCGATGGGAGGACGAACCAGGTG
TTGTCCAAGGGGTGAGCCGTCTGCTGAGGAGCATTGCAGTCAGATGGTATAAAGCATCAATAATCCGTGATGAATNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCGGCTGGAGATGAACCTAGCGCATGCCATCAGCTCAATGTTAAGCTG
TGACATAGATACTGGAACGTCAGGGGCAGATTGGAGTATTAGGATCTTCGACTCACTGAAGAGTTTCATGGTATGTG
GCTTAGTGATAGGGAATGATGCGCACATCGTCATGCAGGATTCTCCAAACGGGAATCGGCCCTGCATACTAGGCATC
AGTGAGGCGGAGATCTGGAGTAGAATAGCCAAGCGGAATGTTCCAAGGAGCGCCATGGGCTATTTTGCAACAGGAGT
TGGGAATGTACAAAAACTAATGGAAATAGGAGTCTGGTCAAACAGCA
>NODE_1221_length_104_cov_195.692307TAAGTCGTCTGCAAAGGATTCATCCCAGCGCGCTGTCAAAT
TGCTATCCGCCAATTACCTCTTCCGACTTCTACGAAAGAGGAGTTATGGCCTGCTAAGGTCCGGGGCCGAAGCCTAT
TCGTATCC
>NODE_1236_length_1673_cov_538.625793ATGGAAGAACGTGAAATGATACTAAGCATGAGACTACTTG
CTGCGGGCTCCGTAGACCAATTAAGAACAATCATGGGGTCGCAAGGGGGCTCATACCCCAGGCAAATCCCTGACCAA
AAGCAGGAGGATCACATCATTGCCTCCTTAGCCAAAGTCAAGTACGCTGTAAGCGACATCGACAAAAAAGAAGCCAT
GTTTGAGTCACTAATCAAAGGGACCGTCGTCCGTGAGATCAAATCGATTAATTGGAATGGGAAGTTGCTGCTTCGAG
AGCAGCTAATAAAAGCTATAGGTATGGAACTACTAAGCCGATGGGAGGATGAGCCTGGTGTGGTGCAAGGGGTAAGC
CGTCTGCTAAGGAGCATCGCCGTTAGGTGGTATAAAGCCTCAATAATCCGTGACGAATGGTCAGATCTGGCGTGCCG
AATACTAGAAACCAACCGGCTGGAAATGAACTTAGCCCATGCCATCAGCTCGATGCTAAGCTGCGACATAGATACGG
GAACGTCAGGGGCAGATTGGAGTATCAGGATTTTTGACTCCCTAAAGAGTTTCATGGTGTGCGGCCTAGTGATAGGG
AATGATGCACACATCGTCATGCAGGACTCGCCCAATGGGAACCGACCATGTATACTAGGTATCAGTGAAGCTGAGAT
CTGGAGTAGGATAGCCAAGCGAAACGTTCCAAGAAGTGCTATGGGCTACTTTGCAACAGGAGTTGGGAATGTACAAA
AACTAATGGAAATAGGAGTCTGGTCAAACAGCAAAACGGTGATGATAATGGAGATGATCAACGCAAAGAGCTGGATG
CCTAAAGCCAGTGACAGAATGTTACTAAGTTGTATAGTAAGATGGGGGGAGCATTTCACAAAGCCGGAAGAACTATA
CATGTTTTCAAAGTTGGCAAACTGTTACACAGAAAAAATATNCGACAGGATGTTACTGAGCTGTATAGTAAGATGGG
GAGAGCATTTCACAAAACCAGAAGAACTATATATGTTTTCAAAGTTAGCGAACTGTTACACAGAAAAAATATTCGGA
AGGCAATACAAGACGGTGAAGGATAGACTAAGCAGCTTAAGCTTGATAGCAGCATCAGACGGGGGGCTAGAGTGTAC
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GAGTGCACCTGTACGCGGAAAACTTGATACAAAAGACAGGATGTGGACGGGGCACGGCAGTNGAGACAATACAAGAC
GGTAAAGGATAGACTGAGTAGCTTGAGCTTGATAGCAGCATCGGACGGGGGGCTAGAATGTACGAGTGCACCTGTGC
GCGGGAAGCTTGATACAAAGGATACGATGTGGACGGGGCACGGCAGTGTCACTGCGACTACGAAGACTGTTAAAAAC
AGGGCTTTGCGGTCAATAGACAAGATGTTAACTGACTATGAAGAGGATAATGGAACAGGTGAGAAAAGAATAAGNAG
GGCACGGCAGGGTTACGGCAACAACAAAAACTGTCAAAAACAGAGCCTTACGATCAATAGACAAAATGCTGACTGAC
TATGAAGAAGATAATGGGACAGGTGAGAAAGAATAAGTANAGGATCAGTACCTATGGAATCCATAGGGCCGGCCTGA
CGGCTGTTCTGCTACTACNCAGCTGTTCTGTTACTACAAAGAGAAAAGAAATCGAGAATAAATCTACATTGCGAATT
AATCGATAGGTTTTCGAAATAAATGAGTTATTTTTAAA
>NODE_1243_length_88_cov_102.943184CACATATATAAGTCTAGCTCCGATCTCATCTATCACCCAACG
ATGGACGGCTTGCGCGTAAGAGATTTACCATTCGTGTTTCTCGCGGAAAAGGGGATCTTCATCAAGGG
>NODE_1248_length_87_cov_712.402283CGAGGCAGAATAAAATTGTCCCATCCCACAAACCCAGGCATA
CAAGGGTAACGAGTGACGGTCGTCCGGCCACGCAACCTTATGTCTTAAATGGCAACGAGGAATCGCA
>NODE_1249_length_1087_cov_125.435143GAAAAGTAAGAGGGGGTAAAGTGCTCTTGTGTTGATTGTA
CTCTAAATGTAAAGTTTCTTCTTCCGCATGTAGAAAAGGAATAAATAAATCAATCAAATTACGGGAGGCTTCATGAA
GTGCTTCTTTAGGAGTTAAACTCCCATTTGTCCATATTTCGAGAAAAAGTATCTCTTGTCTTTCATTCCCATTCCCA
TAAGAATGAATACTATGATTCGCATTTCGAACAGGCATGAATACAGCATCTATAGGATAACTTCCGTCTTGAAAGTT
ATTTGGCCTTTTTATACTATATCCGCGATTCCTCTCGATTTGTAATCCAATACACAAATCAATCGGTTCCATCAGTC
TAGCTATATGTTGTGTATTATCAACGATTTCCACAGAAGGCGGTAAAATGATGTCTTGAGCAGTTACATATCCAGGA
CCCCTGGCACAAATAAACGCGCCGCGAGTTCCATACAGATTACTTCTCAATACAATTTCTTTCAAATTCATTAAAAT
TTCATGTACTGATTCTTGAATACCTACTATGGTAGAATATTCATGGGGTATTTTCTCAAATTTTGCACGTGTGATAC
ATGTTCCTTCTATTTCTCCAAGCAAAGCTCTTCGCATCGCAATGCCTATTGTGTCGGCTTGACCTTTAATAAGTGGA
GACAGAATAAAGCGTCCATAACAAAGACGCTTATTGTCTACTCTTGATTCAACACACTTCCACTGCAGTGTCCGAGT
AGATACTGTTACTTTCTCTCGAACCATAGTAATATTACTTGATCAGATCATTGAATCATTTATTTCTCTTGAAATCT
CTTCAATGTTTATTTCTACACAGTTTATTCCTATACACGTCTTTTTTTAGGAGGTCTACAGCCGTTATGTGGCATAG
GAGTTACATCCCGTACGAAACTTAATAGTATACCACTTCTACGAATAGCTCGTAATGCTGCATCTCTTCCGAGACCA
GGACCCTTTATCATGACTTCTGCTCGTTGCATACCTTGATCCACTACTGTACGAATAGCATTTCCTGCTGCGGTTTG
AGCAGCAAATGGCGTCCCTCTTCTTGTACCCCTGAATCCACAAGTACCGGCCGAGGACCAAGAAACCA
SNODE_1254 length_248_cov_119.483871CAATTGGAACGAATCGTCGTACTTAATACAGGTGGATATAG
TAAATGGGTTAGCACGGACCACTGTTAATTCAAACTATACGCAAACGGACGTTAGTAGTCTACCCCAGAACTGGACG
CGTATCTATAAGATAACGAAGATAGTGTCCGTGGATCAGAACCTCTACCCTGGTTGTTTCTCAAGCTCGAAACTGAA
CGTAATGCTTATAAGGTCACTGACGGTTTCCCCAGTGCGCACTTTCTTTAGGAACGTCTTATTGAAACCTTTGAG
>NODE_1273_length_662_cov_182.561935TGCGACCGTACTCCCCAGGCGGAGTGTTTCACGCGTTAGCT
GGGCCCCTGATCCGCGTAGACCAAGGGCGAACACTCATCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNCCAGCGTCGGTAGGGACCCAGAGAGCTGCCTTCGCTTTTGGCGTTCCTTCGTAGATCTCCGGATTTC
ACCCCTACACACGAAATTCCACTCTCCTCTGTCTCACTCAAGTGAATTGGTTTCGAGAGCATTCCGCCACTTTTTGG
CGACTTTCACTTTCAACCCGATTCACCGCCTACGTGCCCTTTACGCCCAGTCATTCCGAAGAACACTTGCCCCCCCC
GTCTTACCGCGGCTGCTGGCACGGAGTTAGCCGGGGCTTCTTCCTCGAGTCCTGTCATGATCGCGCACTCGACGAAA
GAGCTTTACAAGCGGCATTGCCCTTCTTCACTCACGCGATATTGCTGGATCGGGCTTTCGCCCATTGTCCAAGATTC
CCCACTGCTGCCCCCCGTGGGAGTCCGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCATCCTAAAAGACCAGCTAAG
CATCATTGGCTTGGTCAGCCTTTACCTGACCAACTACCTAATACTACGCAGGCTCATCAAACAGCGCTTTTTAGCTT
TCTTCAGGATTTGGCCCGAACTGTTCG
>NODE_1280_length_242_cov_73.119835GAGCGGTGCGCAGAAAATATTGTGGCACTCCGTGGTCAGCAA
AGAATCAGGGCGCATGAGTCTAACATTCAGGAATCACATCGTGCACGAAACAAAATCTGTTTCAGATGAGATCAGCG
AGTACGNNNNNNNNNNNNNNNNNNNGCTTCCTGAACGACAACAAAAAGAGTTTGTGCGCCTTGGACTGCTTCGCTGA
ACATATGCATGTCGACAGAGAATTCTGCATATCTACTATCAATGCACACAACCCGAGGCTCGTGCAAG
>NODE_1301_length_134_cov_398.865662TAGCAATGATAGTCGAAGAGGTAGGCCTGACCTACAAAGCA
TCAAAAGCCAAGAATTTCGATGATCTTGTGGCCACAATGGAAACTAATGGATCATTCATTAACTATGTGGGTGATGG
GATGACAGGACAGTCCAACATAGCCAGATACATCAACG
>NODE_1316_length_93_cov_1792.268799TCATGTACATCCTGCGTGAGTAATTTCTTGTTACTACGGCT
GAGGATGTCTGCAAGCACTTGGTTCATAGGTTTACCGGAATCGACATCCTTTTCGTCGCGATCTACATCGTGAC
>NODE_1322_length_269_cov_578.524170GCCTGGCTGGGTTGGTAGGGCTCAGCAGCGCGAGCTTGTAA
CTCAAGCGAGGGCATTAGTGTGGCTGGAGATTGGCCTGGCTGGGTTGGTAGGGCTTGGTGGGGTGATATTTAACTGG
CTTGCCCGTTCCAAGTAGGGAGTTGTGCCCCGATATTCGGGCGAAGGCCTGGGTGTTTGGGTTCCTAAAGCTGAAAA
AAAAAAAAANGGTTGGAGATTGGTCTGGCTGGGTTGGTAAGGCCTGATGGGGTAATTGACCTGGTTCGCCCATTCCA
AGTGGGGAGTTGAGCCCCG
>NODE_1325_length_156_cov_256.589752AATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACG
ACTTCTCCTTCCTCTAAATGATAAGGTTCAGTGGACTTCTCGCGACGTCGCGGGCGGCGGACCGCCCACGTCGCCGE
GATCCGAACACTTCACCGGACCATTCAATCGGTAGGAGCGACGGGCGGTGTGTACAAAGG
>NODE_1337_length_882_cov_169.244904CACAAGTGGGACGCCAACATGCCGGAGGCACTCATTGGGCC
AACCTTTGACCTAATTGAGTCCTTCGTCGACAAGTCTGAGCTCTCCGACCATGCGAAGGCCACCCGGGCCCTGATGE
TCAAGGTGTGTAGGCGCCAACTCATGGAGAAGCTCATCGAGCATCCTTCGGGGTACCTCGTCTGGCTTTTTGGGTGC
ATGCCAAGTGGCTCTTTTCACACTTCTCTTGCGAACACCGTCGCCAATGACCTTTTGGTCACTGGGCACATCCTTCA
TCGGGTTAGCACGGAGGCGCCTGATATGCTTGACGGAGCGGTGGGGAAACTGGCAGCTCTTCTTCCGGGAAGGCTCG
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CCTCGTACGGTGACAACCAACTCTTCACCGAGTCCCTGTTCTTCGAGTTCGGTCTGCGGTATGACCCCCACAAGCAC
GCCGACTTCTTGAGGTGCTTCGGCATGAAGCTCAAGGTTTCGGAGACTGAGGTAAGCCCCAAGCTGTCGAGAGCCAG
GTTCTGCTCTCGCGGCGTCGTACGCACTCCCTACGGGCTCCTCGTCACGCGGTCACACACGTCCCTTTACGCAAAGC
TCGCCGGACGCCCTCTCCACGACGTTGTTCTTGACAAACTCTACGTCCGGGCGATGATGGTGGACCACCTTGGAACC
GATCCCGTTGTCTTTGAGCTGCTTTCAACCGTTGACGACTCGCTACAGGTCGATCTCTCGGAAGTGAGCCTCACAGG
TGCCGTCAGGGCAGCGCTGGAAAACACCGCGCAGCACCTTCTCGGGAAAGATGATGACGAGTCTCTCATGCGGGTCC
TCGCAACGCTCTCTTGTGAAGTCCTCGACAGACGCGCCCTCCTCTCCCTTCACACCCCTTCCGTGGTTGGGGCGAGG
GCGGACAAGATGGGGC

>NODE_1351_length_88 cov_461.784088GGTCTAGGCGTCCCAGATGCTGCTAACAAAGTATGGATATTG
GACAAACAAGTACCAGAGGTAAATGAAGAATGGTATAAGGTCGTTGTACCTGATTACAAAGCTAGTAA
>NODE_1353_length_86_cov_265.476746CCACCTGACAATGTCTTCAACCTGGATCGGCCCGTAAAGGAC
CTTAAAGCCAAAATGTGACTCGATAGAGTCAGCTCCACCTCATTGAATAAGTAAAAAGACGATAAG
>NODE_1367_length_80_cov_52.537498GGGGGGACTACCGCGTGGTAGTATCTAGGGTGGGTGGTAACGG
AAAAACCAAACGGGCTGTAGAGTTGCGAGACAGTCCAAAATGGAAGAGGATGTTCACCC
>NODE_1380_length_690_cov_182.459427GGCGACCGAAAGGGCATGGGCGGGGGTGGGTTGGAAGTGTA
GAGGGCCTCTGGCGACTTGGGTAACGGAGGAGGTCGAGCTCGATAATGGAAGGCGGTCCAGGCCTGGACCCCGTGGE
CAGCGTCATCCGACCGAAGCGATGCCACTTGGTCAAAATCCGGGTGCATGACGTCAGCGGAGTAGCAAACATCCGCC
GTGTATCGGCCTGCGATCGTTGCCAGCTCAAAGAGTTCTGGAGCTGCGACGTCAGAGACTTTCAGCCCGTGTGCGCC
GGAGGAAAAGGCATTGTGGTGGTCGATGACAACGGAGCCGTCCGGCGAGAGGCACCTATGGGCNNNNNNNNNNNNNN
NNATTGCGCCCATGAGGGGAACTGGAATAGACGAGGCCAAGGCACTTGGTGGCCATGACGAGGTCAAAAGGTTCCCC
CTCGTAGTCGCGCAAATAGGTCCATGCGTCCTCACAGGCAAAAGATGCATCTACTGAGGCGGTGAGCCCGGCGGAAT
CGAGATGGTCTGAAAGAGTACTAAGGGCGGGTTGCGAAACGTCAACGAACACGACGCTGGCGGGCATCCTCCTCAGG
AGGCGAATCATATTCCTTGACGAGCCGGAGCCTAGGATGAGTACGCGAGAGCCGGTCACTCGCACCGCTCGTAGGAT
ATACTGTCGCAGGACGGCATTGTACTTCCGATCGAGCATGCTCAGTTGGAGGCCT
>NODE_1417_length_571_cov_133.274963CGGTGATCTTTAAGTACTCGAGCCATGATTCAGGAGTCTGG
CCAAGTGCCCATACCGCAGGCTCTGTGAGGCGGTACTCGAAAACCTGTGTCGCAGTGACAAATGCATCACCAAGGCG
AGAGCCTTTGGGGAGTTTATCAAAAGGTGTATGAAGGCTCAGTAACGCCTCGCGTGAAACCTCGGTTGTGCAAAGGA
ATTTGAGCAACTCGTCAATGCGTTTGTGGTTCTTCTCCCCGAACAATGCCTGGCACGTTCCCTCAAGAGCAGCTATG
ACTGACGGGTTGTCGGCTGACACCTTTACGTCTACGTCAATGGATTTGTCTATCTTGTTGAGGATTGAGTAAACGAT
CGGGTCAGTACCAAGGTGATCAACCATCATAGCGCGAATGTACAACTTGTCAACGGCGGGATCGTGGTATGGGCGTC
CAGAGAGCTTTTGATACATTGAGGTGTGCGTTCTCACAAGGAGAAAACCCATTGGCGTTTTCACCACACCGCGGGAG
CAGAAGCGCAAGCGACCGAGATCGGGAGACACCTCTGTTTCATCAACCTTTAGCGTCATTCCAAAGTTCTTGAGGAA
GTCAGCGTGCGAG
>NODE_1428_length_492_cov_76.697151GTTTAAGCTGAAGGATAAACTACAGTTGTTAATTTCAAGTTT
GAAGGCAGTACCCGACATTGACATGAACGCAAATCCCGACTCAGTTCAAGTAGCTCACTACNAAATGGACACAAAAG
AAGAGCTCATTGACGCAGTATTTAAGCTGAAAGACAAACTACAATTGTTGATTCCAAGTTTGAAAGCAGTCCCCGAC
ATAGACATGAATGCAAATCCCGATTCAGTTCAAGTAGCGCATTACTTCTACGAACCCACAATGATCAACATTTACAA
GCGAGTGTTTATAGCAAATGTGACAGCTTTAAGTGGTGATGCATCTCCTGGAACAAAGCACACGCTGATGAGCAGAC
TTGAATCAGGCACTATTGACGTACCGAAGAAAGTGTTGTCAAAAGCTCCATTCATAAGAACCTTTCAGATGCGCCCA
GGTACCGTAATGATGTCACATGCTCACCTCTGGTCTACTTTCGTCTATAATTCGGCTCCAAAAATGATCATTCCAAC
AGCGCAACGA
>NODE_1432_length_290_cov_64.599998TTCCAGGTGCTCTGATAATGCCTGTAGAAGAAGGCGGCGGGT
TGCACGGAAATGTGTTTGAACTCGGGGCGGTTACGCTCGCGCACAGCGGAGCGCTGATTGGCTTTCTGGTTCGTGCG
CCAGACTTTCTTTCTCCTGGTAGTGTAACTACCGCCTGAATTGGACACCGTTCCGAAACCCAATTCCGACATATCCA
GGTCATCCACAGAATCCTCCTCCCATTGCCTCTTCCGCGTGAGGGCTCGTTCAACTGCATCGCTCGCGCCGGGATAG
GCGGGAAACTCCATCGTTAGATCGGGGGGATAAATACCT
>NODE_1438_length_138_cov_61.289856ATTCTGTGCAGTGACGGGAACGAGTGTTGATGTCCTTGAGTT
GATGTCTGTATACGCGGTGTACGCGAGCGTGAAGATACCATTCTTGTCGAGTTGAAGACCGAAATTCTCAGAGAAAT
TACTCACAGCAAGTCGTTCTGCTTTACCGAACAAGGATTGG

>NODE_1459_length_93 cov_52.655914CGATCCTACTTTGGAGTGGTATGAGCCGGCTTTGATGGTGGTT
GAACCAGACCCCCGCGATGTTCCGATTGCGGACAAATCTTCTGATCCTTTGATAGAGTTCTTGGCTGGAGCG
>NODE_1467_length_348_cov_283.281616ATTTATCTATGGATTCGCGATGCTACACCAGGTCACTTTCC
AATGGACATCACAAGCGAAGAACTAAGAGAGCTCGGGGCCCCCACAACGTTACCATTCAAGCAGAACCCTGCAAGTT
NTGATGCCACCCCGGGTCACTTTCCCATGGACATCACGAGCGAAGAATTGAGGGAGCTCGGAGCCCCCACAACGCTG
GCGTTCAAGCAGAACCCTGCTAGCTTCGGACAACGCAGAGTTAATGAAGAAGATAGTCGGTGGGTGGTCATGGCATG
CAAAGTCAACCGTCCCATATTCTCCAAGGAATTACTTATCAAACTAACCAAAGAATTCCTACTTACACCGCAAATGA
TGAACAACCTCAGACGAACCT
>NODE_1478_length_112_cov_73.857140ACGAAGTCCGGCGAAATAGAAGATCTACGTGACCAAATTTTC
CTGTTCAAAAGAAGATCTCTCTTCTTCTTCATTCTCAACAGGAATGCATCAACAAAACTGCCCTTCCATATAGATCG
TCGTGGCATGAACTC
>NODE_1485_length_2330_cov_164.300003GCCCTGTAGATTCGTTCCCATGGTTCGATCCTTCCCAGTA
AAACGCGGCGTGTTCGAATTCTGATCGCTTTTACGCGAGAAAGGGGGACCACCCTCTAAGCCTAAGTATTCCTCAAT
GACCGATAGCGTACAAGTACCGTGNNNNNNNNNNNNNTATTTAGGGAGTGCAATAGAGAACCTGAGATCCGATGCGA
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ACAATCAGTCGAAGGAGCGGAGCTTAGAGCCTTTACTTTAGATTCTATTAGTAAAGCGCACTCACTCTAACGGCGTA
CCTTTTGCATGATGGGTCAGCGAGGAAATGGGAACAGCGGCTTAAGCCATTAGGTGTAGGCGCTTTCCAGAGGTGGA
ATCTTCTAGTTCTTCCTATTTGACCCGAAACCGATCGATCTAGCCATGAGCAGGTTGAAGAGAGCTCTTACTGGCCT
TGGAGGACCGAACCCACGTATGTGGCAAAATACGGGGATGACTTGTGGCTAGGGGTGAAAGGCCAACCAAGATCGGA
TATAGCTGGTTTTCCGCGAAATCTATTTCAGTAGAGCGTATGATGTCGATGGCCCGAGGTAGAGCACTCAATGGGCT
AGGGTGGCCCCCATTTCGCCTTACCAACCCCAGGGAAACTCCGAATACAGGCCTAGATCGTTTGTACAGACAGACTT
TTTGGGTGCTAAGATCCAAAGTCGAGAGGGAAACAGCCCGGATCGTACGCTAAGGTCCCTAAGCAATCACTTAGTGG
AAAAGGAAGTGATCGAGCGATGACAACCAGGAGGTGGGCTTGGAAGCAGCCATCCTTTGAAGAAAGCGTAATAGCTC
ACTGATCTAGCTCCATAGCACCGAAAATGTATCAGGGCTCAAGTGATTCACCGAAGCGACGAGACCTTGAAAGCTGC
TTTTTCAAGTGTCAGTAGCGGGACGTTCTGTCAATCGGGGAAGGTTTTTGGTGACAACACCTGGAGATATCAGAAGT
GAGAATGCTGACATGAGTAACGATAAATCCTGTGAAAAACACGATCGCCTGCCAGTGGAAGGCTTTCTGCGTTCAGT
CAATCTACGCAGAGTGAATCGGTCCCTAAGGAACCCCCGAAAGGGCTGCCGTCCGATGGGTACACGAAAGTGACGAA
GTTGCTTTGACTACAGAACCATGCCTGTCTGTTGGAGCGAATTGGATGATCGGGCCGAGGGCTGCCCCCTCTTCCCC
TCACTCTCCTTTCCCTAATATGAACCTTGAGTCATCAAAGCCTTTCAGACTCGGCCTGGCCCGGTCGCCCTACGCAA
CTGGCGCTTCAAAAGGCGAAACTCTCGTCGTAGTTTGGCGACCTAAGGGGCGGACACTTTTTGTTATCTAAAGGCGA
AGACTCTGAAGTGGGCGAACACTCGGCCCAGCGGGCGAACATGCCGGGCTCCGGCTCCGCGCACCTGCTGACACCTT
TCGAAGCACTTTCTAGTGTGCGCTTTCGTTTTAGAATGTGTCGTTCAACGTCACGAGTCTACAAGCCTTTCTCATTT
CAGTGCTCGCCTTTTGAATCTTCAGTAGGGGCCTTTAGTCTTTTGATTAGAGTAGGGGTCGCGAGAGAGCAGAGCGT
ACCGCCCTGCCATAGTCGCGAGTCTGTTTATAGTCGCGACTGTTGTCATAGTCAACAAGGTTGAAACTTCCAGGAAA
AAANNNNNNNNNNNNNNNNNNNNNNCGATCCTCCCGGTGAACTGACCGTACCCCAAACCGACACAGGTGAACAAGTA
GAGTATACTAGGGCGCTTGAGAGAACCATGTCGAAGGAACTCGGCAAAATGACCCCGTAACTTCGGGAGAAGGGGTG
CTCTCCTATCTTTTGATTAGGAAAGCGGCACATACCAGGGGGTAGCGACTGTTTATTAAAAACACAGGACTCTGCTA
AGTGGTAACACGATGTATAGAGTCTGACACCTGCCCAGTGCCGGAAGGTCANTGAAGGT TAAGTGGAGGGGTGCAAG
CTCTGAAATGAAGCCCAGGTAAACGGCGGCCGTAACAATAACGGTCCTAAGGTAGCGAAATTCCTTGTCGCATAAGT
AGCGACCTGCACGAATGGTGTAACGACTGCCCCGCTGTCTCCGACATGGACCCGGTGAAATTGAATTCTCCGTGAAG
ATGCGGAGTACCAACGGCTAGACGGTAAGACCCCGTGCACCTTAACTATAGCTTCGCAGTGACAACCTTGATCGAAT
GTGTAGGATAGGTGGGAGGTGGTGACACACAACGACNCTTCCCAGCTGTCTCAACCGCGAACTCGGCGAAATTGCAC
TACGAGTAAAGATGCTCGTTACGCGCAGCAGGACGGAAAGACCCCGGGACCTTTACTATAGTTTGGTATTGGTGTTC
GG
>NODE_1494_length_332_cov_369.596375GTGTGGCAGGACCGGACCGAGCATCTTGACACACCATTCCT
ACCCATCCGGGTCACGGGGCGACATCCCACAGTGGAGAGAGAACATGTGATAGAAGACCTCACGGACGCCTGTGGGA
TAGGCCCCAAGCCTAAACTCGGGAACGCTGAAATTGTGTGGCAGGACCGGACCGAGTATCTTGACACACCGCGAACG
CTTGTAATCAACGACCCCGACCTCCGCACGACTGGCTTTGGGGGGCCTCCCTTGGGCAATTGCGAGCCCAAGATTCT
GAGCATCGAGAGGGTTGTCGGCGACGGCAACAAGGTCATTCCCAAAGAAGGCAACGTAGGAGGGATCGGTATCAGGA
TCAAC
>NODE_1498_length_126_cov_97.261902ACTCCATATTACAACCTCACAGATTTGACAACAGTAGTACCG
ACGCATACGCCAAATCGAAAAGGATGCCAGCGTCACCATTTGGAGCAACTCCTCGTAATAAAGCGCATTTTAACATG
TCATTCCATGAAGGAAAATACCGTTTCCA
>NODE_1503_length_1066_cov_125.832085TTTTTTTAAACATCGTAAAAGGAGATCCGTTTTGTCTGGC
ATTTATCCGAATAAAATCTTATGATTATTAAGAACTCAACGGGACCTTCCCTCTCGAATCAGACAAACTTGGCCAAA
GAAGGGGGTGGGTCCCATTGAGTTCTTACGCTTTCATGTCGACAACTCAATTCATCCGATTACTACAGGGATGAACC
CAATCCGGAATATGAACCATAAAAGAAAATGCCTATTAAACCGATCACAGGAATACCAGTTACAGTACCTATTAGCC
AAAGAGGAATCCTTCCAGTAGTATCGGCCATTTACCCCACTTCCCTCCACATTTCATCAAGTGGTCATGCTAGAGAC
ATAAACAGTCATGGATAATTATGAGATGAGATCCTTCCGAATGGGATAAGAGAATTCCTACTATTATTATTTATTTT
ATTAGTCTCTTTCGTTCTCTTAATTCTTAATTGAAAAAATAATTGGAAAATAAAACAGCAAGTACAAAAATGAGTAA
TAACCCCCAGTAAAGACTGGTACGATTCAATTCAACATTTTGTTCGTTCGGGTTTGATTGTGTCGTAGCTCTATAAT
TCGGATTAGGTTTATCGTTGGATGAACTGCATTGCTGANTTGACCCCAAAAAAGAAACGGTAGGTACAGCTAGTCCG
TGAACAGCCAACCATCGCACTGTAAAAATTGGATAGGTTCGATCTATGGTCATTGGGGCCTCCTAAAAAGATCTACT
AAATTCATCGAGTTGTTCCAAAGAATCAAAACGGCCGGTTATTAATGGAATTCCTTGTCGGCTCTCTGTAAAATACT
CGTTTGGCCGAGGACTTCCAAACACATCGTAAGCTAAACCCGTGCTGACGAATAACCAACCCGCAATGAATAGGGAA
GGTATAGTAATGCTATGAATGACCCAGTATCGAATACTGGTAATAATATCAGCAAAAGAACGTTCTCCTGTGCTTCC
AGACATGCCGAGCTCCACATATTCTTGTACAGTCAAAGGACGATCGATTTCGTAAAAGATGAGATCAGTAAATAGAA
ATTCACTGAAAATGGATATTTGTGAGATCGTCAATATTGTACCGAGG
>NODE_1511_length_80_cov_61.400002CGCGTGCCACGAATCTCACCCCCCAATTCGGCAAGATATAGTA
CATGGCTGGTAACAATATAGTGCAAGAGCGTCGCTGGGAATAGTGCTCTCAACTTAGCG
>NODE_1558_length_1220_cov_93.832787TTCCAAAAATAGAAACAATTGGGATTTTTTTGGAGATTGGA
TGCAGTTACTAATTCATGATCTGGCATATACAGAATGAAAACTTCATTCTCGATTCTACGAGAATTTTTATGAAAGC
CTTTCATTTGCTTCTCTTCGATGGAAGTTTTATTTTCCCAGAATGTATCCTAATTTTTGGCCTAATTCTTCTTCTGA
TGATCGATTCAACCTCTGATCAAAAAGATATACCTTGGTTATATTTCATCTCTTCAACAAGTTTAGTAATGAGCATA
ACGGCCCTATTGTTCCGATGGAGAGAAGAACCTATGATTAGCTTTTCGGGAAATTTCCAAACGAACAATTTCAACGA
AATCTTTCAATTTCTTATTTTACTATGTTCAACTCTATGTATTCCTCTATCCGTAGAGTACATTGAATGTACAGAAA
TGGCTATAACAGAGTTTCTCTTATTCGTATTAACAGCTACTCTAGGAGGAATGTTTTTATGCGGTGCTAACGATTTA
ATAACTATCTTTGTAGCTCCAGAATGTTTCAGTTTATGCTCCTACCTATTATCTGGATATACCAAGAAAGATGTACG
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GTCTAATGAGGCTACTACGAAATATTTACTCATGGGTGGGGCAAGTTCTTCTATTCTGGTTCATGGTTTCTCTTGGC
TATATGGTTCATCCGGGGGAGAGATCGAGCTTCAAGAAATAGTGAATGGTCTTATCAATACACAAATGTATAACTCC
CCAGGAATTTCAATTGCGCTTATATTCATCACTGTAGGAATTGGGTTCAAGCTTTCCCCAGCCCCTTCTCATCAATG
GACTCCTGACGTATACGAAGGAGTGCGGTTCGTTCGATAAATTCCTACCTCTCTATCTATCTCTGAGATGTTTGGAT
TTTTCAAAACTCCATGGACATGCAGAAGAGAAATGCTATCCCCACTCGGACCAAGACATAACTTTTACTTGTTCAAA
TAACAATTAAGGTGAAGCAGGGTCAGGAACAACGAATCTCTTTATGATAAACAGATCCATTTTGCAAGTTCGTTATT
ACGGGTAGTTCCTACAAAGGATCGGACTAATGGCGTATACAATACTTGAATTCTCGATGTAGATGCTACATAGTTGG
TTCTCATCCTTCAGAGACTACGAGTGTAATAGGAGCATCCGTCGACAAAAGGATCACCCTAAGATGATCATCTCATG
GCTATTGAGAACGAATCAAATCAGATGGTTCTATTTCTCAATCTTT
>NODE_1566_length_95_cov_65.368423CTTAGGTCGTACATACACAGTTCCCGGAGAGTCGGAAATGCCA
GGAAGACAAATTGAGCCGAGAATGTCAGAATTCTTCATCAAGATGTCAATGCGAACAGTTACCGAGATGACGAA
>NODE_1568_length_800_cov_495.757507TGCCTTCGCCATCGGTGTTCCTCCTGATATCTGCGCATTCC
ACCGCTACACCAGGAATTCCAATCTCCCCTACCGCACTCTAGTCNCCACCGGAAATTCCCTCTGCCCCTACCGTACT
CCAGCTTGGTAGTTTCCACCGCCTGTCCAGGGTTGAGCCCTGGGATTTGACGGCGGACTTAAAAAGCCACCTACAGA
CGCTTTACGCCCAATCATTCCGGATAACGCTTGCATCCTCTGTATTACCGCGGCTGCTGGCACGAAGTTAGCCGGGG
CTTATTCCCCAGATACCGTCATTGCTTCTTCTCCGGGAAAAGAAGTTCACGACCCGTGGGCCTTCTACCTCCACGCG
GCATTGCTCCGTCAGGCTTTCGCCCATTGCGGAAAATTCCCCACTGCTGCCTCCCGTAGGAGTTTGGACCGTGTCTC
AGTTCCAGTGTGGCCGATCACCCTCTCAGGCCGGCTACCCGTCGTCGCCTTGGTAGGCCATTACCTCACCAACTAGC
TAATCAGACGCGAGCCCCTCCTCGGGCGGATTCCTCCTTTTGCTCCTCAGCCTACGGGGTATTAGCAGCCGTTTCCA
GCTGTTGTTCCCCTCCCAAGGGCAGGTTCTTACGCGTTACTCACCCGTCCGCCACTGGAAACACCACTTCCCGTCCG
ACTTGCATGTGTTAAGCATGCCGCCAGCGTTCATCCTGAGCCAGGATCGAACTCTCCATGAGATTCATAGTTGCATT
ACTTATAGCTTCCTTGTTCGTAGACAAAGCGGATTCGGAATTGTCTTTCATTCCAAGGCATAACTTGTATCCATGCG
CTTCATATTCG
>NODE_1570_length_300_cov_113.886665TGGGATAGAAAAGGAGAAAACACCATTCATGCATGTGGGGT
GCATAGTCATAGGTTTCATGAGTCTGGCAAGATCTTCATCAGGCACATACAAGGTGGTCATACAGGATGACAGGCTC
ANNNNNNNNNNNNNNNNNNNNNNNNNNNTCTGCTCAGGACAAAGTAGCAGCATTTGCTGATTTCCCCGACTATTGCC
TCGCCGTTGAAGATCTTTGTTCAGGTTTCTCCATTAGGGTGTTGATTGAGAGTGAGGATACTGGGTTCGAGGACAAT
GCCCACCCTTTGGCCATAAATATCATTGGTATATGCAAGTTCCTAGATGA

>NODE_1571_length_1081 cov_176.346909ACCCAGATTCCAAATGAGCAAATTCAAACTTGAAAAGGAT
CTTTCTGATTCTCGGGCAAAGGGATTGATCGAGAAAGATCTCTTGTTCTTATTATAAGATCGTGATTTGATCCGCAT
ATGTTTGGNTCTTCTCCTTTGATTTGAGAATAATCAAAAATCGAAAGTGTTCAATTGGAACATGAAAACGTGACTGA
ATTGGTCCTAGTTACTCTTCGGGACGGAGTGGAAGAGGGGAGGAGATTCTCGAACGAGGAAAAGGATCCAATGACTT
CAAAAGAATTGAACGAGGAGCCGTATGAGGTGAAAATCTCATGTACGGTTCTGTAGAGTGGCAGTAAGGGTGACTTA
TCTGTCAACTTTTCCACTATCACCCCCAAAAAACCAAACTCTGCCTTACGTAAAGTTGCCAGAGTACGATTAACCTC
TGGATTTGAAATCACTGCTTATATACCTGGTATTGGCCATAATTTACAAGAACATTCTGTAGTCTTAGTAAGAGGGG
GAAGGGTTAAGGATTTACCCGGTGTGAGATATCACATTGTTCGAGGAACTCTAGACGCTGTCGGAGTAAAGGATCGT
CAACAAGGGCGTTCTAGTGCGTTGTAGATTCTTATCCAAGACTTGTATCATTTGATGATACCATGTGAATCGCTAGA
AACAAACATGTGAAGTGTATGGCTAACCCAATAACGAAAGTTTCGTAAGGGGACTGGAGCAGGCTACCATGAGACAA
AAGATCTTCTTTCTAAAGGGATTCGATTCGGAACTATTATATGTCCAAGGTCCAATATTGAAATAATTTCAGAGGTT
TTCCCTGACTTTGTCCGTGTCAATAAACAATTCGAAATGCCTCGACTTTTTTAGAACAGGTCCGAGTCAAATAGCAA
TGATTCGAAGCACTTCTTTTTACACTATTTCGGAAACCCAAGGACTCAATCGTATGGATATGTAAAATACAGGATTT
CCAATCCTAGCAGGAAAAGGAGGGAAACGGATACTCAATGTAAAGTGAGTAAACAGAATTCCATACTCGATCTCATG
GATACATATAGAATTCTGTGGAAAGCCGTATTCGATGAAAGTCGTATGTACGGCTTGGAGGG
>NODE_1574_length_79_cov_57.303799TTTCTTTTCTCATTATGTACGTCTCAGCAACCTTCTTTGCAGT
ATCATGCGTTAACGTAACAAACAGCATGTGTTCAAATGTCATCACTTCATCTTGGCTG
>NODE_1575_length_248 cov_107.068550TGAAGCGCTTGAGGCTTAGAATGAAGAGGGGGGTGCGGCGA
CAGTTCGTTGCACGAGCAAGGAGCCTGCCGACCCACGCGACCCAAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNACCGCGACTCGTCCGGAGGCGACTCCTGACCAGCACACGGGAGCAACGAGTGAAGCCTTC
GTAGGACCGATATAGGCATGGCGACGATGCGTCTGGCTCCTTTCGGAGGCAACACGCTCGCTCGAGGGCTTGAGG
>NODE_1589_length_93 cov_240.225800AAGCCTGATCCAGCCATGCCGCGTGAGTGATGAAGGCCTTAG
GGTTGTAAAGCTCTTTCGTCGAGTGCGCGATCATGACAGGACTCGAGGAAGAAGCCCCGGCTAACTCCGTGCC
>NODE_1601_length_88 cov_50.204544GCAGCCAACTTCTTCTCATAGTTCTCGGCACTCTTATTCATCC
CTAAGAAAGAGGGATCCTTGTCATAGGACGCTAGCCGTATCAGCCCTTTTCTTGTAGCTTGCGGCAA
>NODE_1610_length_328 cov_66.137192GCAGCGTGAAGCACGCGCTTCAAAAACAGGTGCTGCTTTAAC
GGCAGCGCTTGCGTCTACAACGGACAGATTGCCTCCTGAGGCGAAGCGGCGGCTTTCAGCTTCGTCTTCGTCTACTG
GCAAACCACCGTCGTTGAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGATACGCCATTTCCATCGGAAGCGACCATTCGG
CGGCAGTATGGATCAGATGTCAGCGTGCGCACTCTTAAGGGTGGTCAACATCAACCACGCATCACTTCTGACGCACC
>NODE_1639_length_487 cov_172_681732GGGTGGTAAGGATCGTGGACAACCCCCCCAAGCCCTGCATC
AGAGCGCGGCATGTTGATTGGGGTGACAAAGTCAACACCGGGGATACCGGGGGCCCGATCAACCACCGCGGAATGCA
AGGAGGTAACAGTCGGAATGTCTCCCTCTAGGGCCTTGCTCAGGAGCGGGAGCCTATCATCAGGCGAGACACCAAGE
ATAGCAGAGGACGCCTCAGTCTCAAGGAGAAGAACAGTGGGGTCGATGACAGGAGGGATGGTGACGACGGAGGAAAA
GTAATGATCCATGACCTCCGGAACGACACCATCGGAGATGGCCGCCATGACAGCCCTAGGGTCAGGGAACCCACGAG
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CCTGCTCGACGAGCCGATCCATAGCATCGTCGCTGAGGGCCCAAAGCTTACCAGTAATGACATCACGTGGATACCGG
ACGTAGCGCTCAACTCCAGGCAGATTGCGAGACATTTGGACGTCTCGCGGTGGTAGGCAATAGTGGAACTGCTTGTG
AAAAAG
>NODE_1641_length_112_cov_89.241074GGGGAATAGGTTAGTTCGGGAACGTGTTTGCTCGCTGTCTTC
TGATTGGCGTAGTGTCACGAGGCTGCTAATGTTGGGAGAGCAGCGTGATGTGCTCAACAAGCTGTACAATGTGGTGC
GCCATAGCCAGCGTA
>NODE_1644_length_972_cov_388.573059GAGCATGTGGTTTAATTCGATGCAAAGCGAAGAACCTTACC
AGGGATTGACATGCCGCGAATCCTCTTGAAAGAGAGGGGTGCCTTCGGGAACGCGACACAGGTGGTGCATGGCTGTC
GTCAGCTCGTGCCGTAAGGTGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGTGTTTCGTTGCCACCGTTGAGTT
TGGAACCCTGAGCAGACTGCCGGTGATAAGCCGGAGGAAGGTGAGGATGACGTCNTCCATGTTGCCAGCACGTAGTG
GTGGGGACTCATGGGAGACTGCCGGGGTCAACTCNTGGGCTTCACGCATGCTACAATGGCCGGTACAAAGGGCTGCG
ATACCGTAAGGTGGAGCGAATCCCAAAAAGCCGGTCTCAGTTCGGATTGAGGTCTGCAACTCGACCTCATGAAGTCG
GAGTCGCTAGTAATCGCAGATCAGCNGGGACAAAGGGTCGCGATCCCGCGAGGGTGAGCTAACTCCAAAAACCCGTC
CTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCCGATCAGCCATACGGCGG
TGAATTTGTACCCGGGCCCTGTACACACCGCCCGTCACACTATGGGAGCTGGCCATGCCCGAAGTCGTTACCTTAAC
CGCAAGGAGGGGGATGCCGAAGGCAGGGCTAGTGACTGGAGTGAAGTCGTAACAAGGTAGCCGTACTGGAAGGTGCG
GCTGGATCACCTCCTTTTCAGGGAGAGCTAATGCTTGTTGGGTATTTTGGTTTGATACTGCTTCACACCCAAAAAGA
AGCGAGCTACGTCTGAGTTAAACTTGGAGATGGAAGTCTTCTTTCGTTTCTCGACGGTGAAGTAAGACCAAGCTCAT
GAGCTTATTATCCTAGGTCGGAACAAGTTGATAGGATCCCCTTTTTTACGTCCCCATGTCCCTCCCGTGTGGCGACA
TGGGGGCGAAAAAAGGAAAGAGAGGGATG
>NODE_1672_length_1104_cov_104.829712GATTCGTGCTGGCACTGATACTTCACTGGAAGACCTTGGG
ACTGCCATCCGCATTAGCCAAGAAAATCTTCCCATTGTACTCAATACGTCGCGTACATTGGGGGGGAGTCTTCGACA
AGATACGTGAGGGGGTGATGGCTAGTAATAGCTTCGCTGGTTCGCAGCTTACGATGGAAGAGCGTGAAATGATATTA
AGCATGCGCTTACTGTCGGCAGGGTCAATCGATCAGCTGAGAACAATAATGTCCACCCAAGGCGGGTCGTATCCTCG
CCAAATACCCGACCAGCGACAGGAGGACCACATCGTCAAGTCCTTAGGGAAGGTCAAGTACTGCATCAACGATTCTG
AAAGGAAAGAAATCGTGTTCGATAAGTTCGTGCGTTCAACTACGGTGCGTGAGCTCAAATCCGTTAGCTGGGATGGA
CTGCTACTACTACGAGAACAGATCATTAAGGCTATAGGCATGGAGCTGTTGTCCAGGTGGGAGGATGAACGTGATGT
AGAACAAAGAGTAGGGCGTTTGCTACGCAGTATAGCAGTCAGGTGGTACAAGGCAGCTATAATAAGAGACGAGTGGT
CCGATTTAGCCTGCAGACTCCTGGAGACAAACCAGCTCGATATGTCATTGGCCAATGCAATAAGTTCCATGCTCAGC
TGCGACATAGAAACAGGGACCTCGGGCGCGGATTGGAGTATCAGGATCTTTGATGCCCTAAAAAGTTTCATGGTCTG
TGGGCTCGTCATCCAGAATGATGCTCATATCGTTATGCAGCAGTCTGATAACGGGAATCGGCNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTACTTTGCTAACGGGGTCGGCAATG
TTCAAAGGCTAATGGAGATAGGTGTCTGGGCGAACAGTAAGACGATCATGCTGATGGAGATGATAAATGCCAGGAGC
TGGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNAAAATTAGCTAACTGCTATACTGAGAAGATATTCAACAGGCAGTACAAAAGCGTGAAAGATCGCC
TGAGTAGC
>NODE_1677_length_268_cov_43.649254CAACCTCTTGCAACCCACACAATACAGACGCTGGGTCATTGC
TCCTAAAGATATAAGTGCCGGCTTCCAAGCACAAAAACGTCTTTACTGTTTGTATCCGTTTAAGCTTNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNACCTTGTCGACAGCCTATTGATTACTTTTCCCGCTGCAACACAGTGAATGACTACCCTCCCCATGAAAG
GGCAAGTGACTACCAGA
>NODE_1695_length_723_cov_87.569847AGTGAAAAATGGGCAAGTGTGCTCGAAGTCTCCGCAGATACA
ACAACTAACAACGGGTTCATATCTGGAGTTTCCCCCTCTCTCTGTCAGCTTGGGTTGTCTCGTAGTTGCTTTGGATA
TGAGACTGTTCACCTTTGGGGTCAAACTGCACCTCACTACATCCGTTCCCTCGTTCCGATTACCGCTCGTTGTTTCC
CGATTCCATCAATTGACGACTTGAAATCTTCTTTCTCTGCCAACCTCAATGTTCCACTCAAATGGTCTGACGCGAGT
ACGAGATGGTTCCTCAACACGGTTGCTCCTCTGATCGAAATGAATCCTCCACCTACGGGTTCACTGGGACTTCTTTC
AAATTGGTGTGATCTGTTGGAACTAACTCGTCAAATGCCGGACATTTTTGCTAATGTTTCCATTCGCAACGTTGCTT
CAAAACGCGAACACCTGCCAATGAATGTAGACGAACTTTACCATCGCTCACGTCACACCGNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNTCTTGAAGTGTTGTCAGTTGTCATTTCGTCTCTGAACGCTCGGGAGAACAGGATCGCAA
CTTTGGCTGAAATTCACCAAGAAATGAGAAATCGGAGATTCGATACGCCTGAAACAATGTACTGGGCAGACGCTCTT
CTGAACATTCGATTACTGAGTACTAATTCCGTTGACCCTCACTCTTACCGAGCGATGACGTACATGAATGGGTATGA
AGTAGCTTCA
>NODE_1696_length_127_cov_56.330708ACCCGTCCAATCCTCGTCGTCGTATTTGGGGCCACCTCGTGT
GTACTCCGAGTAGCTCACCACTCTTGCCCAGTCGTTCCATGTAAAGCCAAGCCCCCGGTACGACTTCAGGCCGTTGG
CATGTATCTGGTAGTTGACAACCTCTCTCG
>NODE_1701_length_107_cov_86.738319ATTCGCCAACTCCGGATGTGAAATACATTAACATTCAAAAAT
ATTACGGACCGTTGAATCAAGATCCTTTTGCGATTTGTAAGAACCCTGATAACATGGAAGAAGCGTGGTCTCATCCC
TCAACCTGCT
>NODE_1706_length_719_cov_76.453407CTTTAATGTATTGCTCATTGGTGAATGCTTTCAAGTCTGGAT
TGTAAGATAGATGTTTTGATGAGTAAGTGTCCGACTGCCTGAGGCTGACCTCGGCCATTTCATCAATTTGATACTCG
CCTCTTCCCACGAGCAAATCCATATACATCAGGCTTTGTCTGTCTTGCTCAGTAATTTCCGTATTCATCAGAAATCG
GCTGCATCTGATGTATGAATGCAAGCTCTTCATGACATCTGACCAGTGATGAAAGTTCACCCCCATCCACTTTTTAA
CAATGAAATTTACAGATGTGTTCTGCAGCACCCCCTTCCATGCGCTAAGTATGCTGGCCACAAACACCTGAGGCTCA
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CCGACATGCATTGACGCGATTTCGTAGGCATCATCATGGGAGAAGATGTCAAAGGTTTGAATTAACTGCCTGACTGT
AACATTAGCTCGGTGCAGTTCCTTTGAACCCCTAGGCGCGAAAACGTCAACCATGTCGTCGTGAACATTGAATTTTT
GGGGTTTATTTAGTTTTGGGGGTATTTCAGCCATTGCGACTGACCATTCGAACATTGACACACCGAAGTCAAATTGA
GTTGGTACGTAGCTGTGCCGCACATAGTAGTCAACACATTCTTTGGGAACCATCCCGTTTTCGAACATCCGTACGAG
ATCATGTATGTTGACATCCTTATCGCCGGCTCTGTCCCCTCGCAACACCCACTTTGGAACGGTTCTATCATAGCACT
CGTTCC
>NODE_1723_length_477_cov_80.215935GATCTATGTGTCTATATAGATCCTGTTCATGGATTAACGAAA
ATGTGCAAAAGCTCTATTTGCCTCTGCCATTCTATGAGTCTCTTCCTTTTTGCGTATGGCATCGCCACTCCCTTTGG
CAGCATCCACTAATTCGGAACTTAATTTGAAAGCCATATTTCGACCCGGACGTTTTCGGGATGCCCCTAATAACCAA
CGAATGGCAAGTGCTTTTCCTTGTGTGGATCCTATTTCAATGGGAACTTGATGAGTCGATCCGCCTACACGTCTTGC
TTTTACTGCTATATCGGGAGTTACTCCACGTATTGCTTGACGTAAAACAGATAGTGGATTTGTTTCTGTCTTTTGTT
GAATCTTTTTCACGGATCGATAGATAATTTGATAAGCCAATGATTTTTTTCCGTGTTTCAGAATACGGTTAACCAAC
ATGTTAACTAATCGATTACGATAAATTGGATCGGATTTTGCAGTTTTTTCTTCTGCAGTACCTCGACGTGAC
>NODE_1724_length_102_cov_50.039215CGACATTTGAGGTAGTAGGGTGTACATGTCATCAAGTCCTAC
CGCCCGTTCGGTTGGCAGTGCGTCGCCCAACCCTGCTTCAATCCCGAACAACACGCATTCCTTAGCAGGATTATGAG
ATGGG

>NODE_1735_length_244 cov_58.069672AATGACGTATGTTCACGTCCAGGCCGTCACAAGCTTGAAACA
GTATACCTTTGTGCCCTACAAACTTGACGTATATTGCCTCCTCCATACTTAACACCCGCGACATCATGGCGTGCACC
TTGTAGTTGCCAGGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNCTCATTTCATACTCCAGATTGACAATACCCGAGTCTCTGTCCCCATCGCTCTCACTAT
>NODE_1740_length_176_cov_88.448860GGGCTTCCACGTTTACAAGTCTAGCACTGATCTCATCTTTCA
TTCGACACAAGACGGTTTGCGCGTGAGAGACTTACCGTACGTGTTCATAGCCGAAAAAGGGATCTTCATTAAGGGCA
AAGATGTCGATGCAGTGATTGCTTTGGGCGATAATCTATTCGTATGCGACGACATACTGGTCTTCCATGATGCTATT
AA
>NODE_1757_length_768_cov_232.673172TTTCATAATGGAATGAAAGGCCCTCCGGCTCCCTCGACGAG
AAAACTCCGTGTTACTACACTTGTCTACTGAACAGACTGCGCGACGGACTCGAGGTCGTCAGGGTCNNNTGCGAGAG
CAGACCATACACCGTGGTTATCATTGACCGCACGGCATCACTAAGTTCAGGGTTCGTTGGGTTGCCGCCGCCGGCAG
GCACTTGAGGAGGGCTGGAATACCGCATGTTGCGAAGAACATTGCACGCGATCATGGAGCTGAAGGTCTGGACCGTG
TCGTCGTAGGACCCGGAGTACCCCGGGAGAAGCTCCAAGCTCACGTGCCCGTTGTGGCCGTAATTTGACCTTGGCTT
GACGAACCTCACCCCCCCCTGCTGACAAACTGAGGAGAGCAACGCGACAGCGCGGTAATGTGCCTCGCAGCCTGGGE
ACCCCGGTTCCACTTGGGAGACGCACTCAAGATAGGGCTCGATGTCAGNNNNNNNNNNNNNNNNNNNNNNGCGCTTC
GGCCGTTCCCATCGCAAGCCTGTGCCCTAGCCCTGTCGAGCGCAACGCGTTAACGCGAGCAGCGGCATCGACGCAGA
CGCTAACAGGTGTGCCCTCGTCTCTCACGACTCCCCCACTCACGTAGGCAATCGAGGACTGAGAGTCGTTGCCGTAG
TATTGGAGGGCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGGAGCGTTGGCATGCGGGGCAGTC
GCCGCTCTGGGGCGGAAGCGAGGAGCATCTGCAAGGTACACGTGGCATCGTCATCC
>NODE_1759_length_78_cov_65.333336GCTGAATTGGCGTGTCGTTCCAATGCGATACCTCTCAAGAAGC
ATATATTTATGAGATATGCAACTTACGTTGAGTTGAGAGATTCGAAGGACGTTCGAG
>NODE_1765_length_123 cov_95.959351ATCAGGGTGCTCTACTACGATCTTAGGCAGGCTGATTGAAGA
TCAGAAGTGCTCTACGATCAGGGTGGTCGTAGATCAGGCTGATCTTTGATCAGAAGTGCTCGTAGATCAGGCTGATT
GTAAATCAGGGTGCTCTACTACGATC
>NODE_1766_length_210_cov_70.790474GTACCAGATATTGATTCTTTACCTCCTCACCATTAACGATGA
CAGATACCGTACCGTCCGTGGAAAGATTAAACTGCGCCACATCGCTTTCTTTTGGTTCTCCCCTACGTTTCGATACG
CCCCGGAATGTCGGTTCATTTAGAAAAGCCCTGTTATTCTCCCCTTCCAATTATACCGTATACCACTTCATCACCGC
TCACCGTGTACCTATGAGTGTATGAGCAGGGTATTG

>NODE_1767_length_84 cov_77.428574TGGGCGATTCGGTCCGCCCATCACTGACTGGCGAAGGATATGC
GCAGTATTTACTGCACCGTCGGACCTTACGTTGGCTGGCGGAGGACAAACCAAAATCCGTGCT
>NODE_1778_length_214 cov_100.126167CTTGGCGTTTAGCTCTTCGCTGGTTAAGTCCACGACCTCTA
CGCCCCCTTCAACTGGGATTAGATGTTGAGTTATCGCACTATTATTGGATAGATCCTCCTTCATCGAAGATACAAAT
ATCCCTAACTTAGCGTCGGATACCTTCCCCTTAATTCTTTGTTTAATAAACTCCACGATGGCTCTATCGATGTCTCT
GCCGCCTAAGAAATTATCACCCACTGAAAAGATGACGCATA
>NODE_1779_length_191_cov_51.094242CTGAGCGGAGAGTCGAAGTTCTTTAGGGCTTCAATGTGTCCG
GCAAGTGAGTAGAAACTGCGTGAGAAGTTGTCGAACTTCTCGGGGTGGTAATCGCCAGGGTATTTATCAAAGGCTTC
TTTGATGCCTGGATCGATGTACGTTGTGAACTCTTGGCGAACTGGTTTTGGGAATTTGTGTCGGGCCAGGTAAGCTA
GAGAGTTTTGTTGTTTG

>NODE_1797 length_1944 cov_263.051453TTTTTTTTTTTGATCATACATAATTGCCAACAAGAATTTG
GTTCTTTTTACGAACTTGATGTTGATAAATCCGCGGATCTAGAAATTCATTTCGGACAATTGAACCTTCTCAAACTG
TTTCTTTTTAAGAACCAAAAAGATTTGTGCCAAAATAACAGAAGACAAGAAGAACAAAAGGCCTTGGATACGTAATG
GATCTTGAAGTACTATTTCTGCATCTCCCTGACCAAATCCACCCACATTAGGATTACTCGTTAATGGTTGATCAAGT
TTAATAGATTCACCCTCTGAAACAAGAAGTTCTGGTCCTGGAGGGATAATATCAACCACTTGACGTCCATCCGATGC
ATCCGCTATGGTTATTTCGTACCCCCCTTTTTCTTTTCGTATGATTTTGCTTACTATACCTGCCGCTGTAGCATTAT
AAACTGTATTGTTACTCTTGCTCCCGTCAGGATAAATCTGACCCCTTCCCCTGTTCCCGCCTACGTATATGGGATAT
TTTAAGAAGTGAACATCTTTCTTAGTAGCGGGGTCGGGAGAAAGAATAGGAAAGGTGATTTCACTATATTTTTGACC
AGGAACAGGACCTATCACAAGAATATTTTTTTTAGTAGGGCGATAGTTCTGAAAAGATAGATTGCCTATCTTTTTCT
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TTCATCTCGGGGGAAATACGATCGGGTGGGGCTAATTCAAACCCCTCAGGTAAAATAAGAACAGCCCCCACATTCAA
AGCCCCTCTTTTACCATTAGCAAGAACTTGTTTCATTTGCATATCATAAGGAATTCGAACAACTGCTTCAAATACAG
TATCAGGAAGTACCGCTTGTGGAACCTCAATATCCACGGGCTTATTAGCTAAATGACAATTGGCACATACAATACGT
CCAGTCGCTTCTCGTGGATTTTCATAACCCTGCTGTGCAAAAATGGGATATGCATTTGAAATGGATGTCCGAGTTAT
TATATATATCATAAGCGATACGGAAATGGATCGAGTAATCTGTTCCTTTATCCAAGAAAAGGTATTTCTAGTTTGCA
TGGTCCAATCATTGATCCCGAAAATTTCTACAATAAATTAGGTAGGTCGCTAGTATAGTTCCCTATCCACGATTCTG
CTATTTACTGAAATAATTTTACTGGAATATAGGAGGAATCCCTTGGATGGGTAGAAATATAAAAAGTAAGCACGATT
TTGAACACTTTGTTTATGTACAAAGTAACAAACATTCTAATTGGATTAATATCAACAATGGATTGGATCATTTTTCA
GTCATTCATTGAATGATAAATCACTACAAGTGACGGAGATACACGATTTAAATACCGGAAGATCCAATATTTTAAAA
TTGTATCTAGAATGACCGGAAAGGTGGAAACAAGACCAGATATAATTTGATCGTTATGAGCAAATCCAAAATCTTTG
TAGACAGAGCCAATCATCAGTTCCCAACCATGGGGCGAGTNATCCGATACATAAATCAGTTAATAAAAGAATAGAAA
AAGCTTTTATTGTGTCGCTTAAGTTATATAGGAATTGCTGAATCCAAGAGTTAAGAATAAGAAGTTCTTCATTACCC
AGAATAGAATAACCACTTAGAATAACGAAACAGATTATATTTGTCGAGAAGTGCAAAATCGTATGGATAGGATCCTC
ATTGTACATCTTGATCAATTGGATCGTTTCTTTGTGGATTCCCATACGAAGCTTTTGTAGATGTGTTTCCGGGCATT
CCTTTATCATTTCGTCCAACAAGAAGAGTTCCTCTAATTCTATGAATTTTTCTAGAATACTCTTTTCTTGAATATCA
TTCAAAAAAGTTTCAGATTGCCTAGTATTCCACCAATTAGTAACCCAAGATTCCAGACTTTTATTAAGTGATAGAGA
GATCCACCAGGGCAAAAATACTATAGATGCAAGATATAGAAGGGGAGTGAATGCTTTCTTTTTTGTCATTTTTTTTT
T

>NODE_1798_ length_3936_cov_305.209106CGCAATCAACCAGGAAAGGGCTGGTAAAGTTGAGTCGCTA
CGCCTCCCATGATTCACAGTTTCTTGGGGCTAATAAAGCAGGTGCACAATATGAGCGCAAACTTGCTAACTCCATGG
CAAGGTACTCATCTCTTCAGGAGAGTCGCAGGTAATCTGTTTGCATTCATAATGCCTGCAGGCCATGGCAAGACAACA
ATTGCCCATAAGTATGGTTTTGTTGACGTCGACATGCTTGTGACTCGTAAAGAGCATGATGACTTGGCTGAGGACAG
GGCCTCCATCTTGGCCGGCCAACAGAGCTGGATGGCGCACAACACAAAATGGCTATGCAAGGCTAAATCAGACGCTGG
ACCTGCTGGACTACTCAATGCCGGTAATTCTGCTAGTGCACACCGAGGAATTAGCTCTGGAACTAGGAGCCAAGCCG
ATAGGATGTTTCAAGCTAAAAAGACAAACTTTCGAAACAAACATCCGTGACCGTGACGACCTGGGCAAAACATTCTC
AAGGTTGAACTACACAACGTTACATACATCGAGACAAGTACCAAATCAGTTCAATGAACTCACGAACCGAGAGCTTG
AAGGCATGATACTAAAAATCTTGAACCTGTCAAACATGCCAATTGCTTGTCCACACAAGTTCGATGAGTCGGTATGG
AACGAGTGCTATGACAGAACAGTCCCAAAGTGGGTATTGCCGAGGGGACAAAGCTGGAGATAAGGATGTGAATATACA
TGATCTCGTTAGGATGTTCGAAAACGGGATGGTTCCCAAAGAATGCGTTGATTATTATGTGCGACACAGCTACGTGC
CAACCCAATTTGACTTTGGTGTATCAATGTTTGAATGGTCGGTCGCAATGGCTGAGATACCACCGAAACTAAATGCA
CCCCAGAAATTCAACGTCCACGACGATATGGTTGATGTTTTCGCGCCCAGGGGATCGAAGGAACTGCACCGAGCCAA
TGTCACGATCAGGCAGTTAATTCAGACTTTTGACATCTTCTCCCACGATGATGCCTACGAAATTGCGTCAATGCATG
TTGGCGAGCCTCAGGTGTTTGTGGCCAGCATACTTAGCGCATGGAAGGGCGGTGCTACAGAATACGTCTGTAAATTTC
ATTGTCAAGAAGTGGATGGGAGTGAACTTTCACCACTGGTCAGATGTCATGAAGAGCTTGCACTCATACATCAGATG
TAGCCGTTTCCTAATGAACACAGAGATTACTGAGCAAGACAGACAAAGTTTGATGTATATGGACTTACTTGTGGGTA
GAGGTGAGTATCAAATCGATGAAATGGCTGAAGTCAGCCTCAGGCAATCCGACACTTACTCATCGAAGCATCTATCT
TACAATCCTGACTTAAAGGCTTTCACTAACGAGCAATACATTAAAGACTTCTCCCGGTCTGTTCAAATAGCTCATAT
GCGCATCAAGCACAACCCAAAACCGCTACAGTTCACAACATTTACAGATTTCTACAAAGCACGGCACACATGGATCA
CCAAAGGAGGGTTAGTGAGCAATACACTGCCCAAAGGTATGAAACAGTTCTCATGCCAAATCTTTGACGCTGTCGCG
GCCACCGTTGAGGAAATTGAGGGTAGACACAACAAAAAATCGTTGTTCGAGATGAACGAACTCTACGACATATTGGT
CGGTGTCAACAAACACAATTTCAACGTCACCAAAACGATGATCAAGTACGAGGTGGGAAAAAAAGACAGAACACTGC
TCCCTGGAAGTCTAGCTCACTTCATCGTTTTCTGCTACATACTAATGTTGGCTGAAAAACAGGATCAGATTGGGAGT
GTTCGATTAAACGCCATGGGTGATGGTGACATCCGGTACTTTGACAAGAAAATGTCGACGGGAACCTTCCATGTATT
GTACGACTGGGCAGACTTTAACGAACAACNGGGTATGAAACAATTTTCATGCCAAATCTTCGATGCTGTTGCGGCCA
CCGTTGAAGAGATTGAGGGTAGGCATAATAAGAAGTCGCTGTTCGAGATGAATGAACTCTACGACATACTGGTCGGT
GTCAATAAACACAATTTCAATGTCACAAAAACAATGATTAAGTACGAGGTGGGTAAAAAAGACAGAACACTGCTTCC
TGGAAGTTTAGCCCACTTCATCGTTTTCTGTTACATATTGATGCTGGCTGAGAAACAGGATCAAATCGGGAGTGTTC
GCTTAAACGCCATGGGTGACGGCGATATCCGGTACTTCGACAAGAAAATGTCAACGGGAACGTTCCACGTCCTATAT
GATTGGGCAGACTTTAATGAACAACACTCAGCCTGGGAGATGGCTCAAGTGATAGGCGAATTGGAAAACGTCATGCC
TGACACCCCAGATTATCACCTATTCTGCAGCGCTATAATCGAAGGAATGTATGAAATGGGCCTACAGGACAAGGAGG
GTCATTTACATAAGCTGTGGCGAGGGTTGTACTCGGGTTGGCGTGGGACCACATGGATTAACACGGTGCNTGCTATA
ATCGAGGGGATGTATGAAATGGGACTACAGGATAAGGAAGGCCATTTACATAAGTTGTGGAGAGGGCTGTACTCAGG
CTGGCGTGGCACCACATGGATTAACACGGTGCTCAACTTCTGTTACGTTTCAATTGCCCTACTAAATATGGAGAGAT
TAACGGGGGTGAGTGTTGTGCTTATGGTCGACCACGGTGGTGNCGCCCTGCTAAATATGGAAAGGCTGACGGGGGTA
AGTGTTGTACTTATGGTAGACCACGGTGGTGATGATCTGGATCTGGTATTAAGTGAGCCCAGCGTAATGCCGACTTT
TCTTGAAATAATGGACAACATGCTGTTCAAGGCAAACAAATGGCAAGCAGATGTTCGGTAAGCGGTCAGAATTTTTCA
GAAACACGATCTCTCGTGCCAGAGTCTACGCTAGTCCGACTCGAGCGCTAGCGAGTTTCATTGCCGGTGATTGGGAG
GGTGCTGGGCGTGCAACAGTCAAGGAAAGGGTTGTTAGTTTGCTAGATCAGATAGGCAAGCTGCGAAGGAGAGGCGT
CAGCAACGAGATGTGCCAGGGATTTACCATGTCGTGCATATCGCATTGGTGCAAGATCAAGGATGGTGAAGAGTGGA
TGAACCTTCCAGAAGCGGTTATTCATTGGAGTCGAAGAGCAGGGTGGTCTAGGCGTCCCAGATGCTGCTAACAAAGT
ATGGATATTGGACAAACAGGTACCTGAAGTAAATGAGGAATGGTACAAAGTCGTTGTACCTGATTACAAAGCTAGTA
AGGACTATGTGAAAGTGCTATCAGATGAAATGGCCCGGTTCAGTATCGTAATAGAACGCCAAGAAGATTTGGCACAA
ANAGACTACGTGAAAGTGCTCTCTGATGAAATGGCCCGATTTAGTATCGTAATAGAGCGCCAAGAAGATTTGGCACA
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AAAAATGGCAGTTGACTCCTACGATCTTGAAAAGAGCATCGACAGAATGGCATGGAAAAAGCTACTAAAATTCGATG
GCAAACCTGTGGGTTTCAAAGACGTCATCGAGCCTATGGTGAATGACGATGTCATGAGCAGCTTCGTTGATTTCCNA
CTACTGAAATTCGATGGCAAACCTGTAGCTTTCAGAAACGTTATCGAACCCATGGTGAATGACGATATTATGAGCAG
CTTCGTTGATTTCCAAATCGATGAGCAGATGACCAGAAAGT TTGACAAGGCATCACGATATCAGGAATACATTAACT
ACCTGACCGTTGATGACCATGCTATATCAAAGGAGCAATTAGTTCATCTCATGTCTGATGGGGAGGTATCACTCACT
GCAATAGAATTTCAAGGTGATATTCACTACCAGCGGCTGGTGCCAGAATTCATCAGTACGAGAGCCGTTATATTTTG
CAAAGCTGCGCTAAACGCTGAAGCAATAGACACTGAAAGTGCGGCTATAATATTTAAAACCATATGTT
>NODE_1799_length_78_cov_140.730774CGCGATGTTCCCTGAATACATCATCGACGACAAGCAAATCTC
CGCATATCGCGCACGCGCTCTATGGGAAGATGGCAACTACGAGTCTTCGATTCTAGGC
>NODE_1805_length_83_cov_59.542168GTGGTCCACAGCTGGCGCGTTATGACTGGGTGCAAGTACCTCT
CACTTTTTACAGCGCCACGCACACGCAGATATATCGAGTGCAGCTTGATCGCACGGTATTAC
>NODE_1806_length_120_cov_54.108334GTCATACAGGCGTATTCCTTCCTGAGGGACAAGCAGCAGTTC
GGACACTACAACATTTCCTCTGTCACTGCCACTGAGCTTCTTGATCTTCTCGAGCGTGACCCTGACGCTGCCTCAAA
GGGCATTCACGACATTGTCCAGG
>NODE_1814_length_310_cov_107.438713CGTAGGTATGGTGTTATTGATATTGATGACTTGGTCACCCT
TGACGAGCACTACTCTCTGGTGAGCGAGAGGAAACGCATCATTGAGCAAGACGGTGAGTGGATACAGCACAATGATA
AGTGGTTTGCCGCAGCTAGGAAAACATTGAGTTTCCTGATGCTGGAAGAACACACTGTCGTTCTCGCACANCGGCTC
TGTCAATAGGAGCGAACATAATCGGAGGAATCAACT TGACAGAGGACGGTTTAGCAAAGAACGTGAAGGACAGGGCA
GCATTCGAAAGACTTGAAGCTCAAGGTAACTTGATGCGGAACAAGGTGTACCATTCATGT
>NODE_1831_length_125_cov_66.008003ATCAACTCGCCGATACTCTCGGTCCAGTTACGATTGATCGAG
CGCCGACCGCTATTTTTATACACTCGACTACTGATGCGTACCAAACTTTGGGGGCGGAGATCATCTATCTCGAACCC
GTACTAGATTCAGTTCTGTCAATTCAAC
>NODE_1840_length_155_cov_121.000000TAACACATGCAAGTCGAGCGGGCCCTTCGGGGTCAGCGGCA
GACGGGTGAGTAACACGTGGGAACGTACCCTTTGGTTCGGAATAACGCTGGGAAACTAGCGCTAATACCGGATACGC
CCTTTTGGGGAAAGGCTTGCTGCCGAAGGATCGGCCCGCGTCTGATTAGCTAGTTGGTG
>NODE_1843_length_337_cov_72.863503TCTAGCGGCGACTGGTGTTGTGCCGAGGCAAGCAGATTCAGG
AACCGCGATGTCAGTGGCGGAGCTGCACGTTACAAGCAAAACTATTGTTATCAACANNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNGCACTGGAAGATCTTAAGCTCATGAATGATTATGAAATTAAGCGTCAAATGTGGCGATACTTCA
GAAGACCCAACATACATGTTAAGTTATACATGGACTATCACGTGTGAGGGGCCTGACGAGTACTCCTCAGGGAGACG
AAACGCGTAAGCGTAGCCCTGGGCACAATTATAACAAATCAAATAAATACAACAACAGAACAACAGACAACAACAAA
CAACTAAAA

>NODE_1845_length_83 cov_51.457832AGGCTTGCCTATCCTGCTCAGATATCTCGGTATTCATCAAGAA
CCGGCTACAGCGCACATACGAATGCAGACTTTTCATCAAATCAGGCCACGCTTTGAAGTTCA
>NODE_1846_length_78_cov_143.256409GAGACCTTAACCTGCTAAATAGACAGGCCGGCTTTGGCTGGT
CGCCGTCTTCTTAGAGGGACTGTCAGCGTCTAGCTGACGGAAGTTTGAGGCAATAACA
>NODE_1852_length_442_cov_85.368782GGTGCTTACACCTCTCGCCTATCGAAGTTCTGTTCAAAAACC
TCGTCCGAGAACTTGTATAGAGAAGGATTTCCCGCGGCGCAGCAGTTCTTCCATACCAACTTAGCTGCCCGGCGCTG
CTATTGGCATAACAACCGGTACACCATAGGTTGGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAATCGGCGA
ACAACCGAACCCTTGGGACCTTCTTCAACCCCAGGATGTGATGAGTCGACATCGAGGTGCCAAACGACTCCGTCGAT
AAGAGCTCTTGGGAGTCATCAGCCTGTTATCCCCGGCGTACCTTTGATCCGTTGAGCGAGAGCCCTTCCACACGGGA
CTCCCGGATCACTATGGCCGACTTTCGTCTCTGCTCG
>NODE_1861_length_476_cov_75.180672AAGCTCCGAACTTTACGAAGAGCTTCAGCGGGTCTGGAACGA
AGTACAAACCGTCATCCACCTGGACCAAGAACTTAGAGCAAAAATATGGCGCCGCTTGATCGAAGACCTTCACATCG
AAACCAAAATTATCGCTCAATACCGTTGTGTCGATCTCCAGAGGCACCCGACTAAATATTAGACTATCGTCTCCACT
AACTACTATATAATCATAATCTAGACCTCTAAGTACTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAATTAGTTCTTTCGTCATAGTCCTTACCACACTGTCA
TATTCACCGCAAAAGAAAGACGACAAAACCTCCTTATCAACGCCAAGAGTCAGGAGAATCATCTCCTCAACTTGCTT
CATTAGAGCGCTTTGAGACTTGTCATACTTGCTTATGTCCAATTCGTAAGTGTAGTATTGCCGAATGTCCC
>NODE_1862_length_211_cov_47.331753CTTGTGAGAACCTCATACCCATTTAGGGCGGAGGACACTCCC
TTTAGGAGTGCTTGGTGGTCCTACCCTTTGGGCGGTACCATAGTCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNCACCTTTGATGCCATCCAGCATATGGTTTTGAAGACCTCTTGTGCTGT
GTCATTGTCCAGCTCGCCTTCATTTATTGCATGCCTG
>NODE_1903_length_643_cov_95.740280GTCTCCTTGTATATCCCAACGAAGCGAACCGGCTCCGTAGTC
TTTAAAGAGAAATGGCAGACTTGACACGTTTGAGAGTTATTGCTTCTTCGGGTGACCTTGATACCGTTGCCTTAGCT
GCAGTTCTTTACCACCTTTCTCCAGACCCGACGAAATCCCCTGACCTGGACTATTCGCTTGTTGAATCCGCACTTCA
TTGGTTATCCCAGTCCCCACTCCTTTTGTTTTCCAGCGTCGTTTCAAATCTTTTTCGCAGTCCCGAGGAGTTTTCTG
CTTTTTGTCTCTCAGTTCCCACCGCACGTTACGACGACATAGCATATTTTGCTAATGCCATGGCAACACCAGATCAT
ACGTGGGATAGGACCGCCAGGAATGACCTCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNA
GTCGTCGACTGAATTCGCCGTTCTTGATCTAGTCGCCACGTCTCAATATGATTCAATAACGCATGCGACTACTGCCG
TTGCCACGATGCGCCAGACGATAANNNNNNNNNNNNNNNNNNTTAAAGTCCATAACAGGCAATTCAAGCGGTCACGC
GTTGCAATCTCTTGCGTCATTAATCTTCCTGGCACTGATGAGACGCGGTACATATTGACGCCCTGGTGCCTATCAAA
AGAATCA
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>NODE_1920_length_1485 cov_117.895622GCTATGGATTGCCGAGACTTGGATGAGGTTGAGGAACTGT
GTCTTCAAATGTGCTGGGAGAGCAAGATACCTACCGGGTCGCCCTTCAAATTCCGAGAGTTCGCAAGTGCACCGGGA
TACAACACAACTGACGAAGCTGTGCTAACAGGTGAAGACGTTGAGTTGGATGAGCTGGTGTGCATGTACGAGGAATT
CAAGGTTCCCAAGGAGCGGGTGGATTTTGAAGTGAACAAGAAAGGAATGGACACGTACAGGGGATTCGGCATCACAC
CAGGTCGGTGGTGCGAGATAGTGGCAGGATCAAAGATCAAGCCCCAAACCAGATATGACGGCATGGACTACAAAGCG
ATGGCCGCATTGGATGTGGACGATGACATTGAGTGTCAGGGTATACTCAAGAGACACCCGAACGAACTGGGTAATGT
CCTTTGTGCTCATTGGTTAACGGTGGGGAAATTTGCGAGTGACCCTGAATGTGTATACAGGTTGTACATGATTGAAG
GTGACCGGTTTCACAGTGCCATCAACAATATCGCAATCACCTTGTCTAAAAGCAAGTTCTTCATGGACCTAGAAATG
ACTAAGGCGGACAGGGCACTCATATCTGACATGAAATGGCTTGTACCAAGGAAGAATCAAGGGTTGGTAGCCAGTGG
TGTTGTGGACATGATCCCAGAGCAACCAATGTTAGGAAGTGCTTGCACACAAGTGGAGCTGGAGGCCATCATTCAAG
ACATGGAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NAAAAGACCATTACCTAAAGACGTACCTGCTAGAAATGTTGGAAATGGCGAATGAAGGTGAATCGATGGATATCCAG
ATTGAGGGAGAGCAAGTGCAGACGGCTGTGCTACGAAATGTTTTGATACTCATGGCACAAAATGGGCAAAAGATAAC
CGATGCAATGCTGGACTCAGTTGGGAAATTGACCGGCTATGACAAAAGATACTTCAGTGATGTTTGGTACCAAATGT
TGTCGAAATCGAACAGATTGGGACATGCCGATTCAGAAAAGCTCACCAGGGCACTGGTCTCCACAACATGGGACTTA
AGTGCTCACAGTTTTGATGATTGGTCGGCCATATATTCGAAAGCTCTCGAGAGTATCGTCTCGCACGGCAAAGCCTG
CCTGGCCATGATGAAAAAGACAGGGGCCAGACACAACGTGATGATTGTCCATGAAGGGATAGGATTTGCAACCACTA
CAATGGAGGCCAGAAATGAATGGCTGGTGGCAATGGCTGCGACAAATATAGATGTGAGGAAGACAAGGATATTGAAT
CAAGACGATATCAGGACGATCAATGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNGAGACGGCCTCACAAGCATAATAGGATGGTGGCAATGGCAGCACATGCAGCAGAAGTCTTGCCAGTGAGGCCC
GTTA
>NODE_1922_length_804_cov_135.151749ACCGTCGTCCATAACGGCGTGGTTGCACACGGCCGATTATG
CACAGGTGCATAGACAACTTGGAGTGGCAGGGTAACCTGCGTCCAAGTGGTCTAGGCACCTAAGCTTATTACGGTGG
CTTGCGCGATCCGGTGTTCGACACTCCACCTCCATCAATCATGTACCATCCACCGCCGCGACCCAGACACGTACCGT
CAACCACGTACCTGTATGACCAGTGCCGGTTGTTGATCACCGACTCGAAGACAATCCGATTGTTACGGTCTGGCGGE
ATTGAAGGGTTGACTCTGAGTTCAGGCGGGTCTTTGTAGATCATCGGGTCGGAGAACAGTTTTCCCCAGTAGGCCCC
GACGCGTCTCCTGGCTGCATTGTCATACGGCACGCCATCAGGATTGATACCGTGCTGCCTGGGCAGGAGAGTTGATG
CAACGAACTCATCGTATCCAATGGGAACCCCGTTGCCATCGACGCCCGCGCTCAACGCCACTTTCAGCCCGTCGTTG
CAAAGCGTGAAGAATCGTCCCGAGGGGTGGGTGTCATACACTTTAACGCTCAAAGGGACTGATCGTTTGTCATTGCT
CCAAAGGGCTTGTGCCGCAACATGGAGTGGGCCATACGNNNNNNNNNNNNNNNNNNNNNNNNCCATGCATTGAGGAA
GAATTGAGTTCGCTCTTCCGCTAACAGCACTTGCCGTCACGGGGGAAAAACCCGGTACTGGCATTGTCTTCGCAACC
TCTGGTTTGAGTAGACCACCAACGGGTAAGTCCTTCAATCCAGATGTTGCGATCGGACTGTATGCACGAAGTGGAAC
ACCGTTGGCATTGCG

>NODE_1948_length_279 _cov_73.967743AGTTACGTAAGCCTTCACAACACCAACCTCGGCTTGCGGATC
ACCTATCACAGCTTCGCTTATTGTATCGGTAATGTTTTTATACGCGTTGATCAGGATGTACAAGGCCTGTCACGTCA
TTATTATATAAGGCGGAAAGGATCTGCACGATAATAAACCGATAGGTCCATGATGGCTTTTAACCTAGAGATGAGAT
AGTTAAGTGCTGTAGTATGTTTCCAACCTCCTTCTCTACCTACACAAACTAACTTCAAGGAGTCTACGCACCCTAAT
CCTCGTCTCTCCCCTGACAAAATATACC
>NODE_1955_length_1024_cov_125.637695CAGGGACTTCATTTGAGTCTAAAGCAGCCCGAGTGCAGGC
GATCGAAGAGTCAGCGGCCTTCACGTGGGTGATGGGCATACGGGATAGGCGGCCGGTAGTGTTTGGCAACAAAAAGA
ACGACAGGGGCGTATTCTTGAGTGCAAACGAAAGATCTTTCTTGTGTGGACATGGAGGCTTGGACTTTGAAATTAAC
AGCATAGGTATATGTGTGGCTGAAAGCGTGAGTACACGCATTGATGAAACCGAGATTACAGCGACAGCGCTAGTCAA
ATCGAATTACATCAAAGCAGGGTCTATGATACTGTATGACAGTGGTANNNNNNNNNNNAGATCGCAATGATGATGAT
GATGATGCCAGACTGTTACGAAGCTTTGGAGGTGCGCTTCAAGACAGGCCACGAGCACCACCCAGTGATTACGAACC
GGATGAGNNNNAACGATGTCGAGCATGATGATGAAGAGCCAGAAGTGCCACTCCATCATATGTCTTCTGGNNAAACA
AATGCTAGGTTTACAACTTTTGACAACTTGCCTGTGGTAAGTATGGACCAGAGGTACGTCAGAACTGACGATGAGGA
GAACAGGAATGTTGCCCCTTACAGAGTAGGCGGTATGGAGAGGCGTCAGGCAATGCCACTATTCAACAAGCACGTGG
AAGATGGGGCAAGGTTGGACTACATGTTAGTAGAAAATGATGTGAAAGGCAGAGGTGCGCTGCCGGCCATGATGAAG
GATCTGTCAATGAGAGGAATGTGTGCGCAGGCTGATTACATGCGAGTGTGCCAAGNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTGTGTCCTTATGGAAAGATGACAA
CGACTACAACGCCATGGTGATGAAGCCAGGTGATAAAATCAAGGTCACAGAGAGAGTAGAGGCGCCGAAGCCGAAGC
CGAAG
>NODE_1956_length_645_cov_99.906975GGGGGGGGGEGGGGEEGEGGGCCTACCCTATCAACAAACTCA
GTGAACGTTCTTCCGGCACCCCGTAAAATTTGGCCCACACATTTTGTGGCAATGATGGTGTCAAACAGCACGGCGGA
CGCATTGTCGAGAAGCCAGGTATATGCATCCTGGGCGACATACTCAACTTGAGACGTGGCGTCAAGGCCTTCGCGTG
AAATGAGGACTCTCAGTCTGGCAAGTGCGGCCGTGTCAACGTCGACAAAGACGGCTTTAGCGGGCGACATCCTCAGA
AGCCTGAGCATGTTGCGCGATGAACCAGACCCAAGAAACAGGAGCGAGGAACCGGTTAGTCGAGTGTTTCTGACAAC
AAATTGTCGCAGCATTNTGAGCCAAGAAAGAGGAGCGAAGATCCAGTAAGCCTGGTGTTGCGGACAACAAATTGTCG
CAGCATTGCATTGTATCTTCCCTCGTCCGCGCGCAACTTAGCCCCGGCTGCAGAACGCATGTAATCATCAGCCGGTC
CAGGAGGAAACTGAGAATCTTCAGTAATTGGCACGACCTCAGACGGCTTCGGAAAACCAAACTCAAAAATGGGATAT
GGCAGGCCAGCGTTCACGCCACCACGTCGGGTACTCTTACCTGCAACAGTTCGCGATCGCACGGACGGACCACCGTA
AGACCCCCC
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>NODE_1958_length_295 cov_58.152542TCTCCTCAGGGTGTATCACCAACCTATTATCTGAATCGACTA
ACTACTATGGCCCATCGGTCGCAGATGCGCTGCTTCCTATAAATGAACTCGCTTAGCCTGCGTGTATCCGCATCGAG
TGTGTTGATTTCTCTCAATCTTCGGTACATTCTGGCTTCCACATGTGTGAGACTTCTAGACAGGCTGTCTTTCGTTA
CAGTTTTTTCTGCCATCTGCAATTCGAATGTGAGTAGTTCAGCGGTTATAGCCTCCTCTACTACCCGCACCCTTTCG
GCTGAAAGAAGGGCAGTTGGGTTGTCGTTTCTAGTCGCGGCTTC
>NODE_1959_length_1477_cov_99.710220GGTGGGTAGGCCTGCGGCTATTATTACAAACACAGTTATAC
TATATTACAAACAAACCAACAACACACCAACTACAACAAATACAAACAATAACAATGAGTCAAATCAGCTTTAACAA
CGAGAGATACAATGAGAGGAACGCTGCGTTTAACCTTCTTAGGTCGCAGGCGCCAGCCCTCAGGAATGCAAAGGCTG
CAAGAGACAAGATCACTTTCTGGAACCCCGGGACCAGGGAAGGAACAGGCAACCACAAGGAGAAGATCGTGACGTTG
GGGAAGAAGATAGGGGCTACAGCAGCTTACT TCGACAACAAAAGAAGCAGTGCACTTGAGATAATTTGCGATTATCG
CTTCACACTGCACTACCAGCTGTACGGAGANCTGGGAAAGAAGATTGGGGCTACGGCAGCATACTTTGACAACAAAA
GGAGCAGTGCACTTGAGATAATCTGCGACTACCGTTTCACATTGCACTACCAGCTGTACGGAGACGTGGGGCGGCAA
GCCGTGGAAGGGGAAAACACACTTTCCATATTTCACGAAGTGGTTTGGGACAGGTGTGCTGTTGATGTTTCGTTGTT
CGCAGATAAGCTAGAGCCCGTCCAGCNGGGGGAAAATACGCTTTCCATCTTCCACGAAGTGGTGTGGGACAGGTGTG
CCGTCGATGTCTCGTTGTTTGCTGATAAGCTAGAGCCCGTTCAGCNNNNNNNNNNNNNNNNNNNNNNNNCGACATGA
GCATGTTCAAAACAATGCTGAACGAGGTGTCCACCGGGCAACACAAGCTAACCCGTTTGGTGAAAGGGTATCTGATA
CTATTAGAGGCGATGGACAGGGGGTCAATCGACGTAGTCGCTGACGTTCAGAACGAAGTCCTGTACACGCCGGCAGA
CGTGGTCAATTCGTTCAGGGTGGGAAATCGAGCATACGTGAACAACTCAATGCCAGAGAGCGGCCCCCACACGGCNT
GATGTGGTCGCTGATGTTCAGAACGAGGTCTTGTACACGCCAGCAGACGTGGTCAATTCATTCAGGGTAGGAAACCG
GGCATATGTGAACAACTCAATGCCAGAAAGCGGTCCTCACACGGCCGTTTTGTGGAAAATGTGCGGCGCGTACCCGE
CTCCCGAGCTCGCTAACTCGCACGTCACAATCCCTGCGGATGCTGAGCATGTATTCATGGTACACGGCGGGCTACTG
GACCGGGGGCGTCAGATCAACCTCACGCCGGGCGTCATCCATTCCTCGTTAATGGCTTACGCAATGGATACCAGTTG
TACAGCTTCCTTGCAACCGGNTCACTCCTCGCTAATGGCCTACGCAATGGATACCAGCTGTACGGCATCCTTACAAC
CGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTCAGGTTGTGTCGA
AGGTAGATCTGATGCTTCCTAGCATGATGAAGATGAACACGAGGT TAGACAAGCCTATGATAAGTAGGACCA
>NODE_1974_length_373_cov_54.329758TGGCGCAACACAAGCCATAGCTTTCGGGAGATTTACGATTGA
GTACCAACTGTACAGTGACTTGACGAGAGAGCAGGTGCTGGGTGAAGACACACTTNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGCCGAGTG
GGCAATGAAGTTCCACGCCGTACAGGCAAACAGAAGTGATCTGAGCAAAGGAACAGGATGGGAGAGGGAGGTGTGCA
ATCGCATATCTCCAGTGGTGGTTGAGTCGTTGCAAAACTGTTTGCGCGTGGCAACTTCTGGGCAACACAAGTTAACG
AGACTGGTTAAGGCATTCTTGATTCACGATGATCTACTGAAGAAT
>NODE_1987_length_506_cov_76.897232TCGGTGCGGAGGCTAAGGGAGGTGGATGGTCTGAAATTGTCT
GGGAAAGAAATAGGATCGCTTGCCGAGATAATCGATTACACAGGGTACCACGACACTGCAGCTAGAGCCAAGTCGAT
GAAGGAGCTCATTCAGAAGATGGATGACGACGGAGCTTGGGTCAATTACGAGCGCGATGAAGGGATGCTGGGACAGT
CCAACCTAGCCAAACACATTAATCTGATGATTGATCGCGGGTCAACACGTGATACGTTTGGAAGCGAGCTGAGGAGG
ATGAGAGAAAGGAAGAATGACTGGACCGGAGATGTAGAGGACGCACCAATGGAAGGTTTACAATATGTGGCAAACAC
CGCATCGTGGATCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACTGTCTTCACGACTTGCAATCGCCAGA
CTGTTACCGCGGTTGGACGAGTCTNGACTTGCGATTGCCAGACTGCTGCCGCGGTTGGACGAATCTTTCACCATCCA
CGATGTTGAGTTGATCTGGAAGTG

>NODE_1997 length_376_cov_58.800533TCGCGAGCAGTGGTTGAAGGATATGTTGGGTTATCTGCTGGT
GAGGAGACGTCCAACAAACTTTTCCTATGATTCGAGAGTCGCTTGGGTATTCGACGTCGTTGCTACTGTCAAGACTG
CTTTGAGATTGTTCTTTAATAAGGAAGTACCTGGGGGTATCAAGGAGATAAAGCCGTATGTGCCGATAGAGTCGTTC
GATCCCTTTCATGAGCTATCTTCTTACTTTTCCAGGTTGAGCTACGAGCTGAGCACTGGCAAAGGGGGAAAGATTTG
CCCAGAAATCNNNNNNNNNNNNNNNNNNNNGATGGAGGATAACCATAAATTAAGGCTAACGCCAGTAGCGGCGTTGA
TAATAATATTAGTCTACTACTCTATTTATGGGACTAACGCCACTAGAA
>NODE_2005_length_106_cov_67.698112GTGTGCGCAGTTTCTTTGCTCTGTACACCATCTGCTAAGTTT
TGTGCGGCTATCCTTGCAGTCGCTTGCTTCTTCCCCTGGTACTTCCACACTACTTGGTACTCGCTCTCTATCCTATC
AACAAATTC
>NODE_2006_length_411_cov_63.408760ACCTCCTTGCTTCTCTCATGGTACAATCCTCTTCCCGCTGAG
CCCCCTTTCTCCTCGGTCCACAGAGACAAAATGTAGGACTGGTGCCAACAGTTCATCACGTAAGAAAGGGCTCACTG
AGCCGGGATCACTAACTAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNGCAATCGATCGGATCATATAGATATCCCTTCAACACAACATAGGTCATCGAAAGGGTCTCGGAGACCCACCAAA
GCACGAAAGTCAGGATCTTTCAGAAAATGGATTCCTATTCGAAGAGTGCATAACCGCATGGATAAGCTCACACTAAC
CCGTCAATTTGGGATCCACTTCGGGATTTTCCTTGGGAGGTATCGGGAAGGAATTGGAATGAAAAAAAAAAAAATCA
TACAGA
>NODE_2016_length_3023_cov_303.683105ATATTGCTTAACAGCTCATAAATACAAACAACAACACACA
AACAGCTACCAATACCCACAATCATGTCTCAAATCAGTTACGATAACGCCAAATATGCCGAAAAGAATTTGGCATTC
AACCAAATTAGGGAGGGGGCAAGTGCACTGCGCAGGGCCAAAGCGCATAGGACAAAGGTGCAGCTATGGAACCCTGC
AACCCGGGATGGCACCCAAACACACAAGGAGAAAATCGTTACACTCGGTCGTGATGTCGGTGCTACAGCTGCATATT
TCGACAACAAACGTAGCTCAGCGTTGGAGGTCATATGCGATGACAAATTCACCATCCACTATCAGCTATATGGGGAT
ATATCTCGTGAAGCAGTTCACGGTCAAAACACTATCTCCATATTCAGTGAGGTCGTTTGGGACAGGTGTGAAGTGGC
GGCCACATTGTATCCAGGCCCACTGGATGAAGTTCAAGGCCGCGAGAAATTAGTGGCGGCAGCTAGGGAAGGNCCCT
GGCCCGCTGGATGAGGTTCAAGGTCGCGAAAAACTAGTGGCGGCAGCTAGGGAAGGAATCCCAAACCGAGATGATGT
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CAGCAAAGTTACTAGCTGGAATCGTGACAACGTTCGCCAGCTACAAGATGAGGACCTTGGGATGTTCAAGGTACTAC
TGGAAAATGTAGTAGTCGGACAGTCAAAACTAACAAGATTAGTCAAAGGTTTCCTCATGCTACTGGAATGCATGGAT
CGCGGTTCAATCGATGTGGTGCTAGATGTCCAAAACTCTGTTGTGTACAATCCAAGAGATGTTGTAAACAGCTTTAG
ACATGGCGACAGGTCATACGTCTTCAACTCGCGGCCCACATCAAACCCGCACACTGCAGTTTTGTGGCGTATGTGCG
GTGCTTATCCACCACCTGAACNCGTCGTGAACAGTTTCAGACATGGGGACAGGTCGTACGTCTTTAACTCTCGACCA
ACATCCAACCCACACACGGCAGTCTTGTGGCGCATGTGTGGTGCATATCCACCACCTGAACTACAGGNTCTGGGTGC
ACAGGGAGCCGAAGTCCACTTGACCCCAGGCCTTATTTATGCCAGTTTGATGACATNTGTTTTCAACTCTCGACCGA
CATCTAACCCACACACGGCGGTTTTGTGGCGCATGTGTGGTGCTTATCCACCACCTGAACTACAAGGCTCGCACGTC
ACAGTTCCAGCTGATGCTGTACATAATTACATGGTGGTGCAGGGAGTCCTAGGTGCGCAGGGAGCTGAAGTCCACCT
GACCCCAGGCCTCATTTATGCCAGTTTGATGACATACGCCCTTGATGTAGGGTGCACCGAACACCTCCAGCAGGCCT
TGATAATTGCGTGCTCTTTACAACAAAATCGTTACTTCTCACGTGTTAAGCTACCAGCCGTTGTATCGTCGTTTGAT
CTGATGGTACCGGGCTTTCTAAAAACCAACACAAGGCTCGACAAGCCTATTGTTTCAAGAGAGATGGCTGTATCCAT
CGGCCGCTTACACCAAATGCTTTTATTCATGAACATCAAAGACATTCTCACCTCGGCGGAGCTTAGTACTGCAGCTG
GGTTTGACCCATCCGTGAGTATGAGGGCTTATTTGAGCTCGCAGGCAACGTTGATCAAACAAATGGCAGGAGATATA
TCAAGCCTGAATCTCCTGGAAGCTACACTGAAGATGAAAGTGCACGAACNACGTTGATCAAGCAGATGGCAGGAGAT
ATATCAAGTTTAAATCTTTTGGAAGCCACGCTGAAGATGAAAGTGCATGAACTACTGAGAGAAGATGACTTCAGTGA
TCTGCTGAACATATCTGCTTTTGAAGGGCTCTGGTTATGTGATGAAAACACTCGTAGCGTTGACAACGGCGTGCTAG
CAGCTCTATCAAATGGCATTTCCGACATGAGTGACAATGTAANTAACGGCGTGCTGGCAGCTTTATCCAATGGTATC
TCCGACATGAGTGACAATGTAACATCATTCGATGTGGTCAAAAGGGAAATGGACTTAGGCAAAATAGTCTACAAGGA
AAGGGACATACCGCATGGTTCATTTACGGTTAGGTGGGGGTATGTGTGACCAAAACGGACTGTAGTCGGGAGGCCCC
AGCACGTAAACGTGTTTCGAAGCCCATGACTTTGGTCCACCCTTGTAACAAGGTTCCTGGATCCGCCTTAAGGGCCA
CAAGGAAGAAAAGAT TTGGACCGTCAACCAATGAAGCCCCGCAAGTACATGCTACAAGTCCGGTCCCTCCGATAAGG
AAAATTACCCCTCCTAGACCAGTGGCCATTGCTAAATTACCTGTCGTAGAGGCAACCCAATCCACATCTGAAGAAAT
GTCCAGCGAATCAAGCTACAGGGAGGTAATTGAACCACATTCCCCCTTGGNCAAATCACCCGTCATAGAGGCAACTC
AGTCAACAACCGAGGAAGCATCTAGCGAATCAAGTTACAGGGAGGTAATTGAACCGCATTCCCCTCTGGAGCAATCT
CCACCTCCCAACTACGAAAGTCCCGAGAGCAGCAAAAGGTCTGACAGCAGCAGTGAAAGATCTGTTTACAACCGAGC
CAAAANTTACGAAAGTCCAGAAAGCAGCAAAAGGTCAGACAGCAGTAGTGAAAAGTCTGTTTACAACCGGGCCAAAA
TAGCGCACGAAGCAATGGCAATGTTTACGCAAGCGGTTGGAACAGCAGCTGACTCAAGAAAAATAGACAAAGTCGTC
GGTGACACAGCTGGCCAAGTGTCAGCCATTGATTCAATAAAGAAACTGAGAGATGAAGGCTCGGTGAAACTGACGCA
GAAGGAAATGGGCTCATTAGCAATGATAGTCGAAGAGGTGGGATTGACTTACAAAGCATCAAAAGCCAAGGATTTCG
ATGATCTCGTGAGCACAATGGAAACAAACGGATCGTTTATTAACTATGTGGGTGATGGGANCGATCTCATGACCACA
ATGGAAAACAACGGATCATTCATTAACTATGTAGGTGATGGAATGACAGGACAATCGAACATAGCCAGATACATCAA
CcG
>NODE_2018_length_104_cov_65.826920GGTCGCGCTTCAGGACCTTCAACGCTTCAGCGGCGTCTGCCA
AGCCCATGCCATACTTGTCGACGCAAATAGTTGTGTCGCTAAGAAAGCTATAAGCTTGGATCGTCAAGGGTTTAGGC
CCTGGGG
>NODE_2019_length_570_cov_122.894737AAGGAGGGATCTTTCATAAACTACACAGGCGAGGGCATGAC
CGGCCAATCATCCATTGCTAGGCATATCAATGATATGATTGACAAGGGTTCTTCAAGGAATACCTTTGGATCTATCA
GGAGGGCCATGCTAAAGGACAAAGTGAAATGGGAGGGCAATGTTGAAGATGCTCCGAAAGATGCCTTGCGGTATATC
GTCAACTCGCCAACATGGTTGAGGTATCTAGAGGGCCACGACGTTGACAGAGAAGAAAAGGATGTTGAATCAAACCG
CCCAATGAACCAAATACTAGCCGAGNNTCGCAGCAGCAAGGAATTGCTGACAAGCGACGTCAATAAGGTCTACAGGT
GGATCAGAGATGCAACTCCTAGTTACTTCCCGCTCAACATAACAAGTGACGAACTCGACAACGCCGGTCCGCCAGAC
ACGCTGAGCTTCAGGAACAACCCAGCCAGCTTCGGCCAACGGGAAGTCAGTGAGGAAGACAGTAGGTGGATAATACT
GGCATGCAGAGTGAATAGGGCCATTTTCTCAAAAGACCTACTCATCAAACTAACAAAGGAATTCTCCCTTACGCCTC
AGATGATGTACC
>NODE_2020_length_380_cov_112.839470CCCGATCGTTGAGAGGTGGCGTTTCCGCACGTGACCATGTC
ATGTCAGTTAGGGGCATTAAAGATGGTGGTCCGGTTGACATCGTCATTAAGTCTGTGCCTGATGGCCATCTCCCTGT
CGTTGCGACACAATTTGAGCGTGCGCGCATGTTCAAGGTCGTTCCACGTGCAGACGGAGACATTATCAATGCACTGA
GGAACTATGACGGCCAGGCGAATGCGAGTGATGCAAACAGGAGAAAATTCGTTAGAGATTCCTCCCGCCTCACTGAC
GCAGTCAACAAAGCCAAGACACTCAAAAATCCATCATTTCAGGTGTCGGTTTACCAACTTCCGCATCCATTCTCATT
TGGTGGTGGGCCACCGCCTCCTGAGCGCCCTCTAAAGGCACAGGCGCTTGCTG
>NODE_2041_length_294_cov_102.731293GTCATGCCTGCTGGAGAAGATTATTCACTATTCTGCTCGGC
TATAATTGAGGGTATGTTCAGGATGGGGCTGGAGGACAGAGACGGAATTGTACACAAACTGTGGAGGGGGCTCTACT
CCGGGTGGCGAGGTACGACGTGGATTAACACGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTTGAGCGC
ATAACCGGACAGAGTGTTGTACTCATGGTGGATCATGGTGGTGATGACCTTGATCTGTGCCTGAGTCAGCCTGACAT
GATGCCTAGGTTCATGGAGGTGATGGACAACATGCTGTTCAAGG
>NODE_2047_length_200_cov_50.025002GACAGGGGTAGGAAACCT TGAAGAAAGTTTGAAAGCTTGAAG
GGCTTACATGATGAGAGAGAAAGAAGAGAGAAGGGAGAGCATAAGCTTGGAAGAGAAACAGAACTAAAATGAAGCGT
GCTTACAAATGAGGACCGAGCCTCCTTAAATAGGCAAAAAAGGAATCTTAAATAGTAACCATGAACAGTAGACCCGT
GCTTAATAGTGCTTGAATAGTAAAAG
>NODE_2049_length_83_cov_92.024094GGGCGAACGTGTGAAGCAAAGCGTCCGATACAGACTGAGGTGA
CGCGTCGCTAATATATGTGCCTACCTTATCATCCAACTTTGAGCTCAGAGCGGCATACACCA
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>NODE_2067_length_490_cov_99.265305GCGCTCTTTCGGGAGCCGTGCCCTAGGAACATGTTCATGATT
TTGTTCTCCATATTGTGTGTTTTGTAAGTAAAGTTATATTTGTAATGGCAATTCACCTACCCCNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNATCAGAAAGCCATTTCACAGACAGCACGAATCATGTTGTTTCCCAGGTCTATGGGTGACCAG
CACTCTACAGTCAAACCCACCTGCTTTATCGCCATGATCATTGATGACATAGGCCCCACATACGAGAACCACATTGG
CCCGCACCCAACAGTCATATTATTGAGCACCCTAATGTTCATCTGCTCCAGTTCCATAACCCCGTACCCACATAGTT
CCACACAATCGAGCATGTTATTGGCAATTTCAACTATGTGACTCTCATCCGCCTGCTGATCAAAATGTGGGTTGGTC
AGATCGGTGTCCCAAGCTTCGGTGGCCCCAGCGTACTGACTCGATCTTTGCCCTGGCGGCATTGTACCGGAGTTTGA
GATGTAGA
>NODE_2070_length_537_cov_48.824955TGATTGCCAGGGTGCTTAATATAGAAGAGGCGATTTACGTCA
AGTTCGTAGGGCACAAAGGAATATTATTCCAGGCCTGTGACGGGCTGGATGTAAATATAAGACAATGGGACGTTCAC
GAGCTATCGGACGGGTTTGTGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTACAAT TCCACACACTACAGAAAT TAAAACAACAAAACAAACA
ATATGGAGGCTGCACTAAAAAGGTTGATGCTGGGAGATAGTAAGACGAAGAAGTCGAGTGTGGTTGGCAAGCATGGG
GCTAGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNTCTCAAAGCTTCCTTCTCGGATCGAAGCCCCGACTCCTTACGCTTCGCTTCAAAATTTCAAAGGCGTA
GTGGTGCCTATGGGTCACGGGAAAACGACACTTGCCAGGGAAGAAGGCTGGGTGG
>NODE_2077_length_2602_cov_727.339722GAAAAAGTAAGGAATTAGAAACTTGAAAAACAAAGATTGG
GTTGCGCCATACATATGACAGAGTATAAAATAATAATGTATTTGGCGAATTAAATACCATGATCTAATAATGAACCA
TTCTGATTAGTTGATAATATTAGTTGAGAATTTTGTGAAAGATTCCTGTGAAAGGTTTCATTAACACCTAATTCATG
TCGAGTAGACCTTGTTTTGTTGTTGTGAAAATTCTTAATTCGTGAGTTGTAGGGAGGGACT TATGTCACCACAAACA
GAGACTAAAGCAAGTGTTGGATTCAAAGCCGGTGTTAAAGATTACAAATTGACTTATTATACTCCTGAATATGAGAC
CAAACCTACTGATATCTTGGCAGCATTCCGAGTAACTCCTCAACCTGGAGTTCCACCCGAAGAAGCAGGGGCCGCGG
TAGCTGCTGAATCTTCTACTGGTACATGGACAACTGTGTGGAACTGATGGACTTACCAGCCTTGATCGTTACAAAGG
ACGATGCTACCACATCGAGCCCGTTGCTGGAGAAGAAAGTCAATTTATTGCTTATGTAGCTTACCCTTTAGACCTTT
TTGAAGAAGGCTCTGTTACTAACATGTTTACTTCCATTGTGGGTAATGTGTTTGGGTTCAAAGCTCTTGCGCGCTCT
ACGTCTAGAGGATCTGCGAATCCCCCCTGCTTATTCTAAAACTTTCCAAGGCCCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGGGGTTATCCGCTAAGAAC
TATGGTAGAGCAGTTTATGAATGTCTCCGCGGTGGACTTGATTTTACTAAAGATGATGAGAACGTGAACTCCCAACC
ATTTATGCGTTGGAGAGACCGTTTCTTATTTTGTGCCGAAGCCATTTTTAAATCACAGGCTGAAACAGGTGAAATCA
AAGGGCATTACTTGAATGCTACTGCAGGTACATGCGAAGAAATGATCAAAAGGGCTGTATTTGCCAGAGAATTGGGA
GTTCCTATCGTAATGCATGACTACTTAACAGGGGGATTCACCGCAAATACTAGCTTGGCTCATTATTGCCGAGATAA
TGGCCTACTTCTTCACATCCATCGTGCAATGCATGCAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTG
TACTAGCTAAAGCCTTACGTCTGTCTGGAGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACT TGAAGGAGAA
AGAGAGATCACTTTGGGCTTTGTTGATTTATTACGTGATGATTTTGTTGAAAAAGACCGAAGTCGCGGTATTTATTT
CACTCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCAGTGGCTTCTGGGGGTATTCACGTTTGGCATATGCCTGCTC
TGACCGAGATCTTTGGAGATGATTCCGTACTACAGT TCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCG
GGTGCCGTAGCTAATCGAGTAGCTCTTGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTCGTGAGGG
TAATGAAATTATCCGTGCAGCTAGCAAATGGAGTCCTGAACTAGCTGCTGCTTGTGAAGTATNGAAAGGAAATCAAA
TTTGAATTCCCAGCAATGGATACTTTGTAATCCAGTAATTATTGTTCGTTTCCTAAATTGAATTGCAATTAAACTCG
GCCCAATCTTTTACTAAAAAAAAGGATTGAGCCGAATACAAAAAGACTATTGTATGTATATATTTTGGATAGATACA
TACTTATCTAGATATACAANACAAAATCTAAGACTAAACAACTCAAATTTTCTATTGTTGTGTTAGATCCACAATTA
ATCCTATGGATCCTTAGGATTGGCGTATTCTTTTATATCTTGTAGTTTCGGCCATATATCGAGCCAAGTATCACAAC
TCCTTCTACCCCATCCTGTATATTGTCCTTTTCATTCCGTGTTGGAATAGAAACTTATTATTAGATGATATTTTACG
AAAAAAATTGTTCATAGGAGAGAACAAATACTTCTTTTTTTCGATGCGAATTTGACACGCCATGGGAGAAACCACTC
TTTATATTTATAATTGAAAGGGGGTTCCGCCGTATCGTATAGTGAAGTTATATCCCAGATTCCCACAAAATAGAATC
ATTTCTTTCAATACTCACTCGTTATTAGTTAATAATCCTACTGATTGGATCTATATGCTTATTGTGATAGGAAATGA
AATATTCAAATGATTTTTCATCGAATGACTATTCATTTATTGTATTTTAATGTAAATAGGGGGCAAGAAAGCTCTAT
GGAAAAATGGTGGTTCAATTCGATGTTGTCTAACGAGAAGTTAGAATACAGGTGTGGGCTAAGTAAATCAACGGACA
GTCCTGATCCTATTGAAAATACCAGTGGAAGTGAAGACCGGGTTATAAATAATACGGATAAAAACATTAATAATTGG
AGTCAAATTAAGAGTTCTAGTTATAGTAATGTTGATCATTTATTCGGCATCAGGGACATTCGGAATTTCATCTCTGA
TGACACTTTTTTAGTTAGGGATAGGAATGGGGTCAGTTATTTC
>NODE_2088_length_210_cov_82.709526GGGCAGCGAGAGCGGGAGCAGAGGTGTCGACGAATGTGGCAG
AAAGAACGCCGCGATTGAGGAGGGAAGCCGTTGATTTTGAAGAGCCGCTACCAAGGACGAGAACGCGGGCACCAGCA
AGACGCACGGACCTGCGTATGTACTGGTGGATCAGACGGGTTTGCTCACGCTCTAGGGCGCGGAGGTGAATTCCAGC
GGGCGAGTTTAAAATCTCGGTACCCCGCTCGTCGGA
>NODE_2093_length_507_cov_109.660751TAAGGCGTTGAAGACGCTCGAGGGCCCTTATATCAGTGTCA
ACAAAGGTAACAGCACGGGGACCGCGTCTGAGGAGAGGAATCATTTCTCTCGACGCGCCCGACCCGAGTATAACGAT
TGATGCGCCAGTAATGCGAACTGCACGGAACAACAATTCCCTTGTCATACGGGCATAAGCACCTTGGTCGTGACGCA
GAACCGTGCCCGCTGGAGACGCCATGAACTCGTGTCCTGCATCATTTTCAAATTGGGTGTCACCTNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNAAAATAGCCGAACTCGAAGAGGGGATAAGGAAGAAGAACT TTCTGGGAAGAGAT
GTTATCAGATGATGACAAGGCTGAAGAACGGCTGCGGTAAGAATAGGCGAGTGAACCACCACTCGACGAGACTTCTG
ACGTCCTGCGCTGAAAAGCAGGAGAGTTAAGTCGCGAATCAATTGATGGGATCGCCCTCGTTCCATGCCTCACAATC
TGACACCTTCTCTGCATTATAGGTTC
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>NODE_2102_length_355_cov_75.839439TTTTACAATGGCGTCAGGTGATGCCCACCGACCCCCTCGGGT
TGGTAGGTTTGCGTTGGTTAATTCCCTGGTCAATTCCATTCCCGGACCTCTATTTACAACAGTCATGAACTTTTTGT
ACATCGTTGGCGACTCGGAAGTGATGACGGAGCAGATTGAGCGTGGCGACGTTCCAAAGGAACTGGCGGCCATGTTT
GATTTATCCGGTCCACTTCCTCGACTCATGGACAATGACCTCCTGTTTACCAGGGCAGAGGCCTATGAATTCGGACT
GTCTAAGGGGCCAGCACACGCAAGGAATGTGGNTCTCTTGTTCACCAGAGCGGAGGCTTATGAGTTCGGACTGTCCA
AGGGCCCAGCACACGCAAGGAATGTGG
>NODE_2103_length_617_cov_53.435982TGTGGGCATAAGCTGAACGCGGCTTGACAAATCGGACACCCG
GCATGCTCACGAGCTCAACGACATCACGTAGGCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNCGCCTTGTCACGGTTTGACCTACGCCCGTGAATTCCACACAGTGAAGGAAGAATGAAGTCG
CAAACACCAAGCACAGCAGTGAGCGCGGACANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNGCCGATGGCTTCCCAGACATAGTTGATCCACCCCCAACGTACACAACTGAACCAGGCCCTGATGACGTGT
AGACCTCGGAGAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNCAACATCAACGGCGACATCAATCTTTGCTACTGCCAGGCCGGCAATGACGAGGTCAG
GATCAAGGTCGCCTTCCCAGTGCACGGCAAAAAGCCGTTGACGTGGGTCTTCACCACG
>NODE_2105_length_1182_cov_60.683586 TGCGGTCCAGAATCAAAAAAATAAGAGTTTGGGGCATTAAA
TAGCTTGTATCCATAGAACATCTGGCGTAACATAGATAATAAATAAATAGGAGTTAATATCATTCCAATTGCCATTA
CAAAAGTAATTAGTATTTTTGGCATTAAAAGAAATTTTTGGCTGGTAATTATTCCAAAAAAGACTATCAATTCTGCA
ACAAAACCGCTCATGCCCGGTAATGCAAGGGAAGCCATCGATAAGATACTGAACATTGTGAATATTTTTGGCATTGG
GATAGCTATTCCGCCCATCTCGTCGAGATAAATAAGACGTATTCTATCATAACTGGTTCCTGCCAAGAAAAAAAGCG
CAGCACCAAGAAATCCATGAGAGATTATTTGTAAAATGGCTCCGTTGAGTCCCGTATCGGTTATAGAACCAATTCCT
ATAATTATGAAACCCATATGAGATACAGAGGAATAGGCTATTCTTTTTTTTAAATTACGTTGACCAGAAGATGTTGA
AGCTGCATAGATTATTTGCATTGTACCTACTACTACCAACCAGGGAGAAAATATAGAATGAGCGTGGGGTAATAATT
CCATATTGATCCGAACCAAACCATACGCTCCCATTTTTAATAAGATTCCAGCTAGAAGCATACAAGTACTATAATGT
GCTTCTCCATGGGTGTCTGGTAACCATGTATGTAGTGGGATAATCGGTNNNNNNNNNNNNATAAAAAATCCAATATA
GAATATTATTTCCAATGCCACAGGATACGATTGATTAGCCGATGTTTCAAAATTTAATGTTGGTTCGTTGGAACCAT
ATAAGCCGATACCCAGAACCCCCAGTAAGAGAAAAATGGAACCTCCTGCAGTGTACAAAATAAACTTTGTAGCTGAG
TACAGACGTTTCTTTCCCCCCCACATAGATAGAAGTAGATAAACCGGAATTAATTCTAACTCCCACATGATGAAAAA
AAGTAAAAGGTCCCGAGAAGAAAATGATCCTATTTGACCGCTGTACATTGCTAACATCAGGAAATGGAATAATCGGG
AATCTCGAGTAACTGGCCAAGCCGCTAAAGTAGCTAAAGTGGTGATAAATCCCGTCAGTAAAATGGGTCCTATAGAC
AGTCCATCTATTCCTAATCTCCAGTCAAAATCAAAAAAATTGATCCATTTATAATCCTCCACCAGTTGGATTAATGG
ATCATCTA

>NODE_2108_length_223 cov_41.125561TTTTTTTTTTTTTTTTTTTGGTATCGCGCGTTCTTTACCATG
GCTGGTCGTGGGCTATACCAATATGTGCAACGTGGCTACGAGACAGTGTATTCTAGGGTGCGGGCACAGAGTGAGGT
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCGCGATTATGT
CGATGTGTTGTCCAACCCTGAATATTGCCTCGCCGCGTCTTATGCATAC

>NODE_2109_length_239 cov_113.841003ACTCGCACCAAGCACGTGTTGGTGGCGTTTTCCTACGTGCA
TTCCAGGGGTTCGTCAGACGTGCTCATGGAGTTGGCCCGTGCAAGGCTAGCACTGCAGGCGCCGGACATAGTGGCTN
NNNNNNCCACGATTTCGAGGAAGCGGAAGATGTCGACGAAACTGGCATGTTAGTGCTGTTTGCAAGAACGCTCCACG
ACACGCGAGATCAGCGCGACCTCATAGGGCATGGTGATGGGTTAAACAAGCCACCTTGTATCGGTT
>NODE_2111_length_186_cov_65.188171GTGCAGTTCTTTCGACCCTCTAGGAGGAAACACTTCAATCAT
GTCAGCCGATACATCAAACTTCTCCGGTTTGTTCAGCTTTGGAGGTATCTCTGCCATGGCAACTGACCACTCAAACA
TGGATACACCAAAGTCGAACTGAGTTGGCACGTAGCTATGCCTAACGTAATAGTCGACGCACTCTTTAGGCACCATT
CCGTTCTCAAAC
>NODE_2112_length_163_cov_198.306747ACCCAGACGCGCCTACCAAGAGGGTTGCCCGCATCGAAACC
CCGCCGCAGTCGTAACCACGACGAGTACGCGGTTATAGCGGTCAACGCAATAACATCACCATTTCAGCCTGTTTCTT
CGCCAAGCTGCCATAGGCTTCCACACGATACACACCTACCGTGACCGAGTAGGATGGGCAAATGCAC
>NODE_2116_length_91_cov_136.857147TCCGGGAACCTTGTTACACGGGTGAACCAAAGTCATGGGCTT
TGAAACGCGTTTGCGTATCGGGGCTTCCCGACTGCAGTCTGTTTTGGTTACACATACCCACCGAACTGTAA
>NODE_2119_length_97_cov_84.288658AAGAATACAGTACATGTCAACGCGATATGTACCGGTTGGTGCA
GAGGACAAGAATCAATCGAGTCCAAGGGCGCCTTTGGCGTACAACTACGGAGAAAACTTCGAGACAGTAAGACGCA
>NODE_2127_length_205_cov_52.624390CTCAGCCAGTATTATTCTATCAGGGGGGCGCCAGCGGCTAGT
AGATCGACCCCGAGACAGTGAAGAGCTACCTATTAAGCATACATGTACCACTCTGGGTCGCTGTCANNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCGCCGTGTAATCCCTAGCTGC
ATCCTGCACCGTATCCTCCATCCAATCCGTC
>NODE_2128_length_349_cov_37.802292GCGATTTTAAGCGTATCCATACCCTTCGTGCGGGAGCAGTCA
CCCCTGTGGGTGATGCGACCAGGTGGAACCGACCATCGGATGATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT GG
TGAAGGAAGTGACCGCAAGTTTGCTGAGACTCAAGGGTCAAGGACGCATAACACCCTGGGCCTCTCCTCGGTTCGAT
GCCGGGGCACAGTGATACGCTATTACCCAAAAATAAGTACCCAGCGGAGGGGATGCTGCCTCGCCCAAGGGGGCGAG
GGCAGATACTAGCCTTGACTA

>NODE_2137_length_213 cov_51.586853TAGGGGACGGGCAAGCCGACACAGATTTATTTTTCGACGTGT
TGACTAACAACAAGGCGAGGATAAGGTGGTTAGT TAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCCTACTAGATACTTACGTTCTATCGTCTGACTA
TCCGGGGTTTAAATGAAGCTACTTTCGCTCCGCTATCTT
>NODE_2138_length_523_cov_91.583176GGTTCGATGTCAGGGGTCCCTGATATTTTCGCGAAGAGTGAA
GTGTGCGACCTGACCAGTATCTTCCCAGAGGGGGTGGACACACATCCCCTTGAACAAAACCTTGCTCTACCCAACTT
GTATGTAACCTCNNNNNNTTCAAAGTCATTCCGAAATGCCTGAGGTGCTCTTTGTGCTTGAGGGGATCATAACGCAA
GCCCACTGCAACGAACAGCTCCTCACTGACAATCTGATTGTCGCCATAGCTGAGGAGCCGTCCCGAGACGAACGGTT
GNNNNNNNNNNNNNNACCTGGCGACTTTTGGTGTGAGTCCGAGCTCAGTGATGAGCAGCCTGATCAATAGAGAAATG
ATGAGCAGGTTGTTTCCAATCGTGTTTAACAATGACGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACAAAG
TAGCCTGACGGATGCTCAACCAATTTCTCCAACAAGTGGCGCTTGGCAACCTTGATCATCGACGCGCGTGCTGCTTT
ATTATACTCATCGAGGTGCGTTTTGTCCACAGCATGTTCAA
>NODE_2143_length_141_cov_77.907799AAGAGGCTTGGCTTATATCTCCTTTAGGAAAGTTAGCTATTT
CTAGCCTTCTTTCGAGATCCCTGCATTTAGCCTGCAAAACATGAATACTTTTGTGAATAGATAAGGGGTTAGTATCA
AAAGTAGAGGAGTTTATGGGGTTGGAATCCTCCACAAAAGGTAG
>NODE_2162_length_135_cov_56.303703CGCCCGTAACTCCACGTGATCTTCATGACCGACTCAAGAGGT
CAAGTGACGGGAAACTTGGATTGACCAAGCAAGGCGGAGATTACCGTGTTGTGACGTCCAAGGTGGGCAGGAGTGGG
GGCACTCGCCGGGCCGTCGAGCTACATGACAGTCCGAA
>NODE_2164_length_431_cov_88.125290ACATGAGGGAGGTGTCGGTTGCGATGAAGCGCGGTGAAGTAC
CACCAGAGCTTGAGGCTATGTTTGATTGCTCCGGGCCGCTTCCAAGGCTACTTGACAATGAGACCCTGTTCACCCGT
GAACAGGCCCATAAGTATTCCTTGACTTCCGCGCCAACCATAGCACGCTCGCTTGTGCGTGAGGCCCAGCCTTACCG
GCTGGACGTGACTGAAGCTGGCAACTTGGTTGACCATTTCACCAATTTCGATGCCAATGAGGACCCCGTTGTGGTCA
TGGATGGCTCAGTTTGTGACCCTTTTGGTCAACCCACTCATGCCTACGAGCCACTGAGCCACGCCTTGCGAGGCGTA
CCGGTCAATAATGNCCTTACCGGCTTGACGTGGTCAATGCCGGTAACCTTGTTGACAACTTCACCAATTTCGACGCT
GTTGAGGACCCCGTCATGGTCATGGA
>NODE_2169_length_306_cov_74.009804TTTAAGAAATTAGCCATTGCGACCAGAATCTGAGGCTCAACT
TCGTACCCTAATCGTCCCATCCTATTTCCGACTTCCTCTGCATACTCACGCGAAAGTGCCAACAAAACATCAGGTGG
TAACACTGCAAGCAGTTTGATCCCAGTCACTTGATCATCACCCATCACTCCACCAACCGCGTCAATCAAATGACCAT
ACTGAGCTAACATTGGAAACTTCTCCGACATTTCTGGCGTTTTGAAGAAACCGGTACGCACGTCTTCGAGTAGACNT
AACAAAACATCAGGTGGTAATACTGCAAGCAGCTTGATCCCAGTCACTTGATCAT

>NODE_2184 length_1265 cov_71.464035GTCGGGAGTTGCGTTCTTACCAAAGATAAATGACGCGACTG
AGAAGGTCTGAGGGATAGCTGTCATGACGTATAATTCCGTTGCAGTAGTGGCTCCTTGCTTCATGGCTTTGATGTAG
TCGTATACAACGGGTTGTTGACCGTATGCNNNNNNNNNNNNNNNNAAAGTGGTGAGATAACAGAGTTCGCCGTTGGT
ATGACGTAACTGCTCAATGGCACGTGAAAAGATTCGAATGATTCAATGAATGAGGTGGAGTAATGAGATGAAGGAAA
TGGCCACGATGAGACGTCAAAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNGGTGACTGCCAACTGTTCGAGATCGTGTTGCAACTTACCATGCGTGGTGGATTTGACTN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNTCCTGATATCACAGCGTTTCTCTCAATGTTCTTTGAATTCATTGGTGTGAGAGAATTCTTGACTGCTTCC
ACAGTACTAGTTGAATGATGTACAACCATCTCGCCAAACTTTAAGTGGGATGCCGCCATGTCTGCGTTCGCCATTGE
TTCCGCTTCTTGTAGAGTATGCATTTGATGAAGTAGTGCTCCAATGAGTGAGTATAATGAGTGCAAATCGAAGGAAA
CGTATCCCGCGAGAAGGTTATCTGCTGCTGATTTCTTGCCTCCGAACGTTGATATAATCGGTCTGTCTCTACCTCCT
AACACTTCTCCTAACGCTTCAATCGCTCCAGAATACACGTTCGCTTCGTCTCCTCCAGTCNCTCCTCCAGTCGGTAG
AGTCTTCGGCTTATCTTCGTCTGTGCTGCCAATCGTTTCACCCTGGTTCACAGCTGAGTCCTTCTTGTGTGCNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGCTCCCTCTGGTGGGTCGTCG
ACTGCTCCAATTTTCTTCGCTGTGTTGACGGCAAACGATCCCAATTTGCGAACTGTATCGATTGTGTTGATTACTAN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATCCCTGAGGTAATCGGGAGTGAATTCTTCGCTGGACGAGT
CGAATAGAAGGGTG
>NODE_2185_length_404_cov_58.581684TCTTCAATTCTTCAAAAGCGATCAATGGTGAATGGAGGGAGT
GCTATTCTCTTGGTGACGAGATTGAGTACGACGCAGACGGCAACATGATTGACAGCCCATACGCAGATCCAAAGACG
CAGATGCTCTATGGGAAGGACATAATTGGACGAATGGCGTCAATCGGTCAAATTGGAACACTCGTTCGCGAATGGTA
TCATGAGGATGCTGTATACAGGAACGGAACTTTAGCTCATGAAAATACCGAACGGTACATCGATCCAATCAGTTGGA
GAAATTTCTTTCGTGGAATAGAACCAAACACAGCAAAAGCCGAGTACACTTCAGCCGTAGCCTACATTGTTCCGTAT
TTTGAGGTGAGGCTCTTAGCTGGCCAACTTTCAATGGGAACCTTAATTACCAACGATCGGATTAGGGACATGGTTC
>NODE_2193_length_261_cov_96.333336 TTTCCCTGGAATCGTGTACCCTTTCGAAAGAAAGGCGATTGG
CTGGAACGGGTGTGGGTGTCAGCAATGCCCCACGTGTTGTCCGTGCAAGGAGGAGAGCTGCGTATCCAGCGTAGTTT
AAATCCGAGTGTAACGACTGCGAAGCCTTTGTCTGTAGGGTAGTCCTGTAAAAGGGGGCTATNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNGAGGTGTCGTTCGTGACTACAGTTCGACAATAAAAATTGGGGCGATGTGTAGA
TCGGAAAGAT
>NODE_2199_length_81_cov_86.296295GCAGATCAAACGTGTAAGCCTCGGGAAACAAACTTTGGTTGAA
TCCAGCATCCACCTCCGCAGGGTATACAATGCTATACACCACACAAAAAAAAAAAAAAAG
>NODE_2206_length_350_cov_39.917141CTGGCTGTGTTGCTACTCGGAATTGACAAAGTTGATGCGGTC
AACCTACCCTGGCTGTTTTTAGGTGTACGTCAAGAGCCCACGATTCGAATTNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNAGATATTGACATGGTGAATACTGAAACTGATGCACGAAGAAAGAGAGCAGAGGGTTTAAGAAGAATG
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AAAGCAATTATCACTCTGTGTGAGCACACCGACTTCATGGCTATGAAAGT TCAAAAACCACAGGATGGAGTGATTAC
AGAGTTAATCGACGCTTTACCG
>NODE_2215_length_276_cov_67.456520TTCGTCGTGATCCCGGCGTAAATACTGGTAGTTTGAAAGTGA
TAGCATATGACTTACACTATGACAACATTTTCGATAATTGCGCGGTAAAGTCGTTTCGAGATGCTGACACTGGATTC
ACCGTTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTACT TTACACCAACCTTCATCACGGCG
ACATTGAATGGTAAGCTAGTGATGA

SNODE_2217 length_83_cov_65.192772GAGGAATATATTCCGAGCGGTGATCCATTAGGAGCTGAGTATC
TTGAATAGTGGATTTGAATGGTAAAGGATCAATCTTTTTACTGCAGAAGATCTGATGACGGG

>NODE_2228 length_89 cov_52.730335TCGACACAAATGGAGGTATCACTGAGGAAGCTGTAGGCTTGGA
TGGTAAGAGCT TTCGGCCCGGGGGTGACCGCAGTCACGGACGGTACATCACCATCAACTATCTTCTGA
>NODE_2229 length_973_cov_79.121277CGGTTCCGACTAACCCTAACGTTGTTGCGGCGCTCAACGCCC
AAATGGTGTGTACAATGGCACCGGGCGTGTCACTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTTCTCGCGCGCGAACTCGTAAACCGCCTCACGATCGCCAGTCCGGT
CAGTGTACACCTGCGGCAAGTCAAACAAGCCCATCGACTTGTAGGCGCCCTCAATCAAGCCTTTCGCTTCTGATTGC
TTGCAATCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCACCCACGATATAGCGCATGAGCCTTGGTGAA
TTGATGATTATACCGTCTTGGGCAAACTTGTCGATCAATGGTTCGAGCTGGCGCATCGGCAATGGATCCAGGGGATC
ACAAGAAGTCGCGTCCTGCTCGACCACACCGGTGATGACAAGCAGAGCCAGCGAGCGCNNNNNNNNNNNNAGCTCAC
ATGAAAAAGCAATATTGACGGTCAGCTGGTTTTTCAAAGGCCTGACAAACCGATGGCGATTGGAGATGAAGACTGCC
GTGGGCCCATCCATGATGAGCAAGCCAGGCTCGCCATCAATCTTTGGTGTGCNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNCTTGACACCCTTACAGT TGGCTGGCAAATAAGAATCTGCAACGGCGTCGTAACCAGCAGGAGGAGGG
AGCGCAAAAGGAGTGGGAGCTGGCGGCATTGACGTGAAATCAACGACGGGCCGCTGCGTGCTAGCGTCTCTGCCCGT
AAACCTGAAGCAGTAAAGTTCCCACACCTGAACACCCCTTTCCGCCTCCGACGACAAAAACCGGGCTACCAAATCGA
AGTCAGGAGTCTCCGTTTCGCAAGTGTAG
>NODE_2241_length_82_cov_94.524391TCGGCCAAGTCATCATGCTCTTTGCGCGTTACAAGCATATCAA
CGTCAACAAAGCCATACTTATGTGCAATTGTCGTTTTACCATGTCCAGCGGGCATGATAAA
SNODE_2245_length_245_cov_39.012245GTCGTTGCCTTGAGCATTCCCTTACCTGTGAGCCCCAACCTC
AGATTTGACATGTACCCCTCCATATTGATAGGCACTACCTTGTTGTACTCNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNACTGGCGATCTAGTTCCCTCAACTTCATTAGATACCCCTCCCGGATAACCTGGTCCCACTCTTCATC
SNODE_2254 length_213_cov_45.042255ATTCCCATCGATTATAAGTGAACAAACGTTGCCAGCACCCAC
GCTCTGCAAAGCACCTGCTAATTCACTACCATGTCGATATCGGTATCCTCCCAACGNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAT TAAGGAGT TGAAAAGCAAACGGTTATTGGAAACCGAAACC
AGGCTAGATGGACTATTTGATTACTACATCCCAGACACC
>NODE_2259_length_983_cov_86.888100TGTTGCATCCCTGGCCCCATCAGTATGGGAGGTGACTCTATG
CTTGTGGGTTTGTTGCATCCCTGGCCCCATCACATATACATCCCCATCACTCATCTCTATTTTATCGATCTTTCCGG
ATTTGTTCTCCTTGACCTCAAATGTGGCATCCCCAAACAGGTTGACGGTTACGACGGAGCCCCCAGGTAGANNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCAGTGATCGTAACTGTCATCTAGGCCCAGCTCCT
GGGTGAGTTCGCTCAAGGCTTTGTCCCAGCCGAGGGAACGATGAGAGCCCCCGTTGTACCTGTATTCCTTGCTGTGC
CTGCTATAGAAGGCCACCTCGCGACCCTTCAGCTTATCGGAGTAAATCTCCTCTAGGCACAATTTCCTGGCGCCTTC
AAATTTGACCACATTCTCCTCAACACCGGAGTTCGGCCTGCTTTCCTCTGGGTGGGACCTGAGGGACATCTGCGTGG
TAGAGGGTAGTAAGCGTAGCTCTGCTTCCTCCTCGGTTATCACCCCTTCTTCTAGTCCTGACTGGATGTCCTCTATG
TCCTTGATCGCTCTGCTCTCCATGAAGCTAAATCTNGTATTGCCTGAGGTGCACTAGAGCCCTAGCGGAACAAACGA
ACCGTGGCACGTTTATTTCTATGTCTTCTTGGACCTCTGCTATCAATTCGTGGGCTCTTAGTATTCTGGACAATGGA
ACCCTCGTCTTGCTCTCCTTTCTGTGGATGCTCTCCGTGCCATAGGGCCTTGAGGCTCTGTCATTCCAACAGATATC
TATCAGGTTTACCTCGCTTAGCGCATTTGCGCTGTCATCCTCCACCCAGTCCACGACCTTTTGCANNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNCTGTCCACGTGTATTTCTGTGGTGTCGCAGCTCCGTATGAATTTTTCCAGACA
CCTTGCGTCATATTCCGGCCTGTTGAACAACCGGGTGAA
>NODE_2268_length_1593_cov_96.714378CCAGCTCACTGGTATAGTCTCTAGCTGCGTCCTGCACCGTG
TCTGAAGTCCATTCCACTGGTAAAAGATCTATCTTAGTCTCCAACCAGTCTAGAAGTCCATTCAGCCACTTTGCAGC
ATGCGGATTACCATAGTTATCCAAGAGATTTCCCAGTGCGCGAAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT
TCTTTCAGGATAATAAAGACGCGCTATGGTCTCTTCCATGGGACGATATGGAATTACCACCTCAAAACCCCCCTCCT
CCTCACTCACCTGATGCCTCCGAAAGAATTTCCCGAGGTACTGCACTCCCCTAAAGCAGCCCTCCTCCCCATCCTGT
CTCTCTATCCGATCGTCGTCCTCCAGGATGGTCGTCCCAAAACTCTTACTGCCCAGCCAATTTATACCCGTCATATC
CATGACGCTCTGACCGTACATCTCCGCCGTTATCCACGATAACCAAGCAGGTAAACCTGTCAAGTTGTCATCACCTA
AGGATTCCAACTCGGCCTCCCGCCAGAGGCGCTCCCACTGCTCCTCCTCTGTAAGGTTGAAGAGGGCTGCGTATCCA
ACGCACAAAGTACAGATGGACTGGACAATGGTATTGAAGCTGTGCCCAGAAGTGGTACCAACATCCTTAGTCATTAT
CCAACCATCGTCCCTTGCTATTGGCGCGGAGAGTAAAGATTCAATGACAAACTCCCAGTACATATCATACTTAGTGT
CGTAGCCATCCACAAACTGCTCTCGCAGGATGTCAACAGCATCGCGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NTTTTCTGCATCCATACAAAAGAATTTCTCTAATGGTATTAGACGCTCGATGAATTCCGTCACATTCCCCCCGTACC
ATCCCATTCCCACGGACACTGGAAAACGGGACGGTTTGTATGCACTGGTCAACGGGGTCTCCACATTACCTAGTAGA
AGCAGGTCGCGTTGGCTCAACATTAAAATCAAGCGTCCCTTGGGAACGCCGGCATCCACCACCGCCTTTGCTGATTT
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GTTGACCAATTTGCCCCTTCCTCCCAGCCGAACTGTATGAGGAGCAACGTATTCCCCAGACAACAAGTGTGCCCAGG
ACAGTTGCGCATCTACCAGTGCCACGCTTTGTGCTTCTTCCCGGGTCTTGAATCCCAGGTTACGATACTCGTTACCG
GGATATTTGTTCGCTTTGTACGGAACGTCCGCCAAATCCTCAGCATGGGGAAAGTCCAGCTTCTCGGGCAAGCGCAT
CAACTTGCCTACCAATCTTTTAGCTTCCGCGTAAGCGGTTGCATGATGCTCCGGTCGTGAACGCGGGGGGCGATCGA
AGTACTTCAGATGAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATCAGCAAATTTCCAAGTTGACTGGTAGTGGCGGTAGAAATATG
CTGCTGGCTGAACTGATATGTACTTAAACTCCGGTCGGTGTCGTTCCTTGGCAGCCGCGCGCTGGTTAGCCTTTTGG
TTCGTTCTCCACACCTTCTTGCGACGCGTGGTGT
>NODE_2285_length_365_cov_59.164383CTCCTCCGGCATTGCCAACCGCAGTGTCGCCCACGGGTCAGC
ATCTCAGCTGACGCACGTGAAGGACATTCACGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCACAACCTCTATTCCC
ACAAAGGTTAGGGCTACTGAGTTCCAGCTCCTCGACTGGCTTTAAAGCTGGTCACCCCCGTCCATAACTGTCACGAC
GTTAAACTGTCACGTTCGTCCAAAAATGTCATGACGTTAAACTGAATTCCCGATCTATGCCAACAATCATCGGTAGA
GTGTCACTGCACTCTAAACGCACTCTCCTCGTCGTTG
>NODE_2290_length_2102_cov_126.552330GGTCACCGTATGCTCCAATCTCCTCAAGAAAGTTGGAAGC
AACCACTTCGCCCATCTTCCCCAGCAGCATCTCGGAGACTAGTGACTTTGTAGTTGCAAACAGACCACCCCTTGTAG
ACATGGTCACAGCATCCTTGTTCCTTACGCCTGTTGCACACTTGTATGACTTGCTTAAAGGCATGTCACTTACCACT
GAGTTGTCATCTGCATGCCGGAAAACATCCTGCATCAAGAAGCACATCCCTCTCATGCTAGTAAAAGCTTCCACCAT
GTCGTCCAAGCAACCCATCTTGCATGCCACCGAGCAGATCAAATCGTACAGGCGTGAGGGGTCACCCCAGCTCAGGC
TTGTATCCATGTTCACCTTCCCTTCTGAGATGATAGCCACCGTATCCCTCTGCATGTGACACTGAGTGTAGACATTC
AGGCCACCGTACCTAACACTCGGATACTCACACCCGGCCACCTTCAACAAACCGACTTCAGCAGGCGTGAACATAGT
GGAATCCACCACAATGTTGTACATACTCATGATCTCCAGCTTCTTGATTGAGGAGACGTCATTGTACACACTCATGT
TGAGAGTTGAAGCCACCGTTGTTTGCTCCATCCTACTAGACATCGCCAGGTTGTAATCAGACAGAAGCAGATACATT
TTGGCAAACATATGTCTCATCTCCTGCTTCAGATTCATTTTCGAGATTGCGCTTGTGGTGAACAACCCACACGNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGATTTGGTCAGATATAACACCACCGACCTCCCTC
TCTGAGGAGTAAGCGTTGGCCTCCATCGGGTCAAGGTACCACTCCACGTCGCTTGTGAAATCTGTATTCACGACAGT
GTTGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTGGCCATCCCGT
TTTTGCAGAACATATCATCCATCTCGAGGTTGGTGTAGATAGCTTTCTCCTGCTGACCCAACATAGTCGNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACCTGCTGTCTAATGTACAGCTTC
TGGTGATTTGCCATTTCAGATGCCTCGTGCATGTAGTTTTGCAGTGATTTGAGTTTTACGTNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN TACTATGTGGA
TACCTAACTTTGTGGATAACCTCCTCTTCTCACCGGCAAGCCTATCCCTGCTTGCTGTTAATCTGTTCTGCTCATCT
GAGCCGGGCACCGNAGGTCGATTTGCTCTTGCAGTGATTCCACCTGCTGATTCAAGCTCTCAAGCCTGTCCTGGTCG
CACTTCTTATTCCATGCTCTCCACCCCCATGCTACCCCTGCACTCAAGGCGGCTACTAAAGCTGCAGCTATCACTGT
GCCAACTATCTCTTTGCACTTTTGCTCTGTGTACTGGGCCCGCTTGAGTNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGCATCTCTGTCACTTTGCTGTTTTCCTATCACCA
ACCCGCCGATCGAACCAGCAACTAAAGATCCGTATGTTGCAACAGCCCCTGCCTTCTTTGCACCTTTCATCACCCTG
GGGTGACGTTTGGTAAAACTAAGATGGTGATTGTCCATTGTGTCAGCAGCTGAGAAGAACGAATCTGTTGCGGCATC
AACTGGCCTGACTGTCTCCAGCCTCGCGTTAGAGTGAGCAGTTGCACTCCTTGACCTAGGCGTACTACTCCTTCCCC
TCCAGCCTGATCTCATACTCCCGTTGTTCCTTCTGAATACTGGTGCTCTCATTGTTGATGGTGGTTTGAATTGATTT
AGATTGTATTGTGTTGGTAGCATTTGTTTGTTTATTGTTATTTAATATTATTGTGCCTAGGGCTACACCTAAGTGTT
TCGTC
>NODE_2295_length_811_cov_88.877930CTCAGGTGATGGACGGTGAAGATTTCAACTACTTCCACACCT
TGGTGGAACGAAACCCGCTGAAACACGTGGCGGGGCTGTGGAACAAGCCAACCAACAACAAAGCAACATGGAGGTAC
CTGCTGAATTTGAGCTTAAACTCGAATGAAAACCCATGGCGTAGGCCGATCAGAGACTGGGCGATTGAACATGACTT
GGAAAGGCAGCTGGTAAAGGCTACTACACCAGAGAGGTTTGCGGCAATTGTATTCGAGGAGAACT TGCATGAGCAGC
TGCCTATGGATGATGGTCCGCTTGCAGTAGCCGTGGCTCAGTATGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNACATCGACATGGATGCCAAGGCACGCGAGGAAGGTGATGACTTCGACGGTGTAGTAGAAGAGTTGAGTTT
GTCTGGTATGGAAAGGGTACTGAGGTCAAGGCCATATGCTCAGTTCCTACGAGATGTCAAGGTGGGCAAGACAGTGT
TTAGTAAGCCTGCCGGAACAGGTTTACTGGACTGGGCCAAGGCAACTAAAAACAGTGCTCAGACTATGATAGCACTG
GCGCCCCACATTGCAGACACAAAGATGAGGATCAGTGCAAGGCCTCTACAGGGTGAGAGATGGTTGGAACTGGCTAA
CCAGCCTGTGATACAGCGCAGGAGTCAGAGCTTCAAGTCTCTTCACTTTGGCCAAAACGACGCAAGGGTTGCCTCAT
TCTACGCAGACCAAGGATGGC

>NODE_2299 length_1018_cov_65.936150AAGTTGGAGTCGGGATGCGGTCAGAGGTCTGGTCGACGAGG
ATCTTTCAATGTTCAAAGTGCTACTTGAAAACGTAGTAGTTGGCCAATCTAAGCTGACCAGGTTAGTGAAAGGTTTC
CTGATGCTTTTGGAGTGCATGAGCAGGGGCTCAATCGATGTAACACTTGATGTCCAGAATTCGGTTGTGTATAACCC
TANNNNNNNNNNNNNNNNNNTGGCGATCGATCATATGTTTTCAACTCTCGCCCAAGTTCAAACCCGCATACTGCCGT
CTTGTGGCGGATGTGCGGCGAGTATCCGCCCCCTGAACTACAAGGATCTCACGTGTCCATACCTGCTGACGCTACCC
ACAACTACATGGTAGTGCAGGGCAATTTGGGGCCACAAGGGGCCGGTGTGCATCTAACGCCAGGACTGATTTACGCC
AGCCTTATGACCTATGCCCTCGATGTGGGGTGCACCGAACACTTGCAGCAGGCACTTATAATTGCGTGCTCACTGCA
GCAAAACCGATACTTTTCACGGGTTAAGCTACCTGCCGTTGTTTCATCCTTTGACTTGATGGTGCCGGGTTTTCTGA
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AGATAAACACAAGGCTGGACAAGCCGATTGTTACACTCGAGATGGCCACATCAATTGGTCGTCTGCACCAAATGCTG
CTGTTCATGAACATAAAGGATANTGACGTCTGCTGAACTGAGCACAGCCGCTGGATTCGATCCTTCTGTGAGTATGC
GTGCATACCTCAGTTCACAGGCGACGCTTATCAAGCAGATGGCGGGTGACATATCTAGCCTCAACCTGCTCGAAGCC
ACGCTTAAGATGAAAGTGCACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTATGGTTATG
TGATGAGAACACGCGAAGTGTCGACAACGGCGTACTAGCTGCATTGTCAAATGGCGTGTATGATATGAGTGACAATG
TTACGTCCTTTGATGTAGTCAAACGGGAGATGGACTTGGGCAAGATAGTCTATAAGGAGCGCGACATACCCCACG
>NODE_2302_length_121_cov_51.520660GATACATACCTTGATCAGTCTAAGAAGCTTAAAGTGAAAGGT
TCGTTTGACGTTGAGACTTATCCTTTCGCGAGTGGTCGAACAGTTCTCATTCGAATACCTGGTTTATGGACGTGCAA
CGACGTTTACGGAGTGCCATTTCC

>NODE_2308_length_579 cov_111.257339TCCATCATTCTAGTAATGATTACTGAATATTTTGCTTTCAT
GCCATCGTAAATCACACTCTCACCGGGTTCTGGGGCTTGTCCAAGGAAAAGGTTCTTATCCGGTCTTTGTCCTATGT
TCCATGTTGAATAGTCATGTCCTAGGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGGTTGTGCTTCGACAAATAGGAAGGGCGCGATGGAAGACGAGGC
AATTGGTTCTGTGGTTGGTAGGTTCATGAAATGGTGAAGAGCTGGTAGGAAAACCCAAATTACACTTTCTTTCTGTT
TGTACAGTCCTACTTCAGCAGCGTCTAACGTTGATTTCAGTCTTTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNCAGTCACTGCTTTCAGAACTTGTGCTTGTGTTTCTTTCGCGTTAACGGTCCATTTCGCGTTCAGTTGTTTGTATT
GCTCTTGAAGGTATGTTTCGTATGTTGTGGCTGGTTTGAATGACGTTAGTATGCGCTCGAATATTGGTGAAATGCCG
CGTATTTGTAATAATCCTACT
>NODE_2311_length_425_cov_83.004707GTTTGTAGTTTTGTGGTTGGATTGTAATGTTATACGTGATAT
AATAATGGTTTCTACACCTACCCGCCAGGGGTTTCGAATCTCCTCAGGGTGTANNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGCGTGTGTCTGCGTCCAGTGTCTCAATC
TCGCGCAGCCTTCTGTACATTCTTGATTCCACATGTGCCAGGCTCCTGAATAGATCGTCTCTTGATACATTCTTATC
GCACATCTGCAGCTCAACCGTGTGCAGTTCGGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNACTCTCGCTCACTCTATCTTCTCCTGCACCCCAGAACTGCGAACCGTATGGCCTATTTTGTTCCGA
CATTGTATGTATATCTGTTT
>NODE_2323_length_645_cov_88.114731CTGGTCGGACGTGATGAAGAGTTTGCATTCCTACATAAGGTG
TAGCCGATTCTTAATGAATACTGAGATCACAGAACAAGATAGACAGAGCCTGATGTACATGGATTTACTGGTTGGGC
GAAGTGAGTACCAAATTGACGAGATGGCAGAGGTTAGCCTTCGACAGTCCGACACGTACTCATCCAAGCATCTGTCT
TACAACCCTGACCTGAAAGCATTCACAAATGAGCAGTATATCAAGGACTTCTCACGTTCGGTTCAAATAGCACACAN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNTTCCCAAGGGCATGAAGCAATTCTCGGCGCAAATATTTGATGCCGTTGCCGCCA
CTGTTGAGGAGATAGAAGGTAGACACAATAAAAAATCATTGTTTGAGATGAATGAACTCTACGACATACTTGTAGGT
GTGAACAAACACAACTTCAATGTTACCAAAACAATGATCAAGTATGAGGTGGGGAAGAAGGATAGAACTCTGCTGCC
TGGTAGTTTAGCTCACTTCATTGTCTTCTGCTACATCTTAATGCTTGCAGAAAAGCAGGAACAAATAGGCAGCGTTC
GCCTTAATG
>NODE_2324_length_575_cov_75.986084TGGCACGTGCGATTTCATAATTCCCTCACTGTGTGGTATTCA
TGCGCGCCGATCGACAAAAGAGCGCGCGCTTGACACTAACGGCGTGTTTGAGGTTGGGTGCCATCAGTGCGAGACGT
TCGGTAGAGGACTACGAGATGTTGTTGAATTAGTGAGCATGCCGGGAGTTAGGTTTGTGAAACCACGCTCCGCGTAC
GCGCACAATTCAAACTTCTCAGTTGAAATCTACGGGACGGGAGATCCCGAATTCGACGACACTGCCGAGACCATTTC
AGCTTCCAATTTCATAACGGCGACGCGCAACGCGGGGTGGGGCGGTGAGCTTCTCATACCCGAGCGAGGCGACCCTT
ACCACANGCGCAATGCAGGATGGGGAGGCGAGCTGCTTATACCTGAGCGCGGCGATCCGTACCACAAGAATTTCATG
GACGCGATGTCAGTGATCACGCGGATGACCTACGCCCAGCTGGCGGGGGATAGGGAAGTCGGACCAGTTGCTGAAGC
CGATCTTGCTTCGGTAGCGAAATCCTTGAATTAAATCAAACAAGTTTTGGAGTAGT TGACGTCAGGCAACCCGGAGT
GGTCGTGGTAATCATG
>NODE_2327_length_1304_cov_616.370422TTCGGGGAGAACCAGCTAGCTCTGGGTTCGAGTGGCATTT
CACCCCTAACCACAACTCATCCGCTGATTCTTCAACATCAGTCGGTTCGGACCTCCACTTAGTTTCACCCAAGCTTC
ATCCTGGTCATGGATAGATCACCCAGGTTCGGGTCCATAAGCAGTGACAATTGCCCTATGAAGACTCGCTTTCGCTA
CGGCTCCGGTGGGTTCCCTTAACCAAGCCACTGCCTATGAGTCGCCGGCTCATTCTTCAACAGGCACGCGGTCAGAG
CCCCCGTCTCCTCCCACTGCTTGGGAACTTACGGTTTCATGTTCTATTTCACTCCCCGATGGGGGTTCTTTTCACCC
TTCCCTCACGGTACTACTTCGCTATCGGTCACCCAGGAGTATTTAGCCTTGCAAGGTGGTCCTTGCTGATTCACACG
GGATTCCACGTGCCCCATGCTACTCGGGTCAGAGCGTAAGCTCGTGATGCTTTCGGCTACTGGACTCTCGCCATCTA
GGGTGCAGCATTCCGCCGCTTCGCCTAGCAGCACGACGCTTGTATTGCTCTCCCACAACCCCGTTTTCACGGTTTAG
GCTGCTCCCATTTCGCTCGCCGCTACTACGGGAATCGCTTTTGCTTTCTTTTCCTCTGGCTACTAAGATGTTTCAGT
TCGCCAGGTTGTCTCTTGCCTGCCCATGGATTCAGCAGCAGTTCTAAAGGTTGACCTATTCGGGAATCTCCGGATCT
ATGCTTATTTTCAACTCCCCGAAGCATTTCGTCGCTTACTACGCCCTTCCTCGTCTCTGGGTGCCTAGGTATCCACC
GTAAGCCTTTCCTCGTTTGAACCTCGCCCTTAACTTTAATTTAAGGCTATGCCATCCTAAGGTGCTGCTAAATGGAA
GGATCTTATCAACGTCCATGAATGATAAATCATAGATCGAACTGCCGAATCGGAAAAATTGGGTGCTATCATATAAC
TTTGTATCGGCTAAGTTCACGAGTTGGAGATAAGCGGACTCGAACCGNGGAAAAACCACCGCCTCTCAGGCCCCCCG
ACTGATTCTACCATAGAGGCCAACGATAGACAATAACTCCCCCCCGAACACAGCTTACAACTTTCATCGTACTGTGC
TCTCCAAAGAGCAACTCTTCTCAAAATCTCAAAAGGTGCTGAGTTGGAATCCCATTCTAACTAAGGATTCTTGTGGT
TCCGGAGGACCCAGCTACAGGAGAACCAGGAACGGAGAGCTTTCCCCCCTTTTCCGCCCGACTCTTTGGTCTTAAGA
ATGCTGGTTTTAAGAATGAGTGATTGCCCTTCTCCGACCCTTACTGCCCAACCT
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>NODE_2333_length_88_cov_50.977272GGGGAATACCGTTCTCTCGGGGCGACTTCACGCAATGATGAGA
GATTGGTTCCAACGCTATGCGATTCAATACTGAGGTTCGGAGAGGCCGGACGACAAATGATCCGCAG
>NODE_2336_length_209_cov_69.133972GCAACTCATAACCATATTTTCGAGCGTTACCTTTCCATCGTT
TGGGATCCACAAACTTGAGGTAATCCTCCTTATCGTATTTGACCATACGACTAGGATCATCGTCAGGACCGACAGTA
AGTTTGCCTGCGGAATGAGTGTAGCTCCAGTGACACGAACCGGCTACGACATCCCAGCCCTTAACCGCAGCAACATG
ATAAGGAAAGACACCGTCGACGACCTTGATGCCGG
>NODE_2340_length_285_cov_57.431580ATTAATAAAGCGTCCCCGCTGTCGATTTTAACGGTGTAGGTT
GGCTTTAACTTCTCGATGTAGCGCTCAACGTTATCTCTCGTCACACCTACCCACCCTTTTCGGGTTTAACATACCAA
TCTCCCCTGCACGCCCTCGCGATAGGCCTTTCCCGCAGCCTTACCTATTAAGTAAGTGTTGCCTTCTGCTGGTACAA
ATATCTGGGTTTCGACATAGACACTGCCAGCCACTGGAGTACAACCACCGACACCAGACGGGGAAAAACAAATTGTG
CTAAATGTGGTGCCAAAATCTATACCGACTTCCA

>NODE_2355_length_241 cov_115.199173AAGGCGGGTGAGAAACCCGTCCTCCGAAAGACCAAGGGTTC
CAGGGCCAGGTTAATCCGCCCTGGGTAAGTCGGGACCTAAGGCGAGGCCGACAGGCGTAGTCGATGGACAACGGGTT
GATATTCCCGTACCGGCGAACAACCGCCCAAGCTAATCCAGTGGTGCTAAGAGTCCTAACCCGGCTGAGTGGATCCC
TTCGNNNNNNNNNNNNNTGGTTGGTGGAGCGTGTGATCCGATCCGGTAGTAGTCAAGCGTATTAACAG
>NODE_2366_length_214 cov_76.929909ACCTTCCCAGCGTGCAATCTAAACGCCTCGTCGATCCAAAGA
ATGTTGCACCTCGAAACAGGCCTGTGCATCAAGTAGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGGCATTGTGCAC
AATGGCATACGACTTGCCCGAACCCGCTATGCCGTCGACG
>NODE_2371_length_244_cov_89.213112CAGCCTGAGTGATATTGGGCATCTCGGCCGTAACCAATGACC
GCATACCTTGCCTCCCCATAGCGGGAGTTACCCTCGGCACGACGTGGGTGTGGCGCNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGG TTAT
ACCCCAAAGCGCCCCCACCACCTTGTGACACTAGCGAGGACACTATGCGAGGTAGCCGAACATCAGCTGC
>NODE_2389_length_392_cov_74.512756AGGCAGTAGCTCAAAAGGCTGCCTCTCTGGTCAGGGTTCTCG
GCCGGCGCCACCAGGTGCTTGTCAAGTACGTGCGCTTGTACGTGCCTGGCAAACCCCTTGCGGCGTCGAGCAAAATT
CCGGAGTCAGCATTCAATGGCGTCATCGCTCCGGATGAGAAACCACCAGCCGACAGCAACGGCAACAATGGCAGTAC
TGCCGGCTAGGGCATAGGCCGGCAACTCGCTGAGCTTTGCTGCATACAAGTGTGACGTGCCTAGCTTGCACGTGCGC
TTGGCGGCGGAGTTTATCCGCTAGTTGCCGAGGCCAGCCCCCCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNTCAGCGTTCGCGCTCCAGATTCTAGTGTCTGATCGCGCTCGGCACATTAGTCGC
>NODE_2406_length_90_cov_53.133335TTGTCCGCAAAAAGCATAAGTTGAATCCCTTTTGAAATTGACG
AATTGGGCGGGAAGATCGCGATACATAGCAGCAAGGTGGAATTCGTCATATGAAACAAAGGGCACTGGA
>NODE_2420_length_294 cov_54.860546CAACTTCCCTGTTGGCACCAATCTCCGCATCACGCTCGTCCG
TGACACCATTGTAGCTTGAGATACTAGAGGAGGATCCATCACTGTCATCTCCAGGAACCGTATCATGCCGAGTCCCA
GATTGGACCCGCACCTTCGTCATAGTCAAAGTCACGGTAGTACCTAAGCGTTTCATCATACACATTTCTCCCCTCTA
CTGGTGGAACATAAGCCAATTGAGGTATGGTGTCGTTAAGTAAGCCCCTTACGATCAGAGAAACACCTAACGCAATT
GGTGGTAACAACGAGCTAATGCTCCTCCCTTGCCAAACAACCT
>NODE_2426_length_273_cov_49.578754CTCATACCCAGCTGGAATCATCCCAACACGAGGATAGATTTG
ACGAATTTCATTGGTTGGATTGATGCATGGCAGAAATTCTGTAGTTCCGTTGGGGNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCACTGCAGGACCGAATTGATTTGTCAAGGAAGTGACGGCGCCAGA
TGGAAATGGATTGACACCAAAT
>NODE_2430_length_260_cov_93.484619AAAGGCAATCAAAAGGACTAAGCGCAATCAGATGGATTGGCT
GAGATCGTAGACCCAGTTTGTGTAGGTCCTGGGGTTGGAGTCGTTGATGGCAATGTGGTCATAGTAATGGTAGACGA
TTCTGTACTGATTAATCGTATCATTGATGACTGTGGTAGCATCGGGACTTCCGGGAGCGTAAGTCGGCTCATGGTCA
ATAGGAGAAGGATCTCCAAGACGGCGACGAACGCGACGTTCGGGGGCGGCCTGTGACGGATTCCAGTTAGCGAAGTA
ATCGGAAAG
>NODE_2435_length_92_cov_80.206520CCTCAACCTTTGAGATCCTGACTTCTCTCAGGTAAGGGTGCCC
CAGCTTCAAAAGAAACAGTGCTTGAAAT TGCGGGCGGGAGACACCGAAGGGATCAGTGTCCCGGTCAAGCC
>NODE_2443_length_898_cov_116.067932ATTATTGACACCGTAGACAAGTCCAAATACTACTATTCAGG
CATAACGATCACACAGCATAGAGATGTCAAAACCACACAACAAAAATAAATCAAATTCAAAAACAAAACTATCATCA
ACTACAGACCCACCAACAGCAGAANAACACAGCATTCACCCCGAAACAAGATGAGAAGAAAGAAGATCAAACAGAGC
AGTTCGGTAAACGAGATGTCACAAGGGAAACAGAACAGGAAGAACACCAGGCGATTGCAGAGAAGATCGAGAAATCA
AAAGCAAGTGAACAAGTTGACACTGCATCTTTCATTTCAGCACAAACTTTAGCGTTAGCAACAGCGATGGAAAAGAT
GATAGCACTGCAAATGAGGCCAACACAGACAGCTGAAATAACTCCGCAACACATAACCGATCCCGTGCCACAATCAC
TAGTCTCCCAACTCAAAACCGTCCGTCAAGGTGAAGTCGCGTCAGATTATGTCACAACCNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNTATGTTGAGTCTTCACACGTCGATGTAAATTCAGGAAACAGATGGGAACAATC
AATGGTAGCAGCACCTTACGTTGACATTAGAGAAACGCCGATTCACGTGTACAAATTGATTGCGCAGAAAATGAAAC
TTCCGCTCACAACATTTGCCTCAACTCACTATCCTGACCCGTTGTTTCCAACTTTTCAGAAAATCGCTGCAGAATTC
AACCAGCCTTTGAATTACGGGTATCTCGCGATAGACACAGTCATGCCGAATTTCACGATGAAGATCGACCGGTGCAA
TCTAAGGGAAATGGTGTTTGAAGTGAATGGTCTAACTCCCGGTACGATAACCCAATTCACAGGAGGCGCAGTCCCAT
TTCGAGAAGGCTCAATGAATGGTCCAATCGCA
>NODE_2444_length_1803_cov_705.532471CATAAATGCTCTAGTAGGTATCGAACACAGCATTTTTCAA
TTTATTTCACCAGAACTTTCCTCCTTGTACCTTGCTTTAACTTGTTTTAATCTCGTTAAGTTTCGTTGTTCTGTTTT
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TGCCTTTCCTAAAAAATAACAAAAAATCTTCCTTTCTTTTCTCTTCTTTTCGTCTTCGTTNNNNNNNNNNNNNNNNN
NNNNTGGGCTTTCCTAATTTGAAAAGATAAATATAAGTTTCTTTCTTCTTTTTCTTTTGTGCGTAGTGTCGGTCTTT
CCTTTAAGTAGCAGTAAGTTCTCTTCTTTTCTTTTGCACTTTTCTTGTGTGTGGCGTTAGTTTTTCCTAAAAATTAA
AAATCAAAAATATTTCTTTTTTAGATTTCGTTTGATTTGCCTCCTTAATTTTTCCTTTTTTAAATAGTTAAGTTAAC
GCTTGTTTTAATTGTCGGTAGTGGTTGTAGTGCCGTCTTTTCCTAATTTTAAGTTACAGAGTCCACTTTTCTTTTAT
TTAATTTCATTAGTATTTTCTTTGTCTTTCCTTTCTTCACGTAGGGTCCTTTTCTTCCCCTTTCGTTTGAGTAAGTT
GCTCTAACGGAATTGTTCCTTACCTAAGGTTTAAGTCTAATTTTTGTGTTTACTTACATACGCGGTTTAGTTCTTTT
CTTTTCCTAAGTACTTTTCTTTTTACCTAAGGTCATGGATTACATTCGCCCATTGCGCGTGTTTTCCTTTCCTCATG
TTAACTCCACTTTGGAGTTCTTTAGGTACAATAAGAGTAATAGTGACGTCAACGCCTTCCTCTCAGCTTTTAAGTTC
ACCGGTAATGTTAAAGTTACCGAATTTTCTCCTAAAGGCGCAGTACTGATCTATGTAGGTAAGCTCACCAAGGGTGT
GAAGCGGACCTTTGTCCCCCCACCTATTAAGGGTTTTGGTCGGCAGTACGCCGTTGTAAGCGGTAGCGTGGCCGTTA
CACGCGGCGATGGTAAGAAGGTACTTTTAGAGGCGCGCACGTCCTCTTCGGTTTGTTCCGATTCTTCTGAATTCAAG
GCCGATTTTGAGGCACTCACCAATGCTTTAATCGTGGTGCACTACTATAGAGTAGTGCCATTTGTGCCAAAGCGAAC
CTCAAATGCTGTTAGTGAGGTTAAGAGCCAAAAGACGAGCGATGTCTCGGTGAAGAAAGGCTGGGCTCTAAAACCAA
CATCTGTGGGGGTGCATACCCCACTTCCGAAGAAGGCGGAGGTGGTAACTCCAACTGTTGCTGAACCGGTCTTGCCG
GTGGAGGAAAGGGCGAAGATCACGTTCGGGTTGTTCTTCGCTAAAGGTGGCGGAGATGAAACCGACGCAGTGATACT
TAGGAAAGGTGCACTTTTTAATAGAGCTCTTAATGTTCCGATTATAGTGCGAAATACCTTTGTTTGGGCAAGGATTT
GGGATGAAACCACGCGTAGGAGAAGCTACTTCTACGTTAAAGATGGGGTTGTTCACCATTTCCCCATTATACGGGGT
AGAGCCACCATAGAGGATTTTATTGTGAACACTACCCCAGGCAGTCAGGTTGCCTTGCCCGATATTTATTTGTGGTC
AATGCGGGAGAAGGCGTACGTCCACACCTCAAGAGGGTGGTGCTGGTTCAACAACGAGCGCATCAGGGCGGAGATTT
ATAGGCGCCGTTGTTTCTCTTCTTCCTTCTCCGTAGGGTTTTTAATGCATTTGGGTTTTCGCATGATCAGAGCGGTA
AGATTTAAGGGCACTAACGTTCTGCACATCCCATCCTTCAATGAAGAGCGAATCTATGGCTGGAAGACGGGAGACGT
ATATCTCCCCAATG
>NODE_2462_length_997_cov_102.745239CTGGCTTTTGTGTGGACTTCGGCATTTTTACTGCACGCTAT
TGAATGAACGACTGCTCCAGGTCCGTCAGGTTTCTTTTTGTCTGGCCT TGAGCGGAAAGCACGCCATAGATCGGTGN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATACCCCATGGCCGAGTAAGCACC
TCTGATAACGTCCAGTGCAGATGATGGTGCAAGGTCAAGTGAATGAAACGACGACGGTTTGAAGAAAACGCCGGNNN
NNNNNNNNNNNNNNNNATTGGAAGTGAAAGATCCGGACGACCATCAGATGGTATAACGACAGAATCACCAACTATGT
AGCGCATCATGTCGGGCGATGTAATAAGTATTCCAGCAGACGCAAGTGGCGCTAGTACTGACCTTAGCGGAGACAAT
GACGAGTAATCCAATGGGTCAGCGGGAGCGTCGCCAACGTTCGTGACTCCAGTGATGACAATGACACCAACAGTGGT
ACCGGGTGGGCCGGTCGAAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTCAAAACCAGTGTTTATCGTCCACCTC
CGGCGTGGAGAAATAAATATCGCATAAGGGCCATCAAGGAGGAGAACGCCAGGGAAACCGTCGAACTTCGGCAATGC
GGTCGAAATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCTAACT TCATGGTACTTATGACGCCACGGCTGGGT
AGGGGTGTTATGTTTCTGGCCCTGTATAGAAACATTTCCCAAACCTGGACCATGTGCGAGGCAGTTGACGAGAAAAA
GGTCGAAGTCAGCGAAAAATCAGGATGGTCAGTGTCACAAGAATAGCAAACGTCCATGTCATACCTGCCACCGATGG
TGGCAAGGTCATAAAGTTTCTTTGGCGTGTGTCTAATGATAGGGTCGCCCTGTG
>NODE_2463_length_542_cov_37.859779TCGTAGTGCCAAGACCAGTAGGAACCAAACACGTAGTGAGAG
AACAGACTGCCATAAATAGCTCTGATTTTCCCATTTTCATTGCCTTTGGTGTGCGCCCTGGCTAGATGAACAGGTGC
CGTCTCAAGCACTTGCCAAATTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNCATTCAACCATATAGCCTTGTCGTCTTTTGCAATGTTCTTCTCTCCAGACATCGATCCTCTAATCATCCAN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAGTCGTTGAAGGAAGTACTCGGCACTGGTTTATAAGATGCCTC
TGCCTCGAGAGTGTCCAAAAGAAGATTTCTCAACTCATTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NATATAGCGATTGCGTAAAATCATCTTCACTGTGAGACCACAAGTTTTCGGCCCACCTGT
>NODE_2466_length_318 cov_60.578617GTTTAGATGAAATGCAAAGGTTCCTAGGTAGTTTGTCCAAAG
TGGATAGGGTAGTGTACAGCATCATATACCCATCAGAGGTAGAAGCAGGATATTCACAAAGCCTGTTCCNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGAAGGGGCCTACACGCAACCTGTGAACC
CTTGGCTGCTGAGATGCTCAAAGACAGAGGATTCAAAGGGACGCCCATGGACGATCACAAAGCTCCAAACAATCGGG
GCTCATCATCTCTTCAGCGCCATAAAGGGTAGTTATCTAACGGAGGAATCGTACAAGTACGATAACT
>NODE_2468_length_526_cov_207.193924GGATTGCCCTAGTAACGGCGAGTGAAGCGGCAACAGCTCAA
ATTTGAAATCTGGCTCTTTTAGGGTCCGAGTTGTAATTTGCAGAGGNAGCAATAGCTCAAATTTGAAATCTGGCGCT
TGCGTCCGAGTTGTAATTTGTAGAGGATGCTTCTGAGTAACCACCGACCTAAGTTCCTTGGAACAGGACGNGTATGC
GGTCGGAAAGGTGCTCTATACGTAGCTCCTTCGACGAGTCGAGTTGTTTNTCACAGAGGGTGAGAATCCCGTACGTG
GTCGCTGGCTATTGCCGTGTAAAGCCCCTTCGACGAGTCGAGTTGTTTGGGAATGCAGCTCAAAATGGGTGGTAAAT
TTCTTCTAAAGCTAAATATCGGCCAGAGACCGATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGGAA
AGAGAGTCAAACAGCACGTGAAATTGTTGAAAGGGAAGCGCTTGCAGCCAGACTTGCTTACAGTTGCTCATCCGGGT
TTCTACCCGGTGCACTCTTCTGTAGGCAGGCCAGCATCAGTTTGG
>NODE_2491_length_254_cov_63.208660ACGTCGTGAGACAGTTCGGTCCCTATCTGCCGTGGGTGTTGG
AGTATTGAGAGGATTTGTCCCTAGTACGAGAGGACCGNATCACATCCTGGGGCTGGAGCAGGTCCCAAGGGTTTGGC
TGTTCGCCAATTAAAGTGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNCCGTGGGCGTCGAAATTTGAGAGGAGTTGACCCTAGTACGAGAGGACCGGGTTGAACGTACCTCTG
GTG
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>NODE_2502_length_239_cov_311.577393GATTCACCCCCGCCCATATTGTAATTGCAATTCATAGACAA
GCTGCCAAAGCATTTCCGCAAAGACAACCAAGCCTATCAAATGTGGTTCACGAGCNNNAGCTCTATTTCAACTCAAG
TAAAATGTGCGGGACCAACATCATCGTTTCTAGCACGGATTCTGGACTTAGAGGCGTTCACCGTAATCCAGCGCACG
GTAGCTTCGCGTCATTGCCCGATCGGACAGACGCAAATACCAAATATCTGAATGAGCGGTTCCTCT
>NODE_2505_length_79_cov_55.177216AGAGTGCAACGTGGACACAAACGAGCGGAAGTTGGTGTTAAAG
GAATGGGCAGAACACAAAGGTTATTTGAAACAATTATGCTTCCAAACAGTGACGAAAT
>NODE_2508_length_93 cov_69.634407CCCAATGAAATTCTCCGGTGTCAGCCTTCTCACGGTGGCCAGC
TTGTCATCTGCCAACATGGCATCTTCAACGTCAGGGTGCAGCCCCTCTCCAAACATGATGGCCGGTCCCATT
>NODE_2513_length_331_cov_82.549850TAGGGCGCGTAGTCAGTGGGGGTAGACGCGAAACCTAGTGAG
CTACCCTTGAGCAGGATGAAGGAGCGGTAACACGCTGTGGAGGTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGGAAATAGCTCGTACTCCCCGAAATGTATTGAGGTAC
AGCGTCGTGGTTAGGTTTGCTGGAGGTAGAGCTACCAATAGGACTAGGGGGTGTCAGAGCCTACCGAATCCTGATGA
ACTCCGAATGCCAGCAAATTCATACACGGCAGTGAGGCCTGGGGTGCTAAGGTCCCCGGCCGAGAGGGAAAGAACCC
AGA

>NODE_2527_length_584 cov_94.361298TTGGCAAAGTACCGACATGTGAAGATAGAGGCATTTGGCGAG
TGTAATTTTGACGAGTAGTGCGAGGAAGTTCCGATTCCTTGACTAGCGAGGCAGNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NTTGAAGGAAGGATTACCGGTTTTGAGGTTGGTCATGAAGGTGATGAGTCGAGCCATGAGCATGGGATCCAGTTTGT
CAAGATTCGGTACGCCTTTCCGAAGATATGCGAGATTGANCGTGTCGAACTTATCCAGATGAGTTGCTATCTTGGTC
GTCGCGCTTGCGATGGCATCAGAGTTTGCTTCAATCCTGTCAGCTTTCTCAGCAATGAACAATGAGCTCTTTTCGAT
CTCTTTCACTGTGTCGTTCAATGCAGCGTACGGTTTGACGAATTCGTCGAAAAAGCGTTGGAGTGAAGAAAACAGCT
TTCGATAGACAGCAGGTTGAAGTCCGGAGAAGATCATCTTCACAGTGGCGTCGGCGTTTGAATCATGACTGGATGGC
AATTCATCGAGGATGTCGCGAACTT

>NODE_2528 length_1006_cov_84.276344TTGCTATGACTTTTTACTATCGTCCGACGGTTACTGAGGCT
TTTGCTTCTGTTCAATACATAATGACTGAAGCGAACTTCGGTTGGTTAATCCGATCAGTTCATCGATGGTCGGCAAG
TATGATGGTCCTAATGATGATCCTTCACGTATTTCGTGTATATCTCACCGGTGGATTTAAAAAACCTCGCGAATTGA
CTTGGGTTACAGGTGTGGTTCTGGGTGTATTGACCGCATCTTTTGGTGTAACTGGTTATTCTTTACCTTGGGACCAA
ATTGGTTATTGGGCAGTCAAAATTGTAACAGGTGTACCTGAAGCTATTCCTGTAATAGGATCACCTTTGGTAGAGTT
ATTACGCGGAAGTGCTAGTGTGGGACAATCCACTTTGACCCGTTTTTATAGTTTACACACTTTTGTATTACCTCTTC
TTACGGCCGTATTTATGTTAATGCACTTCCCAATGATACGTAAGCAAGGTATTTCTGGTCCTTTATAGAGAAGATAG
ATCATAGATATTTATAATCAATCATTTACACTACGGGTAGGAAGAATAGTATTTCATTGCTACAAATATGGATTATT
GAAAAGAATAAGACATGTATTTGGATCTTTCCCTTCAACTCCACAATATTGTATTTTTTATAACGAATAGTTGAAGT
GAATTCTCCGAAGAGAAAATGGATTATGGGAGTGTGTGACTTGAACTATTGATTGGGCCTTGCAGATATATACCTTT
ATCCGCCACATTGAAATTCACAACCAAATGTGTCTTTGTTCTAACCACCGCGCAAGCCCCATACAGAATAGGCTGGT
TCGCTTGAAGAGAATCTTTTCTATGATCAGACCCGAATCATGTCGTGCATGAACAGGCTCCGTAAGATCCAGTAGAA
TAAGTGATGCGTCATGATCCAGATTATGTTTTATCTATTTCACTTACTTAACTTAATAGTAAGTATGGAAATGCATT
CATTTCCTCTGCATCGACCCGATTTATGATACTATCGGAGTGAAACAAGGGATCTAAAGAAGA
>NODE_2533_length_494 cov_211.704453CTGGCCCACGCTACCAAGATCGTTCCATCACAAACGCCTCG
TCATGCGCGGGTCGGTAGTACCGGCACACCGTCGGTAATGCCATACGAAATCAATNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNTGAAGGTGCACGGAAGGATAGCCGCGGGCGATGTGCAGAAGGTTTACAACATGTC
GGAGGAACTGCTTAGCACGAAGAGTTTCCATGACGCGCAAGAGCTGGCGGGATTGGTTCAACACATGGGATTCAACA
TGGACCTGTATGATCGTGATACGAACCGAGTGACCAGATACGGCACGCATGAAGGGCAGCACACGGTCACAGTTGTC
AAGAGTGGGAACCACTTCGATGCCGGCGTATACGGGGGCGGTGAAACAGAAATAACAGTAGCCCACCTAGAGGAGCA
GAGCATAAGAAGC
>NODE_2536_length_110_cov_100.727272ATGTTGGCGGAGAAAAGTGAGTTCTTCAGGAACACAATAAC
AGCAGAAGGGACGTATGCCAGCCCAACCAGGGGATTGGCCGGATTTATCGCAGGTGATTGGGAAACGTCTGGCAAGT
TCACGATACGTGAG
>NODE_2540_length_100_cov_68.629997ACAAGGACCCTACACTCGGATACGTGGTCCGCGCGATCAAGC
GCATCGAGAGAAATACACAGGCCTGCATACAGCGGGTGCTGGAGGTGGTGTCCGCGGCGCGACACAGGCGGATTGAC
ATG

>NODE_2541_length_183 cov_82.032784TTCCTGCAAGAAGGAGAATCAGCACCTGAAGAAGTGACACCT
GTCAGAGACCCGCGCCCAGTGAAGCATGAGAGAGAAGAGGAACCAACAGAGCAAAACTTCGGTAACTACCGTCCCAT
GATCACCAGTTTAATCGACCCAGCTTTGTTATCCAAAGTTGAATCTCCACCCATTCCAAAGCCAACTCCGCCTGTTC
AGAGCCCTC
>NODE_2544_length_155_cov_70.929031AGAAGGTGTACGATGTTTCCTCCTTGGAGAAGCTGTTCCCTA
AGAGCATCATAAAGGGTAACGTGCACGCTGAGATTATCGTAAAGAACGGGAAGGTCGATGTGGAGCTTGACCTACTT
GGTCCGGATGGGAGTGATGCTCTCGTGTCTTACGGTAAACCTTACGTGCATGTTGGTT
>NODE_2547_length_83 cov_100.819275GCGACGATGTTTCTCGTATTAGGTTTATAAATTTTTAAAATT
GCTTTTTGAGTGGGTTTTGTTGAGTCGACGTGATGGCATTCGAACTGAAATTAGGGCAGATAT
>NODE_2553_length_140_cov_53.292858GGAAGATGCTAGGAATGCAGTCGGGGCTGGCCAATAAGCTCT
TTCCCCTCTACTCGGTACGGCGCGTGCACTGGAACGGAGTATTCGATAAAATAAGGGAAGGCGTCATCGCAAGCAAC
ACGTTACTGGGAATGCCACTAACTGGAGAAGAACGCGATTTGG
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>NODE_2559_length_112_cov_80.919640CAAAGCTGCTCTGTCTCTGTTGCAGTAACCACATTGCACGCC
TTCTGTCACACCAACCCTTGTGCCTTGACACCCGCTGAACACTGCTTTCTCCTTGTCTGCCGACGTGATGCAATATT
CACTAACTAACGCAT
>NODE_2560_length_991_cov_140.327957TTGTAGTTACGCAGGGCATTGGAGGCAACGATTGAATCAAT
CGTGTCAAGCGTATCTTCCTCCGCATTGTCATGTTGTGAGATTTCCGCTGATAAATGTGAGTTGTGTCCGTACATGC
TCCGGGGCTTAACGAGGCGAACATCACCATTCGCCAGCAATGCGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAT
GCCGGCGGCAGTAGCAGTTCCGAGCAACCGAAAACAAGTGACGTTCCGTAAGATCGCAACTCAGACAGTCTGACCGA
CGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACCGACGGTG
AAATGACGGGTGAGTATGTTGTCGCAGCTACATTAATGCGCTGTAGGAGACCGGCTGAAGTCGGATATTCAACGACA
GGCATTCTGGGGAGACCACGCGTAGGAGCGGATGCCAACAACATGAGAAATGTCGAGACATCATCATGAGATGGTGC
GTTCTTGTTTGAACCTGGAAGGTCAATCCCTGAAAGGCCGACGTCTATGCACACATCAATTTTGGCAACTGCAACTG
CAGCAAGAACTGTGGNAATACTCAGTTCAGTCGCGTTCTGCGCCCGCTGCCATAGCACTCTCATTCATTTTAACTGG
AGGAAATAGCGACGTTGCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTTGA
GGAAACAGATTCAGTCGAATCTGCGTTGCTCTTGGCTCTTCGGGTCCTTGAGGCCGCAAGACATCAGCGGGACACGT
CAATTTATGGGCCCAGGCTAAACAAAGACACCATGTTGGGNNNNNNNNNNNNNNNNNNNNNNNNNNATGTTGCTCGT
GGGAGGAGAAAGGCTGAACGTAACACGGCTGCATGCATTAATCGTGTC
>NODE_2564_length_380_cov_95.634209ATGCCTGCAGGCCACGGGAAGACGACAATTGCACACAAGTAC
GGATTTGTGGATGTAGACATGCTAGTAACACGCAAGGAGCATGACGATCTAGCCGAAGACAGGGCGTCGATTCTGGC
GGGGCAGCAGACATGGATGGAGCACAATACTAAGTGGTATGCCCGGCTCAATCAGACGCTTGATTTGCTAGACTACT
CTATGCCCGTAATAATCTTGGTTCACACGGAAGAAATTGCCCTCGAGCTCGGCGCGAGGCCCATCGGTNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACT TTCTCAAGAT TAAACTACACAACGCTCCACA
CATCCAAGCAGGTACCAAACCAGTTTGCCAATCTAACAAACAGGGACCTGGA

>NODE_2583_length_289 cov_63.487888GGTGCTTCGCACAGATTACCGCGGGAAACGCACGTTGATGAC
GGGGCAATGGCAATGATGGCAGACAAACTTGGATACCACCTCATCGTGGTAGAGCAAGACAGTGCTGATAGCNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
CTCCTGTGCCTGTTCTTTTGCTGTTCTTCTCAGGAGTGGAGTGTCTGGAGCTGTAGTACTCACGTCGCGTGTCTATG
AACTCGTCTATGTCTCCAAAAGGTTTCTTCACCCTATC
>NODE_2585_length_97_cov_60.319588TTTCATCAAGGCCAAGAACGATGGCGTCATGAGCGGATTTTGT
CTGGGGAACGCAGGGACCGAAGAGTGGGAAAGGTGAGCTGAGAAACCAATCGCGGGCGAGTGGTGGGAACTTGTAA
>NODE_2604_length_83_cov_68.590363GCAACAGTCACGCCAATCCCAACCATATCAGAACTGATGACGG
AAAGAACAGTATGTATCGTGGCCCCGAGAGTATCGCTTCTCGTCTTATCACGCCGTCGTCGG
>NODE_2609_length_142_cov_74.507042CTCCTCTCATTCGTTCTCCTCTTTGGTCTCACAAGCTGTGGT
TCAGGTAAGTTACCCATAGACGTAGACTTATCACCGTAATATGTGGTCCACTTTTGATGTCTCGAGTTCCGCTTCCT
GTTTATGTGTATACATGTGCCTTCAATCACAAACGTTGACTTAGG
>NODE_2612_length_5804_cov_126.984497GTCTCATAAACATCCCCGCGGTGCAAGGCCTTGTTCAGAG
TCTCCAAATCCTTGGTGTTCCGCTTTACGTTAAAGACCTTTATCTCATGAAGAGCGTGTGATGATCCCTTTGAATCC
TGAGAATCTCCGTTGGACATACTGCGGATCCCCTGCTGAGTACTTTATTCTTGAGCACACCTTCTTATTATTAACAT
ACAGATCTACACTTAACCTAGAACGCTCGAAATTGACGACTAGCTCCCCGTTCACAGCACCCAAATCAACCGGTAGA
AACGCTGCACCTCTTGCTATGCGATCTAGCAAGTCATCCAGTATCAGACTAACTGGACGAGGGCTGAAACTAANNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNC TCC
CAACACGTGGAGCACGTTATCAATCGACGAGTAACCCAAACTACGCAAACCCTCTAACAACCTAATACACTTATCTA
AAGGCAATGACTCTATGGACTCGCTACCTAACGTACTCCTATCAAGACCAAAACGAAGGAAATCAAGCAATTCGGTA
CTCTCGCCCGACATCATTCAACAGAAAGTCATCGTCTCCATCGCTATGGGCCTCACACTCATCATCACTGAACAACC
CGGCTATCTTCTTCGGGAGTTTATGTTTGTGCTCCACAATCTCTCTGATCAACTCCTGCTGAGCATCAACATCAATA
TTCACATCATATAGGTACTCACTTAAACGGTACCCGAAGCTCGCCTCGATAGCGTAATTCACGATGCATAGGTCCAG
ATTCCCTGATCTTTGCGCTATCTTCCACCTATCCAGGATCAGATTTGGTTCTTTAATGATCCCGTACGGGCTCATCC
TCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTGAGAGTCAATTCCTCCAGAGTCTTCTCATAG
TCCTTCCTGACTTGTAGTACTCCAGGTGAGTACATATCATCCCNNNNNNNNNNNNNTTTTTATCCAAGTGGTACCTC
ATGCAACTAAAAACCATATTGCTCATGGTGTTGAAGAAGAAGGTTCCGAATTCACCGGAGAACCTCATTATGGCCAA
ATCACCCAAAGCACTGCCCATCATCAGTTTGAGCGTTTCATACTCCTGTATCATTTCCTCGGGCCAGAGGAAGAATC
TGAGTGCCTCTATCTCCATATCCAGTATCTTCTCATCCTGGGATCTATCAAATGCCTCATAATCCGAATCTGTTCCC
AGCATACCCTCGACCCAGGTCTTTGACCACTTGTCCAAATCCATGTAGTTCTTCTGGGAGTAGATCATCACATNGCC
CTCGACCCAAGTCTTTGACCACTTGTCCAAGTCCATGTAGTTTTTCTGGGAGTAGATCATCACATTTTCAGGGAGGA
GCTCTCTGAATGCTTTTTCTGTTTGACGCAGCAAGGGCCCAAACCTGCATAGTACAGAGTGAGCAAAGCAAGCTATG
GTCTGTCCGGCCTTTGCATCCACTCCTCTTTTCTCCATTTTGGTGCAGGTCTGTTGCTNTTGTCCAGCCTTTGCATC
CACCCCTCTTTTCTCCATTTTCGTGCAGGTCTGCTGCTTGAGGAAGATCTTGAGGTAATTGCTGGGCCAATCGGGAT
CACTTCTTCCCGAGTGCTGTTCTATCAGCGCGGCGCTCTTTTCCACCCGCTTCCTCATGAATTCCTTCTCGCATTTT
TCAAGCTCGGGCAATGACTCTATATCCTTCCACTGATAAGTCTCTTTGAGCACGGAGAACATTTGGCGCCCGATCCC
ATGACAGCTAAGGTACTTTCTCCTATTCCCTTCATAGCTTCTATACCTCAAACGCTTCTTCACCGACATCATGAAGG
TGGCTGTATCATCTGATGTATGCCTGAGATATAAAGCTTTGTGGGTCATCGGGTTGGCCCCCCATTGTCCGTACCCC
TCCTCATCTATTTGTTCAGTGCGCCCAGCCTCGGTGTATTGCTCTCTGTCCTCCTTTGCCTTCAAGTCAAACGGTAT
CAACTCGTTCAGCTTCTCACTTAACGGTAAGTGAGTCCTTATCGGCTCAAGGGCGACTGGCTCCTCAATTTCCACCT
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CCTCTTCCTCGATATCCTCGTAAAGGGATAAAAGAGACTTGAGATAGGGATCTCCTGCCAGCCTCTCCTCATAATCC
ACATTACTTGCTAGGCGGTTTTCCTCAAAAANNNNNNNNNNNNNNNNNNNNNNACGAGTGCGATGATGCTGGATCTT
CTGTACGTCTCACCGCTGAGAATCTTCCGTAGGAGCTCACTCTTGGATGTCCTTAGCAGCACCTCTTTCAGCTTCTT
GTCCACACTAATGGCGATCTCCCCTCGAGACCTAGTGAAGGCCACCATTACATCCTCATCATCCTTCTTTGCCCAGT
GCTCGCACAATTGTATCATGCAGCTCTTGAAGCTCAGGCCTTGGGTCTCACTCACCGTGTACCAGCCAGATCCATTC
GTTTCCTTCATGGCCCTAGTGGCGCAGATCACTGGTTCATCCTTGCCCCTCTTTGATCTGAACGTGATCCTCTTCTC
TGCCTCCCCTCCCATGCACTCGATCTCAAAGATCTTGCAGTTCTTGGGCAACCTATGTGAGTAGCAGAGATAGGGTA
ATGCACCCTTTATTCTGCTAAAAATATCCTCTTGACTTGCCTCCAGAATCACATTGTCTCGTTTACTGTGGTAGGAG
CTTTGAAGTGGATCACCTAGTAGTACTAAGGTGCTCGGATGGAACACTGAGATGACCAGATCAATATAACCAGGTGG
GAGCAGTCCTATCTCGTCAATGACTATAGCCTTACATCAGAAGTCGTCCATNNNNNNACCACCTTGTGCTTCTTAGA
GATCTTTCCTACCCAGTCATCCTTGAGTACCTTTCTAGGACTTATAACTAAAGTTTTTTCGACATCACAACTCCGGA
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGGCGAAACCAAAGGAAGTCAATACTTCAGTCGGTTCCTCCAA
TTCAGCCGCGTGCATCTTCCCTTTATTGTACTTTCCCAGAAGTACACCCGTGCACCCACTATAGAAGCTTTGAGCTA
ATCTGTCTGCTTTGACCTTGTCAACCCGGAAGATGCCTTGACCAACCCCATCACTCAGGAGGAGCGCCTCCCTTAAT
CCACCCGAGCTTGCCACTCCTTCGAAGGGTTCCACATGCCCATCACCCACTCTCAGGTGCAGCTTCCTGTAATCGCC
TTGTGTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTTGGGGGGACTCCCCGTTTACGATTGAGACCACCGTGGGGA
TGCTTAACTGCATGTGCTCTGCTATGGCTTTCANACCAGTGTGGCCACACTTACACCACCAGATTCGATCTCCTTCA
AGGTTTGGGGGGACTCCCCGTTCACAATTGAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTATTCCGATGAG
CCCTCTTTTCTCTGTGCCTCGTAGTCCACGGTCTTATCACGAATGGTGATACTGCATCGCCCGTCACTGAGCGATTG
GACTCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGGCCCCG
CTCGAATTCTCCTTTACCTCAAAGAGAGCTTCACCGTTCAGATTCACGGTGACTACGCTACCACCTGGCAGGTAACA
GGGCTCATCATCGGCGTGAAAACCTATTGCCCCATCTTTTGTGTATCTCTGGATTAGGCAATGATCATAGCTTTCAT
CCAAACCCAGTTCCGCTATGAGCGCATCGAGGGCATCATCCCAGCCTAGGGAGCGATGGTGACCCCCTGCGTATTTA
TAATCCTTGCTGTAACGGCTATAGAAAGCCACCTCACGCCCCCTTAACTGCTCGGTGAAGATCCCCTCCTTGATCAA
CTTCCGCACTTTTGNTTGCTGTAGCGACTATAGAAAGCCACCTCTCGCCCATTTAATTGCTCAGTGAAGATCCCCTC
TTTGATCAACTTCCGCACTTTTGAGAATCGAGGAGTACCCACCTCATCATTTCCAGATTCGCTGACCATGTGCCCCG
TTTCCTCATTGGTGCTCCCTTCGCTCTCTGTATCCTGGCTCGTGAAGAGTCTTGCCTCTACTTCCTCCTCGCTTAGA
AGCCCATCCTCCAAAGCCTCTTGCATGTCTTGGACATCGGNGTACCTACCTCATCATTACCAGATTCGTCGACTATG
TGCCCCGTCTCCTCATTGGTGCCCCCCTCGCTCTCTGTATCCTGGTTCGTGAAAAGTCTCGCCTCCACCTCCTCCTC
GCTCAGTAGTCCATCCTCCAAAGCTTCTTGCATGTCTTGGACATCGGTAAGCCCTCTGCTCTCCATGTATTTGAATC
GACCCAAACGAATTAGGAACGAGCGAAGGTTTAACAAAGAGCGTGCGGAGCATACCACGANGCCCAAGCGAATTAGG
AACGAACGAAGGTTCAATAAGGAGCGTGCGGAGCATACCACGACAACCCGGTTGATTTCCACTGGTCTTGCGCTCTC
CAGGATTAGCGCGTGTGACCTCATGATTCTAGTGATTGGGACGTACGCTCTCCTGTTCTCGCCGTTCAACACTGACG
CACTGTATGGTTCTGGGTCCCGGTCGTTTTTGCATAATTCTTGGAGATTCACTTCATTTAAAGCGCTGGCTTCCTCG
TCCTCCACCCAGTCCACCACTCGCTGCACCATCAGGCTGCTTCCCCTGTACACCCTCTCCATGAACTTTCTAGGGAT
ATGGAACTCCGTGGTCTCACAAGCCCTGATGAATTTCTCCAGGCATCGAGCATCATACTCTGGTTTATTGAAGAGCC
TGGTAAAGAGGTTGCCCGCGATATCATGGAATGCCTCGGAGAGCAGACTTTTAATGCTTGGGTTCCCCATCCTGTCG
TACAACCCAGTGTCCTTGATCTGTTTTGCTAACTGGGCCACAAATAGTGCCTCATCCATATTCTCTTCCCTATTGCT
TAGCATCCTTAGCTTGGCCACTGCTGAGTTTGAATCAGCTTTCTTGAGAGCGCACAAGTATAACAGAGTGGGTCTAA
TCATCCTGGCTCGCAGATACAAAGGCTTACACCCTCTTCGCCCCCTGAGTATGTCATTGGGGTTGATGACTGTGAAG
TTGTCGTACTTGTACGAGTCCTCTGTTAGGAAGCTACCCAGAACTGCACTGAAGATGTGGTGCGCCCCAACGGTCTG
CAGCTNCCGCAAGTACAAAGGCTTGCACCCTCTTCGCCCCCTAAGTATGTCATTAGGGTTGATGACGGTAAAGTTGT
CATACTTGTACGAGTCCTCCGTCAGGAAGCTACCCAGAACAGCACTAAAGATGTGATGCGCCCCAACGGTCTGCAGC
TTAGTGATAGTCCAGCTCCTAGATTTTGAGTCTATAGTCTTGCTGCACCCTAGTAGCCNTGTGATAGTCCAGCTCCT
GGACTTTGAATCTATGGTCTTGCTGCACCCTAGTAGCCAAGGGTTTACCGGTTGTGTATAGGCCCCTTCTGCCTTAC
CATCTGGATACCAGGTCAGCCTCCCTTCCCGCAGATCAAACGTGTAAGCCTCTGGAAACAAACTCTGGTTGAAGCCA
GCATCCACCTCTGCAGGGTACACAATGCTATACACCACCCTATTAGCGTGCTCCAGCGACCCTAGAAATCTTTGCAT
CTCATCTAAGCTCCAATATTGGACCTCGTCATGGATGAACACGCATTCACAAGTTTTCTCCAGATTTATTACGCCAC
ACAACGAACCT
>NODE_2626_length_550_cov_49.954544TGTATGAAATGGGACTGCAGGACAAAGAGGGTCACCTTCACA
AACTTTGGCGAGGGTTATACTCAGGCTGGCGCGGAACGACGTGGATCAACACGGTCCTGAACTTCTGTTACGTGTCA
ATCGCTCTGTTGAATATGGAGAGGCTAACGGGTGTCAGCGTCGTTTTGATGGTTGACCATGGAGNATGGTTGACCAT
GGAGGCGACGATTTAGATCTGGTGCTTAGCGAGCCAAGTGTCATGCCAACGTTTCTAGAAATAATGGATAACATGCT
GTTCAAAGCTAANNNNNNNNNNNNNNNNNNNNNNCTCAGAGTTTTTCAGGAACACCATATCCGGCGCTAGAGTGTAC
GCTAGTCCAACACGTGCGTTAGCTAGCTTCGTCGCTGGTGACTGGGAAGGTGCNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGATG TG TCAAGGGTTC
ACCATGTCATGTATCTCACACTGGTGCAAGGTTAAGGATGGAGAAGAATGGATGAACCTGCCAGAAGC
>NODE_2646_length_333_cov_58.099098GGCTTGGAAGCAGCCATCCTTTAAAGAAAGCGTAACAGCTCA
CTGGTCTAAACAAGGGTTCCTGCGCCGAAAATGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAATGCTGACATGAGTAACGACAAAG
AGTGTGAAAGACACTCTCGCCGAAAGTCCAAGGGTTCCTGCGCAAGGCCAATCCGCGCAGGGTGAGCCGNAGACATG
AGTAGCGATAAAGAGGGTGAGATGCCCTCTCGCCGAAAGACCAAGGGTTCCTGCGCAAGGCTAATCCGCGCAGGGTG
AGCCG
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>NODE_2650_length_226_cov_82.805313CCTCTGTGCTTTTCTCTCTCATTCTCATCCGCCAACACTGCC
AGATTGATCTTTGTTGCAAGTAAGGTAGCTGCCGAATCTAGGTCGAACGCTGGCTCGTAATGGCTAACCAGATCCAT
TGCTGTGCCAGCATCCCTTAACCTGTCAGCATTGGCAGTACTGTCCGGTTTCATACCGAAGTAGACGAGCTTTGGCT
CACCTCTCAAGTTCAATATGTTCCTCTGCACGCTGGCAACCACATCGCGTTT
>NODE_2655_length_107_cov_69.102806CCCGTACCAATAACAACCTCGCGCTATTCGCCGATTTTAATG
CCTTTATTACTGAGACACGTCAGGCTTTTGGCATCGCCGATAACAACATCGATGCGCTCCTGCGACGCGAACTAGAC
CAGCTGACCT

>NODE_2656_length_83 cov_61.698795GGGTAAAAAGGTGACCAGCAAGAAAGCGAAGCCACGATGTGGC
TCGTGCGGAAAGAAAGGACATCAGGCGACCGACTGCAAGTCGAAAAACTAGCAACGCACCGG
>NODE_2658_length_195 cov_53.384617CTTGCCTCTTGTACTCTCTAAGGAAACAAACCCGCCCCGTAC
ACTTCTTGAATCAATCTTAACGACCTTACGACAACATGAGCAACTGCAGCGACCTNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNCCGCTCCTGATCGTGACAACGATTTCATTCAGGACTGGAGTGAAAATGTCTATGGG
AATTTATCAGACATCAACGAA
>NODE_2660_length_409_cov_38.474327GAGGCAGCAGTAGGGAATATTGGGCAATGGGCGAGAGCCTGA
CCCAGCCATGCCGCGTGCAGGAAGAAGGCTTTCTGAGTCGTAAACTGCTTTTGACAGGGANNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GAGGGTGCGAGCGTTGTCCGGATTTATTGGGTTTAAAGGGTGCGTAGGCGGTTCTTTTAGTCCNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNTGGAGGAATACCGATGGCGAAGGCAGCCATCTGGCCTAATACTGACGCTGAGGTACGAAAGCATGGGGAGCAA
ACAG
>NODE_2668_length_1027_cov_415.327179GAGGAGAATCGAAACCACCTGGTTGGTAGGAGCAGGCAGG
ATTATAATTACGATATACATATAACAACATATATTACACACAANNNNNNNNNNNNNNNNNNNNNNNAAGATGAAGTG
GAAACCTGGACAGAAGAGGAAATTAAAGAAACCATAGAACATGATTTCTGGTACGGTTTCAGGTCACGCATAGGCTG
GTGTCCCACGAAGCCCGACATCGTGATGGTCAGCAGTCACACGAGTATGCTCGCGGGCTCCGGCTCACCAATACGGT
TCATGCCCAAGGAGCTTGGGAGTGGCAACTTCTTCGTCGAGGTTCGCAATAGTGGAATATACAACAGACAGCAGCTA
GTGGACTATCTAACTGGTGAGAACAACTTAGTTATACCACTTGACGTACGTAACATGCTGCTCAACAGTGATGTTGC
CGTCATAATAGATGCATACTATTTACTTTAGTCCTATGCAAGACTAGAGCCCTGAGGAGAATCGAAACCCCCGTGGG
GTAGGCTCGTTGGTCATTTATATAAATAGCTTTTGCTTACATTAACACATACAAACCCATATCCAAACACATACAGA
ACACAATTTGCAACAAACATGTCAGCAGTCGACAGAGTGGTGGACTACATGTCCGGGTTACCTCAGGGTGCCGAGCA
TGCGAAAACCTATGCTACCGAGTTTGCTGAGAGAACAATGAGAAGCGGAGTGGCCATTGTGAATGGTGTTGACGAAG
AAAAGAAGATGATCTCGAAAGGGGAGAAGGAGATAATCGGGAGGTTGAACTGCCCGGCTAAGTTCACGCGCCACAAT
TTCGTCATTGACGTCAACCTCGGTGTCTCGGTTTCGGCTGAGAAGAAGAGATACGTACGGCGTGAAAAAACAGCCAA
GCTCGACTTCTTGGGCTCCAGGGATTGGTTCTTAGAACCCGCAAAATCAAACGCAATGTACTCGGCCAAAGAATCAA
CAGTGCACCTGTTGGACAAGGTTCAAAAACAGAAGATTCTCGCCAAGTGTCCGACAATCTCTGGTGAGTTGGCAAGT
GATATATT
>NODE_2669_length_971_cov_131.069000TAGATCTAGAGGGAAATTATGAGCATTACGTTCATGCATAA
CTTCCATACCAAGGTTAGCACGGTTGATAATATCAGCCCAAGTATTAATTACACGACCTTGGCTATCAACTACAGAT
TGGTTGAAATTGAAACCATTTAGGTTGAAAGCCATAGTGCTGATACCTAAAGCAGTGAACCAGATACCTACTACAGG
CCAAGCAGCTAGGAAGAAATGTAAAGAACGAGAATTATTGAAACTAGCATATTGGAAGATCAATCGGCCAAAATAAC
CATGAGCAGCCACAATATTATAAGTTTCTTCCTCTTGACCGAATCTGTAACCTGCATTAGCAGATTCATTTTCTGTG
GTTTCCCTGATCAAACTAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACATGTGGA
ATGGGTGCATAAGGATGTTGTGCTCAGCCTGGAATACAATCATGAAGTTGAAAGTACCAGAGATTCCTAGAGGCATA
CCATCAGAAAAGCTTCCTTGACCAATTGGGTAGATCAAGAAAACAGCAGCAGCAGCTGCAACAGGAGCTGAATATGC
AACAGCAATCCAAGGACGCATACCCAGACGGAAACTAAGTTCCCACTCACGACCCATGTAACAAGCTACACCAAGTA
AGAAGTGTAGAACAATTAGCTCATAAGGACCACCATTGTATAACCATTCATCAACGGATGCTGCTTCCCATATTGGG
TAAAAGTGCAAACCTATAGCTGCAGAAGTAGGAATAATGGCACCAGAGATAATATTGTTTCCATAAAGAAAAAAAAA
AAAAAAANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCAATAAGGTC
GGGATCATCAAAACACCAAACCATCCAATGTAAAGACGGTTTTCAGTGCTGGTTATCCAGTTACAGAAGCGACCCCA
TAGGCTTTCGCTTTCGCGTCTCTCTAAA
>NODE_2675_length_671_cov_44.181820CACCCCGCAACCTAACGAACGCTTTAACGTAAGCTTTAGCAT
CACCGGGAATCGATCCGTCTGCAGTAACAACTGATGATGCTTCAGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNTAAATTGGGTCCTAGTGCAGTGGTAATCTTTCTAGTGGTGAGAATTGTCCAGT
CNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTATAAGTGATCATTATGTCAAGCAAACCTCTAGTATCAGCCTCTC
TTTCAACCATTGTCCGCGTTTGTTCAACTACTCCTTGACGCAGTTTCATGGCNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTTGCTATACCTTGA
ATCTCTTTTGCTCGATGCGAAAACCTTAGAACTAAAGGATGCTTCATCAGATCTTCAATCTTTCTCATGTCGGGGAA
TAGGTGAATGTGATCATATCCAATCACGAATCCAAACTCGATTAACTTATCACTGTCTATTCGGGAGGCAATCGGCG
TATTCAAATAAGGAAGTATTCGACGTTCACGATTG
>NODE_2679_length_295_cov_40.837288AACGCTGCTAAAATACCTCCACCGTACGCTTCACTTGCTGAT
CGAGTGTCAATTCCGGCATCTTCCCAATTCTCGTCAAGATCATTCGGTTCGTTTGCGTTTTCTCCCAATGGTGGGTA
GACTCTAATCTTGAAATTTGGTACTCTTTTCANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

110



NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGTGATTCCCATGATTGAAATTTTTGAC
GGTATTGTTCTAGATTAGTGGGGACTGGTATTGAAAGTTGGCCG
>NODE_2682_length_115_cov_69.052177TTGATGGTAAGCTCCACTTCGTTGCAGACACACCACCTCGTG
GCTCTCCAGCAAGTTCAAAGACTGTAGCCCATGGAAGATCAGGTTAGGACAGCGCGATGCCCAAGCAAGCCTCCCCT
CCCCGAGAGGAGAGACCT
>NODE_2701_length_521_cov_43.579655AAACACCCATGCCCTAGCACCTAGTGCAACGGCTCCTGGTGC
AACAACAAGCACCAGTTTGACTTGGGGGGGTGGTGATTTAGTAGCAGTGGGTGGCAAAGTAGCTTTGTTGCCTATTC
CGTTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNT
ATTTGCTCGTAGCTCTCGTTTGATACCGGATAAAGCAAACCTTGGTTTTCGTTTCCCATGTGATGGACCTGGAAGAG
GGGGTACATGTCAAGTATCAGCTTGGGATCACGTCTTCTTAGGGCTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGGAGTATAAGTGATCAAGGGGTGTTAACTCATATCACGGGAGGAA
ACTTTGCGCAAAGTTCCATTACTATTAATGGGTGGCTCCGCGATTTCTTATGGGCACAGGCATCCCAGGTAATTCAG
TCTTATGGTTCTTCATTATCCGCATATGGTCTTTTTTTC
>NODE_2702_length_673_cov_95.799408CGGAGGCCAGAGCACGATGGACAAAGATTCAGCTGGTTACAA
AGCGTATGAAATGGCACACGCGAACATTGATGTTCAAGCTCACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCAGAG
CGAAAACTGAACGTAGACAGTCTGTATGGTTTCCTACACTCTGTTCAAGTCCCCTTAATCAACATGCCAGCGCACGA
TGACATGACGCAAATGGACATACTGGTAGAGCCTCACGACGAAGAAGCGTTTCATGCAACATACACTTTAGCTCCTT
GGATAGTGGACGAAGTAACGACTAACGCTCTCCCCACAGCTTTCATTTCTTCAAACAAAATCCGAAGGGGAATATTC
GAAGTCATTCGAAATCATGCATTCACATTCTTGCAAAAATCTGCTTTAGATGACTCAGCCACATTCGACGGTGTACT
ATCAAGAAGGGAAGACGCCACATCAACTGCTTTGAGTGCAATGGAACAAATCGTCACTGAAATCGCACGCGTTAGGT
CACCAATGTCGTTCGACCAACTCTCAACATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTTTGATCTGAAGTCCGA
TCCACATGAGATGTTTGTTGGTAGACTGGCTCCAAATTTTGCTTTCGCCCTGATTTGTCTGAGAATGCGACGTCTGA
TGTTTCCCGTTACCTCAAGCTACAACCCTCACGTGAT

>NODE_2709_length_393 cov_62.432571CCAACCCAGTGGGCCCTGACACCGGACTAATCTCTGCCACGC
TCTCGATTCTACCAGTTTCCATAGCGCTAGCAGCAAGGTCAGTCGGGACGACGTACGGCTGCTCACCCGAGACAAAG
TCCCCAAGTGCGCCCGCACTATCGCCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNCCAGCGAGCGCCAAGCATGTTTCGGATCCTTGGCAAAACTCATGATGAACG
AAGTCACAGAAGCACAGCCAACTGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCACAGCTCAGAAACAAGTAT
ATGATGACAGGTGCTCGTGAATTGTAAAACCGTAGGGGTATTTTAAATCACAAGGCATCCGCCAC
>NODE_2726_length_231_cov_55.948051CAATGAAGGGAGGTAGAGCAGGAAAACATGCAATTACGTGCA
ACGAGATCGGTTCAAAAGGCGATTACGTTGAGTCTANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNTCCAGTAACGGAATGGTACAAGTTCACACCTGATGAGGCAATGAAGTGGGCACACAGT
GAANCTTGACAATGCGCAAAGGCCTAGAACCCAATAATTTTGTTGGTGCATTGCTGG
>NODE_2732_length_80_cov_66.037498CTGGGGGTCATAACTTCTCGTCTCTGACCTAACCAGGTGAATT
GTAAATAACCTATACACTCATAGGAAGTGGCACAATATTATGCCAGCCCTCCCATTGGC
>NODE_2733_length_85_cov_55.529411ATTTGTTTCGCCAGATCATTGTTCATCTGTTTGTGCACCACCA
GCCCACCAATCACCAGTACTATCACAACCACACCCCCGATCACCAGTGCCCGCCTGTTCTTGAT
>NODE_2743_length_207_cov_79.086960TGGGGGTGAATGTTCCTTAGTGAATATGATGACCTAGGAATC
TTACTTTAGTTTGGAAGAGGTTAATCTTAGTGGCTGACAAGCTTAAACCATTGCTCTTAACAGTCTCAATAAATCTA
TTGNTTTCCAATGCTGCTCAACAGAATCTGAGTAAATCAAAACATCATCAATGTAAACAATAATGAAATCAGAAACA
AGCCTTTTATGTCTAAATCCCCTTGGAGTTGTT

>NODE_2774_length_259 cov_48.683399CCATAACCTTCTTACACAACTCCATCAATGCGGCGTTAATCT
TCATTGCCACCTCAACCGATACTTTCCCTGGCTCGTTAATAACTTTCGGTTNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNCTACCCCTATTTCAGCTTCAGGTGGTTCCGCCACTTGCGCTTGTGGCAGCTTAGGTGGCTCC
TGTGCCGC
>NODE_2812_length_85_cov_98.129410CCATATGATCACTGGATATGACCCATTTGAATTGTCTGACCTG
ACACAGCGACTTTGGGGCTATAACACCAAGTCATTCCCTCCACACGTTGCCACAATCGTGATTC

>NODE_2823 length_101_cov_69.346535CTAGACATGGTTATGAAAATTGAACTCATTTTAGGGTTTTTG
AACTAGAGCCTAATAGCAGATTGACAGACCTTATGAGACGTCACCCCAACCCTCTTACAGCCTAACAAACGCCTATC
CACG
>NODE_2824_length_206_cov_63.116505GCAGATATCTAATGTCGTGTTCGACGATACCGATTTTAGATG
TTCGGTGGCTTGCGGCGCTAAAGTGTATTGTGATATACTGTCTGGTAATAGTGGCCTACGATTNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCACTGACGGACGAAATAGGAGACTTTCAACCAGTGG
TAATCTTCCCGAAGGGTAGTCCTATACCTTGC
>NODE_2828_length_470_cov_62.146809TGGATATTTTCAACCCGGCTCGTGCCGTAAGTGGTGTGAAGC
AATGACGCGTCATCGATTCCGTGATCTCTAGGCATTGCCATGGGTATGCAAAGTCGGTTACAAAGGCAGTATATATA
CCAACGAACGTCATCGAGTGTTTCGGAAGTGAAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNCTCAATGAGTACTCTCTCGCCTGGCTCCCGTGAAGCGTTGGCAGCCAAGACTACTTCGGGCTTGACTACAA
TCGCACCGACACACTCGACGCACAGCACATCTAGTAATTCGAACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNAGGTGCAATTTCCTTAGCCATGACTACTGACGCCTCCTCAACGGATGTACCAGATGTAATCAGATC
ATAAAACTCCTCCTTCAAATCAGCAAGCACACGCGGCTGCAGCAACGCGTCGACGTCGATCCAGC
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>NODE_2836_length_88_cov_59.000000TCTTCTACTTCTTTCAGCGTCTTATCGATTCGCCCAGTTTCTA
GAATTTCTTCAAGCAATCTCTCATACATCCTCTTCTGAGCGGCTTCGTACTCATCCTTATCTACCCA
>NODE_2851_length_94_cov_56.053192AAAAATCGTGAGTCTAGACGAAGATGCTGTACTCGTTTGAATT
CTCTGCTATGGGGGTAAGAGCGCCACCCGGGAGAAAACGGATGTCAGCAATTTCGTCTAGACTCACGATTTTT
>NODE_2862_length_371_cov_55.204853CCCCGAAGCGTACAATACACTTATGTTGAGGAAGAAGTAGCC
CCGTCAGCGGCTGTGATGGAAAGACAAAGCGATCCGTCGGGGTCTAATGCCGCCGGCACAACGGCTTCTGATGAGAG
CGTACAAAGAGGCGTCGATGGTGTCGTTCATCAGCAATTTAGTGGGGAATTGGCTTGTGAAGTTNAGGCAGACGACG
AGGGGTTGTGTCCGAAAAGCGACGTCGGTGAAGCACTGGTTCAGGAAAGGGGAAGAACCGT TGACGACAACGCAGCG
CAAGCTGCGGTTAACGAAAGTGACGGGGAACCTGCTCAGTCTAGTTTTGAGAGTGCACCACCAGCAGATGTTCCGAA
GGTCGCCCGGCCTGAAGTGCCTGCTCAGAAAGAAGTGAAAGAA

>NODE_2866_length_494 cov_74.949394GAGTGACGTCCAAATCGGAGAGCGTTGACCACGCTGATCTGA
CGTACCGAATAACACAGAACATACCCCCTGCCGACCGAATGCGGGCCGTGACTGAGCACCGAATTGTCATCGACGCT
GACGGGTTTACTCCAACTGAGCGGGNACTAGTGCCATGCTACTTGAGAAGAATCCTGGCGCCTTTGTCACACTCATA
CGGCTTGTGTCGCCACCGAACGCCGTATCCATGCAATAGCTCAGCGGTACCATGCTATTAACCCTATTGCAGTGGGG
CAGTCGCTTGACAATGTCCGCCATAAGTTTGCACTTGCCCCTCATGTTTTCGAAGGCTGATATCAGCGCCTCGACTG
AGTTGAGTTTGGCTGCGATTGTCCACATCATCTGGTACAGGCGGTCAGGAGTACCCCAGTACGTGGTATACTGTGAA
CAACATGTACACCAACTGCAACATGGAGGCCGATGACCTGGTCATGATATCGAGCGGAAAGTTCACAGTTGACACGA
GTATGGTCTGGG
>NODE_2875_length_231_cov_33.896103ACGCTATAAAGACCTAGAGGCGAAAACAAGAGCCCGTAGGAT
GGAACTACGATTAAAACGAATAGAACAGTACGTTTAAAGTCCGAATGACCATGAACANNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNA
GACAATGAACCGTGCAGGCACATCCAGCGCAAGTCATTTAACCCGTTGCGACCCCGE
>NODE_2884_length_209_cov_58.282295ACTAGCTAGTAAAGGATGTCTTTGGTTTACTAGAGACATCGA
AATATTGTTTTAGCTCGGTGGAAACAAAATGCTTTTCCTCAGGATTCTCTCAAATAGAAATAGAGAACGAAGTAACT
AGAAAGATTCTTATAATCACCCTGTTCTAGAGGGATCATCTAGAAAGCCAATCGTTTTGAATGCATTCAGGCAGAAA
AGCTGACATAGATGTTATGGATCGGATTTTTTTTT
>NODE_2888_length_154_cov_51.636364TACCGACCGAAACCCAACGTTTCGAGAATGGACGTTTGGATG
CTATCGCCCAAGCTGGGACTGGGTCTTTCCACCTTTATTATTCTTCTTCAGCAATTTTGGTCTCGCTTGGATTGTCC
AGTGGGATTATTTAATCATAGCAGATGAATCAGCAGCCTTTCCATCTCTGGGAAGGA
>NODE_2890_length_93_cov_64.978493TTTATATTTTAGTTCCGGGTACGTGTTGCCTCTTTCCGATTGC
GTGAAGTTTGTTCCTGATGTGCTGAAAGTGGCTGAGCTTCTGGGAGAACGCGGTCAAGACCCTTTAACCCTC
>NODE_2896_length_339_cov_71.383484AGGCTACGGGCCAGGTCGCGGACGATCAGGCAAACTCGTTGA
TCTTGTCTCATCCTCTCTTGGCTCTGGGTTTAAAGCAAATGCTGGCAACTTCATCATGACCGACATTTNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNTCGCTTGCTGCCCGTGGCCTAATGCTCAGTGTTGCACGCAGGCAGCTAATGGAGAAACTTCTTGAGCATCCATC
GGGCTATCTTGTACGACTATTTGGCTGTATGCCAAGTGGGTCGTATTACACATCACTCCTCAATACGATTGCGAATG
ACCTCCTCGCA

>NODE_2903_length_1194 cov_56.968174TGGAATGGATTGATCTTTTCAGACAACGAATAGCAACCCAA
AAGAGTAAGCACGTTATAGAGTCAAAGGCGCAACAACAACAAAACAATCAACAACAAACATCAACACAAACCAACAA
CAATGTCAAACCACTACCCACCAATTTACCCTTCTCAGAAGATGAAACTCAAACACACATACCAGGGAAANNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGATT
AGAATACGAGGATACACCCCACGCCCACATGAGCAAAATTCTCGCCTCAGCACAGTATTTGCATGGCACCGTAGCTA
CCGCATTAATTGCAACCTTACCATACCACGGGTACGAATTTTCATTTCGGGATCAACTACTGAAGGCCGAACCTGTA
GCTATCGAAGTTCCAGAAGAATTGTTGAATCCGCCAGAAATAAACATTTCACACCTCGACATAGATACCGCCACGGG
GAGAGTCTTTTTAAAACCAAACGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNAAAAATGTTTTCGATCTGATTCGAAGAGCACACCAAGGGATATGGAAGGACGCA
TCAACGAGAGCGAAGTTACGAGGAATGGGCGAATTTGCTTGTTGGTTGTGGGCAGTCATGTCATATAAGTGCGGGAA
ATGTGTTGAAATTGAAAAATTAAAAGAACACAGAGGTAATGGATTTGAAACTAGACATGTATGCGCATTTCATTCGC
CTTCATTTCACGGTATCTCAAGGTTGTTTGATCCTTATTATGATATGCCATTTTTCNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAACAATCGTGGCTCGTTCC
CGTTGGCACAATCACCACTCACTTTGAAGCACTGGCAACCAACTACTGGCTGTACGCTGCGAAGGAATCATTGNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNACTTCGGTGTCAGAGAACATTCGACTAAACCCTGAACATGAAGAGCCGAAGCCAAAGGAAAC
AGATTATCAACCTGTAGTAA
>NODE_2908_length_372_cov_80.134407CGAACTGAAACATCTCAGTAGCTGGAGGAAAAGACATCAACC
GAGATTCCGTTAGTAGTGGCGAGCGAACGCGGACCAGGCCAGNTCAGGCCAGTGCCTGGCTTTAGTTTACCGGAACG
GTCTGGAATGGCCGGCGAGATGGGTGACAGCCCCGTACGGGACGGACGATTGCCAGGACTCGAGTAGGGCGGGACAC
GTGAAATCCTGTCTGAACATGGGGGGACCACCCTCCAAGCCTAAATACTCGTACATGACCGATAGCGAACTAGTACC
GTGAGGGAAAGGTGAAAAGAACCCCGGGAGGGGAGTGAAACAGTTCCTGAAACCGGATGCTTACAAACAGTGGGAGC
TCAAGGTTCGTCCTGAGTGACCGCGTACCTTTTGTATAATGGGT
>NODE_2925_length_79_cov_126.392403GCGTCCGAGTTCCTGTCAGAGAAAGACCCAATGCATGGGCCA
GGGTATGGGCCCAATCGCGGACGCGCCTGGAAGTACACCAACGTGTTGGACAAAGCGTT
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>NODE_2933_length_244_cov_46.209015TGCGTCTCCACGCCACAGGGGAAAATTCTCGTCAGGTCACAC
ACGTCCCTCTTCGCCAAAGTCTCAGGCACACCAGACATTGAACCAGCGGTATACAAGCTTTNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAACGCTTGGACACAATGACTCGTGCTACTA
CCGTTCCGACTGACAATTCCAAGGGTGTCAAAGCTGTACTTGAAGACATTTGCCAAAAATTCATAGGCAA
>NODE_2937_length_327_cov_52.107033CGGGATGATCGTGAACGGGGCAGATATCGTCATGCCTCAGAT
ACTACACGCTATACCTGCTCTAACAGCAGTCAACACGGCGTACGGGCTCTCAAGGGGATGGCGTGNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCGGAGGACTCGGATGGGCTAGCCGCGTTTGCCTG
GATGATGGGCGAGCGCGNNNNNNNNNNNNNNNNNNNCGGTCCTGTACAGAGCGCTCGCCACCTCCTCATTCTCGTCT
ACTCTTCCACCTAGCCCGTCTGTGATCCAGAAGTTGACCTGACCTATCCCAAAGTCGCCATCAGCCTCTGCTTGCA
>NODE_2946_length_102_cov_53.382355CATAACAGCTCGGGGCAAGTTCAACCATTCCTCTCCGTCCTT
GACTTTGCACCAGTGCGATATGCATGACATGGTGAAGCCTTGGCACATCTCGTTGCTTACGCCCCGTCTCCGTAATT
TCCCG
>NODE_2947_length_90_cov_71.000000GTGTTGAGAGATCAGTCGGCACTTCTTTCCCATTTAGACACCA
AGTTATGCGACATGTTTTCCCAGCGCGATGCAATGATACGAGAGAAACCGGCGCATAGGTGTGACGTTT
>NODE_2976_length_266_cov_70.424812AGGAGGGTTGTGAAAAGCAAAATGGTTAGTAATTGCCAAATG
GGCATCTGCAACTGAAGCATCCTTAGTTTTCAAGTAGATTGGGGGCAAATGTACAGGTTGTGATAAAATTAGTTCTT
TTCGATTTGCCCAAACGTAGTTCCGATGAATTAGGGTGCGTAAACGCTTTGCTAGGTTATTGTTTTTGCGTAAAAGT
TTTGGATCTTTTGGTACAGTGATTTTTAATGTTGGGAAGTTTCTAGCTAGAAAGAGATGGGAATCTGGTAGGTAGGC
TATTGACTTGAATCG
>NODE_2988_length_631_cov_120.488113TGGGATCCTGTAGATGAAGACATGGTCTCTCTGGATCCTAT
TGAATTTCATTCGGGGGAGGAACCTTATAAAGAGCGTATTGATTTTTATCAAAGAAAGACAGGATTAACTGAGGCTG
TTCAAACAGGCACANNNNNNNNNNNNTTCCCGTAGCAATTGGGGTTATGGATTTTCAGTTTATGGGGGGTAGTATGG
GATCCGTAGTAGGTGAGAAAATTACCCGTTTGATCGAATATGCCACCAATGAATTTCTACCTCTTATTCTAGTGTGT
TCTTCCGGAGGAGCACGTATGCAAGAAGGAAGTTTGAGCTTGATGCAAATGGCTAAAATATCTTCCGCTTTATATGA
TTATCAATCAAATAAAAAGTTATTTTATGTATCAATCCTTACATCTCCTACTACTGGTGGGGTGACAGCAAGTTTTG
GTATGTTGGGAGATATCATTATTGCCGAACCCAATTCCTACATTGCATTTGCGGGTAAAAGGGTAATTGAACAAACA
TTGAAAAAGACAGTACCTGAAGGTTCACAAGCGGCTGAATATTTATTCCATAAGGGCTTATTCGATCCAATCGTACC
ACGTAATACTTTAAAGGGTGTTCTGAGTGAGTTATTTCAGCTTCACGCTTTCTTTCCTTTGAATCCAAAAAAA
>NODE_2999 length_204_cov_34.401962GCACGTGAAACATCCCTGTTGACATCTTGCGGTCAAAGTACC
TGATATCACCGTCACCCATCGCATTCAGCCTCACGCTTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCGGTCCTTTCGCCCCACTTCATACTTGATCATTG
TTTTCGTGAGATTGAAGTTATGGCGGGTGG

>NODE_3000_length_1245 cov_133.439362CGCCAAGTTTACGCGGCACAACTTTGCTGTAGACGTAAAT
CTAGGTGTTTCAGTCTCGGCCGAAAAGAAGAGGCATGTCAGGCGTGAGAAGACTGCAAATCTAGATTTCCTAGGCTC
ACGCGACTGGTTTCTGGAGCCAGCACGTTCTAACGCAATGTACTCGGCCAAGGNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCTAGCTAGCGATATCTTTATCACCAGCGTTCATGAGAGA
ATTTCAGTACCGTCTGACATGCGGCATATGATGATGAAGATGTACTTGATCTTGCAGGATTACAACCTCGGCGTCAC
ATCCAAGTCAGAAGACGTCAGCCATGCCAGTGATTTGACGTACAATTTGACACGTCACATAACTGCAGTCGATCGAA
TGACGGCAGTTACCAACAGGCGCATTGTCGTAGATGGGGACGGTTTTACGGCATCAGAACTTGGCCTGTTATCGTTG
GCATCACAACAGTACCCGAGCACATGGTACACTCATGACAATATGTACACCAAGTGCAACATGGAAGCTGACGATAT
GGCTATCGTTAGCGATGGCGAAATTGACATCGATACCAGCATGGTCTGGGGTTCGCCTGACCGGTTATACCAGATGA
TTTGGAGCATTGCTGCGAAGCTAGACTGCATACCATCGTTGATTTCGGCATTCGAGAACATGCGCGGCAAATGCAAA
TTAGTTGCCGACATAGTTAAAAGAGTCAAGTGCAATAGAATCAACTCGTTAGTGCCGCTGAGTTATAACATGACTAC
TGCGTTTGGCAGTGAGTCCAGTAATTCCAGCGTGACTAAGATGCCCGGTTTCCNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCC TACAACACACGTCGGCC
GAAGACAACATATTGCTGCGCAATTGGGATATAATGGCCGGTCGTCCAATGACATGGGACTTCGGCCCTATACTCAA
AGATTATGTCCTGTCATTGGCTGAGATGATCATCAATGGGGCGGACATCGTCATGCCGCAAATCCTGCATGCAATAC
CATCCCTCACTGCGGTCAACACCGCATATGGCTTGTCAAGGGGGTGGAAAGGGCCTAGGCATATGCTAGATT
>NODE_3031_length_453_cov_47.688744CTGCCGCTCTATCGCTAGACTGAATTTATCAATCTCCTCAGA
CAAGACTTTGACGTAGTCCTTGCTAGCCGTGTACCCAGGCACAACGACCTTGTACCNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNCATTACC
GCTCTCGGAAGGTTCAACCATTCCTCCCCGTCTTTGACTTTACACCAGTGCGAAATGCATGACATCGTGAACCCTTG
GCACATTTCATTGCTCACGCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNTCCTTCCCAGTCTCCGGCTATGAATGCCGCTAATGCCCGCGTCGGGCTAGCATA
AACCCGGGCCCCCGAGATGGTGTTCCTGAAGAACTCAGAACGCAACCC

>NODE_3039_length_1118 cov_43.594810CATCTATGAAACCATGCTTCCGCTTCAAAGTTGTCTTAGAA
TGCGCCATCGGCATTACGATCGCCCACAACTCATTCACAGTAGGCCTCATCACTGTGTCGCTCTCCAAGTAGTTGAT
CACCATCTCTTCGGATATGGTGGGTGGGGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCTGCT
CTATGATGGTGCCTCTCTCTCCTGACCTTCCTCTCCACAACAGGTGAAGTTGATNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCGTTGTGTGTGTCTG
TGTGTGTGTTGTCCGCACTACGTGTCGCCACGTTTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNATTTACAAGTGTAACTGCAACTGCCTGCGCCAAATTATCTG
CAACTTTATTCCCCACCGTCGCAGCCAATGTAGGTTGCGGTGCCGCAGCCTTTGCTACTAGCGCCGGCCGTGTAGGT
GTTGGCTGTGCTCGAGGCGCTGTGCAGCTAGGCATCATATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNTCAGCTGAGTCGTTAAAGCGGCAGAAATTTACAACGTTAGGTATGCCCAG
GTTGATGATATGTTTGAATGTAGTGGTCCAATCTATCGTTCCGTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTTATCGGGTTTATCGTTTCTGTGTATTGCAGTGCGGATCT
CAATTTGGTCAGTGCTCTATAAATTGTTGTTGTTGTGTAACTTATACTCATATTGTGCCTAGGGCTACGCCTAAGCG
TTTCGTCTCCCTGAGGAGTAC
>NODE_3052_length_345_cov_43.698551GCCCTACAGATAGGATAGACGACAATGCACTGGGTATAGTTA
CTAAAGCATTGAGACGCGAATGGCTGGTTAGACTAGGTGAAAACAGTGTACATGTGGATGTGGGTGACAGTACTTAT
GTGCATGCTATAGAAGGTACACTCATTGTAGTGCTGACAAGTGCACAGATGAAGGAGGTGGCAAACTTGTCTATTTC
AAGTGGGCTACTGGCACATGATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGTGACAAACAAATGGACAAATGATGACATATGCAGAAACAT
TAGATTATATATACGGG

>NODE_3058_length_118 cov_61.991524CGTTACGTCTGCTGAGTTCGAATATGATTTTGATGAAGTCAT
GTCTAGCAGTTTTGCTATATCTCTAATATCACCTGATTGTTTACCTGAAGCTACGAATTTTTCCGATGCGCGTAACG
CTGAATATATGATATGATGAA
>NODE_3079_length_554_cov_73.794228CGCGCAGACGTATGCAACTGAGTTTGCAGACAGGGTGAAACG
CGGAGACGTCCGAATTATTGACGGAGTGGAGGAAGAAAAAAAAGATGCTCAGCAAAGGGGAGCGCGAGATTTTGGGC
AGGCTGAACTGCCCTGTCAAATTTACCCGGAAGCACTTTGCAATTGATGTGAACCTGGGTGTCTCCGTCTCAGCCGA
GAAGAAACCCTATGTCCGGAGGGAGAAGCAGGTGGCTCTAGATTTTTTGGGCTCCGGTGAGTGGGCACTAGACCCAG
CCAAATCCGATGCGTTGTATTCGGCGAAGGAATCGACGGTCCACCTAATCGATCAGGAGCAGCGACGGACCATAATG
TCAAAGTGCCCTGACCNTGGTAGTGATGCTGGTGGGATCTTCGCGGCCAGTGTGCACGAACGAATCTCAGTACCTAN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNGTGTAGATCACGCTGATCTCACCTACCGCATCACGCAGAACATACCGCCGGCGGACCGCATG
>NODE_3102_length_114 cov_57.763157GGAACTGCTGTTGAACGCGAGCAAACATACGCTGCGCTTTCC
AGACCTGAGTTATGGTCCCACCTCGCAATTGCTTCAACACCAGACTCCCTCGGTTTGTCTCAATGTGCTTCCCTCGT
TGCTACTGGACTTGCCC
>NODE_3132_length_343_cov_50.201168TCCTATGATTCGAATCATAGGAACTAGTAATCGCCGATACGC
TCATATTGGTGACGTTATTGTTGCTGTGATCAAAGAAGTAGTACCAAATATGCCTCTAGAAAGATCAGAAGTAATCA
GAGCTGTAATTGTACGTACCTGTAAAGAACTCAAACGTGACAACGGTATGATAATACGATATGATGACAATGCTGCA
GTTATTATTGATCAAGAAGGAAACCCAAAAGGAACTCGAATTTTTGGTGCGATCGTCCGGGAATTGAGACAGTTAAA
TTTTACTAAAATAGTTTCCTTAGCCCCTGAGGTATTATAAGACGAGACCATGATATAGTTATAGTAAGCGAATGAAA
TAGATTAATTAGTAG
>NODE_3137_length_203_cov_48.147781TGGGCGCGGTGGCAACGACCATGCGATGGGAGTGAGGACAGT
GGCATAGGGAGATCGAGGCAGCAAGCTTGGGACTGGGGGATAACGCACTCCCGCTGCNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNGCGATGGTTTCAGATCCGCAAGGGTGCTCTGATTGGAGTGGGAGGCGCCGTC
GTGTCCGAATATGGCACGGAACCAGCAGC
>NODE_3139_length_258_cov_37.352715TGCACCAGGGAACTGAATCAATGCAGGACAAGCCATGTTCAA
TTTCTTCACAACATTGGCTTTGAGAAGATAAAACGCACACCAGTGTGGGATTGANNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCAC
AATACGGTTGAAGTTTGAACCGCGAATTGCACCGAGGATAGCATAACGACAAAAGAGTGAGACCGACATGACAGAAA
GAGCAAC
>NODE_3152_length_119_cov_80.689079GGCTGAGGTTTCGGAAAGTCGTCTGTCCAGTAATTCGGTGTT
GTTGTCGGATTGGTTGGATAAAAGAGCACCTAATGCGTATAAGTCTCTTAAGCGAGCCTTGGGCTCGTTCGTCTATC
ATCCATCAATGATGACATCGTA
>NODE_3155_length_203_cov_41.605911TCTCATTCTTCAGTAGGCCCACGTCCTCCATGGCCATGAGCA
TTTCTACGCACATCGCCCCTAGGAATAACTCTATAATCAATCCCGTTGCTATGTGCNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNC TGAAACCCACAATGTCTGTTGA
GAACGCACTGTCTCTGAGCATCATTATCC
>NODE_3167_length_107_cov_62.364487CCGGCAACCTCAGTTCGCATTTTCTCGAACTGGAAGTAGTCG
TACTCAGTAACAAAACCACCCCACACTGCGTTATGGAAAGCAGAATCAGCAACATCTTGTGCATAACGCACATGGTC
CTGGATGTCT
>NODE_3168_length_418_cov_62.363636GGCACCATAAACTTCTTCCATTTCTGGGTTTCCATCCATACT
GTCGCTACGCCGACGTACCTTGCCTTTTCGCCTCGCCGCATCATCTCGCTTGTTTANNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTGCCATCAAACTCTATATTCCCATTGCCCCTCGCTGATGAGACATT
GCCTTTTCGCCTCGCCGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACACCGGCC
CGTCGAACTCTTTAGCCAGCATCTCACCTGCTCTTTTCCACTCCTGCTTGGCCCAGTGTTTTGACTCCCGTTTCNNN
NNNNNNTGGCGTCTCGGCGCTTGCCTGAGCTTTCACCTTCACCTTGATGGGCCTATGTAAAGGTACCATTTTGGCCA
GCCTTGCTTCGTA
>NODE_3203_length_879_cov_158.955627GCCATCGCTGGTTCAAGAACAGACCTCACGGCTTCCAGTCC
TGCCCGCGCTTCATATGAGATGGCTGTCTGGCCCCTCTTTTGAGCCACGTCCTGTATTCTCTTCCTGTTCGCGTCTC
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TCACATAATGTGCAAGCAGGCACAAGCAGGCTTGTTTTGAAAGAAACCAAGGTGACAANNNNNNNNNNCGCAAGTGC
CTTGCGTGACCTGCGCAGTTGGATCGTGTCCTCTCCCATTCTGTNTGCCAGTGCTTTGCGTGACCTGCGCAATTGAA
TCGTGTCCTCTCCCATTCTGTCTATCCCCTTGGACTTGATAAGAAGTTCAATAGCTGTAGTGGCATTGGTGACCGTA
GCGTAACCGGCCGCAACGATACTCTCGAGCGCGACGAACTCGAGCGCACACTGACCTGACAATTGGGCTGAGTTTGA
ATNAATACTCTCTAGCGCGACAAACTCGAGAGCAGATTGACCCGACAATTGGGCTGAATTTGAATTGTTGGACACAA
CGTCATTGATTGCTGCCGCGCGTGCCCGTCTGTCCCAAGCAGCATCAGCTGTTGCCATCGCGTTAACGAGATCTGCC
ACATCCCTTGAAGAGGCAACGTCAAATCTGGCCAACAAATCGAACAGCTCTTCCCTCGACTTGAACGCTTTGCCCGE
CAAGCGCCCATACGACGGATATGGGCTCCTCACCATCCACTCAACGTACGACTCAACCTCCGGTGCAGTGATGGTCT
GCTGGACAGTTGGATCGGGAAACCCATGGAAAATCAATGTTGCAAGAACCAACGAGTCAGCGTCGGACGCCAAGACA
AGTGACCGTAAACGTGCTAGGTTTCCAGCCATTGTATGATTGACTCGAGGATGCGTTACAAGCACCAGCGAGTCAGC
GTCAGACGCCAAG
>NODE_3209_length_3210_cov_105.625237TATACACATATAGACTTTCATGAGTCAACTTTGCTGCGAG
ACAAGCAGGCTTACTTTTCTTTTAAAACAGCAAACGATGCCCCTCCCGATCCTCCTGGGTACGTACGCCCAGACAGT
TACACGAGGGCTTACTTAATACAAAGGGCCGATTTTCCTCAAGTCCGAGATTTATCGGTGACCTTATCAGTAGCCAG
CAATAAACTAGCAACTGGCCTTATGGGAAGCGACGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNGGTGTATGCCACAATAAGCCGTACCTGGGGAGGGAGGTCATCTTTTGTAAGAAATATATAGGC
GGGAGAGGGGTCGAAATAACCACTGGAAAAAATTACTCCTCAAACAATTGGAATGAGGCANNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNGTATCAGTCGACCAGAACCTCTATCCCGGTTGTTTCTCAACACAGAAGCTGAATGT
GATGTTGATAAGGTCGCTCTTGGTTTCCCCTATTAGCGTTTTTTATAGAAACGTCATGTTGAAGCCTTTGAAGAAGT
CATTCAATGCTAGACTCGAAGACGTGATGAGCATTGACGATTCGATGTTGTCAGCACCAGCGCCTATAACATCCGCG
CCGACGGACGACCAAGGTCCGTTAGAGCAACTCGACACAGTGGCATTGACGTCAGACGTAGCGGAGTTGGTTGGCGC
TAGAGGGAGAGGTAGGATAAGTTTTCCAGACTCGACGATATCGATTAATGAGGCAGATATTTACGACGAGCGTTACC
TACCGATTACTGAAGCCTTACAGATAAACGCAAGATTGCGTAGATTGGTTCTTTCGAAAGGGGGTAGTCAGACACCG
CGGGATATGGGAAATTTTATAGTGGCTATGATACAACTCTTTGTACTCTACTCAACCGTAAAGAACATAAGTGTCAA
GGATGGTTACAGGGTAGAGACGGAGTTGGGTAATAAAAGAGTTTCGTTGAGTTATTCGGAGGTAAGGGAGGCTATTT
TGGATGGGACTTTGGACGCGTCCCCAACCAATACCGTGCGATCCCTTAATGAGGTATTTTACCCACACCGCTATAAC
GCTACTGATAGAAAAGAAGATTCAACCAGCGTACACAGCTCTCNNNNNNNNNNNNNNNNNNNATTCACTCCGTATTG
TTTCGACTTTGCGTTGCTAGACAACAGGTATTACCCAGCCGACATATTAAAAGCCAATGCNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNGGAAAGCGTGTAATAATCGAAGGATGGAGTTCAGACCAGTTCTAGTGTCAGTGCGGTATAATCCGAGTGAGAG
TACCAGTGATTTGAAAGTCACAACTTACGACTTACATTATGATAATATCTTTGATAATTGTGAGGTGAGGTCGTTTC
GAGACGCCGACAGTGGGTTCACGGTCGTCAAGGAGTACTCAACAAACTCGGCTTTCATGTTGAGTCCTTATAAGCTG
TTTTCCGCGGTTTTTAATAAGGAGGGTGAAATGATAAGCAACGATGTAGGGTCTAGTTTCAGAGTATATAATGTATT
CCCACAAATGTGCAAAGATATTAACGGGATTAGTGAGATACAACGCACCGGTTATGTAGAGAAGTACTTGGGCGATG
GACAAGCCGACACCGATTTATTTTTTGAGGTTTTGACGATCAATAAATCAAAAATAAGGTGGCTAGTTGCTAGAGAC
CATCACGCGTGGAATGGGATGTTGAATGATTTAAAGTGGGAGGAGAGTAACAAGGAAAAGTTCAAGGGGAGAGATAT
ACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGAGGCACTAATAAACTACTATAATGCTTCG
TTCACTAATGAAACTGCTGTGCTCACTGACGCTCGTGAAAGTATAGTAAGATTTTTGGTGGATAGGTGTGGGTCACC
GAGGTCGTGCTGCGTTATGAAGGCTTTGATGACTAACTTAGTGTGCAACGCATCAGTAGAAACAGTCAGGGAAATCG
TTGGGGACTTAATACTCACCGCGGACGCTTCTGTTTCAGCATTGGAAGAAGCCAAATACCTTCAAGATAGCTTCCGC
CTTAGAAAGAGAAAGGGGAAGTACTATTACAGAGGTAGTTGTGGTTCCGACATAGCGAAAGTTAGGTATACATTGGT
GGGGGAGCGCAGAGCAAAAGAGTGCGTGGGCTCTTTGAAACTGCATTGTGAAGGTAGAGCAGAGGGCGGTGACGTGG
TGCAGCTTCTCCTTATTTCTTCTTTACTTTGAAGTATAATGGACCTGTCGTTTATCATCGTACAGATACTTTCCGCT
TTGTATAATAACGACGTCACGGCTCTGTACATCTTGATTAACGCATTTAAGAATGTGTGCGATTCCGCGGGCGAAGC
GGCGATGAATAATCCGCTGGCGGAGATCAGCTTAATAAAGGCTTACGTGAACACGACCGCAACGACCGATTTACATC
GGACGATACTCACAGAGAGCATAGACTCCGCGTTTGCGCATGACCAAGTAGGGTGCATTGTGGACATCGCTAGAAAC
CTGGTTAAGCATTCAGAAAACGTTTTGGAGATTATTAAAACTATGGAATTGTTCGAGGTGTGTAGTGGAAAAAGAGG
GAGTAGAAGGTATCTTAAACACTTGAGCGATCAATGCTTTGGTAAACATATAATGATGACTCAAGTCGGGCTAACAG
CGATCGACGAGGCGGACGTGTTGCGGACCAACTATTTCGTCAGTAGTAATGGTTACGTAGCGAATTGCGGGTTGGCT
AGGATGTTGATTTTAACTTTGTGTAACGGAGCACTGTAGTGGCGTTTCGTTGCGAGTCCCTTCCGCCCACAGACGTT
ACCTCTGTCTTTATTAGTGTGTGCGTGTCTACTAGTATTGGTAGTAATTTACCATCGCTAAAGAGAATGAGACATTT
AGAGAAGCCTATTAGAGTAGCAGTACACTATTGCG
>NODE_3211_length_5053_cov_91.307739CTCTTCCCTCTTTCACGAACCGTAATCTGTCAAGTTTGTGA
CCAGAGATACTACTGGATTTACAATCCTTATTATTGTGCATTATAGCACCACACTTACACACANTACCATTAAGTAG
TTTATTTACTATAGCTAGGATAGATGATTATTCCTCATCATCTGAGGTTTCTAATATATTTATATGATACTCGGTCT
CCACCCACTTGACCCAAGTTCGATAAACAGGAGTCTCGCCCTCCAGGGCTACTCTTCCCTCTTTTACGAACCGGAGT
CGATCAAGTTTATGACCCGAGATTGTACTAGACCTACAATCTTTATTATTGTGCAATATAGCACCACACTTACACAC
ANGCGCCTAGCGCGCCTACGCTTAGCATACGTGGACCTACCCGAGAGAAACGATGGGTCATCCATCTATATCTCGAC
AGCTTGCTCCCCGACGCTGGACTGAGCGTTGAACACCCCCTTTGCCCCTTCAGTGCGAAAGAGACGAGAGTGCATGG
ATTGTATAACAGTAGCCTCCTGCAGAGTTAAGGTCTTCAAGTCCATGCCCGACGCAAAGTCAAACATAACCTGTGGC
TCCTTGAAGCCTGACCTAGTCATCTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
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NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNCGCTCAGAGTGCGCATCCTGCCCACCAGTTCTGACACGACCAACTTTCCCCTCGGATCTATTCCTGTC
TTTTTGCTAGCTTTAGGACCTACTATATCTACCTCTCCATAATGAGTCGCCTTCTTGCNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNACATAGTTCGGTCGTAGCCGCTCTCGGAAGCGTCATCAGTTGGCTGGGCTTTCGCCAGCACC
AACTCTTCTATTATTGCCCTTATCTCCACCCTCTTGGCGTAATGAGCCATTTGTCTTCAACCCAAGTTTCTTTATTG
TCTCATACACCTCTGGCATAACTAGGGTATCCGGTACTTTCTGGACTTGTACACCCCGTGGGATCAGCTCGCCATCG
CCCTCTGCGTTCAGTATGTTCTGGTGCAGCATCTTGGAGGCCTCAGTGATGGCATACCTGGTCTTCATGTCTTCACC
GCAGAAACGCCCTATGCTCNCCTCTATCACTGCTCGGATCTCCCCCCTCCTTGCGAACTGACCCATGTGTCCTCAAA
CCTAACTTCTTTATTGTCTCATACACTTCTGGCATAACTAGAGTATCAGGTATACGCTGAACAGGCACCCCTTTCGG
GATTTCAGCACCGTCTCCTTCTGAGTTCAATATGCTCTGGTGTAGCTGCTTTGACACCTCTGTGATGGCATACCTAG
TCTTCATATCCTCTCCACAAAACCTCCCAATGCTTGTCAGCTGCACGCTGAACGGGTGCACACCATCGACGAAGTCC
AGATCAGTCGTCGTCACTGAAAGATGGAGTGTGTACCCATTGAGTAAGTCTGCGGTGCTTATGAAGTAACCAGGAAA
ATCAGCGCATGCACTTATAGGTTTGNNNNNNNNNNNNNNNNNNNGATGCCCCATCCTTCAACCTGGTGTCCAAAACT
TCGACGGCCACCTTGCCCAAGAGGTTCTTACCGTGAGGCATCAGTGCCACCACGATACAACCGACATGGTATAGTGG
ANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCGACCATCCTTAACTATGAGT
TCCTTGTGGATCACGCACTTCTTTGTTCTCCTGGGGAAGACCTTCTCTATGAGCTCAGTATCATACACNNNNNNCTG
TGCAGACTCTTGTTGAGGCTTTCGAGGTCTCTGGTGTTCCTCTTGACATTGAAGACTTTAATATCTCTTGGTTCGAA
GGACGAGGCCTTTGTAACCAGCGAACCTTCCTGCGACATAGTTGAAGTCCCCTTCTGCTTGAATCAACCTAGTGACC
ACCTTCCTGTTATTAACGTAAAGGTCTGCACTTAATCTGGACGAATGGAATGTCACGATTATCTCACCCCCAACAGC
CCCGAGATCGCTAGGGAGGAAAGCGCTCCCTCTTCCAAGCCTAGACAGCAGATCGTCTAGTATCTCTGGTGCACTCC
TTGGACTGTTACTCAAACTCTTTTTGACGCCTAGCTGTAAAGCCTCTCCAATCCCGATTCCGTGCCTCCGGAAGATT
CGATAGATCTCAAATCGTTCCGCCTCACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAGGACCCTACACCTAGACTACGGTTATCACTACCACACCCTAA
GAATTCACTCAATCCTGTACAATCCTGCGACGTCATTGCTCAAGAAGTCATCATCTCCGTCGCTGTGAGCTTCGCAC
TCGTCCTCGCTGAAAAGATCAGATATCTTCTTCGGCAGTAGGTGCTTTTTGATCACTATTTCCCTCACAAGCTCTTG
CTGGGCATCAACGTCTATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
GCATAGTGATAGGTTCCCGCTCCGCAGCGCCATCTTCCATCTGTCCAGTATGAGGTTTGGCTCTTTGATAATCCCGA
AGGGGCTCATCCTCCATCCACAAAAGAGGGGTTCTTCAGACACATGTACCTTGGCCTTGAGTGTCAGCTGTTCAAGG
GTGGCCTCATAATCCTTCTTCACCCTCAGGATGCCTGGTGAATACATGTCATCCCCCGCAAAGCACATCGGGGTGTT
CCGATCCATGTGGTAGCGCATACAACTAAACACCATGTTGCAAACGGTATTAAAGAAGAAGGTACCGAATTCTCCGG
AGAACCTCATCACCGCCAGATCTCCTAGTGCGCATCCCATCATTAGTTTGAGCTCCTCGTACTCCTTGATCAGCTCC
TCTGGCCACAGAAAGAAGCGCAGGACCTCCACCTCCAAGTCTAACACTTTTTCGTCCTGCGATCTATCAAAGGCCTC
GTAATCAGAATCTGTACCCATCATGCTCTCTACCCATGTCTTTGCCCACTTGTCAAGGTCCATGTAGTTCTTCTGTG
AGTATATCATTACGTTCTCCGGTAGAAGTTCCCTCAATGCCTTTTCCGTCTGCCGTAGGATGGGTCCGAACCTGCAC
AGAACCGAGTGGGCAAAACAGGCGATGGTCTGTCCAGCCTTTGCGTCCACTCCCCTTTTCTCCATCTTGGTGCACGT
CTGCTGCTTCAGGAATATCTTGAGGTAGTTGCTCGGCCAATCTGGATCACTCCTACCGGCATGCTTCTCGATGAGTC
CGGTGCTCTTCTCTATCCTCTTTTTCATGAATTCCATCTCGCATCTCTCAAGTTCAGGTAGTGAGTCTATCTCCTTG
AGCTGATACGTATCTTTGAACACAGAAAACATTTGGTGCCCTATTCCATGGCAGGCCTTGTATTTCCTTCTGTTGGC
CTCGTAGTTCCTGAAGCGCAATCTCTTTTTAACAGACATCATGAATGTGGCTGTATCATCAGAAGTGTGCCTTAGAT
ACAGCGCCTTGTGAGTCATTGGATTGCCAGCTTCTCCTTGGTATCCCTCCTCGTCTATTTGCTCGGTGCGCCCTGCT
TCAGTATATTGTTCCCGGTATTCCTTTGCCCTGAGGTCGCGAACGGTGTGAGCTCGTTGGCCTTTGTGCTCANGGCCAA
ATGGGTCCTTGTGGGTTCGAGTGCTACCGGTTCTTCAATTTCTATATCCTCCATCTCAATCTCATCATACAAAGCCA
GAAGGGATTTGAGGTAGGGGTCACCAGCCAGCCTTGCCTCGTAGTCTACCGTCTCGGCCAATCTGCTCTCTTCGAAT
AGCACTGTGGTGTCCGGTATGTGCTTTCGAACCATTGAGACTATCTCTGATCTTCGGTAGGTCTCCCCTTTGAGCAC
TTTCTTCAGCAGTGTGCTCTTAGCATTGGTAATCAGATGCTTCTTTAGCGCGGGGGTAACATGTATCCCGATTTCGC
CCCTGGAGCGAGTCAAGGCCACCATTACGTCCTCGTCCTCCTTCTTTGCCCAGTGCTCNNNNNNNNNNNNNNNNNNN
NNNNNNGCTTAGGCCTTGTGTTTCACTGACCGTGTACCAGCCAGATCCTTTTTCCTCTTTCATGGCCCNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCGATACACAACTCTTTTCTCACTCTCGGCGCCCATGCATTCTAGCT
CGAATAACTTGCAGTTTCTTGGGAGTCTGTGAGAGTAGCACAGGTACGGTAGCCTTCCTTGCACCCGGGTGAAGATA
TCTTCCTGGCTTGCTTCCAGTACCACATTGTCGCGTTTGCTGTGGTAAGTGCTTTGAAGTGGGTCTCCCNNNNNNNN
NNNNNNNNNNNNNNNNNNACCAGATCTATGTATCCTGGTGGTAGAAGTCCAATCTCATCTATCACGATGTCTTTGCA
GCCATAATCATCCATGAACGCCACCTCGAATGTTACCACTTTGTGCTTTTTGGATATCTTCGCGACCCAGTCATCCT
TGAGCACTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNCCCAAAGGCCGTTAAAACCTCCTTTGGCCCTTCTATGTCCCCCGTGTGCA
TCTTTCCTTTATTGTACTTGCCGAGTAGCACCCCAGTGTTCCCGTTGTAAAAGCTTTGGGCCAGCCGGTCCGCTTTG
CTTTTGTCCACCCTGAAATGCCCAAGGCCAACACCATCACCAAGTAACATAGCCTCTCTGAAACCACCCTTGCTTGT
CACCCCTTCGAATGGCTCCACATGCCCTGAGGTGATCTTTAGGTGCAGGCGCCTGTACGATCCCGGTGTTTCAGCGT
ACCCTCTCTCTCCATGTATGGCGATTGGG
>NODE_3220_length_215_cov_63.190697CCCTCCGGTGTGTGTAAGGAAAGGAGAGCGCGTCGTTCGATCC
GAGTGGTCGATAACCCCGCCAGCACGGCCTCCATGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACTGACGCCACATCGACGCTGACCTCGAGTTGCCTGTC
CATCTGGGCCAACATTTCGTAGGCGATGGGGTCAGTCCCCA
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>NODE_3224_length_865_cov_99.323700CAGGGTCCAATACCGGGGTCGATAAGAGGACGAGCAGTGAAG
AGAACTGCTGTCTTGAGCGAATGCTCGATCTCCTCGAACTTGAAAGGCGAGAAAACTTTCTTTACGTAAAGNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGGACGAAGAGTCCACCAG
GGGGAGGAGGCGACTCCGTTGGATTCAACATTGTTGATCAGGAACTTCGAGCGTTGGACTTTCTCTTTGAAGAGGAG
GGGAAGTCTAACTTCGTAGTTGTTGGGGCGGGTGTTTTCGACGTCATCATCATTGAAGATGGGGATGTGTAGACGGC
GAGAAGGGACGTCATTTCTTTGGACGGGTCCAATCGAATTAATCAAAGCGGTGATTAGGACCGGGAAAGTGGTGAAA
GAAATGGAGGGGACGTTAAGACCACGAGTAATGTCGGGGTCGTGACGGCGTGCNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGCATTGGTGACGTCGTTG
AAGCCGAGTTCACGGGCGATAGGCCAAACGATGAAGCACATCATGCGAAAGAACATCCAATAGGCGTTCTTAGCGTT
GATAGTGTGAAGAGTGTAAGGATAGGTGTCCTCGTTCTCATCACGGACGATGTGACTGTTGGCGGCGAGGTTCTGTC
CATAAGAATTGAGGACGGAACGGCCAGTGGGGACGTTATCCCGGGGTATGGCGGGATTGGCGTGTCCTGCGTTAGCA
GGTGTGATGTCCGGGTGATCAGACATGGTGTTTGTTTAAGGATAAAACTGGGAAAACTTTGCAAAACCAGGGGCG
>NODE_3225_length_129 cov_52.906979CATCCAGGAACCAATGGCGTGAACCGAGGAAGTCGAGCTCGA
CTGTTTTTTCCCGGCGCACACGATTGTTTGGCCCGCAAGACACGCCCATTCCTAGCTTCAACTCTCTGTCAAACCCG
TCACGTGTAAACTTTGCGGAGCAGTTGAGCCT
>NODE_3227_length_204_cov_27.357843GACGAAACACTTAGGTGTAGCCGTGAGGTAAACAATACAAAA
GAAACCAGAACAGCAAACAAATAACAAGCCAAACACANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAGATTAATGATCATGTTGTTGA
GGGAGGGTCACACAGGCGAAGTAGTATGAA
>NODE_3234_length_100_cov_53.779999AGACTGGGGGTCTTGGTGTGCCTATGGAAGATGGTGCTATCT
TGGTGTTAGATGGTAGCCCACAAAAACAGCAGCCCCCACCTCGTATTGTTAATGTACCAAAAGCAGCTAGCATGGGT
GAG
>NODE_3238_length_85_cov_56.670589CTCGAAGAATATCTCCATGAACCTTGTTGTAGTATCTTCCCCA
TTGTTGTCTTCTCAAATTAGCGCGTTGTACAAATGTGAGAGTGGATTTGTTGAAACCAGCAGTG
>NODE_3253_length_98_cov_53.867348AGAAGTGCGAGTGGCTCAGGGCAGAAAATCCGGTCATGGCTTT
AAAACCGGACTATACTCAGATGACGTTTGAGGTCGTAAAAACCGGGACTTCAGAGGACGCAGTAATTGAGTACATGA
>NODE_3260_length_1230_cov_109.134956AATTACAAAATCGAACAACGCAAAAAAACGAAAAAAGCGT
TTTCCTTCCGCGCCGGTGGTGCTAGAGGACAGCCCACTTTGATCGAAAANTTACACTATTGAACGACACAGTCGCAC
GCTTGAGTTTCGATACAATTTGACAAAAATTTAAGATTCACAAGCATAAGTGCAGAACATACAAACATATCAGTAGT
GACAGACAATTACAAAACCGAACAACACAACAACTAACACACACACAAACACGAACAAGATACTAAGCAACACATCA
GCCATTATGCTATCAAGAGCAGCATTAGAGTGTAACCCTGACTTCGATGGGGGTGACAGCCNTTCGTATGTGTCTGA
CCCTTTGATGGGTGGAACGGCAACCAAGCTACATATTGATANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGTGCTGCCTATTTGTTGTGGTAAGACGACATTGGTCACA
AGATATGGTGGCTATGATTTNACCTGGCATAGCAGATGTCAGTGGCACCCGGGTATGGCAGGATGGCATCAGGGGTA
TCGTACCTGACGAGTATACTTACAGGATACCTGCTCTGGTACCTCCTAGCCGATTATACCGATTTGAGCACTATACC
CATAGGCATAGGCATTATGAGGAACGGTCCTACACATGGCAACCCGACCCTGGCCTTGATCTCTTAGTGTGGTATGT
CGATGAACCGGTGGTACTAACGAGGTTCACCTGGGATGCAGCGTCCATCTGTCATCAATANNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTCCCTACGGCCTCTGATGGGCTGTA
AGGACTTTACATGCAAAGGCCAATTGTTGGAACCTGGTGATCGTGGCCATGCATTGGGGAGTATACTACATCATCTA
ACCGGTGAGTTCCATCCTGGTAGAAATTCGATGTTCAAGCACCCAGAGAAAGTTAGGCATCTGGCAGAAATCCTCTG
CTATAGGCTGCATCGGCACTTAGTGTGTGCCGATCCAACAACGCTGGATCCTGCGTTTTCAATATGTGGTATTGCAA
TCCTAATGGAGGTATTCTTTCTGGCGATTGGTGCTGAGCGGCTTCGGCACCTGCCAATGGATGTATATAACCTTCAG
ATAGCGATGCCGCTCATAGCAGGCCACAAGATTGGTGAAGCCTGGGCTCAGGAGACG
>NODE_3262_length_271_cov_75.538742CGTCGACGATATTTACTCAGCTAATAGTACAACAGTTGTCCA
TCAGGAGACAAGGTGGATAGGGGGTGTAGACGGCAAGTTTTGCGCGCACTTCAAACTCACGACCCACTCANATTCTG
CGCGCATTTCAAACTCACAACCAACTCATTGTCCAAGAGCGCTGAAGCGTNNNNNNNNNNNNNNNNNNNNNNNNNNT
AATGGTTAATGGCATTCGTGCAATCAAGGGCGAACTTGGGACTTCGCTCTTTACAGTAGGCGAAGACCGGTGCCTTG
AGTGCGGACGTGCCAAGCTG
>NODE_3325_length_96_cov_52_500000CGCGTGTCGACTGAACTATGACTAGCTCGCAAGCGCTACGCGA
AGTGCTCGCCGCAGGACAGACTGACTCTGTCCTGTTCGCCGCCTTTGCTGCTCATCTCTATGGCCCAGTCCGCGC
>NODE_3363_length_87_cov_55.850574GCATCACCGACGGTGTTCCTGTGCTGCCCACTCGAGCGTGGCG
GGGTGTTTGTGATGGCACAATCTTTGTAGCATGTGCCAGCGTGCCTATGTCCTTAAAGGGATTATG
>NODE_3383_length_221_cov_31.162895CCACCCAGCCTTCTTCCCTGGCCAGAGTGGTTTTTCCGTGGC
CCATTGGAACCACAACACCCTTGAAATTTTGCAACGATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNG TTC
CTCGCGCATGTCTGACCCATGCCGGTCTTTCACTCCCCCCGATTTGC
>NODE_3404_length_5150_cov_263.661163GAAAAATTAGTTGTTTTAAAATCAAAGAAAAATAGATTAG
ATGGTAATATGGCTATTATTAATAGAATAATTCACGCAAAGGACGCTTTAAGATACAAGGATCCACTCAGAAACATA
TGGTTCGATGAGGATCCAGTATCTTTAAAGAATTTGCGAGATAGTACTAGAGTAGTAATACATGATGAGGTACATTA
TTGGGGTTTGTATGATTTCCAAAAATTCTTATGCCTCATTAATTGCCCACTAGTGTATAGTATTATTTACCCGGCTG
AGCTCCATAATGGATACACTTTCTCTCTGTATCCAGATTTGTACGAGTTCATTTTAAGTCCAGACGGGAAAACATTC
ACTTGGAAGCCAGATGGGAAAGCTTCAGGGTCATACAGGCAACCAGTGAATTCCTGGCTCTTGAGCACAAACAAGAC
CATGGATCTGAATGGGAGGACATGGACCATAACCAAATTGGAAAGCATAGGGTCCCATCACCTCTTTTTGTGCACGC
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TTGGAGATCTTGTGACTGAATCTGAGGCCATATATGATGACTATTCTTTGGTGGATCCTCGATTATTCAGCAATCTT
GAACAAAGAATGCCAAAATTGAGAGCGTCCTACATGCATAAGGTTATTCATTACTTGATGGCGCTCAAGAAGCCCGA
TGCCGCTTCAGCTGTGAGCAAACTCAGGCAATTAGCTAGAGGGGATGAAACCACTGATGAAATGATATTTAGCGGGG
TGGTTGCAACCCAGATAGCTGAGTTGAAATACTTCAGCGAAGTTGGAGGTTTAATAGACCTGAGCAAATTCATGAAA
GTTGGGTTTGCCAGATTCTTTGGCCAACAGGTTGAGTATATTCTGAACAAGAAGTGGTATCATTTAGACAGTTTTAC
TCAAATGGTAAAACTGATGGTTAAAGCTGAAGTGGTGATAAAGATGGGTTACAAGCCAGTCGTGGGGGGCAATCAGA
ATATACTAGTAGAACCACTGGTTAATGGCTTAAGCAACAGATTAAAATCAGCTGGATTACAAGCTCTGGAGGATCTG
GCCGAACCCGGTGTTCCTGAACGTTCAAGAAGCCCTTACTCTTTCATTTATAATGATGGGGAAAGGATGTGTGATGC
AGGTGATCCGGTCTTGGAATTGGCTGAATTCAAGAAGATGCTTGGGCACCCAAAGAACATTTTTGAACAGAAATGGT
GTTTCTACCCCACAAAGCCAGCCGATGGGAGCAACTTCACGTATCAGGAAGTGGCGAAGAATATATATATCCGTGTG
TACCTCATAGCAAACCCAGAACCTCATGTTCTACTTTTAGAGGGGTTGATAGATCTAGAGGAGTACAAACGGATGGT
GTCTGCACAACCAACTAGGCAGACAGTTGTGACTATGGTGGAAGAGGTAACTCAGAAACCTGAAGAAGAAGAAAAGT
TTGAGCAAAGCATGGAGAAATTGAGAGAGGTGAGGAACAATTTGTGCCTTATCAAACCAATAGCTGATCACTTTGGT
TTACCTGTGCCCGTGGTAATAAGCAAAGCAACAGTTGAGATGCCAAACTTCTCAAGGTACCTCAATGAGGAAGGTCT
GAGCATGCCCGGCTTATACATGCTATGTAAGAACATGAATCTTACACTGAGTATACTGGCTGATTCCGGCTATCTCC
ATGTGCAGGGAGCTTACAAGCCATTAGGGCTCAGAATAACAGGTGATCACGCCGTTCCTTACAGGTACATAAAGTCC
AAAAATGATCCCTCAGATGCATTGATGGTGAATCCTGGTGTGGGTTCAATGGAGATAGAAGTATCATCCACCTATGC
AGCAAAGCTCCAAGCATCTTTCGAAAAAGGGTTTACAGGGTTAAAGCTGAACGATTTTGGGGGTAAATGGACTAATA
AGAAGAAGCTTGGAAGAGTTGAGAATCTGACTGTGAGCACATGTTTTGGGTTTGCGGGCTCAGGTAAAACCAGTGGC
ATTACTCAGATGCTCAAACTCGGCCATGGAATGGAGGTTGTGGTGGTAAGCCCACGAAGAGCTCTCAGTGATGAATG
GAAGAAAGAGCTTAAGGATACGGACGTGAAAGTTTTCACGTACGAGAATTATTTCCTGAAACATAATCATAAAGCAG
ATCTCTTGATACTGGATGAAGTGCCACTTTTACCCCCGGGGTACATTGACCTGGTTCACTTTTCAAAACCAGTGGGG
CATATAATGATACTTGGGGACCCTTTGCAAACAAGTTACCATGCAGATAGTGATGCCATAACTTTGGCAGAGGTAGA
GGGTGACATCTTTAAAAGGTTACATCCAACATCTAAGGGTAAATGCGCTTGTGGGTTAACCATAGTACCTTGCAAAT
TCAATGGGGAGGTACCAAAGTTTGATTTTTCAGCAGCCGATCAATTGAAAGGGAGAAAGGGGCTCTTCTATAGTAAG
GGGGGTGAAGGTTACAAGTATAATGGGGCCAACATGAATCAAGAGGATGGCTGGACACTTTGGATACTATAGTTGAA
TCTTGCGGCTACTGTGCAAATGATTTCGATCATTGTTTGGTGCAAGAATATGTGGCTGGAGGATCAATTGGTGCCCA
TTCTGATGATGAACCCATTTATCCATTGGACAACCCAATATTGACAGTGCAACTGAGCGGTTCTTCCACTTTCACAT
TGAGCTGCAAGAAAGGTGACACTGCACTAGAGCTGGATGGGGCACAATTCTTCTTGATGCCAAATGGGTGCCAAAGA
AGTCACAAACATGCAGTGAAGGCACATGAACACAGAATCAGCCTAACCTTCAGGAGCACTAGACCATTAGAGTTGAT
GTCAGTGAAGGAATTAGGTGTGCCATACCTCTTTTTAACAAATCGTCTGTCAGCTGAACAAAATATTTTAGGTGTCC
CTTCATTCGGTTCTGGCCACTTTGAAGTGAAAGAGGTGAAAAAACTGAGCAAAGAGCTTTTAACATTATGTTTTAGC
AGGGCCACAGTGGAGGAGGAGCAGAAAAATCTTGATATATGCACCATTGGGCAGGCTCAAGGTCTGAGCAGAGATGT
GATCCAACTGTACTTTGATTCTGGAGCAATGAAATGTTCAGATGAGGTGGTGATCACAGCCCTAACAAGAGCTAGGA
AAGGGATACACATGTTCTTCAAGGTAAGCAGGAATGATTTGAAGAAATGTGCGTCAGAATTTCTCAGGGAATTCATA
ATCAGTGGTAAGATCAAGGAAGGGAACATGCTGGCGAAGATTGCAGGCCAAGTTGGGGAACTGTAAGTTCACAAGGAA
AAATGTGCATATAGGATCAGGAAGTGCTGAAATTGAGGAACATCTAAAAGGGGATCCTGGTCTAAAAGCAATGCTCT
TGATACTAGAGGCCGAGGAGATGGAGCCAGAGTTCATGCAGCAGGAGGTAGTGCCTGAAACCATCCGCACTCATTTG
GCCCTGAGCACCTTTCACAATGAACAGTTCGCATCTGAATTAAAAGCAAAGGAGAACAGGGAGCATTATCTGTATGG
TACCGGTTATTCCACACAAATTAGGGATGACAAGGATTCAGAGTACCACCCAGGTCCATCAGCTCCAAGTTCAATCT
ATCTCCATCATACTGCTGATGATGATGTGCTCTTCTATCTGTCAATCAAGAAGCGGTTGAGATTTGCGGACTATGAA
AAGAACGCAAGATCGTTCAGGCTAAAAGAAAAGCTGGGCCAATCCATATTCAGTGAATTCCTGAAGAGGGCAGATTT
CATGAACTTCACCTACCCACCAGCAGTGGATGAGACTCAGATGGCTCTTGATTTCACAATGAAGAGAATTCAGAAAA
GTGCAAGCATATTGGAGGCTCATAGTTATCGGTCCGATGCTGATTGGCCAAGCAATTATCTCAAGCTGTTCATCAAA
AATCAAGATTGCACAAAGATGGAGAAAAGGGGTTCTGATGCAAAGGCTGGCCAGACCATTGCCTGCTTCTCCCATGC
TGTTTTATGCAAATTCGGGCCAATTCTGAGAAAAACTGAGGCTCAATTGAGGGCGCATCTTGCCACCACATGTGTTGA
TATTTTCTCAAAAGAATTATGATGATCTCAACACCTGGAGTAAGAGGTACTTTGATGACTTTAGTGGCACAGATAGC
GATTATGAAGCTTTTGACAGATCACAAGATGGTGCTATCTTATCTTTCGAGATATGTCTGCTGAAGCACTTTTTGTG
GCCTGAAGAGCTCATAGANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNATCAACCCATAGCATTTGCTGGGGATGATATGGTGGCACCAGGCCAACTCATAGTAAACAATACCATGAGCT
CCATTTTGAACCAACTTGAGCTTAAAGCAAAGGTGAATTACAGTGATTCACCTTTATTCTGTGGTTGGAGAATGAGC
CCATATGGTATTGTTAAGGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAGGTAAGCTGGAAGACTGTT
TGGCCAACTATGCCCTTGAGGCAAGTTACGGTTACAGGTTGAGCGAACACCTTTGTGAGCTGAANNNNTCTTGACGC
CTTCCAGGAATTGATTAGGAAGATAGTGATGCTCAAAGGAAAATTGCCAAAACAAATAGCATCACTATTCGATGATT
CTGATGATATAGTAAGCTCTGATGAGGATTTAGAATAGCAGTAGATGCAGGTAAGGCAGCTAGTTAGGAGTAAGTTT
GATAGTTTAACTTTAGCCAATAAATTGAATAGGNGTTGGTGAAAGCTCGGTGGAAGTCTAGACTAAGTCAATTAAGG
TATGGGTAGTGCTTATCTAGGTGAGAGTCGTAGTGCTGCAAAACGTAGAGCGGTAAGGTATGGTAGGTGTTATTGTT
GTGGTAGATTAGAATGTAATGGTAATGTGCGCACAACTATATCACAAGATCAAGTTAAGCAGGCCATAAGAACCCCG
GCGACTAGGTTTTTAACCAAAAACGAGGGTAATTACAAAAATGCTGCAATCAACTTGGCTCTTAGTGATCTAGTAAG
AATGGGGAAGTCTGAGTACCCATATAAGTTAAAAAAAAAAAAAAAAACAA

>NODE_3408_length_596_cov_57.151009GAATGTGGGGTTGCTTGGTGAATAGAGTATCGTCGGCCTTCT
TCGTCCTGAACAAAACCACGTCGCCAAATGTTTTTCCCTGAGCTTCGTGAACGGTCATGACTGGTACTTCCTTACCC
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TTTCCCTTAAGACTCCTCTTCATCTCCGATTTTTCCAGTTGAGTCATGCACAGATAAACATCAGCATCCATCTCCGC
CACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNAGACGTCATTGATGAGAGCAAATAGCATACATCCAACGGGCACCTATA
AGACTTAGACGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAAAGACCT TCAGTCGCGCCGGAAGCGAAGACCCCCAACTGCAAAA
GACCCTGATGCATCATGTACACCTCATCCACCAGAATCCTCCTGAACATCCCACGGACTATGAAATTCACTACTCTT
GAATTGACGGTTGTTGCACTATTGACCCCGGCGAGGT
>NODE_3417_length_1875_cov_101.412804ACTCTTAACTTACCCTCTATTTTGGTGCCTTTAGTGGGCC
TAGTATTTCCGGCAATTGCAATGGCTTCGTTATTTCTTCATGTTCNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNCTTAGACTTGGATCATAACACAGATATCCATTTAGTGGAATATGGTATAACATGT
GGCTTCCTCAGAACATAAATGAAAGAGCTCTTATGTATGGTATGTGGAAACATGATATATGGGTAAATAAATTATAG
CTATTTTAAAATAGATCAGGATCATCGGATGTCTGAAATGGAAATCTATATGTATGTAGATATCTATAGGGGATCAT
ATGAGGGGGATGTTATTATTTTAGATTTAACCAATTCGATGAATTACGCCTAAAGGTTCACATCAGAATAGTGCTAG
TTGATGAGAGTTACTTCGGAAACAAAAAGAGTAAAGTAAAATTCATTTGGGTTATTCTCTCAATTACAATAAAATGC
AACTGGATCTAGTATGAGTTGGCGATCAGAACGTATATGGATAGAACTTATAACGGGGTCTCGAAAAACAAGTAATT
TCTGCTGGGCCTTTATCCTTTTTTTAGGTTCATTAGGGTTCTTATTGGTTGGAACTTCCAGTTATCTTGGTAGGAAT
TTGATATCTTTATTTCCGTCTCAGCAAATAATTTTTTTTCCACAAGGGATCGTGATGTCTTTCTACGGGATTGCCGG
TCTCTTTATTAGCTCCTATTTGTGGTGCACAATTTCGTGGAATGTAGGTAGTGGTTATGATCGATTCGATAGAAAAG
AAGGAATAGTGTGTATTTTTCGTTGGGGATTTCCTGGAAAAAATCGCCGGATCTTCCTCCGATTACTTATGAAAGAT
ATTCAGTCCATCAGAATAGCAGTTAAAGAGGATATTTATGCCCGTCGTATCCTTGTCCTTTATATGGAAATCAGAGG
ACAGGGGGCCATTCCTTTGACTCGTACTGATGAGAATTTGACGCCACGAGAAATGGAACAAAAAGCTGCTGAATTAG
CCTATTTCTTGCGTGTACCGATTGAAGTATTTTGAAATGAACTGATTTCTTAGCAGGAGGGAAAAAATTCAAGAATC
CGCCCTTCCTTTTCTATAGCATAACTTAACTGAAGTTTCGCTCATTTGAGCCAAAGCAGACGTATACGATCATAAAA
GGAAACTGTTTTTGTCCGCAAAAATGGTCTTTTATGCGTATGGAAATCTACTCACAGTAACAAAGCAAGTAACAAAT
CGAAAAATTCCCATATATCAAAACATTTCGAAATAAAGAATTTATTTTAGGTCCAATATTTGGAATTGATACGCTAG
ATGCAGATAGATCATATCTTGTAAATTCTCTCTCTTTTTTGTCAATCGGCGTTTCTTTTTATCCTTTCTTTTGTGTT
CCTTAATGACTAAACCTCTTATAATGATAACTATCAAATTTCTATCTTGTTTTGCCACTTCAGCCCATCACAATATT
CTTCAGAAATTTCTCTCAATTATTCCGGTAGCCAGCAAAAGTTTTTCGAAATATTAAATATATTGATAGAAATGGTC
GAAAGGGAGTTCTTTCGTCTTNNNNNNNNNNATATTCATTAAAAAAGCGGTTCTTTCGGGCATTCTTGGGCATTCAT
CGAAAGGGGTGCTTAGAATTTGACCAATTGCGGAGATATCTGGAAACAATATTTTTTATTATTTCTTCATTCGAAGT
GGACTCTTATTCTATTTCTGTATTCTTTCTAGATTCAAGGACTAACTGCTGAATCGCAAATAAAAAACATAGAATAG
ATTCATAGGCTCGATACCTTGTAATAGAACTCATGCTTGATAGAACTATTAGATCGAGAGTCGACGAATGAATTGGG
TTCATTAAC
>NODE_3465_length_611_cov_89.927986CTTTCCTGTGCTGGTGGGGACAACTTCGTTTCTGCCGATCTC
TTGGCTGAGGCGGCCTCCAAGTCGGTGACATATTGCTCTAAAGAGTCACAATTTTGCNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNTGTGTATGATATCTCCCCACGCACACTGGCTGAGGCGATGGACGTGAAGGGTT
GTTTGGCATTCGACATTGCGATTATGTTCCCAGTGGAGCTACTGTATGGTAATGGCGAAGTTTATCTGGAGGAGCTC
GATACTCTGGTTAAGAGAGAGGGTGAGGGCATATCGTATAACGTGGGTTTGTGCGGAGAAGTGTACGAACATTCCTT
TTCGAACGTCAGCGGGTACTTTACGAATGCCTATCTGCGCGCTTCCTCCGGTAATGTGTATAAGCTGGANGGGCTAT
CGATGCGGATATCACCATATCACCATGTGTAGAGCCCAGAAACTGANNNNNNNNNNNNNNNNNNNNCTCAGACGTCA
CGCAGCGGTCGATAGTGCCAACGTTTGTGGGAAAGTCATTGGTCTTCATACCGGTGGTGGAGGGTACATCCGTGTCG
TTCAAGTCTATAGTGTTGGACACTGATTTCGTCGACAGGATATATTCCTACG

>NODE_3528 length_451_cov_110.820396AGTTAAACAGTACGTGAAATTGCCAATAGGGAAACGTTTGA
AGTCAGTCGCGTTGCTCGGGGATCAGCCTTGCTCTTTTGCCTGGTGTACTTCCTGAGTGACGGGTCAGCATCAGTTT
TGACTGCTAGAGAAAGGCAGGGGGAATGTGGCTCTTTNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNACTG
AGGAATTCAGCACGCCGCAAGGCAGCTCTTCGGAGACTTTCGTGCTTAGGATGCTGGCATAATGGCTTTAATCGACC
CGTCTTGTAACACGGACNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGCCCAGAGC
TTTTGTGACGGTGCTGCGGTAGAGCACGTATGTTGGGACCCGAAAGA
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Supplementary data 3

BLASTn (bl2seq) pairwise alignment scores for scaffolds aligning to reference sequences from GenBank with an E-

value of less than 1e-5. Only dominant strains for each virus species were selected as reference sequences.

. GenBank )
Virus . Strain
accession
GLRaV-3 EU259806 GP18

GLRaV-3 Grapevine leafroll-associated virus 3

Scaffold
number

1766
2774
1254
2420
2049

2547
2137
1948

1740
209
2824
1191
168
2340

319
3253
1861
3209

503

Scaffold
length (nt)

Max
score

Total
score
203
190

3110
1236

1750

Blast (bl2seq) score

Query
coverage

0%
0%
9%
3%
1%
2%
2%
2%
1%
1%
0%
0%
0%
3%
3%
1%
1%
1%
1%
1%
1%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
0%
1%
0%
0%
0%
0%
0%
1%
1%
0%
1%
1%
0%
0%
0%
0%
1%
1%
1%
0%
0%
2%
1%
1%
0%
0%
0%
2%
14%
2%
1%

E-value

1.00E-55
7.00E-52
0

o o o o

0
3.00E-150
3.00E-125

4.00E-89
1.00E-48
2.00E-46

0

0
2.00E-140
1.00E-129
1.00E-129
2.00E-128
7.00E-127

4.00E-96
1.00E-83
5.00E-75
3.00E-71
1.00E-69
2.00E-61
7.00E-59
8.00E-45
2.00E-80
4.00E-77
3.00E-58
4.00E-49
2.00E-87
1.00E-62
2.00E-60
1.00E-42
1.00E-41
7.00E-39
1.00E-130
6.00E-54
3.00E-58
1.00E-43
1.00E-47
8.00E-60
2.00E-94
8.00E-87
2.00E-31
1.00E-98
6.00E-109
6.00E-34
6.00E-34
7.00E-33
3.00E-22
1.00E-93
1.00E-86
1.00E-59
2.00E-27
8.00E-24
1.00E-106
2.00E-98
5.00E-79
7.00E-35
1.00E-30
2.00E-27
1.00E-43
2.00E-164
3.00E-109
4.00E-67

Max
iden
t
100%
100%
99%
99%
99%
98%
98%
98%
98%
98%
98%
98%
98%
97%
97%
97%
97%
97%
97%
97%
97%
97%
97%
97%
97%
97%
97%
97%
96%
96%
96%
96%
95%
95%
95%
95%
95%
95%
94%
94%
93%
93%
91%
90%
89%
89%
89%
88%
87%
87%
87%
86%
86%
85%
84%
84%
84%
83%
81%
81%
81%
80%
80%
80%
79%
78%
78%
78%
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. GenBank . Scaffold
Virus . Strain
accession number

GLRaV-3 EU259806 GP18 1778
677
437
3152
3408
211
2947
259
146
2862
318
641
708
2444
303
197
646
440
345
1082
432
406
145
627
1243
1997
283
565
589
3465
405
249

GRSPaV AY881626 SG1 192

GVA DQ855088 P163-1 972
2612
3211
2199
2254
2466
2259

DQ787959 GTR1-1 2612
972
3211
2199
2254
2466
2259

GVE AB432911 TvP15 3404
1570

Pcv NC_007539 Seg 1 ATCC 9480 1351
2999
2041
1798
1706
2111
3031
982
2323
2626

NC_007540 Seg 2 ATCC 9480 2299
NC_007541 Seg 3 ATCC 9480
NC_007542 Seg 4 ATCC 9480 1093

713
922

GLRaV-3 Grapevine leafroll-associated virus 3, GRSPaV Grapevine rupestris stem pitting-associated virus, GVA Grapevine virus A, GVE

Grapevine virus E and PcV Penicillium chrysogenum virus

Scaffold
length (nt)
236
187
166
141
618
129
112
113
291
393
255
231
397
1825
539
316
188
108
101
237
154
154
606
915
110
398
376
107
247
633
338
648

8624

173
5826
5075

103

235

340
1005

5826
173
5075
103
235
340
1005

5172
322

110
226
316
3958
741

475
136
667
572
22
22
1040

4214
166
179

Max
score
197
150
141
120
152
102
86
80.6
206
277
178
158
123
452
333
201
120
68
66.2
134
89.7
87.8
320
271
64.4
210
96.9
50
100
192
82.4
75.2

13040

295
2248
964
127
73.4
113
89.7

2233
289
966
113
82.4
104
62.6

673
443

55.4
46.4
87.8
206
73.4
68
57.2
50
89.7
109

50

53.6
68
374

Total
score
197
150
141
120
253
102
86
80.6
206
277
178
158
123
536
333
201
120
68
66.2
134
89.7
87.8
320
271
64.4
210
96.9
50
100
192
82.4
75.2

1.30E+04

295
7540
3211

127

141

113

166

7774
289
3331
113
146
159
62.6

1657
443

55.4
46.4
150
650
132
68
57.2
50
89.7
109

50

No hit

99

68
37.4

Blast (bl2seq) score

Query
coverage
1%
0%
0%
0%
1%
0%
0%
0%
1%
2%
1%
1%
0%
6%
2%
1%
1%
0%
0%
1%
0%
0%
3%
2%
0%
2%
1%
0%
1%
2%
1%
1%

98%

2%
68%
48%

1%

2%

2%

4%

67%
2%
52%
1%
2%
3%
1%

33%
10%

1%
1%
5%
34%
7%
2%
2%
2%
6%
10%

3%

5%
4%
4%

E-value

1.00E-53
1.00E-39
5.00E-37
1.00E-30
1.00E-39
3.00E-25
2.00E-20
1.00E-18
3.00E-56
2.00E-77
1.00E-47
1.00E-41
4.00E-31
3.00E-129
5.00E-94
1.00€-54
2.00E-30
6.00E-15
2.00E-14
1.00E-34
3.00E-21
9.00E-21
4.00E-90
3.00E-75
7.00E-14
3.00E-57
5.00E-23
2.00E-09
2.00E-24
1.00E-51
9.00E-19
3.00E-16

2.00E-83
0
0
3.00E-33
1.00E-16
2.00E-28
7.00E-21

0
7.00E-82
0
6.00E-29
2.00E-19
1.00E-25
1.00E-12

0
4.00E-128

7.00E-12
8.00E-09
4.00E-21
7.00E-56
2.00E-16
2.00E-15
1.00E-11
4.00E-10
2.00E-21
2.00E-27

3.00E-09

9.00E-10
1.00E-15
3.00E-06

Max
ident
78%
78%
78%
78%
77%
77%
77%
77%
76%
75%
75%
75%
75%
74%
74%
74%
74%
74%
74%
73%
73%
73%
2%
2%
72%
71%
71%
70%
69%
68%
67%
65%

93%

97%
96%
96%
92%
80%
74%
73%

97%
97%
96%
89%
79%
73%
69%

99%
87%

86%
83%
79%
77%
75%
74%
72%
72%
70%
64%

71%

78%
73%
67%
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Supplementary data 4

Symptoms observed in the study vineyard at different observation dates
Observation date

20/11/08* 15/01/09 11/02/09
Row Vine Growth Growth Berries Symptoms | Growth Berries Symptoms Atypical symptoms
1 29 3 3 - 1 3 - - Complete red leaves
1 47 3 2 us 1 2 - 1
2 3 3 3 UR 1 3 - 1 Bubbly leaves
2 8 3 3 - - 3 - -
2 22 1 1 - 1 1 - 3 Complete red leaves
2 34 3 3 - - 3 - -
2 44 3 3 - - 3 - -
3 6 3 3 - 1 3 - 3
3 17 3 3 - 1 3 - -
3 25 1 1 - 1 1 - 1
3 34 1 1 - - 1 UR 1
3 41 3 3 - 1 3 - -
4 5 3 3 UR 1 3 - 1
4 14 3 3 - - 3 - -
4 27 3 3 UR 1 3 - 2 Complete red leaves
4 31 3 3 - 1 1 us 1
4 39 3 2 UR - 3 - 1
5 3 3 1 - - 1 - -
5 11 3 3 - 1 3 - 1
5 17 3 2 - 2 1 - 2
5 30 3 3 - 1 3 - 1
5 37 3 3 - - 3 - -
6 2 3 3 - 1 3 - 1 Complete red leaves/ Bubbly leaves
6 8 3 3 - 1 3 - 1 Only leaf margins roll downwards
6 15 3 2 - - 1 UR 1 Yellow leaves tips
6 28 3 2 - 2 2 - 2
6 37 2 2 - 1 2 - 1
6 41 3 2 - 1 2 - 1
7 6 3 2 - 1 2 - 1
7 31 2 1 - 1 2 - 2
7 42 3 1 - 1 2 - 1 Only red veins
8 1 3 3 UR 2 3 - 2
8 8 3 3 UR 1 3 - 1
8 13 3 3 - 1 2 - 1
8 37 2 2 - 1 2 - -
9 8 2 1 - 2 1 US/UR 3
9 21 3 3 - 1 3 - 1
9 28 3 2 - 1 2 - 2
9 29 3 2 - 1 3 - 1 Bubbly leaves
10 3 3 3 - 1 3 - 1
10 20 3 3 - 1 3 - 1
10 29 3 2 - 1 2 - 1
10 42 3 2 - 1 1 - 2
10 46 3 3 - 2 3 - 2
* At 20/11/08 no abnormal berries or disease symptoms were observed
Growth 1 Severely stunted
2 Mildly Stunted
3 Vigorous
Berries us Uneven berry set
UR Uneven ripening
UN Unripe
Symptoms 1 Very little symptoms
2 Mild symptoms
3 Severe symptoms (red of leaves, downwards rolling of the leaves)

- no observed symptoms
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