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RESUMO 

As sequências de DNAs repetitivos estão presentes no genoma da maioria dos eucariotos. 

Parte da porção repetitiva dos genomas é composta por DNAs satélites (satDNAs), longas cadeias 

de sequências repetidas em tandem que, mesmo não codificando proteínas, apresentam papel 

biológico importante na manutenção e regulação do genoma. Apesar dessas características, são 

parte pouco explorada do genoma da maioria dos mamíferos. No capítulo 1, caracterizamos dois 

satDNAs presentes em quatro espécies de primatas neotropicais do gênero Saimiri. Identificamos os 

satDNAs alfa e CapA a partir da análise do genoma sequenciado de S. boliviensis usando o software 

RepeatExplorer. O satDNA centromérico alfa possui ~340 pb e alta homogeneidade interespecífica 

entre as sequências. Já o CapA apresenta monômeros com cerca de 1.500 pb e está presente 

principalmente nas regiões subteloméricas dos cromossomos submetacêntricos e em algumas 

regiões intersticiais, mas com localização variável entre as espécies de Saimiri. A localização do 

CapA, associada a outras informações, como o número fundamental de braços autossômicos, pode 

ajudar na classificação das espécies presentes no gênero, que sempre foi tema de debate tanto sobre 

o número de espécies quanto a suas relações filogenéticas. No capítulo 2, usando como ponto de 

partida o genoma sequenciado do peixe-boi Trichechus manatus e o software TAREAN, identificamos 

e caracterizamos o TMAsat, o primeiro satDNA descrito no grupo e presente nas duas famílias de 

Sirenia. TMAsat possui cerca de 687 pb e localização centromérica em T. manatus e T. inunguis. 

Também detectamos o satDNA em D. dugon e H. gigas (espécie já extinta). Uma análise comparativa 

dos monômeros de TMAsat nessas quatro espécies não indicou sequências espécie-específicas, 

apesar dos ~43 Ma de divergência entre Trichechidae e Dugongidae, contrariando a previsão da 

Evolução Combinada. Detectamos o que parece ser a sequência ancestral do TMAsat em elefantes 

e hiraxes, sem o padrão típico de satDNA nesses genomas, indicando que a sequência do TMAsat 

se expandiu como um satDNA em Sirenia há menos de 69 Ma. 

Palavras-chave: Repetições em tandem. RepeatExplorer. TAREAN. Primatas neotropicais. Peixe-boi 

amazônico. Peixe-boi marinho. 

  



 
 

 
 

ABSTRACT 

Repetitive DNA sequences are present in most eukaryotic genomes. A fraction of the repetitive 

portion is composed of satellite DNA (satDNAs), long arrays of tandemly repeated sequences that 

even without encoding proteins display important biological roles in genome maintenance and 

regulation. In spite of this, they are still an underexplored fraction of most mammalian genome. In 

chapter 1, we characterized two satDNAs present in four neotropical primate species from the Saimiri 

genus. We identified the alfa and CapA satDNAs from the analysis of the S. boliviensis sequenced 

genome using the RepeatExplorer software. The alfa centromeric satDNA has ~340 bp and high 

interspecific sequence homogeneity. CapA, on the other hand, has monomers of around 1,500 bp 

and is mainly present in the subtelomeric regions of the submetacentric chromosomes and in some 

interstitial regions, but with variable location among Saimiri species. The CapA location, associated 

with other information, such as the fundamental autosomal number, may help in the classification of 

species present of the genus, whose number and phylogenetic relationships have always been a 

matter of debate. In chapter 2, using the manatee Trichechus manatus sequenced genome and the 

TAREAN software, we identified and characterized TMAsat, the first satDNA described in the group 

and present in the two Sirenia families. TMAsat is about 687 bp and has a centromeric location in T. 

manatus and T. inunguis. We also detected this satDNA in D. dugon and H. gigas (an extinct species). 

A comparative analysis of TMAsat monomers in these four species did not indicate species-specific 

sequences despite the ~43 Ma divergence between Trichechidae and Dugongidae, in disagreement 

with the prediction of Combined Evolution. We detected the ancestral TMAsatlike sequence in 

elephants and hiraxes, without the typical satDNA pattern in these genomes, indicating that the 

TMAsat sequence expanded as a satDNA in Sirenia less than 69 Ma. 

Keywords: Tandem repeats. RepeatExplorer. TAREAN. New world monkeys. Amazonian manatee. 

West Indian manatee. 
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1. INTRODUÇÃO 

 

1.1 DNAs satélites 

As sequências de DNA repetitivo correspondem a grande parte dos genomas de eucariotos, 

podendo representar mais da metade do conteúdo de DNA nuclear. Os principais tipos de DNAs 

repetitivos são as repetições dispersas e as repetições em tandem. Os elementos transponíveis 

fazem parte das repetições dispersas e ocupam grande parte do genoma dos eucariotos. Eles 

são divididos em duas classe: a classe I ou retrotransposons, que são amplificados e inseridos 

em outro local do genoma através de um RNA intermediário, e que inclui LTRs (long terminal 

repeats), os LINEs (long interspersed nuclear elements) e SINEs (short interspersed nuclear 

elements); e a classe II, composta pelos transposons de DNA, que não usam um RNA 

intermediário para se moverem dentro do genoma (Wicker et al., 2007; Biscotti et al., 2015). 

Os DNAs satélites (satDNAs) são longas cadeias de repetições em tandem, presentes no 

genoma de quase todos os eucariotos estudados e são o principal componente da 

heterocromatina constitutiva (Plohl et al., 2012; Biscotti et al., 2015). A sequência do satDNA, 

sua abundância dentro do genoma, o tamanho médio do monômero e a localização 

cromossômica são extremamente variáveis entre as espécies. Tipicamente, um mesmo 

genoma pode conter vários satDNAs diferentes. Apesar de não codificarem proteínas, os 

satDNAs estão envolvidos em funções biológicas importantes, como a formação e manutenção 

da heterocromatina, inclusive na região dos centrômeros e telômeros, influenciando a 

integridade dos cromossomos e a estabilidade do genoma, a modulação da cromatina, a 

regulação gênica e o desenvolvimento (Shapiro e von Sternberg, 2005; Biscotti et al., 2015; 

Feliciello et al., 2021). 

O termo DNA satélite se originou das bandas satélites formadas quando o DNA genômico 

era submetido a gradientes de densidade por centrifugação, como os gradientes de cloreto de 

césio. As repetições em tandem ficavam separadas por diferença de densidade em relação ao 

restante do DNA genômico (revisado em Tautz, 1993). Dentre as repetições em tandem, estão 

os micro e minissatélites, consideradas repetições moderadas no genoma. Os microssatélites 

são espalhados pela eucromatina e possuem monômeros com até 10 pares de bases (pb) e 

cadeias de até 100 pb. Já os minissatélites possuem unidades de repetição entre 10 e 100 pb, 

cadeias entre 0,5-30 kb e localização em várias regiões da eucromatina (Tautz, 1993; 

Charlesworth et al., 1994). Os satDNAs se diferenciam dos micro e minissatélites por suas 

longas cadeias, com centenas ou milhares de kilobases, e pela localização preferencial na 
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heterocromatina, como nos centrômeros, telômeros e blocos intersticiais (Figura 1a; Tautz, 

1993; Biscotti et al., 2015). 

Figura 1. a) Localização preferencial dos satDNAs nas regiões heterocromáticas. b) 

Organização de satDNAs em higher-order repeat (HOR). 

 

Além das longas cadeias com os monômeros repetidos em tandem, os satDNAs podem 

estar organizados em higher-order repeat (HOR), quando dois ou mais monômeros divergentes 

entre si formam juntos uma unidade de repetição, mas, quando comparadas, essas unidades 

apresentam alta identidade entre si (Figura 1b; Plohl et al., 2012; Hartley e O’Neill, 2019; Thakur 

et al., 2021). Essas unidades de repetição compostas são arranjadas em tandem formando 

longas cadeias, característica principal dos satDNAs. Esse tipo de organização pode variar 

dentro de um genoma, apresentando HOR cromossomo-específica, em que o número de 

monômeros, suas sequências e ordem podem variar dentro da unidade de repetição presente 

em determinado cromossomo, como é observado no satDNA centromérico alfa em humanos 

(Willard, 1985; Alkan et al., 2007; Sullivan et al., 2017). 

DNAs satélites variam muito entre as espécies quanto ao tamanho da unidade de repetição, 

número de cópias e distribuição cromossômica (Plohl et al., 2012). Os principais modelos 

evolutivos dos satDNAs são Evolução Combinada, Hipótese Biblioteca e Impulso Centromérico. 

A Evolução Combinada promove a homogeneização das cadeias de repetições dentro de um 

genoma, que são fixadas numa população, resultando em maior similaridade intra- do que 

interespecífica (Dover, 1982). A recombinação desigual, conversão gênica, transposição e 

amplificação por círculo rolante estão dentre os mecanismos moleculares responsáveis pela 

homogeneização das sequências dentro do genoma (Dover, 1982, 1986; Cohen e Segal, 2009). 

Assim, os satDNAs apresentam diferenças significativas mesmo entre espécies 

filogeneticamente próximas, podendo ser usados como marcadores taxonômicos e 

filogenéticos (Plohl et al., 2012). 
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Já na Hipótese Biblioteca, espécies relacionadas compartilham um conjunto de satDNAs 

que estava presente no ancestral comum, a partir do qual cada satDNA pode se expandir ou 

retrair dentro do genoma de uma espécie, variando assim o perfil de abundância dos satDNAs 

em cada espécie (Fry e Salser, 1977; Meštrović et al., 1998). Caso um determinado satDNA se 

expanda no genoma de uma espécie, será observado com baixo número de cópias em uma 

espécie relacionada. O outro modelo de evolução dos satDNA é o Impulso Centromérico, o qual 

prevê que sequências de satDNAs centroméricos, que facilitam a ligação dos centrômeros às 

fibras de fuso, segregam preferencialmente para o polo do óvulo durante a gametogênese, 

garantindo sua transmissão. Isso porque durante a meiose nas fêmeas apenas um dos quatro 

produtos da divisão celular se tornará o óvulo e os outros três serão glóbulos polares, sendo 

possível que sequências que ofereçam vantagem na ligação das fibras de fuso aumentem sua 

frequência na população (Thakur et al., 2021). 

Comparações interespecíficas entre as sequências de satDNAs, como sua localização 

cromossômica, abundância no genoma, relações com outras sequências e características da 

sua organização no genoma podem contribuir tanto para o entendimento de sua  origem  e 

evolução, quanto da evolução cromossômica e genômica das espécies analisadas (Kuhn et al., 

2008; Biscotti et al., 2015). A disponibilidade de genomas sequenciados está aumentando 

expressivamente, mas análises de quantificação e caracterização das sequências repetitivas 

não têm sido feitas na mesma velocidade. Um dos motivos é a dificuldade na etapa de 

montagem dos genomas quando as reads resultantes do sequenciamento são curtas (<300 pb) 

e geralmente menores que a unidade de repetição. No caso dos DNAs satélites, a 

homogeneidade dos monômeros dentro do genoma é um desafio para a montagem dessas 

sequências em cadeias longas. 

Um software muito útil para a identificação de novo e caracterização de sequências 

repetitivas é o RepeatExplorer2 (Novák et al., 2013, 2017, 2020). Suas ferramentas podem ser 

executadas on-line na plataforma Galaxy, um gerenciador de workflow científico (Goecks et al., 

2010). O software funciona muito bem com sequências curtas, ideal para dados gerados por 

sequenciamento massivo, com reads de tamanho médio entre 100-300 pb. O RepeatExplorer2 

funciona pelo agrupamento baseado em grafo, onde as reads amostradas aleatoriamente são 

todas comparadas entre si e agrupadas de acordo com sua similaridade. O grafo é formado por 

vértices e arestas, onde reads representam os vértices e a similaridade entre elas as arestas. 

O formato dos grafos ilustra a organização genômica da repetição e a variabilidade de suas 

sequências, podendo apresentar desde formas lineares típicas de elementos transponíveis 

como formatos circulares/globulares típicos de repetições em tandem. Devido a essa 
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comparação de todas as reads entre si, ocorre a identificação de novo de sequências 

repetitivas, sem a necessidade de uma base de dados com sequências conhecidas como 

referência. Após serem gerados os grupos, as reads que os compõem são montadas em contigs 

que serão usados para busca de similaridade com sequências repetitivas anotadas em bases 

de dados.  

O TAREAN é uma ferramenta adicional do RepeatExplorer2 dedicada à identificação 

específica de satDNAs, que examina o formato dos grafos em busca de formas circulares ou 

globulares. A partir dos agrupamentos dos possíveis satDNAs, o TAREAN reconstrói o 

monômero da repetição em tandem baseado nos k-mers mais frequentes do cluster levando 

em consideração a orientação das reads que os compõe. O RepeatExplorer2 e o TAREAN têm 

sido usados para estudar DNAs repetitivos nos genomas de diversos organismos, como plantas 

(Kirov et al., 2017; Pamponét et al., 2019), insetos (Palacios-Gimenez et al., 2018, 2020; Silva 

et al., 2019), peixes e lagostins (Utsunomia et al., 2019; Boštjančić et al., 2020), e mamíferos 

(Pagán et al., 2012; Araujo et al., 2017; Sena et al., 2020). 

 

1.2 Saimiri 

Os primatas pertencentes à parvodem Platyrrhini são endêmicos do continente americano 

com distribuição desde o sul do México, passando pela América Central, até o norte da 

Argentina na América do Sul (Martin, 2012). Foram descritas aproximadamente 140 espécies 

de Platyrrhini, pertencentes a 20 gêneros, agrupados em três famílias: Cebidae, Atelidae e 

Pitheciidae. (Perelman et al., 2011; Schneider e Sampaio, 2015; Byrne et al., 2016; Alfaro, 

2018). O número de espécies e gêneros de Platyrrhini reconhecidos e suas relações 

filogenéticas ainda são discutidos, com espécies novas sendo descritas e alguns grupos 

passando por constantes revisões taxonômicas. Isso é resultado do processo de intensa 

radiação adaptativa que originou um grupo muito diversificado em relação à morfologia, 

comportamento e cariótipos. 

Dentro da família Cebidae, Saimiri é um gênero que possui taxonomia e filogenia confusas 

e está sob constante revisão, com suas espécies sendo conhecidas como macacos-de-cheiro. 

Elas estão distribuídas ao longo da Bacia Amazônica (Brasil, Colômbia, Venezuela, Guiana, 

Suriname e Guiana Francesa) e em um pequeno trecho na América Central, no Panamá e 

Costa Rica (Hershkovitz, 1984; Lavergne et al., 2010). A classificação das espécies dentro do 

gênero mudaram tanto que o número de taxa reconhecidos variou de um a 16 ao longo do 

tempo (Hershkovitz, 1984; Thorington, 1985; Costello et al., 1993; Boinski e Cropp, 1999; Cropp 

e Boinski, 2000; Groves C et al., 2005; Lavergne et al., 2010; Rylands e Mittermeier, 2013; 
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Alfaro et al., 2015). A classificação mais atual (Alfaro et al., 2015), e que consta na lista vermelha 

da International Union for Conservation of Nature (IUCN), considera 11 subespécies divididas 

em sete espécies (Alfaro et al., 2015; Alves et al., 2021; Heymann et al., 2021; Lynch et al., 

2021; Paim et al., 2021; Silva Júnior et al., 2021; Solano-Rojas, 2021). Essas são: S. boliviensis 

(S. b. boliviensis, S. b. peruviensis), S. sciureus, S. collinsi, S. vanzolinii, S. ustus, S. oerstedii 

(S. o. citrinellus, S. o. oerstedii), S. cassiquiarensis (S. c. albigena, S. c. macrodon e S. c. 

cassiquiarensis). Segundo a IUCN, as populações de todas as espécies do gênero Saimiri estão 

diminuindo, exceto as de S. cassiquiarensis, para a qual não há dados suficientes. Já as 

categorias de risco são: menor preocupação para S. boliviensis, S. sciureus, S. collinsi e S. 

cassiquiarensis; quase ameaçada para S. ustus, e ameaçada/em perigo para S. oerstedii e S. 

vanzolinii. 

Todos os indivíduos de Saimiri analisados apresentaram número diploide 2n = 44, com as 

diferenças entre cariótipos relacionadas ao número de braços cromossômicos ou número 

fundamental (NF), que varia de 74 a 78. Alguns autores inclusive associaram o NF à taxonomia 

e origem geográfica dos indivíduos. (Bender e Mettler, 1958; Jones et al., 1973; Jones e Ma, 

1975; Ma e Jones, 1975; Hershkovitz, 1984; Yonenaga Yassuda e Chu, 1985; Moore et al., 

1990; Assis et al., 1998; Stanyon et al., 2000; Chiatante et al., 2017). Apenas os pares 5 e 15 

foram detectados como responsáveis pela variação do NF de acordo com sua morfologia, 

podendo ser acrocêntricos ou submetacêntricos. São três tipos de cariótipos já registrados: 

pares 5 e 15 acrocêntricos (NF = 74), par 5 submetacêntrico e par 15 acrocêntrico (NF = 76), 

ou os dois pares submetacêntricos (NF = 78) (Ma e Jones, 1975; Hershkovitz, 1984; Moore et 

al., 1990; Chiatante et al., 2017). Foi demonstrado que a alteração da morfologia desses dois 

pares é devida ao reposicionamento centromérico (Chiatante et al., 2017) e não a inversões 

pericêntricas ou translocações, como era suposto (Ma e Jones, 1975; Lau e Arrighi, 1976). O 

reposicionamento centromérico é o surgimento de um centrômero em uma nova região 

cromossômica, seguido da inativação do centrômero antigo. Reposicionamento centromérico 

também foi detectado no cromossomo X de Saimiri, que possui morfologia diferente dos de 

outros primatas (Rocchi et al., 2012). 

O bandeamento CBG nos cromossomos de Saimiri evidenciou heterocromatina constitutiva 

nas regiões pericentroméricas de todos os cromossomos e regiões subteloméricas da maioria 

dos cromossomos submetacêntricos, além de segmentos intersticiais em alguns cromossomos 

(Jones e Ma, 1975; Lau e Arrighi, 1976; Yonenaga Yassuda e Chu, 1985; Chiatante et al., 2017). 

Um bloco adicional de heterocromatina foi observado no braço curto do cromossomo 14 de 

alguns indivíduos, com consequente aumento do tamanho do cromossomo (Jones e Ma, 1975; 
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Ma e Jones, 1975; Moore et al., 1990; Chiatante et al., 2017). Esse polimorfismo foi observado 

em heterozigose na maioria dos casos e mais frequentemente em indivíduos oriundos da Bolívia 

(Moore et al., 1990). Essa variante com mais heterocromatina foi descrita como isoforma B, 

enquanto o cromossomo 14 mais comum é chamada de isoforma A (Chiatante et al., 2017). 

Esses autores também verificaram que houve uma inversão paracêntrica na isoforma B e 

hipotetizaram que sequências teloméricas podem ter sido translocadas para a região intersticial 

do braço curto deste cromossomo. 

O satDNA mais estudado até o momento nos primatas é o satDNA centromérico alfa, 

presente nos cromossomos dos Catarrhini (primatas do Velho Mundo, os grandes macacos e 

humanos) e Platyrrhini (Fanning et al., 1993; Alkan et al., 2007). Esse satDNA apresenta 

divergência entre espécies e até entre cromossomos da mesma espécie, incluindo organização 

em HOR (Alves et al., 1998; Alkan et al., 2007; Cellamare et al., 2009; Sujiwattanarat et al., 

2015). Os monômeros do satDNA alfa em Catarrhini possui aproximadamente 170 pb e na 

maioria dos Platyrrhini, cerca de 340 pb, uma derivação da unidade de 170 pb, provavelmente 

resultado de um evento que aconteceu no ancestral comum dos Platyrrhini, com duas unidades 

de 170 pb um pouco divergentes entre si, que se comportam como uma única unidade de 

repetição com o dobro do tamanho original (Fanning et al., 1993; Cellamare et al., 2009). Em 

duas espécies da família Pitheciidae, Chiropotes satanas e Pithecia irrorata, o monômero do 

alfa possui cerca de 540 pb, composto por quatro subunidades de 170 pb, sendo a terceira 

incompleta (Alves et al., 1994, 1998). Em Callithrichine foram descritos os satDNAs MarmoSAT 

e CarB, exclusivos do grupo (Alves et al., 1995; Araujo et al., 2017). MarmoSAT está presente 

nos gêneros Callithrix, Mico, Callimico e Cebuella, possui cerca de 171 pb e localização 

subtelomérica e, apesar de possuir um monômero com tamanho semelhante ao do alfa, não 

tem nenhuma relação com o satDNA centromérico (Araujo et al., 2017). Já CarB está presente 

em Callithrix e Mico, com monômeros de aproximadamente 1.528 pb e foi localizado em blocos 

subteloméricos de heterocromatina, chegando a ocupar quase metade de alguns cromossomos 

(Alves et al., 1995). 

Um satDNA presente em todas as famílias de Platyrrhini é o CapA (Fanning et al., 1993; 

Valeri et al., 2018). Esse satDNA foi primeiro descrito por Fanning et al. (1993) em Sapajus 

apella (na época identificado como Cebus apella), com monômeros de aproximadamente 1.500 

pb e ocupando cerca de 5% do genoma. CapA foi mapeado nos blocos de heterocromatina 

constitutiva dos pares 4, 6, 11, 12, 13, 17 e 21 e na região telomérica de alguns cromossomos 

de S. apela. Usando experimentos de Southern blot, os autores sugeriram que este satDNA 

poderia estar presente em outros gêneros de Platyrrhini. CapA está presente apenas em 
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Platyrrhini e se originou a partir de uma sequência intrônica do gene nitric oxide synthase 1 

adaptor protein. Este satDNA está presente em representantes de Cebidae, Atelidae e 

Pitheciidae, excetuando os membros de Callithrichine e do gênero Callicebus. Sua abundância 

varia de menos de 1% até 5% dos genomas analisados, com localização cromossômica 

também variável, mas em todos os casos associada à heterocromatina (Valeri et al., 2018). 

 

1.3 Sirenia 

A ordem Sirenia está inserida em Paenungulata, juntamente com Proboscidea (elefantes) 

e Hyracoidea (híraxes, Upham et al., 2019). Sirenia é representada pelos únicos mamíferos 

herbívoros totalmente aquáticos, os peixes-boi e dugongos, que vivem entre os trópicos em 

águas oceânicas costeiras rasas, rios e estuários (Bertram e Bertram, 1973; Marsh et al., 1986; 

Domning, 2018). São quatro espécies viventes divididas nas famílias Dugongidae e 

Trichechidae. Em Dugongidae há apenas a espécie Dugong dugon, já que a vaca marinha de 

Steller, Hydrodamalis gigas, foi extinta ao redor de 1768 (Anderson e Domning, 2009). D. dugon 

ocorre na costa da Austrália e na costa leste do continente africano. Trichechidae agrupa três 

espécies de peixes-boi do gênero Trichechus, duas espécies marinhas, T. senegalensis e T. 

manatus, e uma espécie de água doce, T. inunguis. T. senegalensis habita a costa oeste da 

África, do Senegal a Angola. T. manatus está distribuída ao longo da costa do oceano Atlântico, 

da Flórida até o nordeste brasileiro (Barros et al., 2017), e T. inunguis ocorre ao longo da Bacia 

Amazônica. D. dugon e as três espécies de Trichechus são classificadas pela International 

Union for the Conservation of Nature and Natural Resources (IUCN) como vulneráveis, com 

suas populações em diminuição (Deutsch et al., 2008; Keith Diagne, 2015; Marmontel et al., 

2016; Marsh e Sobtzick, 2019). 

Apesar de semelhantes na morfologia externa, a principal diferença entre os membros de 

Dugongidae e Trichechidae é que a nadadeira caudal em Dugongidae é bifurcada e parecida 

com as de golfinhos e baleias, e não redonda como em Trichechidae (Marsh, 2009). A análise 

filogenética mais recente do grupo (de Souza et al., 2021) aponta que a divergência entre 

Dugongidae e Trichechidae ocorreu há cerca de 46,83 Ma e que dentro de Trichechidae a 

diversificação ocorreu há aproximadamente 6,56 Ma, separando T. senegalensis do clado 

formado por T. manatus e T. inunguis. Esta última divergência entre T. manatus e T. inunguis 

foi estimada em cerca de 1,34 Ma. 

T. manatus é a espécie mais bem estudada e é dividida em duas subespécies: T. manatus 

latirostris (peixe-boi da Flórida), que ocorre na península da Flórida, e T. manatus manatus 

(peixe-boi marinho), que ocorre nas Américas Central e do Sul (Domning e Hayek, 1986). 
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Apesar dessa divisão, análises moleculares e morfológicas sugerem que a população da costa 

brasileira é mais divergente em relação às populações do Caribe e Flórida, e estas duas últimas 

mais semelhantes, apesar de serem subespécies diferentes, separando assim T. manatus em 

duas Unidades Evolutivas Significativas (ESUs), uma na costa brasileira e uma com populações 

do Caribe até a Flórida (Vianna et al., 2006; Barros et al., 2017; Lima et al., 2021). T. manatus 

conta com três haplótipos relacionados com a distribuição geográfica ao longo da costa atlântica 

(Figura 2; Vianna et al., 2006; Lima et al., 2019, 2021). As três populações de T. manatus são 

divididas em uma abaixo da foz do Rio Amazonas, uma distribuída na área de influência da foz 

do Rio Amazonas (desde a foz do Rio Amazonas até a Guiana), e a outra acima da Guiana. 

Também há registros da ocorrência de híbridos entre T. inunguis e T. manatus na região da foz 

do Rio Amazonas, onde essas espécies ocorrem em simpatria (Vianna et al., 2006; Lima et al., 

2019). Aparentemente, a área sob influência da foz do Rio Amazonas atua como barreira na 

reprodução entre as populações (Barros et al., 2017; Lima et al., 2019). 

T. manatus e T. inunguis possuem cariótipos com 2n = 48 e 2n = 56, respectivamente, e 

tiveram seus padrões de bandeamento GTG e CBG descritos (Assis et al., 1998; Kellogg et al., 

2007). O bandeamento GTG sugere que a diferença entre os cariótipos se deu por rearranjos 

Robertsonianos, em que há fusão/fissão dos cromossomos no centrômero, alterando o número 

diploide sem alterar o número fundamental (número total de braços autossômicos). A 

heterocromatina constitutiva evidenciada pelo bandeamento CBG em ambas as espécies está 

restrita às regiões pericentroméricas dos cromossomos. A pintura com sondas de cromossomos 

individuais humanos em T. manatus permitiu estabelecer uma assinatura cromossômica ligando 

esta espécie aos elefantes e reforçando sua posição filogenética dentre os Afrotheria (Kellogg 

et al., 2007). São poucos os estudos sobre a fração de DNA repetitivo em Sirenia, e nenhum 

deles aborda DNAs satélites. O pouco que se sabe é sobre os elementos transponíveis LINEs 

e SINEs presentes em T. manatus (Nikaido et al., 2003; Waters et al., 2004). 
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Figura 2. Mapa representando a distribuição do gênero Trichechus no continente americano. 

As ESUs de T. manatus baseadas em análises genéticas e morfológicas estão 

indicadas (Vianna et al., 2006; Barros et al., 2017; Lima et al., 2021). Adaptado de 

Lima et al., 2019. 
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2. OBJETIVOS 

O objetivo deste trabalho é identificar e caracterizar sequências de DNAs satélites nos 

genomas de espécies do gênero Saimiri e da ordem Sirenia, especificamente: 

Saimiri 

1. Isolar e caracterizar sequências de DNAs satélites do genoma sequenciado de Saimiri 

boliviensis; 

2. Mapear os DNAs satélites nos cromossomos de S. boliviensis, S. sciureus, S. ustus e 

S. vanzolinii; 

3. Comparar as sequências dos DNAs satélites encontrados e suas características dentre 

as espécies do gênero Saimiri;  

Sirenia  

4. Isolar e caracterizar sequências de DNAs satélites de genomas sequenciados de 

Trichechus manatus, Dugong dugon e Hydrodamalis gigas; 

5. Mapear as sequências de DNAs satélites nos cromossomos das espécies Trichechus 

manatus e T. inunguis; 

6. Comparar as sequências encontradas e suas características dentre as espécies de 

Sirenia e também com as de outros mamíferos. 
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3. CAPÍTULO 1 

 

Este capítulo é composto pelo artigo intitulado “Characterization of Satellite DNAs in 

Squirrel Monkeys genus Saimiri (Cebidae, Platyrrhini)”, publicado no periódico Scientific 

Reports (DOI: https://doi.org/10.1038/s41598-020-64620-1). Nele usamos o genoma 

sequenciado de S. boliviensis e o software RepeatExplorer para identificar os satDNAs 

presentes na espécie e ampliamos a caracterização desses satDNAs com uma análise 

comparativa entre quatro espécies do gênero. 
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Supplementary Information for 

 
Characterization of Satellite DNAs in Squirrel Monkeys genus Saimiri (Cebidae, 

Platyrrhini) 

Supplementary Figure S1. Representative Saimiri karyotypes of (a) S. sciureus with five 
acrocentric pairs, chromosomes 5 and 15 are submetacentric 
(FN=78) from cell line SSC 782; (b) S. boliviensis and S. vanzolinii 
with six acrocentric pairs, chromosome 5 is submetacentric and 
15 is acrocentric (FN=76) from cell line SVA 322; (c) S. ustus with 
seven acrocentric pairs, chromosomes 5 and 15 are acrocentric 
(FN=74) from cell line SUS 739. 
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Supplementary Figure S2. CBG-banded Saimiri karyotypes of S. boliviensis (SBO1), S. 

sciureus  (SSC 782 and SSC2), S. vanzolinii (SVA 322) and 

S. ustus (SUS 739). 
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Supplementary Figure S3. Agarose gel (1%) showing the PCR products of Saimiri 
species using a) Alpha and b) CapA primers. M - DNA size 
marker (a) 100 bp ladder; b) 200 bp ladder); NC – Negative 
control (no DNA); SBO - Saimiri boliviensis; SSC - Saimiri 
sciureus; SVA - Saimiri vanzolinii; SUS - Saimiri ustus. 
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Supplementary Figure S4. Phylogenetic analysis of alpha sequences of S. boliviensis 
(SBO), S. sciureus (SSC), S. vanzolinii (SVA) and S. ustus 
(SUS) inferred by the Maximum Likelihood method (Tamura 
3-parameter model) from 500 replicates using MEGA X. Tree 
visualized in iTOL v4.3.3 (https://itol.embl.de/). 
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Supplementary Table S1. Clusters retrieved by RepeatExplorer from a sample of the 
sequencing reads of Saimiri boliviensis (SRA accession: 
SRR317821). 

Cluster Read Number 
Genome 

Proportion [%]
a
 

Proportion of Similarity 

Hits to Other Clusters
b
 

Annotation
c
 

1 108845 4.880 3.4000 SINE.Alu 
2 68906 3.090 9.3000 SINE.Alu 

3d 49193 2.210 0.000028 Unclassified 

4 23622 1.060 0.4400 LINE.L1/Satellite 

5e 22193 0.995 0.0012 Satellite.centr 

6 15798 0.708 0.1300 LINE.L1 
7 11074 0.496 1.1000 LINE.L1/ Satellite 
8 9773 0.438 2.5000 LINE.L1/ Satellite 
9 8954 0.401 1.5000 LINE.L1 
10 7535 0.338 0.0072 LTR.ERVL.MaLR 
11 7338 0.329 0.6900 LINE.L1 
12 6147 0.276 0.0470 LINE.L1 
13 4939 0.221 0.0000 Unclassified 
14 4783 0.214 0.0000 Unclassified 
15 4723 0.212 0.0000 Unclassified 
16 4567 0.205 0.0000 Unclassified 
17 2612 0.117 0.0000 DNA.hAT.Charlie 
18 2038 0.091 0.0500 LINE.L1 
19 1847 0.083 0.0300 LTR.ERVL.MaLR 
20 1205 0.054 81.0000 SINE.Alu 
21 946 0.042 0.0000 Unclassified 
22 861 0.039 0.0000 LTR.ERV1 
23 709 0.032 42.0000 SINE.Alu/ SINE.B4 
24 656 0.029 0.0260 Unclassified 
25 639 0.029 0.5800 LTR.ERV1 
26 575 0.026 0.0000 LTR.ERVL 
27 497 0.022 1.3000 LINE.L1 
28 462 0.021 0.5000 DNA.hAT.Charlie/LTR.ERVL.MaLR 
29 454 0.020 0.0000 Unclassified 
30 451 0.020 0.0000 Unclassified 
31 409 0.018 4.2000 SINE.7SL/srpRNA/SINE.Alu 
32 408 0.018 0.6900 LINE.L1/Satellite/LTR.ERVK 
33 380 0.017 0.9500 LINE.L1 
34 362 0.016 0.0000 LTR.ERVL 
35 315 0.014 0.0690 LTR.ERVL.MaLR 
36 308 0.014 0.0000 LTR.ERVL.MaLR 
37 284 0.013 0.0000 LINE.L1 
38 245 0.011 0.0000 LTR.ERVL.MaLR 
39 244 0.011 0.0000 LINE.L1 
40 232 0.010 0.0000 LTR.ERV1/SINE.MIR/DNA.hAT.Blackjack 
41 227 0.010 0.0000 LTR.ERV1 

a Only clusters with an estimated genome proportion of at least 0.01% of the genome are included. 
b This proportion indicates whether a significant number of reads from a given cluster also 

have similarity with reads from other clusters. It is a measure of uniqueness/redundancy 

of the repeat family. 
c Annotation is given as displayed in the RepeatExplorer output. Clusters with at least 3% of 

matching similarity hits with known repeats are annotated accordingly (based on the 

mammalian repeat library of Repbase). Anonymous clusters are marked as "Unclassified". 
d This cluster represents the CapA satellite DNA. 
e This cluster represents the alpha satellite DNA, a well-known component of primate centromeres. 
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4. CAPÍTULO 2 

 

Este capítulo é composto pelo artigo intitulado “First Description of a Satellite DNA 

in Manatees’ Centromeric Regions”, publicado no periódico Frontiers in Genetics (DOI:  

10.3389/fgene.2021.694866). Nele descrevemos pela primeira vez um satDNA no genoma 

de T. manatus, o TMAsat, e o caracterizamos em outras espécies de Sirenia. 
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Supplementary Material 

 

 
 

>TMAsat 

ATTCACCACATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCATGCTGCTTAACTGAATCTACTGAAGTTT

TCAGTTTTGTTAGAAGAAAGTGTCCGCCCACCACAAGCTGCTCTCTCAAATGTTCTCTCAGTGGGAGAAG

GCAGTAGAGTGAGGGCCTAGCAGGAATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGCATATGAGGAAT

GAAGGTATTGCTAGCTTACATAGCCAAACAGGCAGATTGTTTGCCTTCAGCTAGAGAACAGCAGAAGAGG

TTCAGTTTTGCTAACTAAAGCTTGTGTGCTTAACACGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAG

CAAGAGCTTGCTGCTCTCAGTCTGGGGATGAAGGGAAAAAGATTCACTTTCTGGGTTTGAAAATCCCTCT

GTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTCTACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAA

GTAGTTGAAGGCGTACAGGGTTTCAGCATTAAGGGAGGCATTCTGTGCTGCGCGGCTGAGAATACCGCTT

TACAGACGGTATCGCTACAGGAGAAGAGAAACCGCGTTTCTGCCTTTCTGGAACACGAATGAGGCAAAAC

CGTAGTTGTGCTGTGTAAACACTTTGTCAGCAGCAAGTGTAAGTTCCGC 

Supplementary Figure 1. TMAsat consensus sequence, in fasta format, generated by 

TAREAN. 



 
 

 
 

Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part one of eight. 
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part two of eight. 
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part three of eight. 
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part four of eight. 
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part five of eight.  
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part six of eight. 
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part seven of eight.  
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Supplementary Figure 2. Alignment of 66 monomers manually isolated from the Trichechus manatus assembled reference genome 

(accession GCA_000243295.1). Part eight of eight.



 
 

 
 

 

Supplementary Figure 3. Agarose gel (1%) showing the PCR products of Trichechus inunguis 

using the TMAsat primers. M - DNA size marker of 100 bp ladder; NC – Negative control (no DNA).



 
 

 
 

Supplementary Figure 4. Alignment of five TMAsat monomers cloned and sequenced from the Trichechus inunguis genome (accession 

MW272776- MW272780). 



 
 

 
 

 

Supplementary Figure 5. Metaphases of T. manatus (TMA) and T. inunguis (TIN) after FISH with 

the TMAsat probe. Channels are presented separately, DAPI on left in blue and TMAsat probe on 

right in green.



 
 

 
 

 
Supplementary Figure 6. Alignment of 50 monomers manually isolated from the Dugong dugon assembled reference genome (accession 

GCA_015147995.1). Part one of six.  
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Supplementary Figure 6. Alignment of 50 monomers manually isolated from the Dugong dugon assembled reference genome (accession 

GCA_015147995.1). Part two of six.  
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Supplementary Figure 6. Alignment of 50 monomers manually isolated from the Dugong dugon assembled reference genome (accession 

GCA_015147995.1). Part three of six.  
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Supplementary Figure 6. Alignment of 50 monomers manually isolated from the Dugong dugon assembled reference genome (accession 

GCA_015147995.1). Part four of six.  
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Supplementary Figure 6. Alignment of 50 monomers manually isolated from the Dugong dugon assembled reference genome (accession 

GCA_015147995.1). Part five of six.  
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Supplementary Figure 6. Alignment of 50 monomers manually isolated from the Dugong dugon assembled reference genome (accession 

GCA_015147995.1). Part six of six. 
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Supplementary Figure 7. Alignment of 40 monomers manually isolated from the Hydrodamalis gigas assembled reference genome 

(accession GCA_013391785.1). Part one of six.   
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Supplementary Figure 7. Alignment of 40 monomers manually isolated from the Hydrodamalis gigas assembled reference genome 

(accession GCA_013391785.1). Part two of six.  
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Supplementary Figure 7. Alignment of 40 monomers manually isolated from the Hydrodamalis gigas assembled reference genome 

(accession GCA_013391785.1). Part three of six.   
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Supplementary Figure 7. Alignment of 40 monomers manually isolated from the Hydrodamalis gigas assembled reference genome 

(accession GCA_013391785.1). Part four of six.   
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Supplementary Figure 7. Alignment of 40 monomers manually isolated from the Hydrodamalis gigas assembled reference genome 

(accession GCA_013391785.1). Part five of six.   
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Supplementary Figure 7. Alignment of 40 monomers manually isolated from the Hydrodamalis gigas assembled reference genome 

(accession GCA_013391785.1). Part six of six.  
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Supplementary Table 1. Estimates of average nucleotide divergence (number of base 

substitutions per site) over all sequence pairs within and between species. 

 TMA TIN DDU HGI 

TMA 0.32    
TIN 0.285 0.06   
DDU 0.354   0.357         0.37  
HGI 0.342   0.356   0.355         0.33 

TMA: T. manatus, TIN: T. inunguis, DDU: D. dugon, HGI: H. gigas 
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Supplementary Table 2.  Blast searches using the TMAsat Most Common Sequence (MCS) from 

Trichechus manatus as query against the GenBank Mammalia (NCBI:txid40674) wgs database excluding 

Sirenia (NCBI:txid9774). 

Species Description 
Coverage 
(%) 

Identity [%] E-value Accession number 

Loxodonta africana  
isolate ISIS603380 
cont3.14052, whole genome 
shotgun sequence 

60 68.94 7,00E-10 AAGU03014053.1 

Loxodonta africana  
isolate ISIS603380 
cont3.64816, whole genome 
shotgun sequence 

62 68.29 8,00E-09 AAGU03064817.1 

Elephas maximus  
isolate Icky scaffold_1324, 
whole genome shotgun 
sequence 

60 68.51 3,00E-08 JABTCH010005241.1 

Elephas maximus  
isolate Icky scaffold_65, 
whole genome shotgun 
sequence 

35 70.22 1,00E-07 JABTCH010002495.1 

Elephas maximus  
isolate Icky scaffold_751, 
whole genome shotgun 
sequence 

58 65.02 1,00E-07 JABTCH010005233.1 

Loxodonta africana  
isolate ISIS603380 
cont3.85517, whole genome 
shotgun sequence 

58 65.02 1,00E-07 AAGU03085518.1 

Elephas maximus  
isolate Icky scaffold_1495, 
whole genome shotgun 
sequence 

47 68.00 1,00E-06 JABTCH010003728.1 

Loxodonta africana  
isolate ISIS603380 
cont3.56850, whole genome 
shotgun sequence 

47 68.00 1,00E-06 AAGU03056851.1 

Procavia capensis  

isolate Dallas Zoo Isis 
#01D731 contig_177334, 
whole genome shotgun 
sequence 

13 75.53 4,00E-06 ABRQ02177336.1 

Heterohyrax brucei  

isolate US064 
HetBruBak_scaffold_45440, 
whole genome shotgun 
sequence 

6 89.36 1,00E-05 PVJQ01022728.1 

Loxodonta africana  
isolate ISIS603380 
cont3.91379, whole genome 
shotgun sequence 

26 70.17 5,00E-05 AAGU03091380.1 

Elephas maximus  
isolate Icky scaffold_624, 
whole genome shotgun 
sequence 

13 74.19 5,00E-05 JABTCH010004173.1 

Loxodonta africana  
isolate ISIS603380 
cont3.14053, whole genome 
shotgun sequence 

7 84.91 5,00E-05 AAGU03014054.1 
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Supplementary Sequence File 1. TMAsat monomeric sequences (in fasta) manually 

isolated from the Trichechus manatus assembled reference genome (accession 

GCA_000243295.1). 
 
>NW004444102.1_1 

TTTCACCGCATGAAAGAGACAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACAGAAGTTTTCAATT

TTTTTCGAAGGAACAGTCCACCAACCAGAAGCTGCCTTCTGAAATCTTCTCTCAGATGGAGAAGACTGGAGAGTAC

CTGCTTTGCAAGTAATTGAATCCCCTGGATTTCAAAGAGAACTTTCTATAACAGGGAAAGAAGGTAGTTTTGGCTTT

CAAAGCAAAACAGGCAGATTGTTTGCCTTCAGCGAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACTTTG

TGTGATTAATGGGAGCATGTAGCTTCTTCCCTATCAGAAAGAGAAAGCAAGAGCCTGTTGCTTTCAGTCTGGGGTTT

GAAAAGGAATCACTTATTGTGTTTGAAAATCGTTCTGTGTTAAATGCCTAAGGAAGATGCCTGTGCATTGTTTACATG

GATAAAGTGTATGACTTTTCACCCTTTCAAGTCCTTGAAGCCAATCAGACTTTCCAGCAATCCGGGAGGCATTCCGT

GCTGCGGGGCTGAGAAGACCGCTATACAGACGGTATCGCTAAAGGATAAGAGAAACAGCATTTGTCCCATTCTGG

AACACGAATGAAGCAAAACCATAGTTGTGCTGCGTAAAAACTTTGTTAGCAGCAAGTGTAAGTTCTCA 

>NW004444102.1_2 

ATTCACCACATGAAAGAGAAAACAAGATACAGCGGTCTCCTTCAAGCTGCTTAACTGAATCAACTGAAGTTTTCAGT

TTTGTTAGAAGAAAGAGTCCGCCCATCATAAGCTGCTTTCTCAAATGTTCTCTCAGTGGGAGAAGGCTGGAGAGTG

CAGGTCTAGCAAGTATTTGAATACCCTGGTTTTCAAAGCGAACTTTGCATACCTGTGAATGAAGGTACTACTGGCTT

TCAAAGTCAAACAGGCAGATCTTCTCTCTTCAGCTAGAGGACAGCAGAAGAGGTTCAGTTTGGCTGACTAAACCTT

GTGTGCTTAACAGGAGCATGTAGCTTCTTCCTGCCTGAAATAGAAAGTAAGAGCCTGTTGCTCTCCGTCTGGGGAT

AAAGGGAGAACGATTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATGGTC

TACCTGGATAATTTGTATGACTTATCCCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTCCAGCATTTCGGGAGGCAT

TCTGTGTTGCGTGGCTGAGAATACAGCTTTACAGATGGTATCGCTAAAGGAGAAGAGGAACCGCGTTTCTCCCGTT

CTGGAACACGAATGAGGCAAAACCGTAGTTGTGCTGTGTAAAAATTTGCTGGCAGCAAGTGTAAGTTCCCA 

>NW004444102.1_3 

ATTCACCCCATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGTTTAACTGAATCTACTGAAGTTTTCAGTT

TTGTTAGAAGAAAGAGTCCGCACACTACAAGCTGCTTTCTCAAATGTTGTCTCAGTGGGAGAAGGCAGCAGAGTGA

AGGCCTAGCAAGAATTTGAATGCCCTGGTTTTCAAAGGGAACTTTGCATTACAGGAATGAAGGTATTGCTAGCTTAG

ATAGCCAAACAGGCAGATTGTCTGCCTTCAGCTAGAGAACAGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTGT

GTGCTTAACACGAGCATGTACCTTCTTCCCAGCCTGAAAGAGAAACAAGAGCTTGCTGCTCTCAGTTTGGGGATGA

AGGGAAAAAGATTCCCTTTCTGTGTTTGAAAATCCCTCAGTGTTACATGCCTAAGAAAGTTGTCTGTGCATTGTCTA

CCTTGATAAAGTGTTTGACTTTTCTCCATTTGAAGTAGTTGAAGCCGTTCAGGGTTTGCAGCATTCCGGGAGGCATT

CTGTGCTGCGCGGCTGAGAATACCGCTTTACAGACGGTATCGCTAAAGAAGAAGAGAAACCGCGTTTCTGCCTTTC

TGGAACACGAATGAGGCAAAAGCGTAGTTGTGCTGCGTAAAAACTTTGTTAGCAGGAAGTGTAAGTTCCCA 

>NW004444102.1_4 

ATTCACCAAATGAAAAAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTACTGAATCTACTGAAGTTTTCAGTTT

TGTTAGAAGAAAGAGTCAGCCCACCCCAAGCTGCTTTCTCAAATGTTCTCTCAGTGGGAGAAGGCTGGTGAGTGCA

GGCCTTGCAAGTATTTGAATCTCCTGATTTTCAAAGGGAACTTTACATACCAGGGAATGAAGGTTCTAATGGCTTTC

AAAGCCAAACAGGCAGATTGTCTGCCTTCAGCTAGAGGACAGCAGAAGAGGTACAGTTTGGCTGACTAAACCTTGT

GTGCTTAACAGGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGGTCTCAGTCTGGGGATG

AAGGGAGAACGGTTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTACTTGCCTAAGAATGTTGCCTGTGCATTGTCT

ACCTCTGTAAAGTGTATGACTCTTCTGCGGTTCAAATAGTTGATACCTTTCAGTGCTTACAGAGTTCCGGTAGGGAG

TGTCTGCTGCCCAGCTGAGAATACTGCTTTACAGACGGTATCGCTAAAGGAGAAGAGAAACTGTGTTTCTGCTGTT

CTGGAACACGAATAAGCCAGGCCACAGTTTGGCTGAGTAAAAAGTATGTTTGTAGCAAGTATAAGTTACC 

>NW004444102.1_5 

ATTCAGTGCATGAAAGAGAAAGCAATATACAGCTTTCTCCTCAAGTTGCATAACTTCATCCACTGAAGTTTTCAGTTT

TGGTAGAAGAAACACTCCTCACAACACAAGCTGACTTCTCAAAGGTTCTCTCAGTGGGATAAGACTGGAGAGTGCC

TGCCTTGCAAATACTTGAATCCCCTGCTTTTCAAAGGGAACTTTGCATAACAGGGAATCAAGATACTTTTGGCATTC

ACAGCAAAACAGGCAGATTGCTTGCCTTCAGCTAGAAGATGGCAGAAGAGTTTCAGTTTTGCTGACTAAAGATTGT

GTGCTTAACGCGAGCATGTAGCTTCTTCCCTGTCAGAAACAGGAAGAAAAGGCAGTTGCTGCTCTCAGTCTGGGG

GTTGAAGTGAGAAGTTTTCCCTTACCTTATTTGAAAATCCCTCTATGTTACATGCCTAGGAATGTTGCCTGTGCATTG

TCTACCTGGATAAAGGGTTTGATTTTTCTCCTGTTCGAGTAGCTGAAGCCATGCGGGGTTTAAAGCTTTCCAGGAGT

CATTCTGTGCTGTGCAGCCGAGAAAGCCGCCTTACAGACGGTATCGCTAAAGGAGAAGAGAAACGGCGTTTCTCC

CGTTCTGGTGTAGGACAGAGGCAGCGCTGTAGTCTTGCTGAGTGAAAGACTAAGTTAGCAGCAAGTGTAAGTTCCC

A 

>NW04444102.1_6 

ATTCACTGCATGAAAAAGGAAGCAAAATACAGCGTTCTCCTTGACGCTGCTTAACTGCATCCACTGAAGTTTTCAGT

TTTGGTAGAAGAAACAGTCCACTCAACAGCAGCTGCTTTCTCAAAAGTTCTCTCAGTGAGATAAGACTTGAGAGTGC

CTGCCTTGCAAGTACTTGAATCCCTTACTTATCAAAGGGAACTTTGCATAACAGGGAATCAAGCTACTTTTGGCATT

CAAAGAAATACAAGCAGATTATTTGCCTTCAGCTAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAAGCTTGT

GTGCTTAACGTGCGCATGTAGCCTCTTCCCTGCCAGAAAGAAGAAGCAAAAGCCTGTTCTCTCAGTCTGGGGATGA

AGTGCAAAGGATTCACCTACTGTGTTTGAAAATCCATCTGTGTTACATGCATAAGAATGTTGCCTGTGACTGTGTAC

CTGGGTAAAGGGTTGGATTTTTCTCCCGTTTGAGTAGCTAAAGCCCTGCTGGATTTACAGCTTTAGGGAGGCATTCT

ACGTTGTTCAGCCGAGAACCCCGCCTTACAGACGGTATCTCTAAAGGAGAAGAGAAACCGTGCTTCTCCCATTCTG

GTATGCAACAGCGGCAGCGGTGTAGTCTTGCTGCGTAAAAGACTATGTCAGCAGCAAGTGTAAGTTGCCG 

>NW004444102.1_7 

ATTCACTGCATGAAAGAGAAAGCAAAATACAGCATGCTCCTTCAAGCTGCTTAACTTCTTCCACTGATGTTTTCAGTT

TTGGTAGAAGAAACAGTCCGTACACCACCAGATGACTTCTCAAATGTTCTCTCAGTGGGATAAGACTGGAGAGTGC

CTGCCTTGCAAACACTTGAATCCCCTGGTTTTTAAAGGGAACTTTGCATAACAGGGAATCAAGGTACTTTTGGCATT
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AAAAGCAAAACAGGCAGATGGTTTGCCTTCAGCTAGAGGATGGCAGAAGTGTTTCAGTTTTGCTGACTGAAGCTTG

TGTGCTTAACGCGAGCATGTAGCTTCTTCCCTGCCAGAAAGAGGAAGAAAAGGCAGTTGCTGCTCTCAGTCTGACT

GTTGAAGTGAGAAGGATTCACTTACTGTGTTTGAAATTCCCTGGGTGTTACATGCCTAAGAATGTTGCCTCTGCATT

TTCTACGTGAGTAAAGGGTTTAACTTTTCTCCCATTAGAGTAGCTGAAGCCCTGCGGATTTTACAGCTTTCCGGGAG

GCATTCTGTACTGTGCCGCTGAGAATGCCGCCTTATAGACAGTATCCCTAAAGGAGCGGATAAACCACATTTTTCC

CGTTCTGTTATAGGACAGCGGCAGCGTTGTAGTTTTGTTGAGTAAAGACTATGTTAGCAGCAAGTGTAAGTTCCTA 

>NW004448733.1 

ATTCACCACATGAAAGAGAAAACAAGCTACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGATTTCAGT

TTTGTTAGAAGAAAGAGTCCGCCCAACAGAAGCTGCTTTCTCAAATGTTCTCTCAGTGGGAGAAGGCTGGAGAGTG

CAGGCCTAGCAAGTATTTGAATACCCTGGTTTTCAAAGCGAACTTTGCATAGCAAGGAATGAAGGTACTACTGGATT

TCAAAGCCAAACAGGCAGATTGTCTGCCTTCAGCTAGAGGACAGCAGAAGAGGTTCAGTTTGGCTGACTAAACCTT

GTGTGCTTCACAGGAGCATGTAGCTTCTTCCCTGCCTGACAGAGAAAGCGAGAGCTTGTTGCTCTCAGTCTGGGGA

TGAAGGGAGAACGATTCACTTTCTGTGTTTGAAAATACCTCTGTGTTACATACCTAAGAAAGTTGCCTGTGCATTGT

CTACCTGGATAAAGTGTATGACTTTTCCCCCTTTCAAGTCGTTGAAGCTGTTCAGGGTTTCCAGCATTCCCGGAGG

GATTCTGTGCTGCGCGGCTGGGAATACCACTTTACAGAACGTATCGCTGAAAGAGAAGAGAAATCGCGTTTCTCCC

CTTCTGCAACACGAATGAGGCAAAACCTTAGTTGTGCTGTGTAAAACTTTGTTAGCAGCAAGTGTAAGTTCCCA 

>NW004444141.1_1 

GTTCACCACGTGAAAGAGAAAGCAAACTACAGCGTTCTCCTTCATGCTGCTTAACTGAATCTATTGAAGTTGTCAGT

TTTGTTCGAAGAAAGAGTCCCCCCAACACAAGCTGCTTTCTCTAATGTTCTCTCAGTGGGAGAAGGCTGGAGAGTG

CGGGCCTTGCAAGGATTACAATCCCCTGGATTTCAAAGGGAACTTTGCATTCCAGGGAATGAAGATACTTCTGTCTT

TCAAAGCCAACCATGGAGATTGTTTCCCTTCAGCGAGAGGACAGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTT

GTGTTCTTAACACGAGCATGTAGGTTCCTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTCTCAGTCTGGGGT

TGAAGGGAAAAAGATTCACTTTCTGGGTTTAAAAATCCCTCTGTGTTCCATGCCTAAGAAAGTTGCCTGTGCATTGT

CTACCTGGATAAAGTGTATAACTTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTCCAGCATTCCGGGAGGC

ATTGTGTGCTGCGCGTCTGAGAATAGCGCTTTACAGGCAGTATCGCTAAAGGAGAAGAGAAATCGCGTTTCTGCCA

TTCTGGAGCACGAATGAGGCAAAACCGTATTTGTGCTGAGGGAAACCTTTGTTAGCAGCAAGTGGAAGTTCCCA 

>NW004444141.1_2 

TTTCACCACGTGAAAGAGAAAGCAAACCACAGCCTTCTCCTTCGAGCTGCTTATCTGAATCTACTGAAGTTTTTAGT

TTTGTTAGAAGAAAGGGTCCCCCCAACACAAGCTGCTTTCTCTAATGTTCTCTCAGTGGGGAAGGCTGGAGAGTGC

AGGCCTAGCAAGTATTTCAATCCCCTGGATTTCAAAGGGAACTTTCCATTCCAGGGAATGAAGGTATTTCTGTCATC

CTAAGCCAAACAGGCAGATTGTTTGCCTTCAGCGAGAGGACAGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTG

TGTGCTTAACACGAGCATGTAGTTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTCTCAGTCTGGGGAT

GAAGGGAGAACGATTCACTTTCTGTGTTTGAACATCCCTCTGTGTTACATGCCTAAGAAAGTTGCGTGTGCATTGTC

TACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCTGGGTTTACAGCATTCCGGGAGGCT

TTCTGTGCTGCGCGGCTGAGAATACCGCTTAACAGACGGTATTGCTAAAGCAGAAGAGAAACCGCGTTTCGCTATA

GGACAGCGGCAGCGTGGTAGTTTTTTTGAGTAAAAACTATGTTAGCAGCAGGTCTAAGTTCCCA 

>NW004444141.1_3 

AATCACTGCATGAAATAGAGAGCAAAAAACAGCGTTTTCCTTCAAGCTGCATAACTTCATCCACTGAAGTTTTCAGTT

TTGCTGGAAAAAAACTTCCACACACCACCAGCTGACCTCTCAAATGTTCTCTCAGTGGGATAAGACTGGTGAGTGT

GTGCCGTGCAAGTACTTGAATCCCGTGGTTTTCAAAGGGATCTTTGCATTACAGGGGATGAAATTACCTTTGCCATT

GTAAGCAGAACGGTTAGATTGTTTGCCCTCAGCTAGAGGATGGCAGAAGTGGTTCACTTTTCCTGACTACATCTTGT

GTGCTTAAAGCGAGCATGTAGCCTCTTCCCTGCCTGAAAGAGGAAGAAAAGGCAGTTGCTGTCAGTCTGGAGGTG

AAGTGAGAAGGATTCAATTACTGTGTTTGAAAATCCCTCTGAGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTCT

ACCGGGGTAAGGGGTTTACTTTTCTCCTGTTCAAGTAGCTGAAGCCCTGCGCGTTTTACCGCTTTCCTGGAAGCAT

TCTGTTCTGCGCGGCCGAGAATGCCGCCTTACAGACGGTATCCCTGAAGGAGAAGAGAAACTGTGTTTCTCCCGTT

CTGGTATAGGACAGCGGCAGCGTTGTAGTTTTGCTGAGTAAAACTGTTTTAGCAGCAAGTGTAAGTTCCCA 

>NW004444141.1_4 

AATCACTGCATGAAAAAGAATGCAAAACAGTGTGTTCCCTTTCAAGCTGATTAACTTTGTCAACTGAAGTTTTCAGTG

TTAATAGAACAAACAGTCCTGACACCGCCAGCTACTTTCTGAAAATTTCTCTCAATGGGGAAAGACTGGGGATTGTC

TGCCTTTCTAGTACTTGAATCCCCTGGTTTTGAAAGGGAATTTTGCGTTACAGGGAATGAAGGAACTTTTCCCTTTCT

AAGAAAAACAGTCAGATTGTTTGCCTTCAGCTAGAGGATGGCAGACGCGGTTCAGTTTTGCAAACTAAAGCTTGTGT

GGTTGACACGAGCATGTATCCTATTCACTGTAAGGAAGAGTAATGAAAAAGTTGCTCTCAGTTTGGCGGATGAAGT

GAGAAAGTCACTTACTGTGTTTGAAAATCTCTATGTGTTTCATGCCCAAAAATTGGCCTGTGCATTTTCTACCTGGGT

GAAGATTTTGACTATTCTCCCGCTTGAGTACTTAAAGCCCTGCGGGGTTTACAGCTTTCCTGGGAGGCACTCTGTG

CTGCATGAACCAGAATGCCGCATTGCAGACGGTACCCCTGAAGGAAAAGGGAAAGCATTGTTCTCGACTTCTGGTA

TACGACATCGGCAGCGTTGTAGTTTTGCTAAGTAAACACAGTCTGTTAGCAGCATGTTCCG 

>NW004444141.1_5 

ATTCACTGCATGAAAAGAAAGAAAAATACAGGGTTCTCATTCAGGCTGGTTAAGTGAATCAACTGAAGTTTTCAGTTT

TGGTTGAACAAACAGTCCTGACACCACCTGCTACTTTCAGAAACATTCTCTCAATGGGGTAATACTGGTGAATGTCT

GCCTTTCAAGTACTTGAATCCCCTCGTTTTCAAAGGGAACTTTGCATTACAGGGAATGAAGTTAACTTTCGCATTCTA

AGGAAAACAGGCAGATTGTCTTCAGCTAGACAACGACAGAAGCAGTTCAGTTTTGCTGACTAAAGCTTGGTGGTTA

ACACGAGTATGTATCCTATTCCCTGCAAGAAAGAGGAAGAAAAAGACAGTTGCTCTCAGTCTGGAAAATGAAGTGA

GAAAATTCACTTACTGTGCTTGAAAATCTCTCTGTGTTAGATGCCCAAGAAAGTGGCCTGTGCATTGCCTACCTCGG

TAAAGGGTTTGACTTTTCTCCCATTCGAGTATGTGAAGCCCTGCGGGGTCTACGGCTTTCCAGGAGGCAGTGTGTG

CTGCGCACCCGAGAATGCCGCCTTACAGACGGTATCCCTGAAGAAGAAGATACAGCACGTTTCTCCCGTTCTGGT

GTATGACAGCAGTAGAGATATAGTTTTGCTAAGAAAACACTATGTTAGCAGGACCTGCATGTTCCT 

>NW004444141.1_6 

ATTCACTGCATGAAAGAGAAAACAAAATACAGTGTTCTCATTCAAGCTGGTTAACTTAATCAATTTGATTATCAATTTT

GATAAAGCGCAGTCCTCACACCATCTACAAGCGGTCTCAAACATTCTCTCCATGGGATAAGATTTGTGAGTTTCTCC

GTTTCAAGTACTTGAATCCCCCGGTTTTCCAAGGAACTTTGCATTACAGGGAATGACTGTTCCTTTCGCATTCTAGG
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AAGAAAAAGTGCAGATTTGTTCCCCTTCAGCTAAAGAACGGCAGAAGATTTTCAGTTTTGCTGACGAAAACTGGTGT

TGTAACCACGTGCGTGTTGCCTATTCACTGCAAGAAAGGGAATCCAAAAGACAGTTGCTCTCAGTCTGGTACATGA

AATGAGAATGATTTACTTACTGTGTTTGAGAATCTCTCTGTTTTTCATGCCCAGGAAGGTCGCCTATGCATTCTCCAC

CTGGGTAAAGAGTTTGATTTTTCTCCTATCCGAGTGCGTGAGCTCTGCGGGGTTTACAGTTTTCTGGGAGGCACTC

CGTGTTGCACAGCCAAGAATACTGCCTTACAGGTGGTATGTCTGAAGGAAAAAGCAAAGCACGTTTCTCCCCTTCT

CCCCAGCAGTAGAGATGTAGTTTTGCTAAGGAAACACTATGTTAGCAGAACCTGCATGTTCCCA 

>NW004444141.1_7 

ATTCACTGCAAGAAAGAGAAAGCAAAATACAGTGTTCTCATTCCTTAAACAAGTTGGTTTCCTTAAACAAGTTGACTT

ATCCTTTTTGATAATACAGATTCCTGACAACATCTACAAGCTTTCTAAAACATTCCCTCAGTTGAAAAGACTGGAGCA

TCTCCCCCTTTCAAGGTAGTTGAATCCCCCGGTTTTCAAAGGGAGCTTTCCCTTACTGGGAATGACGGTATCTTTCA

TATCCTAGGAAGAACAAGGCAGATAATTTCGCCATCATATAAAGGACGACAGAAGCGGTTCAGTTTTGCAGACTAAA

CTTTGTTTTGTAACCACTTGCATGTTCCCAATTCACTGCAAGAAAGAGAAACCCAAATACAGTTTGTCTCATTCTAGT

GGGGTAAATCAGAAGGATTAACTTAGTGTGACTGAAAATCCTTCTGTGTTACATGCACAAAAATGTTGGCTCTACGT

TCTCCACCTTGGTAAAGAGATGACCTTTTCTCCCATTTGAGTACGTGAAGCCATGTGGGGTTTATGTGTTTTGAGTA

GGCGCTCTGTCCTGCCCGGCCGAGAATTTGCCTTACTGACTGTTTTTTGGAAAGAGAAAACAGTGTAAGTTTCTGC

CTTTCAAGTATACGGCAGCAAGAGAGATGTCTGTTTGCTGAGGAAACACTTTGTGAGCAGAACATGCCTCTTCCC 

>NW004444013.1_1 

ATTCACCACATGAAAGAGAAAACAAGCCACAGCGTTCTCGTTCAAGCTGCTTAACTGAATTTACTGAAGTTTTCAGT

TTTGTTAAAAGAAAGAGTCCGCCCAACACAAGCTGCTTTCTCCAATGTTCTCTCAGAGGGAGAAGGCTGGAGAGTG

CAGGCCTAGCAAGTATTTGACTACCCTGGTTTTCAAAGCGAACTTGGCATAGCAGGGAATGAAGGTACCACTGGCT

TTCAAAGCCCAACAGGCAGATTCTCTGTCTTCAGCTAGAGGACAGCAGAAGAGGTTCAGTTTGGCCGATTAAACCT

TGTGTGCTTCACAGGAGCATGTAGCTTCTTCCCTGCCTGACAGAGAAAGCAAGAGCTTGTTGCTCTCAGACTGGGG

ATGAAGGGAGAACGATTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTTAGAAAGTTGCCTGTGCATTG

TCTACCTGGATAAAGTGTATGACTTATGCCATTTCAAGTAGTTGAAGCCGTTCAGGGTTTGCAGCATTCCGGGAGG

CATTCTGTGCTGCGTGGCTGAGAATACAGCTTTAAAGATGGTATCGCTAAAGGAGAAGAGAAACCGCGTTTCTCCC

ATTCTGGAACACGAATGAGGCAAAACCGTAGTTGTGCTGCGTAAAAACATTGAGCAGCAAGTAAATTCCCA 

>NW004444013.1_2 

ATTCACCACATGAAAGAGAAAGCAAAATACAGCGTTCTGCTTCAAGCTGCTTAACTAAATCTACTGAACTTTTCAGTT

TTGTGAGAAGAAAGAGTCCGCCCACCACAAGCTGCTTTCTCAAATGTTCTCTCAGTGGGAGAAGGCTGGAGAGTGC

AGGCCTAGCAAGTATTTGAATCCCCTGGTTTTTAAAGCAAACTATGCATAGCAGGGAATGAAGGTACTACTGGCTTT

CAAAGCCAAACAGGCAGATTGTCTGCCTTCAGCGAGAGTATAGCAGAAGAGGTTCAGTTTTGCTAATTAAACCTAGT

GTGCTTCAAAGGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTTTCAGTTTGTGGATG

AAGGGAGAATGATTCACTTTCTGTGTTTGAAAATCCTTCTGTGTTACATGCCTAAGAGAGTTGCCTGTGCATTGTCT

ACCTGGATACAGCATATGACTTTTCAACCTTTCAAGTCGTCGAAGCAGTTCAGGGCTTCCAGCATTCCGGGAGGCA

TTCTGTGCTGCGCGGCTGAGAATACTGCTTTACAGACGGTATCGCTAAAGGAGAAAAGAAACCGCGTTTCTCCCAT

TCTGGAACACGAGTATGAAGCTTCTTCACTGCCTGAAAGAGAAAGCAAGAGCTTGCTGCTCTC 

>NW004444013.1_3 

ATTCACCACATGCAAGAGAAAGCAAAATACAGCCTTCTCCTTTAAGCTCCTTAACTGAGTCTACTGACGTTTTTAGTT

TTGTTAGAAGAAACAGTCCGCGGGACACAAGTTGTTTTCTCAAATGTTCTCTCAGTGGGAGAAGACTGGAGAGTGA

GGGCCTAGCATCTATTTGAATCTCCTGGTTTTCAAAGGAAACTTTGCATAACAGGGAATAAAGGTACTACTTGGTTT

CAAAGCAAAACAGGCAGTTTGTTTGCTTTCAGCCAGAGGAGGGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTG

TGTGCTTAAGGCGAGCATGTAGCTTCTTCTCTGCCTGAAAGAGAAAGCAAGAGCTTGTTTGTCTAAGTCGGGATGA

AGGGAGAAGGATTCACTTACTGTGTTTGAATATCCCTCTCTGTTACATGCCTAAGAAAGTTGCTTGTGCATTTTCTAC

CTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGTCGTTCAGGTTTGACAGCCTTCCGGGAGGCATTC

TGTGCTTCACGGCTGTGAAACCGCTTTACAGATCGTATCCCTAAAGGAGAAGAGAAACTGGTTTTTCTCCCGTTCTG

GAACATGAATGAGGCAAAACCGTAGTTGTGCTGAGTGAAAACGTTGTTAGCAGCAAGTGTAAGTTCCTA 

>NW004444013.1_4 

ATTCACCCCATGAAAGAGAAAGGAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACCGAAATTTTCAGT

TTTGTTAGAAGAAACAGTCCGCCCACTACAAGCTGCTTTCTCAAATATTCTCTCAGTGGGAGAAAACAGGAGAGTGC

CGGTCTAGCAGGTATTTCAATCCCCTGGTTTTCAAAGGGAACTTTGCATAACAGGGAATGAAGGGTCTACAGGCTT

TCAAAGCAAAACAGGCAGATTGTTTGCCTTCATCCAGAGGAGGGCAGAAGAGATTCAGTTTTGGTGACTAAACCTT

GTGTGCTTAACACGAGCATGTAGCTTCTTCTCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTCTCAGTCTGGGGA

TGAAGGGAGAACGATTCACTTACTGTATTTGAAAATCCCTATGTGTTATATGCCTAAGAAAGTTGCCTGTGTATCGTA

TACCTGGATAAAGTGTATGACATTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTCCAGCATTCTGGGAGGCA

TTCTGTGCTGCGCCGCTGAGAAGACCGCTTGACAGACGGTATCCCTAAAGGAGAAGAGAAACTGCGTTTCTCCCG

TTCTGGAACACGAATGAGGGAAAACCGTAGTTGTGCTGAGTAAAAACTTTGTTAGCAGCAAGT 

>NW004444013.1_5 

ATTCACTGTATCGGAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCACTT

TTGGTAGAGAAACAGTCCGCCAAACACCAGCTGCTTTCTCAGAAGTTCTCTCAGTGGGAGAAGACTGGGAGTGCCT

GCCTTGCAAGTATTTGAATCCCCTGGTTTTCAAAGGGAACGTTGCCTAACAGGGAATGAAGGTAATTTTGGCATTCA

AAGCAAAACAGACAGATTGTTTGCGTTCAGCTAGAGGAGGGCAGAAGATGTTCAGTTTTGCTGACTAAACTTTGTGT

GCTTAACACGAGTGTGTAGCTTCTCCAGTGCCAGAAGGAGAAAGCAAGAGCCAGTTGCTCTCAGTCTGGGGAAGA

AGTGAGAAGGATTCACTTACTTTGTTTGAAAATTTCTCTGTGTTACTTGCCTAAGAAAGTTGTCTGTGCATTGTCTAC

CTGGATAAAGTGTATGACTTTTCTCCCTTTCAAATAGTTGAAGCCATTCGGGGTTTACAGCATTACGGGAGGCATTC

TGTGCTTCGCGGCTGAGAATACCGCTTTACAGACGGTATCCCTATAGGAGAAGAGAAACCGCGTTTCTCCCGTTCT

GGAACATGAACCAGGCAGAGGCGCAGTTTTGCTGAGTAAAGACTGTGTTAGCAGCAAGTGTATGTTCCCA 

>NW004444013.1_6 

ATTCGTCGCATGAAAGAGAAAGCAACCTGCAGCATTCTCCTTCCAGCTGCTTAACTGAATCTACTGATGATTTCAGT

TTTGTTAGATGAAACACTCCGCCGACCACCAGCAGCTTTCTGAATCGTTCTCTCAGTGGGTAAGACTGGATAGTGC

CTGCTTTGCCAGTATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGCTTTACAGGGAAAGGGGTAACATTCGCATTC
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CAAGCAAAACAGGCAGATTGTTTGCTTTCAGCTAGAGGACTGCAGAAGTCGTTCAGTTTTGCTGACTAAAGCTTGTG

TGTTTAACACAAGCATGTATCCGATTCCCTGCAAGAAAGAGAAACCCAACGACAGTTTATCTCCCTCGGGGGGATG

AAGTGAGTATGATTTACTTACTGTGTTTGAAAATCGCCTGTGTTACATCCTCAAGAATGTTGCCTGTGCATTGTTTAG

CTGGGTAAAGACTTTGTCTTTTCTCCCTTTCGAGTACTTGAAGCCCTGCTGTGTTTACAGCTTTCCAGCAGGCACTC

TGTGCTGCTTGGCCTGCTGCCTTACAGAAGGTATTCCTGAAGGAGGAGAGAAAGCAGGTTTCTCCTCTTGTGCTAT

AGGACAGCGGCAGGGCTGTAGTTTTGCTGACCAAACTGTAT 

>NW004444013.1_7 

GTTCATCTAGGTAAGTTTTCAGTTTTGGTAGAACAAACAGTCCTCACACCATCAGCTGCTTTCTCAAACATTCTCTCT

ATGGGAAAAGACTGGGAAGTGTCTGAATTTCAAGTTCTTGAATCCCCTGGTTTTCACAGGGAACTTTGCCTTAAAGG

GAATGAAGGTGACATTCGCATTTTAAGAAAAAAGGGCAGATTGTTTGCCTTCAGCTAGTGGATGGCAGAAGCGGTT

CAGTTTTGCTGACTAAATCTTGTGTGTTTGACCCGAGCATGTATCCGATTTCCTGCAAGAAAGAGAAACCCAATGAC

AGTTGCTCTCCCTCTGGGGGATGAAGTGAGTAGGATAGACTTACTCTGTTTGAAAATCCCCCGTGTTACATGCTCAA

GAATGTTGCCTGAGCTTTGTTCACCTGGGTAAAGACTTTAACTTTTCTGTCTTTAGAGTGCGTGAGGCCCTGCTATG

TTTACAGCTTTCCGGGAGGTACTCTGTGCTGCGCGGCCGAGAATGCCGCGTTACAGACGCTATCCCTGAAGGAGG

AGAGAAAGGGCCTTTCTCCCCTTCTGCTACATGGCAGTGGCAGTGCTGTCGTTTTGCTAACTAAACACTATGATAG

CAACACATATATGTTCCCA 

>NW004443969.1_1 

ATTCAGCACATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTAAAGTTTTCAGTT

TTGTTAGAAGAAACCGTCCTCCCACCACCAGCTGCTTTCTGAAACGTTCCCTCAGTGGGAGAAGACTGGAGAGTGC

CTCCCTTGCAAGTATTTGAATCCCCTGGTTATCAAAGGGAACTTTGCATAAGAGGGAATGAAGGTACCTTTGACATT

CAAAGCCAAACAGTCAGATTATTTGCCTTCAGCTAGAAGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACTTTGT

GTGTGTAACGCGAGCATGAAGCTTCTTCCCTGCCAGAAAGAGAAAGCAAGAGCCTGTTTCTCTCTTTCTGGGGATG

AAGAGAGAAGGATTCAGGTACTGTGTTTGAAAATCCCTCTGTGTTACATGCCAGAGAAATTTGCCTCTAAATTGTCT

ACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCATTCAGGGTTTAAAGCATTCCGGGAGGCAT

TCTGTGCTGCCCAGCTGAGAACACCTCCTTACAGCCGTTATCTCTAAAGGAGAAGAGAAACTGCGTTTCTCCCGTT

CTGGAACAGAATGAGGCAGAGCCGCAGTTGTCCTGAATAAAGGCTATGTTAACAGCAAGTGTAAGTTCGTA 

>NW004443969.1_2 

ATTCAGCGCATGAGGGAGAAAGGAATATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGT

TTTGTTAGAAGAAACTGTCCACCCACCACCAGCTGCTTTCTCAAACATTCTCTCAGTGGGAGAAGACTGCAGAGTG

CCTGTCTTGCAAGTATTTGCATCCCTTGCTTTTCAAAGGGCACTTTGCATAAGAGGGAAAGAAGGTAGTTTTCCCAT

TCAAAGACACAGGCAGATTGTTTGCCTTCAGCTAGAAGATGGCAGAAGAGGTTCTGTTTTGCTGACTAAACCTTGTG

TGTGTAACGCGAGCATGTAGCTTCTTCCCTGCCAGAAAGAGAAAGCAAGAGCCAGTTGCTCTCAGTCTGGTGATGA

ATTGAGAAGGATTCACTTACTGTCTTTGAAAATCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTCTAC

CTGTATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCTGTTCAGGGTTTGCAGCATTCTGGGAGGCATTC

TGGGCTGCGCGGCTGAGAATACCGCTTTACAGACGGTATCACTAAAGGAGAAGAGAACTGCGTTTCTCCCATTCTG

GAACACGAATGAGGCAAAAGCGTAGTTGGGCTGAGTAAAAACTTTGTTAACAGCAAGTGTAAGTTCCCA 

>NW004443969.1_3 

ATTCACCACATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGTT

TTGTTAGAAGAAACTGTCCGCCCACCACCAGCTGCATTCTCAGATCAGGAAGAAAGCAGAGTTCCTGCCTTGCAAG

TATTTGAATCCCCTGGTTTTCAAAGAGAACTTTGTATAAGAGAGAATGAAGGTACTTTTGCCATTCAAAGACAAACAT

TCAGATTGTTCCCCTTCAGCTAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTTTGTGCTTAATGTGA

GCATGTAGCTTCTTCTCTGCCAGAAAGAGAAAGCAATAGCCAGTTGCTCTCACTCTGGGGATGAAGTGAGAAGGAT

TCACTTACTGTGTTTGAAAATCCCATCTGTGTTACTTGCCTAAGAAAGATGCCTGTGCATTGTCTACCTGGAGAAAG

TGTATGACTTTTGTCCCTTTCAAGTACTTGAAGCCATTCAGGGTTTACAGCATTCCTGGACGCATTCTGTACTGCGT

GGCTGAGAATACCGCTTTATAGACGTTATCGCTAAAGGAGAAGAGAAAACGCGTTTCTCCCGTTTGGGAATATGAA

TCAGGCACAGCCGCTGTTTTCCTGAGTAAAGGCTATGTTAGCAATAAGTGGAAGTTCC 

>NW004443969.1_4 

ATTCAGCACATGAAAGAAAGCAAAATACAGTTTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGTTTG

GTTAGAAGAAACTGCCCACCACCACCTGCTTTCTAAAAGGTCGTCTCAGTGACAGAAGTCTGCAGAGTGCCTGCCT

TGCAAGTATTTGAATCCCCTGGTTTTCAAAGCGAACTTTGCATACCAGGGAATGAAGGCTTTCAAAGCCAAACAGGC

AGATTGTCTGCCTTCAGCTAGAGGACAGCAGAAGAAGTTCAGTTTTGCTGACTAAACCTGTGTGCTTAATGTGAGCA

TATAGCTTCTTGCCTGGCAGAAAGAGAAAGCAAGAGCCAGTTACTCTCAGTCTGGGGATGAAGTGAGTAGGATTCA

CTTACTGTGTTTGAAAATCCCTCTGTGTTACTTGCCTAAGAAAGTTGCCTGTGCATTGTCTACCTGGATAAAGTGTAT

GACTTTTCTCCCTTTCAAGTAGTTGAAGCCATTCAGGGTTTACAGCATTCCGTGAGGCATTCGGTACTACGTGGCTG

AGTAGACCGCTTTACAGAAGGTATAGCTAAAGGAGAAGAGAAACCACGTTTTTCCCGTTCGGAAATATGAATGGGG

TAGAGGCGCCGTTTTCCTGAGTAAAGGCTGTGTTAGCAGCAAGTTTAAGTTCCCA 

>NW004443969.1_5 

ATTCACCGCATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACATAGTCCATTGAACTTTTCAGTT

ACATTAGAAGAAACAGTCCGCCCACCACCAGCTGCTTACTCATAGGTTCTCTGTGATGGATAAGACTGGGGAGTGC

TTGCCTTGGAAGTATTTAAATCCCCTGATTTTTGAAGGGAACTTTGCAAAACAGGAAATGAAAGTACATTTGGTATTG

AAAGCAAAACAGATTGTTTGCCTTCAGCTAAAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAATCTTGTGTGCT

TAATGTGAGCCTGTAGCCTCTTCCCTGCCAGAAAGAGGAAGCAAAGCCAGTTGCTCTCAGTCTGGGGGACGAAGT

GAGAAGGATTCACTTACTGTGTTTGAAAATCGCTCTGTGTTACATGCCTAAGAAAGTTGCCTGGGCATTGTCTACCT

GGGTAAAGGGATCCACTTTTCTCCCTTTCAAGTCGGTGAAACCATTCAGTGTTTACAACATTCCGGGAGGCATTCTG

TGTTGCGCGGCCGAGAAAGCCGCTCTGCAGATGGTATCTCTAAGGGAGAAGAGAAACCGCTTTTCTCCAGTTCTG

GTATAGGACAGTGGCAGAGCAGCAGTTTTGAGTGTGTTAGCAGCAAGTGTAGGTTCCCA 

>NW004443969.1_6 

CTTCACTGCATGAAAGAGAAAACAAAATACAGTGTTTTCCTTCAAGCTGCTTAACTCAATCTACTGAAGTTTTCAGTT

TTGTTAGAAGAAACAGTCCGCCCGCCACCAGCAGCTTTCTCAAAGGTTGTCTCAGTGGGATAAGACTGGAGAGTGC

CTGCCTTGCACATATTTGAATCCCTGGTTTTCAAAGGGAACTTTGCATAACAGACAATGAAATTACCTTTGGCATTCA
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AAGCAAAACAGGCACATTGTTTGTCTTCAGCGGGAGGATGGTGGACGAGGTTCAGTTTTCCTGACTAAACCTTGTG

TGCTTAACGCGAGCATGTAGCTTCTTCCGTGCCAGAAAGAGAAAGCAAGAGTCAGTTGCTCTCATTCTGGGGGATG

CAGTGAGAAGGATTCACTTACTGTGTTTGAAAATCGCTCTGTGTTATATGCCTAAGAAAGTTGCCTGGGGATTTTCT

ACCTGGGTAAAGGGATCCAGTTTTCTCCCTTTCAAGTAGGTGAAGCTGTTCAGCATTTACAGCTTTCCGGGAGGCA

TTCTGTGCTGCGTGGCCAGGAATGCCGCCTTGCAGACATTATCCCTGAAGGAGAAGAAAAACTGCATTTCTCAGGT

TCTGGTATATGACAGCGGCACAGCAGCAGTTTTGCTGAGTAAAGACTATGTTAGCAGCAAGCGTAAGTTCCCA 

>NW004443969.1_7 

CTTCACCGCATGAAAGAGAAAGCAAACTACAGCATTCTCCTTAAGCTGCTTAACTTCATCCACTGAAGTTTTCAGTTT

TGTTAGAAGAAACAATCCGCTCAGCACCAGCTGCTTACTCAAAGTTTCTCTCAGTGGTATAAGACTAGAGAGTGCCT

GCCCTGCAATTATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGCCTAACAGGGAATGAAGGTACCTTTGGCATTCA

AAGCAAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGATGGAAGAAAAGGTTCAGTTTTGCTGAGTAAAGCTTGTG

TGCTTAACCTGAGCCTGTAGCCTCTTCCCTGCCAGAAAGAGGAAGCAAAGCCAGTTGCTCTCAGTCTGAGGGATGA

AGTGAGAGGGATTCACTTACTGTGTTTGAGAATCGCTCTGTGTTACATGCCCAGGAATGCTGCTTGTGCATTCTCTT

CCTGGAGAAAGATTTTGAGTTTTCTCCCTTGGACTTCTTGAATCCCTGTGGCTTTTGCAGCTTTCTGGGAGGCGCTC

TTCGCTGCATGGGCAAGAAAGCAGACTTTTCAGGCGGCATCTCTGAAGGAGAAAACAAAGTGCCTTTCTCCCGTTC

TGGTATACGACAGCAGTAGAGATATAGTATCTCTAAGCAAACTCTATGTTAGCAGGACTTGTATGTTCCCA 

>NW004443969.1_11 

ATTCACTGCATAAAAGAGAAAGCAGAATACCGTTTCTCTCACTCGGCTGAAGTCAGTCAGAAGGAATAACATTCTGT

GTTTGAAAATCCCTCTGTGTTACATGCAAGAGAGTGCTGCCTAAACTTTCTCTATGGTTTTAAAGTGTTGAACTTTTC

TCCCATTCAAATATGTGAAGTCATATGGGGTATAGGTGTGTTGAAGCCGTACTCTGTGCTGTCTGTTTGTGAATGTG

CCTTACAGACTGAATCTTTGAAGGAGAAAACAATGCTTCTTTTCCCATTCAAGTACAGGACGACAATAGAGATGTAG

TTTTGCTAAGCAAACACTATGTTACCAGAACCTGCATATTGTTCACAATTCACTGCATTAAAGAGAAAGTAAAATAGA

GTTTCCATCACTTGGCTTGAGTAAGTCAGAAGGAATAACTAACTGTGTTTGAATACCCCTCTGCGTTACATGCAAAA

GATGATTGCATATACATTCTCTACGGGGGTAAAGTTTTGAAGTTTTCTTCCATTCGAATACATGAAGCCATATGGAGT

ATAGATGTATTGAAGCAGTACTCTATGATGTTCTTTCCTGAATGTGACTTACACACCGAATCTCTGAAGGAGAAAAC

AATGCGTGTTTCCTCGTTCCAGTACAGGACTGCAACAGAGATGTAGATTCGCTAAGGAAACACTGTGTTACAAGAA

CGTGCATGTTC 

>NW004443969.1_12 

ATTCACTGCTTGAAAGAGAAGCAAAAATACTGTTTCTTTAATAGTGTTTGAGTAAGTCAGAAGGATGAACTTACTGTG

TTTGAAAACCCCTCTGTGTTACACGCACGACAGTGTTGCCTATACGTTCTCTATCAGGGTAAAGTGTTCAAATTTTCT

CCCATTCAAATACATGAAGCTGTAAAGGGTTTAGATGTTCTCAAGCAGTACTCTGTGCTGCCCATTCCTGAATGTGC

CTTAAAGACAGAATCTCTGAAGGAGAAAACAAGGTGTGTTTCTCTGGTTCAAGTACAGGACGGCAATAGAGATGTA

GTTTCCCTAAGTAAACACTGTGTTACCAGAACATGCATGTTCCCAATTAACTGCATGAAAGAGAAAGCAAAATCCAG

TTTCTTTCACTTGGCTTGACTAAGTCAGAAGGATTAACTTACTGTGTTTGAAAACCCCTCTGTGTTACATACACGAGA

GTGTTGCCTACACATTCTGTACCAGGTAAAGTGTTAAACTTTTCTCCCATTCAAATATATGAAAGTCTTTGGGGTTTT

TGATGTTTTCCAGCAGTACTCCATGCTGCCCATTCATTGATGTGCCTTACAGACAGACTCTCTGAAGGGGAACACAA

TGCGTGTTTCTCTTATTCAAGTACAGGACGGTAATAGAGATGTGGTTTTGTTAAGACTGTGTTACCAGAACCTGCAT

GTTCCCA 

>NW004443969.1_13 

ATTCACCGTATGAAGGAAAACCTAAAATACAGGTTTCTCAGTCTAGTTGTTTAACTTAATCAAGTTGATTAAGGTATC

TGTTTTGGTAAAACACAGTAGACACAGGATTGAAAACTTTTCTTACACATTCTCTGAATGGTAAAAGAATGTCAAGTT

TCTCCCTTTCTTGTTCTTGAAGCCTCAGCAGTTTCAGTTGTTTTCCATAGAAACTCTGTGTTACTGTGACTGAACGTG

CCTTTCTCATTCTAGGAAAAACAAGGCAGGTTGTTTCCCGTTCTACTACAAGATGGCAAAAGTCTTGTAGTTTTGTTG

AGTATACCTTCTGTTGTAAGCACGTGCATGTTTCCAGTTTACTGCACAAAAAAGAAAGCAAAATACAGTTTCTCTCAT

TCTGCTTGACTAAGTCAGAAGGATTAACTTATTGTGTTTGAAAACCATCTGTGTTACATGCAAGAGAGTGTTGCTTAT

ACATTCTCTACCAGGGTAAAGTGTCTAACTTTTCTCCCATTCAAGTAGGTGACGCCATGCGGGGTTTAGATGTCTTC

AAGATGCACTTTGTGCTGCCCGGCCTTGAATATGCTGAATGAGAAAACAATGCAAGTTTCTCCCAGTCAAGCATAG

GACAGCAACAGAGATATACTTTTGCTAAGTTAACACTGTGTTACCACAACACACGTTCCCA 

>NW004443969.1_14 

TTTCACTGCATTGAAGAGAAACCAAAATACAGGTTTCTTATTCTAGCTGATTAACTTAATCAAGCTGGTTATCTGTTTT

TATAAAACATTGTTACCACACGATGGGAAACCTTTCTTGCACATTCTCTGAATGGGAAAAAAAATATTAAGTTTCTCC

CTTTCTGATACGTGAAGCCCCCGGGCTTTCAGATGTTTTCTATGGGAGCTCTGGTTTACTGGGAAAGAATGTGCCTT

TCACATTCTAGAAAGAACAAGGCTGATTGTTTCCCATTCAACTACAAAACGGCAAAAGTGATGTGGTTTTGCTGACT

AAGCCTTGTGTTGTAAGCACGTGCATGTTTCCAATTCACTCCACGAAAGAGAAAGCAAAACACAGCTTCTCTCATTC

TGCTTGAGTAAGTCAGAGGAATTAACTTACTGTGTTTGAAAACCCCTCTATGTTACATGCATGAGAGTGTTGCCTAT

ACATTCTCAGCATAGTAAAGGGTATAACTTTAATCTCATTCAAATACATGAAGTCATACTGGATTTAGATGTTATCAA

GCAGTACTATGTGCTACCCTTTTGTGAATGTGCCTTACAGACAAAATCTCTGAAGGAGAAAACAAAGCGAGTTTCTC

CCCGTGAAGTATAGGACAACAATAGAGATGTAGTTTCCCTAGGTAAACACTGTGTTACCAGAACGTGCATATTCCCA 

>NW004443969.1_15 

ATTCACTGCATCAAAGAAAAACCAAAAGAAAGGTTCTTCGGTCTAGTTGATTAACTTAATCAAGTTGATTAAGTTACC

TGTTTTGATAAAACACTGTTGCCACACGTTTAAAAACACTTCTTACACATTCTCTGAATGGGAAAAGAATGTCAAGCT

TCTCCCTTTCCATTACCTGAAGCCCCCAGGCTTTCAGATGTTTTTTATGGGATCTCTGGTTTACCAGTGATGAATGT

GCCTTTCATATTCTAGGAAAAACAAGGCTGATTGTTTCCCATTCAACTACAGAATGGCAAAAGCTATGTGGTTTTGCT

GACTAAGCCTTGTGTTTTATGCACATGCATGTTTCTAATTCATTGCTCAAAAGAGAAACCAAAATACTATTTCTTTCAC

AGTCACTGAGTAAGTCATAAGGATTAAGTTACCGTGTTTGAAAACCCCTCTGTGTTACATGCACAAGAATGTTGCCT

ATACTTTCTGTACCAGAGTAACGGGTATAATTTTAATCCCATTAAATATGTGAAGTCATACGGGATTTAGACATTTTC

AAGCAGTATTCTGTGCTGCCCATTCTTGAATGTGCCTTACAGACAGTATCTCTGAAGGAGAAAACAATGCGAGTTTC

TCCTCGTGAAGTACAGAACAATACAGATGCAGTTTCCCTAAGTAAACACTGTGTTACCAGAATGTGCATATTCCCA 

>NW004443980.1_1 
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ATTCACTGGATGAAAGAGAAAGCAAAATACAGTGTTTTCATTCAAGCTGGTTAAGTTAATCAACTTAATTAAGTTATC

AGTTTGATAAAACACAGTCCTTACACCATCTACAAGATCTCTCAAACATTCTTTCAATGACATAAGACTGGAGAGTTT

CTCCCTTTCAGGTACTTGAATCCGCCGGTTTTCAAATGGAACATTGCACTACAGAGAATGACGGTTCCTTTCACATT

CTAGGAAGAAAAAGGGCAGATTGGTTCCCTTTCAGCTAAAGAGCAGCAGAAGCTGTTCAATTTTGCTGACTACACC

TTGTGTTGCAACCACGTTTATCTTACTTATTCAGTGGAAAAAGGCAATTCAAAAGACACTTGCTCTCAGTCTGACGG

ATGGAGAAGGATTTACTTACTGTGTTTGAAAATCCCTCTGTGTTACATCGCCAGGAAGGTTGACTATGAATTCTCCA

CCTGGGTAAAGAGTTTTTTTTCTCCCTTCCGAGTACATGAAGCCTTGCGCTGTTTACAGCTTTCTGGGAGGCACTCT

GTGCTGCGAGGCTGAGAATGCTGCCTTACAGAAGGTATGACTGAAGACAAAAACAAAGCGCGTTTCTTCCGTTTTG

GTACACTACAATAGTGGAAATGTAGTTTTTCTAAGGAAACACTATGTTAGCAGGCCCTGTATGTTCCCA 

>NW004443980.1_2 

GTTCACTGCATGAAATAGAAAGCAAAATACAGTGTTCTCATTCAAGCTGGTTAACTTGATTAAGTGATCAATTTTGAT

AAAACACAGTCCTCACAGCATCTACAAGCTCTCTCAAACATTCTCTCAATGACATAAGACAGGTGAATTTCTCCCTTT

CAAGTATTTGAATCCCCTGGTTTTCAAATGGAACTTTTCATTACAGAGAAGGAAGGTGTTTTCTGCATTCTAGAAATA

AAAAGGGCCGATTGCTGCCCCTTAGCTAAAGAGCCGCAAAAGTGGTTCAGATTTGCTGACTAAACCTTGGGTTGTA

ACCATGTGCATGTTCCCTTTTCAATGCGAGAAAGAGAATCCAAAGGACAGTTGCTGTCAGTCTGGTGGATGAAGTG

AGAGTGATTTACTCACTGTTTGAAATCTGTCTGTGTTACATGCCCAGGAACATCATCTATGCATTCTCTACATGGGAA

AAGAGTTTGACTTTTCTCCTTTCCAAGAACGTGAAGCCAAGCGCAGTTTATAACCTTCTGGGAGGCACTCTGTGCTG

TGAAGGCCACAATGCTGCCTTATAGACAGTATGTCTGAAGACGAAAACAGAGCGTGTTTCTCCCATTCTGGTATATG

ACACCACTAGAGAGGTAGTTTTGCTAACGGAACACTATGGTAGCAGGCCCTGCAAGTTCCCA 

>NW004443980.1_3 

ATTCACTGCATGAAAAAGAAAGCAAAATACAGTGTTCTCATTCAAGCTGGCTAACTTAATCCACTTAAACTATCAATT

TTGATAAAAGATAGACCTCAAACCATCTACAAGCTCTCTCAAACATTCCTCAATGGGATAAGACTGGTGAGTTGCTC

CCTTTCAAATGCTTCAATCTCCCGCTTTTCAAAGGGAACTTTGCATTATATGAACTGAAGGTACTTTTCACATTCAAA

GAAAACAAGGCAGATTGGTTCATCTTCAGATTAAAGACAACAGAAGCGGTTCAGTTTTGCTGATTAAACCGTATGTT

GTAACCATGTGCATATTTCCTATGCACTGAAAGAAAGAGAAACCTAAAGAACCTTGCTCTTCATCTGGTGGATGAAG

TGAAAAGGATTCATTTACTGTGGTTGAAACTCCCTCTGTGTTACATGCCCAAGAATGCATGGTCTACCTGGGTAAGA

GTTTGACTTTTCTCCCCTCAGAGATTGTGAAGCTCTGCAGGGTTTACAGCTTTCCAGGAGTCGTTCTGTGCTGCACA

GCCGAGAATGCAGCCTTACAGACGGTCTCCCTAAAGGAGAAGAGAAAGTGTGTTTCTCCCGTTCTGGTATATGACA

GTGGCAGTGCCGCAGTTTTGCAGAGTAAAGACTATGTTAGCAGCAAGTGTAAGTTCCCA 

>NW004443980.1_4 

TTCACTGCCTGAAAGAGACAGCAAAAATGCAGCATTCTCCTTCAATCTACTAAACGTAATCCACTGAAGTTTTCTGTT

TTGGTAGAAGAAACAGTCCACACAGCACTAGCTGACTTCTCAAACGTTCTCTCAGTGGGATAAGACTGGAGAGTGC

CTGCCTTGCAAGTATTTGAATCCTCTGCTTTTCAAAGGGAACTTCGGATAACAGGGAATGAATATACCTTTGGCACT

CAAAGCAAACATACAGATTGTTTGCCTACAGGTAGAGGATACCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTGTG

TGCTTAACGCAAGCATGTAGCCTCTTCTCTACCAGAAAGAGGAAGCATAACCCAGTTGCTGTCAGTGTGGGGGATG

AAGTGAGAAGGAGTCAATTACTGTGTTTGAAAATCCCTCTGTGTTATACACCTAAGAAAGTTGCCTGTACATTGTCTA

CCTGGATAAAGTGTTTGACTTTTCTCCCGTTCGAGTAGCTGAAGCCCTGTGGGGTTTACAGCTTTCAGGGAAGATTT

CGGTGCTACGCGGCCGAGAATGCCACCTTACAGGCGTTATTGCTGATGGAGAAGAGAAACCGCGTTTGTCCCCTT

CTGGTATAGGACCGAGGCAGAGTCGCAGTTTTGCTGAGTAAAGACTATGTTAGCAGCAAGTGTAAGTTCCCA 

>NW004444509.1_1 

ATTCACCACATGCAAGAGAAAGCAAAATACAGAGTTCTCCTTCAAGCTGCTTAACTCATTCTACTGAAGTTTTTAGTT

CTGTTACCAGAAACAGTCCGCGCACCACAAGCTGCTTTCTCAAAAGTTCTCTCAGAGGGAGAAGACTGGAGAGTGC

GGGCCTAGCAAGTATTTGAATCTCCTCCTTTTCAAAGGAAACTTTGCATAACAGGGAATGAAAGTACTACTGGCTTT

CAAGGCAAAACAGGCAGATTGTTTGCCTTCAGCCGGAGGAGGGCAGAAGAGGTTCAGTCTCGCTGACTAAACCTT

GTGTGCTTAACGCTAGCATGTAGCTTCCTTCTTGCCTGAGGGAGAAAGCAAGATCTTGTTGCTCTCAGGCTGGGGA

TGAAGGGAGAACGATTCACTTACTGTGTTTGAAAATCCCTTGGTGTTACATGCCTAAGAATGCTGCCTGTGCATTTT

CTACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTCCAGGATTTGGTAGGCA

TTCTTTGCTGCACGGCTGAGAATACCGCTTTACAGAAGGTATCACTAAAGAAGAAGAGAAACTGCATTTCTCCCATT

CTGGAACACGAATGAGGCGAAACCGTAGTTGTGCTGAGTAAAAACTTTGTTAGCAGCAAGTGTAAGTTGCCA 

>NW004444509.1_2 

ATTCACTGCCTGAAAGAGAAAGCAAAATACGGCGTTCTCCTTCAGCTGCTTAACTGAATCTACTGAAGTTTTCAGTT

TTGGTAGAAGAAACACTCTGCCCACCACCAGTTGCTTTCTCAAAGATCTCTCAGTGGGAGAAGACTGGAGAGTGCC

TGCCTTGCTGGTATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGCATTACAGGGAATGAAGGTACTTTTGGCATTC

AAAGCTAAACAGGTACATTGTTTCCCTTCTGCTAGAGGACAGCAGAAGAAGTTCAGTTTTAATGAATAAAATATGTGT

GGTTAACGGGAGCATGTAGTTTCTTCCATATCAGAAACAGAAAGCTAGAGCCAGTTTCTCTCGGTGTGGGGATGAA

GTGAAAAGGATTCACTTATTGAGTTTGAAAATCCCTCTGTGTTACTTGACTAAGAAAGTTGCCCGTGCATTGTCTAC

CTGGAGAAAGTGTATGACCTTTCTCCCTTTCAAGCAGTTGTAGCCTTTCAGGGTTCATAGCCTTCCGGGAGGCATT

CTGTGCTGCGCGGCTGAGAATACCGCTTTACAGACGTTATCCCTAAAGGAGAAGAGAAACCGAGTTTCTCCCTTTC

AGGAACATGAATGAGGCAGAGCCGCAGTTTTGCTGGGTAAACACTATGTTAGCCGCAAGTGTTTAAGTTCCCA 

>NW004444509.1_3 

ATTCACTGCATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGTT

TTGTTGGAAGATAGAGCCCCCCCACCACAAGCTGCTTTCTCAAATGTTCTCTCAGTGGGAGAAGGCAGTAGAGTCA

AGGCCTAGCAAGAATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGCATAACAGGGAATGAAGGTACTCTTGGCATT

CAAAGCAAAACAGGCACATTTTTTCCCTTCTGCTAGAGGATGGAAGAAGCTGTTTAGTTTTCCTGATGAATTTTCAGT

GCTTAACACAAGCATGGAGTTTCTTCCATATCAGAAAGAGAAAGCGAGAGCCAGTTTCTCTTGGTGTGGGGATGAA

GTGAAAAGGATTCACTTATTGAGTTTGAAAATCCTTCTGTGTTAAATGCCTAAGAAAGTTGCCTGTGCATTGTCTACG

TGGACAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCATTCAGGGTTCATAGCCTTCCGGGAGGCATTCT

GTGCTGCGCAGCTGAGAATGCCCCTTTACAGACGTTATCCCTAAAGGAGAAGAGAAACCGAGTTTCTCCCATTCAG

GAACATGAATGAGGCAGAGCCGCAGTTTTGCTGGGTAAACACTATGTTAGCAGCAGGTGTAAGTTCCCA 

>NW004444509.1_4 
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ATTCACTGCATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGTT

TTGGTAGAAGAAACACTCCGCCCACCACCAGCTGCTTTCTCAAAGGTTCTCTCAGTGGAAGGAGACTGGAGAGTGC

CTGCCTTGCCAGTATTTGAATCCCCTGGTTTTCAAAGGGAAAGTTCAATTACAGGGAATGAAGGTACTCTTGGCATT

CAAAGCAAAACAGGCACATTGTTTCCCTTCTGCTAGATGATGGCAGAAGAGTTTCAGGCGTGCTGAATAAAGTTTGT

GTGCTTAACGCGAGTATGTAGCTTCTTCCATGTCAGAGAGAGAAAGCGGAGCGTTTCTTTCGGTCTTGGGATGAAG

TGAGAAGGTTTCACTTACTGTGTCTGAGAATCCCTCTGTGTTACTTGCCTAAGAAAGTTGCCTGTGCATTGTCTACC

TGGATAAAGTGTATGTCTTTCTTCCTTTCAAGTAGTTGTAGCCATTCAGGGTTCATAGCCTTCCGAGAGGCATTCTAT

GCTGCGCGGATGAGAATACCGCTTTACAGAAGGTATCCCTAAAGGAGAAGAGAAACCACGTTTCTCTTGTTCTGGA

ACACGAATGAGGCAGAGCCGCAGTTTTTCTGAGTAAAGACTATGTTAGCAGCAAGTGCAAGTTCCCA 

>NW004444509.1_5 

ATTCACTGCATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGACGTTTTCGGT

TTTGGTAGAAGAAACACACCGCCCACTACCAGCTGCTTTCTCAAAGGTTTTCTAAGTGGAAGTAGCTTCTAGAGTGC

CTGCCTTGCCAGTATTTGAATCCCCTGGTTTTCAAAGGGAACGTAGCATAACAGGGAATGAAGGTACTTTTGGCATT

CAAAGAAAAACAAGCAGATTGTTTCCCTTCTGCTAGGGGATGGCAGAAGAGGTTCATTTTTGATGAATAAAGTTTGA

GTGCTTAACGCGAGCATGTAGCTTCTTCCATGTCAGAAAGAGAAAGCGAGAGCCAGCTTGTCTCGGTCTGGGTATG

ATGTGAAAAGGATTAACTTACTGTGTTTGACAATCCCTCTGTGTTACTTGCCTAAGAAAGTTGCCCGTGCATTGTCTA

CCTGGACAATGTGTATGACTTTTCTCCCTTTCAAGTAGTTGTAGCCATTCAGGGTTCATAGCCTTCCGAGAGGCATT

CTATGCTGCGTGGAGGAGAATACTGCTTTACAGAAGGTATCCCTAAAAGAGAAGAGAAACCACGTTTCTCCCGTTC

TGGAACACGAATGAGGCAGAGCCGCAGTTTTCCTGAGTAAAGACTATGTTAGCAGCAAGTGCAAGTTCCCA 

>NW004444509.1_6 

ATTCACTGCATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTCATGCTGCTTGACTGAATCTACTCAAGTTTTCAGTT

TTGGTAGAAGAAACAGTCCTGACACCACCAGCTACTTTCTGAAACATTCTCTCAATAGGATAAAACTGACGAGTGTC

TGCCTTCCAAGTACTTGAATCTCCTGGTTTTCAAATGGAGATCTAAATTACAGGGAGTGAAGGAACATTTCTCATTCT

AAGGAAAGGAGGCAGATTGTTTGCCTTCACCTACAGGACAGCAGAAGCAGTTCAGTTTTACTCACTGAAGCTTGGG

TGCTTAACATGAGCATGTATCCTATTTCCTTCAAGAAAGAGAAAGCAAAAGACAGTTGCTGTTAGTATGGGAAATGA

AGTTAGAAAGATTCACTTACTGTGTTTCAAAATCCCTCTGTTTTATGTGCCCAAGTAAGTGGCCTGTGCATTGTCTAC

CTGGGTGAAGAGTTTTCCTTTTCTCCCGTTCGAGTATGTGAAGCCCTGCATGGTTTACAGCTTTCCCAGAGGCTCTT

TGTGCTGCGGTGCCGAGAATACCCCCTTTGAAAGAGAAGAGAAAGCGTGTTTCTCCAGTTCTGGTATATGACAGCA

GCTGCACTGTAGTTCTGCTAACCAAACACTATGTTAGCAGCACGTGCATGTTCCCA 

>NW004444509.1_7 

GTTCACTGCATAAAAGTGAAAGCAAAATACAGTGTTCTCATTCATGCTGGTTAAATTAATCAAGTTGATTAATTTATCT

GTTTTGAAAAACGGAGTTCCTACTTGGTGAAAACCTCTCTTACACGTTTTCTGAATGGAAAACAATGTCAGGCTTCT

CCCTTTCAAGTACTTTAAGTCCCTGTGTTTTCACTTGTTTTGTTTCTAAATTTTAGGTCACTCGCAATGAATGTGCCTT

TCAAATTCTATGAAGAACAAGGCGGTGTGTTTCCCTTTGAACTACAGCAAGGCAAAAATGATGTAGTTTTCCTGAAT

AAACCTTGTGGTGCAAGCACTGGGTAACTTTGCACTTCTCTGAACTAAAGAGAAACCAAAAGACAGTTTCTGTCATT

GTGCTTGAGAAAGTCTGAAGGATTTACTTACTGTGTTTGAACACCCCTCTCTGCTACATGCAGGGGAAATTGCCTTT

ACCTTCTCAACCAGAAAAAAGTATTTTGCTTTTCTGCCATCCAAATACTTGAAGCCATACGCGGTTTAGCTGTTTTTA

AGATGCACTTGAGCTGCCCGACCGTGAATGGGCTTTACAGACAGAATCTCTGAAAGAGAATGCACTGCGAGGTTCC

CCCAGTCAAGTATAGGATGGCTATAGAGATGTAGTTTTCGAAGCAAACACTGTGTTAGTGCAACTTGCATGTTCTC 

>NW004444509.1_8 

ACTCACTGCCTGGAAGAGATGCAAAATACAGTGTAGTCACTCTAGTTGGTTAACTTAATCACATTGATTAAGTTATCT

GTTTTGAAAAACACAGTTCCTACATGGTGAAAACCTTTCTTACACATTGTCTGAATGGGAAAACAATGTCAAGCTTCT

CTTTTTCAAGTACTTGAAGCCACCGGGTTTTCACATGTTTTCTGTCTAAATTTTAGGTTACTGGCCATGAATTTGCCT

TTCAAATTCTAGAAAGAACAAAGCAGTTTGTTTCTCCTTCAACTACAGCACGGCATAAGGGATATAGTTTTGCTGAAT

AAACCTTGTGCTGCAAGCACGCGTTCGTTTGCACTTCACTGCACTAAAGAGAAACAAAAAGACAGTTTCTCTCATTG

TGCTTGAGAAAGTCTGAAGGATTTACTTACTGTGTTTGAATACCCTTCTGTTCTACATGCAGGAGAACCTAGTCTTTA

TGTTATCAACCAGAAAAAAGTGTTTTGCTTTTCTGCCATCCAGATACGTGATACCGTAAGAGGTTTAAATGTTTTAAA

ATGCACTTGAGCTGCACAACCTCGACTATGCTTTGCAGACAGAATCTCTGAAGGAGAAGGCATTTCGAGGTTCTCC

CAGTCAAGTATAGGATGGCTATAGAGATGTAGTTTTTGAAGCAAACACTGTTAGCACAACGTGCAACTTCTC 

>NW004444509.1_9 

ACTCACTGCCTGAAACAGAAGCAAAATAAAGTGTATTCACTCTAGTTGGTTAACTTAATTAAGTTGACGTTATCTGCT

TTGAAAAACACAGTTCCTACATGGTGAAAACCTTTCTTACACGTAGTCTGAATGGGAAAACAATGTCAAACTTCTTCC

TTTCAAGTACTTGAGGCCCCTGGGTTTTCACATGTTTTCTAAATTTTAGGTTACCGGCAATGAATGTGCCTTTCAAAT

TCTAAGAAGAACAAGGCAGTTTGTTTCCCTTTCAACTACAGCATGGCAAAAGGGATGTAGTTTTGCTGAATAAACCT

TGTTCTGCAAGAACGGGCACGTTCACACTTCACTGCACGAAAGAGAAACCATAAGACAGTTTCTCTCATTGTGCTTA

AGGAAGTCTGCAGGATTTACTTACTGTGTTCGAACACCTGTCTGTGCTACATGTAGGAGAACCTTGCATTTTCTTTC

TATAACAAGGAAAAGTGTCTCATTTTTCTGCCATCCAAATCCGTGAATCCATACGGTGTTTAGATGCTTTTAAGATGC

GCTTGAGCTGCGCAACCGTGAATGTGCTTTGCAGACAGTATTTCTGAAGGAGAATGCAGTGCGAGCTTCTCCCGTT

CAAGTATAGGATGGCTATCGAGATGTAGTTTTGTGAAGTAAACACTGTGTTAGTGCAACGTGCATGTTCTT 

>NW004444309.1_1 

ATTCACCACATGAAAGAGAAAGCCAAATACAGCGTTCTCCTTCATGCTGCTTACCTGAATCTACTGAAGTTTTCCGT

TTTGTTAGAAGAAAGAGTCTGCCCACCTCAACTGCTTTCTCAAATGCTCTCTCAGTGGGAGAAGGCAGTAGAGTGA

GGGCCTGGCAAGAATTTGAATCCCTGGTTTTGAAAGGGAACTTTGCATAACAGGAATGAAGGTATTGCTAGCTTAC

AACGCCAAACCGGCAGATAGTTTGCCTTCAGCTAGAGGACAGCAGAAGAGGTTCAGTTTAGCTAACTAAACCTTGT

GTGCTTAACACGAGCATGTAGCTTCTTCCCTGCCTGAAATAGAAAGCAAGAGCTTGCTGCTCTCAGTCTGGGGATG

AAGGGAGAACGATTCACTTTCTGTGTTTGAAAATCCCTCTTTGTTACATGCCTGCAAATGCTGCCTGTGGATTGTCT

ACCTGGATAAAGTGTATGTCTTTTCTACCTTTCAAGTAGTTGAAGACGTTCAAGGCTTCCAGCATTCCGGGAGACAT

TCTGTGCTGCGCGGCTGAGAATACCGCTTTACAGACGCTATCCCGAAACGAGAAGAGAAACCGCGTTTCTGCCATT

CTGGAACACGAATGAGGCAAAAGCGTAGTTGTGCTGAGTAAGAACTTTGTTAGCAGCAAGTGTAAATTCCCC 

>NW004444309.1_2 
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CTTCACCACATGAAAGAGAAAGCCAAATACAGCGTTCTCCTTCATGCTGCTTAACTGAATCTTCTGAAGTTTGGTGT

TTTGTTAGAAGAAAGTGTCCGCCCATCACAAGATGCCTTCTCAATGGTTCTCTCAGTGGGAGAAGACTGGAGAGTG

CCTGCCTTGCAAGTATTTCAACCCCCTGGTTTTCAAAGGGAACTTTGTCTAACAGACAGTGAAGGTACTACTGGCTT

TCAAAACAAAACAGGCAGATTGTTTGCCTTCAGCTAGAAGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTG

TCTGCTTAACGCGAGCATGTAGCTTCTTCCCAGCCTGAAACAGAAAGCAAGAGCTTGTTGCTCTCGGTCTGGGAAT

GAATTGTGAAGGATTCACTCTCAGTGTTGGAAAATCCCTGTATGTTCCATGCCTAAGAAAGTTGCCTGTGCAGTGTC

TACTTGGCTAAAGTGTATGACTTTTCTCCCTTTTGAGAAACTGAAGCCATTCAGGTTTTACAGCTTTCCGGGAAGCC

TTCTGTGCTGCGTGGCTGCGAATACCGCTTTACAGAAGGTATCCCTAAAGGAGAAGAGAAAGGGCGTTTCTCCCGT

ACTAGAACACAGCACGGCAGAGCCGCCGTTTTGCTGAGTAAGAACTATGTTAGCAGCAAGTTAACTTCCCA 

>NW004444309.1_3 

ATTCGCCGCATGAGAGAGAAAACGAAACACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGAAGTTTACAGT

TTTGTGAGAGGAAACAATCAGCCCACCACCAGCTGCTTTCTCCAAGGTTCTCTCAGTGGGAGAAGACTGGAGAGTG

CCTGCCTTGCAAGTATTTCAATCCCCTGGTTTTCAAAGGGAACATTACATGACAGGAATGACGGTATTACTAGCTTA

CAAAGCCAAAGAGGCAGATTGTTTGCCTTCAGGTAGAGGACAGCAGAAGAGGTTTAGTTTTGCTGACTAAACCTTG

TGTGCTTAACACGAGCATGTAGCTTCTTCCCTGCCTAAAAGAGAAAGCAAGAGCTTGCTGCTCTCAGTCTGGGGAT

GAAGGGAGAACGATTCACTTCCTGTGTTTGAAAATCCCTCTGTGTTCCATGCCTAAGAAAGTTGCCTGTGCATTGTC

TACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGTGTTTCCAGCATTCCGGGAGACA

TTCTGTGCTGCGCGGCTGAGAATACTGCTTTAAAGAACGTATCCCTAAAGGAGAAGAGAAACCGCGTTTCTCCCGT

ACTAGAACACAGCACTGCAGAGCCGCCGTTTTGATGACTAAGAACTATGTTAACAGCAAGTGTAAGTTCCCA 

>NW004444309.1_4 

ATTCGCCGCATGAGAGAGAAAGCGAAACACAGCTTTCTCGTTCAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGT

TTTGTGAGAGGAGACAATCTGCCCACCACCAGCTGCTTTCTCAAAGGTTCTCTCAGTGGTTTTCAAAGGGAACTTTG

CATAACAGACAGTGAAGGTACTACTGGATTTCAAAGCAAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGATGGCA

GAAGAGGTTCAGTTTTGCTGACTACACCTTATGTGGTTAACGTGAGCATGTAGATTCTTCACGGGCAGAAAGAGAA

AGTAAGAGCCTGTTGTTCTCAGTCTGGGGATGAAGTGAGAAGGATTCAGTCCCAGTGTTGGAAAATCCCTCTATGT

TCCATGCCTAAGAAAGTTGCCTGTGCAGTGTCTACCTGGATAAAATGTATGACTTTTCTCCCTCTCAAGTAGTGGAA

GCCGTGCAGGGTTTACAGCATTCCGGGAGGCCTTCTGTGCTGCGCGGCTGAGAATACCGCTTTACTGACGCTATC

CCTAAAGGAGAAGAGAAACCGCGTTTCTCCCTTTCTGGAACACGGATGAGGCAAAACTGTAGTTGTGCTGAGTAAA

AAGTTTGTTACCAGCAAGTGTAAGTTCCCAT 

>NW004444309.1_5 

ATTCACCACTTAAAAGAGAAAGCAATATACAGAGTTCTCCTTCAAGCTGCTTAATGGAACATACTGAAGTTTAATCAT

TTCTTAGAAGAAACAGTCCGCCCAGGAGAAGCTGCTCTCTCAAAGGTTGTCTCAGTGGGAGAAGACTGGAGAATGC

CTGCCGTGCAAGTATTTCAATCCCCTGGTTTTCAAAGGGAACTTTGCATAACAGACAGTGAAGGTACTACTGGCTTT

CAAACCAAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGATGGCAGAAGACATTCATTTGCTGACTACACCTTTTGT

GGTTAACGTGAGCATGTAGAATCTTCACGGGCAGAAAGAGAAAGCAAGAGCCTGTTGCTCTCAGTCTGGGGATGA

AGTGAGAAGGATTCACTTACTGTGGTTGAAAATCCCTCTGTGTTCTATGCCTAAGAAAGTTGCCTGTACAGTGTCTA

CCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTACTCGAAGCAATTCAGGCTTTACACCATTCCGGAAAGCATC

CCATGCTGCGCGTCTGCGTATACCACTTTACAGAATGTATCCCTAAAGGAGAAGAGAAACCGCGTTTCTCCCGTAG

TAGAACACAGCACGGCCGAGCCGCCGTTTTGTTGAGTAAGAACTATGTTAGCAACAAGTGTAAGTTCGCA 

>NW004444309.1_6 

ATTGGCTGCATGAGAGAGAAAGCGAAACACAGCATTCTCCTTAAAGCTGCTTTACTGAATCTACTGAAGTTTTCAGT

TTTGTTAGAGGAAACAGTCCGCCCACCACCAGCTGCTTTCTCAAAGGTTCTCTCCGTGGGAGAAGACTGGAGAGTG

CCTGCCTTGCAAGTATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGCATAACAGGGAATGAGGGTATTTCTGTCTC

TCAAAGCAAAACAGGCAAATTGTTTTCCTTCAGCTAGAGGATGGCAGAAGACATTCATTTGCTGACTACACCTTTTG

TGGTTAAAGTGAGCATGTAGAATCTTCACGGGCAGAAAGAGAAAGCAAGAGCCTGTTGCTCTCAGTCTGGGGATGA

AGTGAGAAAGATTCACTTCCAGTGTTGGAAAATCCCTCTATGTTCCATGCCTAAGAAAGTTGCCTGTGCAGTGTCTA

CTTGGATAAAGTGTATGACTTTTCTCCCTTTCGAGTAGTTGAAGCCCTTCAGGGTTTATAGCATTCCGGGAAGCCTT

CTCTGCTGCGCGGCTGCGAATACCGCTTTACAGAAGGTATCCCTAAAGGAAAAGAGAAACTGCGTTTCTCCCTTTC

TGGAACACAAACGAGGCAAAACCGTAGTTGTGCTGGGTAAAAACTTTGTCAGCAGCAAGTATAAGTTCCCA 

>NW004444309.1_7 

ATACACTGCATGAAAGAGAAAGCAAAGTACAGAGTTCTGTTTGAAGCTGCTTAACTGAATCTACTGAAGTTTTCAGT

CTTGTTAGAAGAAACCTTCCCCCCACCAGAAGCTGCTTTCTCAAAGTTTGTCTCAGTGGGAGAAGCCTGGAGAGTG

CCTGCCTTGCAAGCTTTCGAATCCCCTGGTTTTCAAAGGAAAGTTTGCATAACAGAGAATGAAGGTACTACTGGCTT

TCAGAGCAAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGATAGCAGAAGAGATTCAGTATTGTTGAGTAAATATTG

TGTGCTTAACTGGAGCATGTAGCTTCTTCCCTGCCAGAAAGAGAAAGAAAGAGCGTGCTGCTCTCAGTCTGGGGAT

GAAGTGAGAATGATTCACTTCCAATGTTTGAAAATCCCTCTGTGTTTCATGCCTAAGAAAGTTCCCTGTGTAGTGTCT

ACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGTCATTCAGGCTTTACAGCATTTCGGGAAGCATT

CGGTGCTGCGCGGTGAGAATACCTCTTTACACACGGTATCTGTAAATGAGAAGAATAACCGAGTTTCTCCAGTTCT

GGAACACGAATCAGGCAAAAGCGTAGTTGTGCTGAGTAAAAACTTTGCTAGCAGCAAGTGTAAGTTCCCA 

>NW004444309.1_8 

ATTCACCACTTAAAAGAGAAAGGAAAATACAGCGTTCTCCTTTAAGCTGCTGAACTGAATCTACTGAAATTTTCAGTT

TTGTTAGAAGAAACAGTCAGCCCAGCAGAAGCTGCTTTCTCAAAGGTTCTCTCAATGGGAGAAGCCTGGAGAGGGC

CTGCCTTGCAAGTATTTCAATCCCTTGGTTTTCAAAGGGAAGTTTTCATAACAGGGAATGAAGGTACTTCTGGCTTT

CAAAGCAAAACAAGCAGATTGTTTGCCTTCAGCTAGAGGATGGCAGAAGAGGTTCAATATCGCTGAATAGAACTTG

TGTGCTTAAGGCGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTTTTGCTCCCTGTGTGGGGAT

GGAGGATTCACTTACTGTGTTTGAAAATCTCTCTGAGTTTACATGCCCAAGAAAGTTGATTGTGTATTGTCTACCTCG

TTAAAATGTATGACTTTTCTTCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTAGATCATTCCGGGAGGCATTCTTTGC

TGCGCGGCTGAGAATACCTCTTTACACACGGTATCCGTAAAAGAGAAGAATAACCGCGTTTCTCCCGTTCTGGAAC

ATGAATGAGGCAAAACCGTAGTTGTGCTGAGTAAAAACTTTGTTAGTTGCAAGTGTGAGTTCCCA 

>NW004444309.1_9 
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TTTCACCACATGAAATAGAAAGGAAAATACCGCGTTCTCCTTGAACCTGCTTAACTGAATCTTCCGAAGTTTTCAGTT

TTGTTAGAAGAAACATTCCGCACACCTGAAGCTGCTTTCTCAAAGGTTCTCTCATTGGGAAAAGACTGGAGAGGGC

TTTCCTTGCAAGTATTTGAATACCCTGGTTTTGAAAGGGAACTTTGCATAACAGGGAATGAAAGTACTTCTGGCTTTC

AAAGCAAAACAGGCAAATTGTTTGCCTTCAGCTAGAGGATGGCACAAGAGGTTCAGTTTGGCTGACTAATCCTTGT

GTGCTTCAAGCGAGCATGTAGCCTCTTTCCTGGAAGAAGGAGAAAGCAAAGCATTTTGCTGTCTGTCCTTGGGAAG

AAGTGAGAAGGATTCACTAACTGTGTTTGAAAATCCCTCTGTGTTCCATGCCTAAGAAAGTTGCCTGTGCATTCTCT

ACCTCCGTAAAGGGATCCACTTTACTCCTTTTCAATTAGGTGAAGTCATTCAGCGTTTACAACTTTCCAGGAGGCAT

TCTGTGCTCTGCGCTGAGAAAGCCGTCTTACAAACGGTATCGCTGAAGTAGAAGAGAAACCGCATTGCCCCCGTTC

TGCTATACGACCACGGCAGAGACGCAGTTTTGCTGAGTAAAGACTATGTTAGCAGCAAGTGTAAGTTCCCA 

>NW004444309.1_10 

ATTCACCGCATGAAACAGAGAGGAAATTACAGCGTTCTCCTTCAAGCTCCTTAACTGAATCTACTGAAGTTTCCAGT

TTTGTTAGAAGAAAGACTCAGACCAGCTGGAGCTGCTTTGTCAAATGCTCTCTCAGTGGGAGAAGACTGGAGAGTG

CCTGCCTTGCAAGTATTTGAATCCCCTGGTTTTCAAAGGGAATTTTGCATATCAGGGAATGAATTTACCTTTAGCATT

CAAAGCAAAACAGGCAGATTTGCCTTCAGCCAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTGTGT

GTTTAAGGCGAGCACGTACCCTCGTCCCTGCCAGAAAGAGGAAGCAAATCCTGTCGCTGTCAGTCTGGGGGATGA

AGTGAGAAAGATTCAGTTACTGTGTTTCAAAATCCGTCTGTGTTCCATGCCTAAGAAAGTTGTCTCTGCATTGTCTAC

CTGGGTAAATGGATCCACTTTTCTCCTTTTCAAGTGGGTGAAGCCCTTCAGCATTTACAGCTTTCCCGGAGGCATTC

TGTGATGCACGCCGGAGAATGCCGCCTTACCGATGTAATCGCTGAAGGAGAAGAGAAAGGGCCTTTCTCCCGTTC

TGGTATACCACCGCGGCACAGCCGCAGTTTTGCTGAGTAAAGACTATGTTAGCAGGAAATGTAAGTTCCA 

>NW004444309.1_11 

ATTCACCGCACAAAACAGAAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTTCAGAAGTTTCCAGTTTTGT

TAGAAGAAACAGTCCGACCAGCACGAGGTGCTTTCTAAAACATTGTCTCAGTGGGAGAAGACTGGAGAGTGCTTGC

CTTGCAAGTATTTGAATCCCCTGGTTTTCAAAGGGAACTTCGCATATCAGGGAATGAAGGTACATTGGGCATTCAAA

GCCAAACAGGCAGCTTGTTTGCCTTCAGCGAGAGGATGACAGAAGAGGTTCAGTTTTGCTAACTAAACCTTGTGTG

CTTAACGCCAGCATGTAGCTTCTTCCCCGATAGAAGGAGAAAGCAAACAAGCTGCTGTCAGTCTTGGGGAAGAAGT

GAGAAGGATTCACTTAGTGTGTTTGAAAATCCGTCTGTATTCCATGCCTAAGAAAGTTGCCTGTGCATTGTCTACCT

GGATGAAGGGACCCACTTTTCTCCCTTTCAAGTAGGTGAGGCCATTCAGCGTTTACAGCTTTCCAGGAGGCATTCT

GTGCTGTGCGCCCAAGAATGCCGCCTTACAGAGGGTATCCCTAAAGGAGAAGAGAAAGCGCGTTTCTCTGGTTCT

GGTAAACAACGGCGTCAGCGCCGCAGTTTTGCTGAGTAAAGAACATTTTAGCAGCAAGTGTAGGTTCCCAA 

>NW004444309.1_12 

ATTGACTGCATGAAAGAGAAAGCAAAATACAGCTTTTCTCTTTCAAGCTGCTTCACTTAATCCACTGAAAGTTTTCAG

TTTTGGTAGAAGAAACAGTCCGCACACAACCAGCTGCTTTCTCAACCTTCTCTCCTTGGGATAAGAGGGAGAGTAT

CTGCTTTGCAAGTACTTGAATCCCCTGGTTTTCAAACTGAACTTTGCATAACAGGAAAAGCAGGTACCTTTGGCATT

CAAAGGGAAACAGGCAGATTGTTTGCCATCAGCTAGATGGTGGCGGAAGAGGTTCAGTTTTGATCTCTGAACCTTG

TGTGCTTAACGAGAGCATGTAGCCTCTTCCGTGCCAGAAAGACAAAGCAAGAGCCTGTTGCTCTCAGTCTGTTGGT

GAAGTGAGAAGGATTCACTCACTGTGTTTGAAAATCCCTCTGTGTTACATGCCTGATAAGAGTTGCCTGTGCATTGT

CTACCTGGGTAAACGGTTTGACTTTCATCCCGTTAGAGTTGGTGAAGCCCTGTGCGGTTTACAGCTCTCTGGGAAG

CGTTTTGTGCTGCATGGCCAAGAATGCTGCCTTCCAGACGGTATCCAGAAAGAAGAAGAGAAAGCGCCTTTCTCCC

GTTCTGGTATACGAGTGTTTCAGTGCGGCTCGTTTGCTGAGTAAAGACCATGTTAGCAGCAAGTGTAAGTTCCCG 

>NW004444309.1_13 

ATTCATTACATGAAATAGAAAGCAAACTACATCTTTCTCCCTCAAGCTGCTTCACTTAATCCACTGATTTTTCAGTTTC

GGTAGAAGAAAAATCCGCACGCCACCAGCTGCTTTCTCAAAAGTGCTCTCAGTGGGATTTAGACTGGAGAGTGTCT

GCTTTGCAAGAACTTGAATCCCCTGGTTTTCAAGGGGAACTTTGCATTACAGGGAAGAAGATAACATTAGTATCTGA

AAGATAACAGGGAGATTGATTGCATTCAGCTAGAGGAAGGCAGAAGCCGTTCAGTTTTGCTGACTAAAGCTTGTGT

GTTTCACATGAGCAGGTAACCTATTCTCTGCAAGAGAGAGAAACCCAAAGACCGTTGCTCTCACTCTGGGGGTTGA

AGTGAGAAAGATTGACTTACTGTGTTTGAAAATCTCTCTGTGTTACATACCTAAGAATCTTGCATTTGCATTGTTTAT

CTGAGTAAAGACTTCGACTTATATCCCGTTGGAGTACGTGAAGCCCTGTGGGGTTTAAATCTTTCTGGGAGGCACT

CTTTGCTGTGTGGCTGAGAATGCCTCCTTAAAGACGGTATCCCTGAAGGAGGAGAGAAAGTGCATTTCTCCCCTTC

TGCTCTACGGGCGCCGGCAGAGCTGTAGTTTTTCTAACTAAACTCTATGTTAGCAGTTCGTACATGTTCCCAG 

>NW004444309.1_14 

ATTCACTGCATGAAGGAGAAAGAAAACTACAATCTTCTCATTCAAGCTGGTTAACTTAACTGAATTTTTCAGTTTTGG

TAGAACAAACTGTCTTCACACCACTTGCTGCTCTCTCAAACATTCTCTCAATAGGATAAGACTAGCAAGTGTCAGCC

TTTCAAGTACTTTACTCCCCTGGTTTTCAAAGGGAACTTTGCATTACAGGGAATGAAGGTACCTTTCGCATTCTATGA

GAAACAAGCAGATTGCTTCCCTTCCAGTGGAAGATGGTAGAAGAGGTTCCGTTTTGCAAACGGAAGCTTGTATGCT

TTACACGATCGTGTTTCCTATTCCCTGCAAGAAAGAGAAACCAAAACACAGTTGCTCTCCGTCTGGGGTATGAAGTG

GGAAGGATTCACTTCCTGTGTTTGAAAATCCATCTGTGTCAAGTGGCTAAGAGAGTTGCCTGTGCATTGTCTACCTG

GGTAAAGAGTTTGAATTCTCTCCAGTTCGAGTAGGTGAAGACCTGTGGGGTTACAGCTTTCTGGGAGGCAATCTGT

GCCGCCCAGCAGAGAATGCCACCTTACAGACACTATCACTGAAGGAGAAGAGAAAGCACTTCTCTCCCTTTCAGGT

ATGTGACAGAGGCAGCGCTGTAGTTTTGTTAACCAAACACTACATTAGCAGCACTTGCAAGTTCCCA 

>NW004444309.1_15 

ATTCACTGCATGAAAGAGAAAGCCAATTACAGTGTTCTCCTTCAAGTTGGTTAACTTAATCAACTGATGTTTTGAGTT

TTTATAGAACAAAGAGTCCTCACACCACAAGCTGCTTCCCAAACATTCCCTCAATGCGATAATACTGGTAAGCGACT

GCCTTTCAAGTTCTTGAAACCCCTGGTTTTCAAAGGGAACTTTGTATTACAGGGGATGAAGGTACCTTTCACATTTTA

ACAGGCAGATTGATTGCCTTCAGCTGGAGGACTGCGGAAGCTGTTCAGTTTTGCTGACTAAAGCTTGTATGCTTAA

CAGGAGCATTATCTGTTCCCTGCAAGAAAGAGAAACCAAAAGACAGTTGCTCTCAGTCTACGGGATGAAGTGAGAA

AGATTCACTTACTGTGTTTGAAAATCCGTCTGTGTTACATGCCCAAGAGAATTGCCGATGCCTTGTCTAAGTGGATA

AAGAGTTTGACTTTTCTCCCCTTCGAGTATGTGAAGGCCTGTTGGGTTTACAGCTTTCCAGGAGGCACTCTGTGCT

GTGCCGCTGAGAATGCCGCCTTACAGTCGCTATCTCTGAAGGAGAAGGGAAAACATCTTTCTCCTATTCTAGTATAC

GACAGCAGCAACGCTGTAGTTTTGCTAACTAAACCCTATGGTAGCAGCAAGTGTGTGTTCCCAC 

>NW004444309.1_16 



87 
 

 
 

GTTTACTGCATGAAAGAGAAAGCAACAGACAGTGGTGACACTCAAGCTGGTTAATTTAATCAACTGAAGGTTTCGGT

TTTGGTAGAACAAAAAGTCCTCACACCACCAGCTGCTTTCTCAAACATTATGTCAATGGGATAAGCCTGGCGAGTGT

CTCCCAAGTACTTGAATTCCCTGGTTTTGAAAGGGAAGATTGCATTACAGGGAATGATTACCTTTCACATTCTATGAA

AAACAGGCTGTTTGTTCACCTTCAGCTAGAGGACCGCAGAAGCGGTTCAGTTTTGCTGACTAAAGCTTGTGTGCCT

CACATGAGGATGTATCATATTCCCTGCAAGAAAGCGAAACCAAAAGACAGTTGCTGTCATTCTGGCGGATTAAGTG

AGAAGGATTCACTTACTGTGTTTGAAAATCCATCTGTGTTACGTGCCCATGACTGTTATCTTTGCATGGTCTGCCTG

GGTGAAGAGTTTGACTTTTCTCCCCTTCGAGTCCGTGAAGCCTTACGGGGTTTACACCTTCCTGGAGGCACTCCGT

GCTGCGCAGCAGAGAATGCTGCCTTACAGACGGTATCCCTGAAAGAGGAGAGAAAGCGCATTTCTCCCATTCTGCT

ACAGGACAGGGGCGGCACTGTAGTTTTATTAACTAAACCCTATGGTAGCAGCACGTGCATATTCCCAC 

>NW004444309.1_17 

GTTCACTGCATGAAAGAGAAAGCCAACTACAGTCTTCTCATTCAAGCTGGTTAACTTAATCAACTTAAGTTTTCAAAT

TTGGTAGAACAAAGAGTCCTCACACCACCAGCTGCTTTCTCAAACATTCTCTCAATGGGATAAGATTGACGAGTGTC

TGCTTTACAAGTACTTGAATCCCCTCTGTTTCAAAGGGAACTTTGCGTTACAGGGAATGAAGGTACATTTTGCATTCT

AAGAGAAACAGGCAGATTGTTTGCCTCCAGCTAGATGATGGCAGAAGCAGTTCCGTTTCCCTGAGTAAATCTTGTC

TTGTCAGCACGTGAATGTTTCCTATTCACTGCAGAAATGAGAAAACAAAAGATAGTTGCCCTCAGTCCAGTGCATGA

ACTGAGAAGGATTCACTTACTGTCTTTGGAAATCCCTCTGTGTTACTTGCCCAGGACTGTTCCGTGTGCACTCTTTA

CCTGGGTAAAGACTTCCACTTTTCTCCATTTCGACTACATGAAGCTCTGCGGGTTTCCAGCTCTCTGGGAGACACTC

TATGCTGTGCAGCCAAGAATGCAGCCTTACAGCCGGTATCGCTGAGGGAGAAAACAAAGCGCATTTCTCCCATTCT

GGCATACGACAGCAGTAGAGATGTAGTTTTGTAAAGTAAACACTATGTTAACAGGATGTGCATGTTCCCA 

>NW004444309.1_18 

ATTTACCGTATGGAAGAGACAGCAAAATAGAGTGTTCTCATTTAATCTGATTAACTTAATCAAGCTAAGCTATCAGTT

TTGATAAAACACAGTCATCACACTATCTACAAGCTTTCTCAAACATTCTGTCAGTGGAATAGTACTGGCGAGTCTCT

GCCTTTCAAGTACCTGAATCCTGAGGTTTTCAAAGGGAAATTTTCATTACAGTTAATGAAGTAACTTTCTCATTCTAT

GAAGAACAAGCAGATTATTTTCCCTTCAGCTATAGGATGGCGAAAGTGGTTCAGTTTTGCTGACTAAACTTTATGTT

GTAAGCACGTGCATGTTTCCTATTCACTGCAAGAAAGGGAAACCAAAATACAGTTGCTCTCATTCTCGAGGACGAAT

TGAGAAGGATTCACTTACTGTGTTTGAAAATCCCTTTGTGTTACATGTTCAGGAATGTTGCCTGTACATTCTCTACCT

GGGTAAATCGTTAGACCTTTCTTCCCTTCGACTACGTGAAGCCCTGCAGGGTTTATAGCTTTCCACATTGTGCTGTG

TGGTTGAGAATGCAACCTTACAGCCTGTATCCCTGAGAGAGAAAAAAAAAACGAGTTTCTCCCTTTTTGGCATAGGA

TAGTAGTAGGAATGTATTTTTGCTAAGTAAACACTATGTTAGCAGGATGTGTATG 

>NW004444309.1_19 

GTTCAGTGCATGAAAGAGAAAGCAAGATGCAGTGTTCTCACTCAAATTGGTTAACTTAAACAATTTAAGTTATCAGTT

TTGATAAAATACAGTCCTCACACCATCTATAAGCTTTCTCAAACATTCTGTCAATGGGATAAGACTGGTGAGTCTCTG

CCTGCAAGTACCTGAATCCCTTGGTTTTCTAAGGGAACATTGCTTTACAGGGAATGAAGGTATTTTTCGCAGTATAC

AAAGAAGATTGTTTCATCTTCAGCTAAAGCATGGCAGAAGGGGGTCAGTTTTTCTGACTAAACCTTGTGTTGTAACC

ACGTGCATGTGTTCTATTCACTGGAAGAACGAGAAACCAAAAGACAGTTGCTCTCAGTCTGGTGAATGAAGTGAGA

AGGATTCACTTACTGTGTTTGAAAGTGCCTGTGTTACATGCCCAAGAATGTTGCCTATGCATTCTCCTCCTGGGTAA

AGAGTTTGACTTTTCTCCTCTTGGAGTACTTGAAGCCCTGCAGGGTTTACAGCTTTCCGGGAGGCTCTCTGTGCTG

TCTGGCAGAGAATGAGGCCTTACAATCGGTATCCCTGAGGGAGAAAACAAATCGCGGTTTCCCCCGTTGTGGCATA

TGACAGTATTACAGATGTAGTCTCGGTAAATAAACACTATGTTAGCAGGAAGTTCATGCTTCCA 
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>BMBL01009774.1_1 

ATTCACCACATGAAAGAGAAAGCAAAATACAGCGTTCTCCTCAAGCTGCTTAACTGAATCTACTCAAGTTTTCAGTTT

TGTTAGAAGAAAGTGTCTGCCCAGCACAAGCTGCTTTCTCTAATGTTCCCTGCGTGGGAGAAGGCTGGAGAGTGCA

GGCCTAGCAAGTATTTGAATCCCCTGCTTTTGAAAGGGAATTTTTCCTACCAGGAATGAAGGTACTAATGGCTTTCC

AAGCCAAACAGGTAGATTGTCTGCCTTCAGCTAGAGGACAGCAGAAGAGGTTCAGTTTTGCTGACTAAAGCTTGTT

TGCTTAACGGGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTCTCAGTCTGGGGATGA

ACGGAGCACGATTCACTTTCTGTTTTTCAAAGTCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTCTA

CCTGGATAAAGCGTATGACTTTTCTCCCTTTCAACTACTTGAAGCCGTTCAGGCTTTCCAGCATTCCGGGAGGCATT

CTGTGCTGCGTAGCTGAGAATAGGGCTTTACAGACGCTATCGCTAAAGGAGAAGAGAAACCGCATCTCTCCCATTC

TGGAACGCGAAGGAGGCAAAACCGGAGTTCTCCTGAGTAAAAACCTTGTTAGCAGTAAGTTTAAGTTCCCT 

>BMBL01009774.1_2 

ATTCACCATATGAAAGAGAAAGCAAAAGACAGGCTTCCCTTCAAGCTGCTTAACTGAATCTACTTAAGTTTTCAGTTT

TATTAGAAGAAAGAGTCCGCCCAGCACAAGCTGCTTTCTCCAATGTTCTCTGAGTGGGAGAAGGCTGGAGAGTGCA

GGCCTAGCAAGTATTTGAATCCCCTGGTTTTCAAAGGGAATTTTGCATACCAGGGCATGAAGGTACTATTGGCTTTC

AAAGCCAAACAGGTAGATTGTCTGCCTTCAGCTAGAGGAAGGCAGTAGAGGTTCAGGTTTGCTGACTAAAGCTTGT

GTGCTTAACAGGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGATGTTCTCAGTCTCGGGACG

AAGGGAGAATTATTCACTTTCTGTGTTTGAAAATCCCTGTGTGTTACATGACTAAGAAAGCTGCCTGGGCATTTTCTA

CCTGGATAAAGCGTATGACTTTTCTCAATTTCAAGCAGTTGAAGCCGTTCAGGTTTTCCAGCATTCCGGGAGTCATT

CTGGTCTGCGCGGTTGAGAATACCGCTTCACAGGCGGTATCCGTAAAGGAGAAGAGAAACAGCGTTTCTCCCATTC

TGGAACGCGAGGGAGTCAAAACTGTAGTTGTGCTGAGTAAAACCTTTGTTAGGAGCAAGTGGAAGTTCCCC 

>BMBL01009774.1_3 

ATTCACCGCATGAAACAGAAAGCGCACTACAGCGTTCTTCTTCAAGCTGCTTAAGTGAATCGACTGAAGTTTTCAGT

TTTGTTAAAAGGAACCGTCCGAAGAGCACCAGCTTCTTCCTCAAACGTTGCCTCACTGGGAGAAGTCTGGAGAGTG

CCTGCCTTGCAAGTATTTGAATCCGGTGGTTTTCCAAGGGAACTTTGCATATTAAGGAATGAATGGACTACTGGCTC
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TCAGAGCCAAACAGGCAGATTGCCTGCCTTCAGCTAGAGGAAGGCAGAAGCGGTTCAGTTTTGCTGACTAAACCGT

GTGTGCTTAACACGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGGAAGCAAGAGCTTTTTGCTCTCAGTCTGGGGA

GGAAGGGAGAACAATTCCCTTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGT

CTACCTGGATGAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCTGTTCAGGGTTTCCAGCATTCCGGGAGGC

ATTCTGTGCTGCGCGGCTGAGAATACCGCTTTACAGACGGTATCTCTAAAGGAGAAGAGAAACCGCGTTTCTCCCA

TTCTGGAACCCGAGGGAGGCAAAACCATAGCTGTGCTGAGTAAAAGCTTTGTTAGGAGCAAGTGGAAGTTCCCC 

>BMBL01009774.1_4 

ATTCACCACATGAAAGAGAAAGCAGAAGACAGCACTGTCCTTCAACCTGGTTAACTAAATCTACTGAAGTTTTCAGG

TTTGTTAGAAGGAAGTGTCCGCCCAGAACAAGCTGCATTCTTCAAATGTTCTCTCAGTGGGAGAAGACTGGAGAGT

GCGGGGCTAGCAATTATTTGAATCCCCTTTTTTTCCAAGGGAACTTTGCATACCAGGGAATGAAGGTACTACTGGCT

TTCAGATCCAAACAGCCAGATTGTTGCCTTCTGCTAGAGGACAGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTG

TGTGGTTAATAGGATCCTGTATCGTCTTCCCTGCATGAAAGTGAAAGCAAGATCTTGTTGCTCTCAGTCTGGGTAGG

GAGAACAGTTCACTTTCTGGGTTTGAAAAACCCTCTGTGTTACATGCCTAAGAAACTTGCCTGTGCATTGTCTACCT

GGATAAAGTGTATGACTTTTCTCCCTTTCAAGAGGTTGAAGCCATTCAGGGTTTCCAGCATTCCGGGAGGAATTCTT

TGCTGCGCGGCTGAAAATACCGCCATACAGGCAGTATCGCTAAAGGAGAAGAGAAACCCCGTTTCTCCCATTCTGG

AACGCGAGGGAGTCAAAACCGTTGTTGTGCTGAGTAATAACTTTGTTAGCAGGAAGTGGAAGTTCCCC 

>BMBL01009774.1_5 

ATTTAGCACATGAAAGAGAAAGCAAAATACAGCGTTCTCCTTGAAGCTGCTTAACTGAATTTACTGATGTTTTCAGTT

TTGTTAGAAGGAAGAGTCCATCCAGCACAAGCTGCTTTCTCCAATGTTCTCTGAGAGGGAGAAGGATGGAGAGTGC

GGGCCTAGCAAGTGTTTGAATACCCTGGTTTACAAAGGGAACTTTGCATATCAGGGAATAAATGTACTGCTGGCTTT

CAGAGCTGAACAGGCAGATTGTCTGTCTTCAGCTAGAGGACAGCAGAAGAGACTCAGTTTTGCTGACTAAATCTTG

TGTGCTTAACACTAGCCTGTAGCTTCTTCGCTGCCTGAAAGTGAAAGCAAGAGCTTGTTGCTCTCAGTCTGGGGAC

GAAGGGAGAAGGATTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTAAGAAAGATGCATGTGCTTTGTC

TACCTGGATAAAGTGTATGACTTTTCTCCCTTTCAAGAGGTTGAAGCCGTTCAGGTTTTCCAGCATTCTGGGAGGCA

TTCTGTGCTGTGTAGATGAGAATAGGGCTTTACAAGCGGTATCGCTAAAGGGGAAGAGAAACCGCGTTTCTCCCAT

TCTGGAACGCGAGGGAGTCGAAACTGTATTTGTGCTGAGTAAAAACTTTGTTAGGAGCAAGTGGAAGTTTCCC 

>BMBL01009774.1_6 

ATTCACCACATGAAAGAGAAAGCAAGATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGACGTTTTCGGT

TTTCTTAGAAGAAAGGGTCTGCCCAGCACAAGCTGCTTTGTCAAACGTTCTCTGAGTGGGAGAAGACTGGAGAGTG

AGGGCCTAGCAAGTGTTTGAATCCCCAGGTTTACAAAGGGAACTTTGCATAGCAGGGAATGAATGTACTACTGGTT

TCAGAGCCAAACAGGCAGATTGTCTGCCTTCAGCTGGAGGAAGGCTGAATACGTTCAGTTTTGTTGAGTAAACCTC

TTGTTCTTAACATGCGTCTGTAGCTTCTTCCCTGTTTGACAGAGAAAGCAAGACCTTGTTGCTATGACTCTGGGGAT

GAAGGGAGAAGGATTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTC

TACCTGGATAAAGCGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTCCAGCATTCCGGGAGGC

ATTCTGTGCTGCGCGGCTGAGAATACCCTTTACAGACGGTATCGCTAAAAGAGAAGAGAAACCGCGTTTCTCCCTT

TCTGGAACGCGAAAGAGGCTTAACCGCAGTTGTGCGGAGTAAAGACTGTTAGCAGCAAGTGCCAGTTGCCC 

>BMBL01009774.1_7 

ATTCACCACATGGAAGAGAAAGAAAACTACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTGCAGTTTTCAGT

TTCTTTGGAAGAAAGTGTCGGCCCAACACAAGCTGCTTTCTCCAATGTTCTCTCAGTGGGATTAGGCTGCAGAGTC

CGGGCCTAGCAAGGATTTAAATCCCTTGGTTTTCAAAAGGAACTTTGCATACCAGGGAATGAGGGGACTACTGGCT

TTCAACGCCAAATTGGCAAATTGTCTGCCTTCAGTTAGAGGACGGCAGAAGAGGTTCAGGTTTGCTGACAAAACCG

TGTCTGCTTAACAGGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCGAGAGCTTGCTGCTCTCAGTCTGTGG

ACAAAGGGAGAATGATTCACTTTCTGTATTTGAAAATCCCTCGGTGTTACATGCCTAGGAAAGTTGCCTGTGCATGG

TCTACCTGGATAAAGGGTATGACGTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGTGTTCCTACCATTCCTTGAGG

CTTTCTGGGCTGCGCGGCTGAGAATACCGCTTTACAGACGGTATCGCTAAAGGAGAAGAGAAACCACGTTTCTCCC

ACCTGGAACTTGAAGGAGGCAAAATCGTAGTTGTGCTGAGTAGAAACTTTGTTAGCAGCAAGTGTAAGTTCCCC 

>BMBL01002074.1_1 

ATTCACCACATGAAAGAGAAAGCAAAACACAGCGTCTTCCTTCAAGCTGCTTAAGGGAATGAACTGAAGTTTTCAGT

TTGGATAGAAGAAAGTTTCTGCCCAGCACAAGCTGCTTTCTCAAATGTTCTCTGAGTGGGAGAAGGCTGGAGAGTG

CGGGCCTAGCAAGTATTTGAATCCCCTGGTTTTCAAAGGGAACTTTGTATACCAGGGAATGAATGGAGTACTGGCT

TTCAAAGCCAAACAGGCAGATCGTCTGCCTTCAGCTAGAGCACGGCAGAAGAGGTTCGTTTTTGTTGACTAAACCG

TCTGTGCTGAACACGAGCATGTAACTTCTCCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTCTCAGGATGGGG

ATCTATGGAGAATGATTCAATTTCTCTGTTTGAAAATCCCTGAGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGT

CTACCTGGGTAATGTGTATGACGTTTCTCCCTTTCACGTAGTTGAAGCCGTTCAGGGTTTCCAGCATTCCATAAGGC

ATTCTGTGCTGCGTGGCCCAGAATTCGGCTTTACAGACGGTAACGCTAAAGGAGAAGAGAAAACGCGTTTCTCCCA

TTCTGGAACGCGAAGGGGGAAAACCGTAGTTGTGCTGAGTAAAAACTTTGTTAGCAGCAAGTGCAAGTTGCCC 

>BMBL01002074.1_2 

ATTCACTACATGAAAGGGAAAGCAAAATACGGCGTTCTCCTTCAAGCTTCTTAACAGAATCTACTGAAGTTTTCAGTT

TTGTTGGAAGAAAGAGTCCGCCCAACACAAGCTGCTTTCTCAAGAGTTCTCTGAGTGGGAGAAGGCTGGAGAGTG

CTGGCCTAGCAGGTATTTGAATCCTCTGGTTTTCAAAGCGAACTTTGCATCCAGGGAATTCAGGTACTACTGGCTTT

CAACGCCAAACTGGCAGAGTTTCTGCTTTGAGCTAGAGGACGGCAGAAGAGGTTCAGTTTTGTTGACTAAATCTTG

TGTGCTTAACACGAGCATGTAGCTTCTTCCCTGCCTGATAGAGAATGCAACTGCTTGTTGCCTTCAGTCTGAGGATG

AAGGCTGAAAGATTCACTTTCTGTGTGTGACAATCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTCT

ACCTGGATAAAGTGTATGACGTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGGGTTTCCAGCATTCCGGGAGGCA

TTCTGTGCTGCGCGGCTGAGACTACCCGTATAACCACGAAAGAACTGGTCTGCCAATCTGCTTCCTTTAAGATTACA

ACCAAGAAAACTCTATGGAGCAC 

>BMBL01012666.1_1 

ATTCACCGCGTGAAAGAGAAAGAAAAATACAGCATTCTCCTTCAAGCTGCTTAACAGAAGCTACTGAAGTTTTCAGG

TATGTTAGAAGAAACAGTCCTCCCACAACCAGCTGCTTTCTCAAACTTTCTCTCAGTGGGCTAAGACTGTAGAGTGC

TTGTCTTGCAAGTATTTGAATTCCCTGGTTTTCAAAGGGAAATTTGCATCCCAGGGAATGAAGGTGGTTTTGGCATT
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CAAAGCAAAGCAGGCAGATTGTTTGCCTTCAGCTAGGGGACGGCCGAATTGTTTCAGTTTGGCGGAATAAACCTTG

TGTGCTTAACGCCAGAAAGTAGCTTCTTCCATGCCTGAAGGAGAAAGCAAGAGCCAGTTGCTGTGAGTCTGGGGAA

GAAGTAAGGAGGAGTCACTTACTGTGTTTGAAAATCCCTCCGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTC

TACCTGGATAAAGCGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCGTTCAGTCTTTCCAGCATTCCTGGAGGCA

TCCTGTGCTGCGAAGCTGAGAATAGGGCTTTACAGACGGTACCGCTAAAGGAGAAGGAAACCGCGTTTATCCCATT

CTGGAACGCGAAGGAGGCAAAACCGTAGTTGTGCTGAGTAGAAATTTTGTTAGCAGCAATTCTAAGTTCCCC 

>BMBL01012666.1_2 

ATTCACCACATGAAAGACATGGGAAAATACAGCGTTCTCCTTCAAGCTGCTTAACTGAATCTACTTAAGTTTTCAGTT

TTGTTAGAGGAAAGAGTCCGCCCAGCAAAACTGCTTTCTCCAATGTTCTCTGAGTTGGACAAGGCTGGACGGTGCA

GGCCCAGCAAGTATTTGAATCCCCTGGGTTTCTAAGGGAAGTTTGCATACCAGGGAATGAAGGTACTGTTGGCTTT

CAAAGCCAGACAGGTAGATTGTGTGCCTTCAGCTAGAGGACAATAGAAGAGGTTCAGATTTGCTGACTAAAGCTTG

TGTGCGTAACACGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTCTCAGTCTGTGGAT

GAGAGGAGCACGATTCACTTTCTGTGCTTGAAAATCCCTCTGTTTTACATGTCTAAGAAAGTTCCTGTGCATTGTGT

ACTTTGATAAAGTGTACGACGTTTCTCCCTTTCAAGCAGTTGAAGACGTTCAGGGTTTCCAGCATTCCGGGAGGCAT

TCTGTGCTGCGCTGCTGAGAATACCGCTTTACAGACGGTATCGCTAAAGGAGAAGAGAAACGGCGTTTCTCCCATT

CTGCAAGGCTAAGGAGGCAAAACCGTACTTCTCCTGAGTAAAACATTTGTTAGCAGTAAGTTTTAGTTTCCT 

>BMBL01099827.1_1 

ATTCACTGCATGAAAGAGAAAGCAAAATACAGTGTTATCATTCAACCTGCTTAACTTAATCCACAGAAGTTTTCAGTT

TTGGTAGAACAAACAGTCCTCACACCACCAGCTGCTTTCTCAAACGTTCTATCAGTGGGATAAGACTGTCGAGTGTC

TGCCTTGCAAGTACTTGAATCCTCTGGTTGTCAAAGGGAACTTTGCATTACAGGGACCGAAGGTACTTTTGTCATTC

AAAGTAAAACAGACAGATTGTTTGCCTTCAGCTAGAGGACAGCAGAAGCAGTTCACTTTTCCTGATGAAAGTTTGTG

TGCTCAACAGGAGCATGTACATTATTCCTTGCAAGAAAGAGAAAGCAAAAGACAGTCGCTCTCAGTCTGGGGGATG

AAATGAGAAGGATTTACCTACTGTGTTTGAAACTCCCTGTGTGTTACAAGCCCAAGAAAGTTGCCTGTGCATTGTCT

ACCAGAGTAAAGAGTTTGAGTTTTCTCCCAGTCGAGTTCGTAAAGCTCTGCGGGATTTACAGCTTTCTGGGGGGCA

CTCTGTGATGCATGGAGAGAATGCCGCCTTACAGACGGAATCCCTGAAGAAGAAAGAAAGTGCGTTTCTCTCATTC

TGGTATACGACAGCAGCAGCGCGGTAGTTTTCCTAAGTAAACACTATGTTAGCAATACTTGCATGTTCCGA 

>BMBL01099827.1_2 

ATTCCCAGTATGAAAGGGAAGGCAAAATACAGTGTTCACATTCAAGCTGGTTAAGTTAAGCAACTTAAGTTTTCAGT

ATTGGTAGAACAAACGGTCCTCACAGTACCAGCTCATTTCTCAAACATTCTCTCAGTGGAATAAAACTGGCAAGTGT

CTGCCTTTCAAGTACTTGAATCCTCTGCTTTTCAAAGGAACTTTTCATTACAGGGACTAAAGGTAGCTTTTGCATTCT

AAGCAAAACAGGCAGACTGTTTGCCTTCAGCTAGAGGATGTCAGCAGGGGTTCAGTTTTGCTGACTAATCCTTGTG

TGCTTAACACAAGCATTTCTTATTCCTTGCAAGAAAGAGAAAGCAGAAGACAGATGCTCTCAATCTGGGGGATAAAG

TGAGAAGAAGTTACTCACTGTGTTTGAAAATCCCTCTCTGTTACTGGCCCAGGACAGCTGCCTGTGCATTGTATACC

TGGATAAGAGTTTGAATTTTCTCCCATTGGAGTTCGTGAAGCCCTGCGGGGTTTACAGCTTTTCAGGAGGCACTCT

GTGCTGCGAGGCCGAGAATTCCGCCTTACAGAGGGTATCCCTAAAGGAGAAGAGAGCGCTTTTCTCCCGTCCTGG

TATACGACAGTGGTAGCGCTGTAGTTTTGCTGAGTAAAGATTATGTTAGCAGCAAGTGCAAGTTCCCA 

>BMBL01099827.1_3 

ATTCAATGCACGAAAGAGAAAGCAAACTACAGTGTTCTCCTTCAAGCTGGTTAACTTAACCCACTGAAGCTTTCAGT

TTTGGTAGAATACACAGTCATAACACAACCTCCTGCTTTCACAAAATTTCTCTCAGTGGGATAAGACTGTCGAGCGT

CTTCCTTGCAAGTATTTGAATCCACTGCGTTTCAAAGGGAACATGCAGTACAGGGGATGGAGGTACCTTTGGCATT

CTAAGCAAAACAGGTGGATTGTTTTCCTTCAGCTAGAAGACAGCAGAAGCAGTTCAGTTTTGCTGAGAAAACCTTGT

GTGCTTAACACGAGCAGGTATCCTATTCCCTGCAAGATAGAGAAAGCAAAAGACAGTTGGTCTCAGTCTGGGTGAT

GAAGTGAGGAGGACTCAATTACTGTGTTTGAATCCCTTGGTGTGAAATGCCTAAGAAAGTTGCCTGAGCATTATCTA

CCTGGGTCAAGAGTTTGACTTTTCTCCCGTTTGTGGGGTTTACAGCTTTCCAGGAGGCCTTTTGTGCTGCGCAGAC

GAGAATCTACCCTTACAGACGGTATCACTAAAGGAGAAGAGAAATTGGGTTTCTCCCATTCTGGTATATGAAAGCG

GCAGCATTGTAGTTTTGCTGAGTGAAGACTATGTTAGCAGCAAGTGTAAGTTCTCA 

>BMBL01099827.1_4 

ATTCACTTCATGAAAGAGAAAGCAAAATACAGCATTCTCCTTCAAGCTGCTTCACTTCATCCACTGAAGTTTTCAGTT

TTGGTAGAAGAAACAGTCTGCACACCACCAGCTGCTTTCTCAAAGTTTCTCTCAGGGGGATGAGACTGGAGACAGC

CTGCCTTGCAAGTGTTTGAATCTCCTGGTTTTCAAACGGAACTTTGCATAACAGGAAATGAAGGTAATTTTAGCACT

CAAAGCCAAATAGGCAGATTGTTTGCCTTCAGCTAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACAGTG

TGCTTAACATGACCATGTAGTTTCTGCCATGCCAGAAAGAGGAAGCAAAAGCCAGTTGCTCTCAGTGTGGGGGATG

GAGTGAGAAAGATTCACTTACTGTGTTTGAAATCCCTCTGTGTTACATACCTAATAAAGTTGCCGGGGCATTGTCTA

CCTGGGTAAAGGGTTTGACTTTTCTCCTGTTTGAGTAGGTGAGCCCTTACAGGGTTTACAGCTTTCTGGGAACCATT

CTGTGCTGGGCAGCCGAGAATGCCGCCTTACAGACGGTATCCGAAAAGGAGAAGAGATACCGCGTTTCTCCTGTT

CTGTTGTACACCAGTAGCTCTGTAGTTTTGCTGAGTAAAGACTACGTTAGCAGCAAGTGCAAGTTCCCA 

>BMBL01099827.1_7 

ATTCATTGCCTGAAAGAGAAAGCAAAATACAGTGTTCTCATTCAAGCTGGTTAACTTAATCAACTGACATTTTCAGTT

TTGGTAGAAGAAACTGTCCTTACAGCACCAGTGTGCTTTCTCAAACATTCTCTCAATGGGATAAGAGTGGCAAGTGT

CTGCCTTTCAATTACTTTAATTCCCTGGTTTTCAAAGGGAGCTTTGCATTACAACGAATGAAGGTAACTTTCGCATTC

TAGGAGAACTGATTGTTTAACCTTCAGATATTTGACAGCAGAGGCGGTTCTGTTTTTCTGACTAAACCTTGTGTTGTA

ACCACATGCATGTTTCCTATTCACTGCAACAAAGAGAAACTAAACAACAGTTGCTGTCAGTCTGGTTGATGAACTGA

GAAAGATTCACTTAATATGTTCGATAGTCCCTTTGTCTTACATGTCCAAGAATGTTGCCTGTGAATTCTCTTCCAGGG

TAAACAAAGCATTTCACTTTTCTCTCCTTAGAGTACACGAAGCCTTACGGAGTTTGCAGCTTTCCCCGGGGAACTCT

GTGCTGGGCGCTCAAGAATGTGGCCTTAGAGACCTTATTCCTTAAGGAGAAAACACAAAGCCCATTTCTCCCGTTC

TGATACATGATCGCAATAGAGACATAGTTTTGCTAAGGAAACACTACAGTAGCAGAGCCTGCATGTTTCCT 

>BMBL01099827.1_8 

TCACTGCATAAAAAAGAAAAATCAGAATTCAGTGTGCTCATTCAAGCTGGTTAACTTAATCAACTTATTAGTTTTGAG

AAACACAGTTCTCCCACCACCTGCAAGATTTCTCAAACATTCTCTTGATGGGATATGACTGGCGAGTCTCTCGTTTT

CCAGTACTTGATTCCCCTGCTTTTCAGAGGGAACTTTGCATTACAGGGAATGAAGTTACCTTTTGCATTCTCAGAAG
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AACAAGCAGATTGTTTCACCTTCAGGTAAGGGATAGCAGAGGCGGTTCAGTTTTACTGACTAAACCTTGTGTTTTAT

CTACATGCCTGTTTCTTATTAACTGCAACAAAGAGAAACCAAACGACAGTTGCTCTCATTCTGGTGGATGAAGTGAG

AAGGATTTACTTAATGTGCTTGAAAATCCCTCTGTGTTACATGCCTAAGAATGTCGCCTATGCATTGTCTGCCTGGG

TAAAGCATTTCACTTTTCTACCCTTGAAGTACATGAAGCCCTGCGGGGTTTACAGCTTTCCGGAAGGCACTCTGTTG

CGTGGCTGAAAATGTGGTCTTATAGACAGTATGTCTGAATGAGAAAACAAAATGTGTTTCTCCTGTTCTGGTATACG

ACTTCAGCAGAGATGTAGTTTTGCTAAGGAAACACCACGTTAGCAGGACCTGCGTGTTCCAA 

>BMBL01099827.1_9 

TTTCACTTCATGAGAGAGAAAGCAGAGTACAGTGTGTTCATTCAAGCTGGTTAACTTAATCAACTTATCAGTTTTGAG

AAAACACAGTCCTCCCACCATCTGCAAGCTCTCTCATTCTCTCAGTGGAATAAGACTGGCTTGTGTCTGGCTTTCCA

GTATTGAACTCCCTGCTTTTCAAAGGGAAGTTTGCATTACAGGGAAAGAAGGTAGCTTTCACATTCTAGGAAGAACA

AGCAGACTGTTTGGCCTTCAGCTAAAGACTGCAGAGGGGGTTCAGTTTTTTGCATATTTCCTATTCACTGCCGCAAA

GAGAACCAAATGACACTTGCTCTCAGTCTGGTGGATTAAGTGAGAAGGATTCATTTACTGTGTCTGAAAATCTCTCT

GTATCACATGCCAAGGAATGTTGCCTATGTATGCTCTACCAGGGTAAAGAGATTGACTTTTCTCCCCTTCGAGTACG

TGAAGCCCTGCAGGATTTACAGTTTTCAGGGAGGCACTCTGTGCTGCCCGTTCAGAAAGCGGCCTGACAGAAGGT

ATCTCTGAATTAGAAAAAAAGTGCCTTTCTCCTGTTCTTATATACGACAGTAGTAGAGATGTAGTTTTAGTATGTAAA

GACTATGTTAGCAGAACTTGCATGTTCCCA 

>BMBL01099827.1_10 

TTTACAGCATGAAAGAGAAACCAAAAATATATTGTTCTCATTCAAGTTTGTTAACTTAATCAATTGAATAAGCTATCAG

TTTTGATAAAACACTGTTCCCACACAATCGAGAAAATTTCTCATACATTCTCTGAATTGGAAATGAATGTCCAGCTTC

TCTCTTTCAAGAACTTGTATCCCCCGCATTTTCAGATGTTTTCTAAAGGAGTTTTGAGTTATAGGGAAATGTGTGTGC

ATTTCACATTCTAGGAAGAACAATGCAGACTGTTTCCTGTTCAACTAAAAGATGGCAAAACCGATATAGTTTTGCTGA

CTGAATCATGTGTGGTAACCACGTGTGTGTTTCCAATTCACTACAAGAAAGAGAAACCAAAATTCAGTTTTCTCATTC

AGATTGGTTAATTGAATCTAGTTGATTAAGTTGTCAGTTTTGATAAAACACACTTCCCACAGTATCCACAACCTTCCT

CATACGTTCTCTGAATGGGAAATGAATGTCATGTTTCTCCCTTTCCAGTACTTGAATCCTCCAGGTTTTCAGACTTTT

CTTATGGGAACTTTGCATTACTGGGAATGGATTTGCCTTTCACAATCTAGGAAGAACAAGGCAGATTGTTTCCCATT

CATCTAAAAGATGGCAAAAACATTGTACTTTGCTGACTGAACCCTGTGTGGTAAGCACTTGTATGTTTCCA 

>BMBL01099827.1_14 

ATTCACTGCATGAAAGCGAAACCAAAACTGTTTTCTCATTCTAGTTGATTAACTTAATCTGGTTGATTAAGTTATCTGT

TTTGATAAAACACTCTTCCCATACGTTCTATGAATGGGAAAAGAATGTCACGTTTCTCTCTTTCAAGTATATGAAGCC

TTTGCGTATTTAAGTGTTTTCTATGAGAACTTCTAGTTTCCGTGAATGAATGTGTCTTTCACATTCTAGGAAGACCAA

AGCGGACTGTTTCCCATTCAACTGCAATAAGCCAAAGGAGATGCAGTTTTGCTGACTAAACCTTGTAACCACGTGAA

TATTTCAAATTCACTGCATGAAAGAGAAACCAAAATGCAGTTTTCTCATTCTAGTTGATTAACTTACTCTAGTTGGTTA

AGTGGTCTGTTTTGATAAAACACTCTTCCCACACATTCTGTGAATGGGAAAAGAATGTACAGTTTCTCCCTTTCAAGT

AAATGAGGACTTCAGGTATTCTGATGTTTTCTATGAGAACTTTGGGTTACCAGGAATGAATGTGTCTTTCACTTTCTG

GGAAGAACAAGGCAGATTGTTTCCCGTTCAATTACAAGACAGCAAAGGTATGTAGTTTTGCTGACTAAACCTTATGT

TGTAAGCATGTACATGTTTCCA 

>BMBL01099827.1_15 

ATTCACTGCATGAAAGAGAAATCACAATACAGTTTCTTTCATTCTAGTTGATTATGTCAGAGGGTATTATCTGTTTTG

ATGAAACACTGTTCCCACACGTTCTCTCAATGAAAAAAGAATGTCAACTTTCACACTATCAAGTACGGGAGTCTTCT

GGGTTTTCAGATGTTTTCAATGGGAACTTTGCGTTACCGGAAATGAACGTGACGTTCACATTCTAGGAAGACAAAGG

CAGATTGTTTCCAGTTCAATTAAAGGACAGCAAAGACAATGTTGTTTTGCTGACTAAACCTTGTGTTGTAACTGCATG

CATATTTCCAATTCGCTGCACGTAGGAGAAACCAAAATATTTTCTCTCATTCTGATTGATTAAGTCAGAAGGATTAAC

TTATTGTGTTTGAAAATAACTCTGTGTTACTTGCTGGAGAATGTTGCCTATACATTCTCTACCAGGGTGAAGAATTTA

ACTTTTCTCCCATTCAAATACATGGAGCCATATGAGGTTTAGATGTTTCCAAGAAGCACTCTGTGCTGCCTGGCCAT

AAATGTGCTTTACAGACAAAATATCTGAAGGAGAAAACAATTCGAGTTTCTCCCGTTCAAGTATAGGACGGTAATGG

AGAAGTAATTTTGCTAACTAAACACTGTCACCGGAAGTGCACATTCCCA 

>BMBL01099827.1_16 

ATTCACTTCATGAAAGTGAAAAAAAATACAGTTTTCTCATTTTAGTTGATTTAACTTAATCTAGTTGATTAAGTTGTCT

GTTTTGTTAAAACACTGTTCCCACAGGATCAAAAACATTTCTTATATATTCTCTGACTGGGAAAAGAATGTCAAGTTT

CTTCCTTTCAACTACGTGATGCTTCTGGGTTTTCAGATGTTTTCTATGGGAACTCTGTGTTACCAGAAATTAATGTGC

CTTTAAAACTCTAGGAAGAAGAAGGTATGTTGTTTCCTGTTCAACTACGGGAAGGCAAAAGCGATGTAGTTTTGCTG

AGTAAACCTTGTGTTGTAAGCACGTGCATGTTTCCAATTCAGTGCATGACAGAGAAACCAAAATACAGTTTTCTCATT

CTAGTTGATTAATTTAATCTTGTTTTGAGAAAACACTGTTCTCGTTCTCTGGATGGGAAAAGAATACCAAATTTCTCC

CTTTCAAGTACATGAAGCCCCAGTGTTTTCAGATATTTTCTATGGGAACTTTGGGTTATGGGGAATAACTTGGCCTTT

CACATTCTAAGAAGGACAAGGCAGATTGTTTCCTGTTCAACTACAGGTCAGCGAAAGCCATGTAGTTTTGCTAAGCA

AACACTGTGTTACCAGAAAGTGCATGTTCCCA 

>BMBL01099827.1_17 

ATTCACCACATGGAAGGGAAACCAAAATACAGTTTCTCTTGTTCTAGTTGATTAAGTCAGAAGGTGTTATCAGTTTGA

TAAAACACTGTTCCCACATGACCGAGAACCACTTTTATACCTTCTCTGAATGGGAAAAGAATGTCAAGTTTCTCCTTT

TCAAGTATGTGAAGCCTCTGAGTTTTCAAATTTTTTCAATGGAAACTTTGGGTTATGGAGAATGAACATGCTTTTCAC

ATTCTAGGAAGAACAAGGCAGATTGTTTCCTGCTCACCTACAAAACTGCAAAAATGATATACTTTTGCTGACTGAAA

CTTTTGTTGTAAACACGTGCATGTTTCCAATTCACTGCAAGAAAGAGAAACCAAAATACAGTTTCTCATTCTGGTTGA

TTAAGTCAGAAAGATTAAATTACTGTGTTTGAAAACTTCTGTGTTACTTGCACGAGAAGGTTGCCTATACTTTCTCTA

CCAAGGTAAAGAATTTAACTTTTTTCCCAATCTAACTGGAGAAGCCACACGGGATTTAGATGTTTTGAAGCAGTATTC

TGTGTTTCCCAGGCTTGTATGTGCCTTAGGGACAAAGTCTCTGAACAAGAAAACAATGCGAGTTTCTTCCATTCAAG

TATAGGATGGCATTAATGATGTAGTTTTGCTCAGCAAACATTATGTTACCAGACTGAGCACTTTATCA 

>BMBL01099827.1_18 

ATTCACTGTATGAAAGAGAAACCAAAATACAGTTTCTCTCATCTGCTTGATTAAGTCACATGGTATTATCTGTATTGA

TAAAACTCTGTTCCTACATGATGGAGGATCACTCTTATACATTTTCTGAATTTGAAAATAATGTCAAGTTTCTGACTTT

CTAGTATGTGAGTGTTTTGGTTTTCAGGAATGAATGTGCCTTTCATAGTCTATGAAGAACAAGGGAGATTGTTTCCC
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GTTCAACTACAGGACAGCAAAAACTATGTAGTTTTACTAATTAAACCTTGTGTTGTAAGCACGTGCATGTTTCTAATT

CATCACATGAAAGATAAACCAAAACACAGTTTCTCTCATTCTGGTTGATTATGTCAGAGCGCTGACTTACTATGTTTG

AAAACACTCTGTGTTTCATGCATGAGAATGGTTTGTATGCATTCTCCACCTGGGTAAATAATTTAAATTTTGTCCCTT

TCAAATAGATGAAACCATGCAGTGTTTAGATGTTTTCAAGAAGTACTCTGTGCTGCCTGACCATGAATGGGCCTTAC

AGATAGAATCTCTGAACCAGAAAACAATGCAAGTTTCTCCTGTTCAAGTATAGGACAACAATGTAGTTTTGCTAAGTA

AATACTCTGTTACCAGAATGTGCAAGTTCCCA 

>BMBL01105564.1_1 

ATTCAGTGCATGATATAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTGGTTAACTTAATCCACTGAAGTTTTCAGTT

TTGTTAGAAGAAACTGTCTGCCCACCACCAGCTGCTTTCTCAACGGTTCTCTCAGTGGGATAAGACTGGAGATTGC

CTGCCTTGCAAGCATTTGAATCCCCTGGTTATCAAAGCTATCTTTGCCTAACAGGGAACGAAGGAACTTTTGGGATT

CAAAGTCAAAGAGGTAGATTGTTTGCTTTTAGCGAGAGGATGTTAGAAGAAGTTCAGTTTGGCTGAGCAAAGCTTGA

GTGCTTCACGTGAGCATGTAGCCTCTTCCCTGCCAGAGAGAGGAAGCAAAAGCCAGTTGCTCTCAGTCTGGGGGA

TGAAGTGAGAAGGATCCACATACTGTGTTTGAAAATCCCTCTGTGTTACATGCCCAAGAATGTTGCCTGTGCATTGT

TGACCTGGATAAAGAGTTTGACTTTTCTCCCTTTCGAGTACATGAAGCCCTGCTATGTTTACAGCTTTCTGGGAGGC

ACTCTGTGCTGCCCAGATGAGAATGCCGCCTTGCCGGAGGTATCCCTGAAGGAGGGGAGAAAGCGCGTTCTCCCC

TTCTGCTATACAACAGTGGCAGCACTGTAGTTTTGCTAATTAAGCACTATATTAACAGCACGTACATGTTCATA 

>BMBL01105564.1_2 

ATACAGTGCCTGAAGGAGAAAGCAAAATACACTGCTCTCGTGGAAGCTGGTTAACGTTTCTGTTTTGGTAGAAGAAA

CAGTCCTCACACCACCAGCTGCTTCCTCAAACATTCTCTCAATGGGATAAGACTGGCGAGTGTCTGCCTTTCAGGT

ACTTGAATCCCCTGCTTTTCAAAGGCAACTTTGCATTACAGGGAAGGAAGGTAACATTCGCATTCTAAGAAAAACAG

GCAGATTGTTTGCCTTCAGCTAGAGGACCGCAGAAGCAGTTCAGTTTTGCTGACTAAAGCTTGCTTGGTTAACACG

AGCATGTATCCTATTCCCCGTAAGAAATAGAAACGGAATGGCAGTTGCTCTCATTATGGGGGAATGAAGTGAGAAA

GATTGACTTACTGTGTTAGAAAATCCCTCTTTATTATATGCTCAGAAATGTTGTCTGTGCATTGTTTACCTGGGTAAA

GACTTTGACTTTTCTCCCTTTCCAGTACATGAAGCCCTGCGGGGTTTACAGCTTTCCGGGAGGCACTCTGTGCTGC

GCCACCGAAAATGTAGCTACTGAGTCTTTAAGAAAAGAACTGTTGAGTATTATCGTATTATAAAATGATGTATATAAT

TCACACCATGATTTT 

>BMBL01043776.1_1 

ATTCACTGCATGAAAGAGAAAGTAAAATAGTGTTCTCATTCAAGTTGGTTAACTTAATCAAGTGGATTGTTATGAGTT

TTGATAAAACACTCTCCTCACCCCATCCACAAGCTTTCTCAAACATTCTCTCAGTTGGAATGATGAGACTCTCTCTTT

CAAGTACTTGAATCCCTCAAGTTTTCAGAGGGAGCTCTGTGTTACCCGGAATGAAGGTACCTTTCACATTTTAGGAA

GAACAAGGCAGATTGTTTCACTTTCAGCTAAAAGACAGCAGAAACAGTGCAGGTATGCTGACTAAACATTGTGCTGT

AAGCACTTTCATGTTTCCAATTCACCACAAGAAAGCAAAACCAAAAGACAGTTGCTCTCAGACTGGTAGATGAAGTC

AAAAGGATTCACTTACTATGTTTCAAAATCCCTCTGTGTTATGAGCCCAAGAATGTTGCCTATGCATTCTTCACCTGG

ATAAAGAGTTCGGATTTTCTCTCCTTCGAGTACGTGAAGACCTGTGGGCTTAAGAGGTTTCTGGGAGGCCCTCTGT

GCTGCCCAGCCAAGAACGCAGCCTTATAGATGGTATCTCTAAAAGAGAAAACAATGTGCGTTACACTTATACAGGTA

TAAGAGAGCAGTAGACATGTGATTTGCTAAGTAAACACTATGTTAACAGGGCATGCATGTTCCCA 

>BMBL01043776.1_2 

ACTCACTGCAAGAAAGAGAAAGCAAAATACAGTGTTCCCATTCAAGTTGGTTAACATAATCAAGTAGATTAACTTATG

AGGTTTGATAAAACACACTCCTCACACCATCCACAAGCTTTCTCAAACATTCATTCAGTGGGATAAGAATGGTGAAT

GTTGCCCTTTCAAGTACTTGAATCCGCCAGGTTTTCAGATGTTCTGTAACGGAGCTGTGTGTTAGCCTGAATGCAG

GTACTTTCCGCATTCCAGGAAGGACAAGGCAGATTGTTTCCAGTTCAGCTAAGGGACGATAAAAGCAGTGCAGGTT

TGCTGAGTAAACCTTCTGTTGTGAGGACTTGCTTGTTTCCAATACACTGAAAGAAAGAGAAATCAAAAGATGGCTGC

TCTCAGTCTGGTGGATGAAGTCAGAAGGATTCACTTACTGTGTTTGAAAATCTCTCTCTGTTCCATGCCCAAGACTG

TTGCCTGTGCATTCTCCACCTGGGTAAAGAGCTCGACTTTTCTCCCCTTTGAGTACGTGAAGCCCTGCAGGGTTCA

AGGCTTTCTGGTGGGCACTCTATGCTGCACAGCCAAGAAACCAGCCTTACACAAAATGTCTCTGAAGGGGAAAAGA

AAGCAAATTTCTCCCATTCTGGTATACCGCAGCAGTAGAGATGAAGTTTTGCTAAATAAACACTATGTTAGCAGGAC

GTGCATGTTCTCA 

>BMBL01043776.1_3 

ATTTCCTGCAGGAAAGAGAAAGCAAAATACAATGTTCTCATTCAAGTTGGCTAAGTTCAGTTCATCAAGTTATCAGTT

TTGATAAAACACAGTCCTCACACCATCGAGAAGATTTCTCAAACATTGTTTCAGTGGGATAATTCTGGTGAGTCTCTT

GCTTTCAAGTGATTGAATCCCCTGGTTTTCAAGGGGGACTTAACAGAGAATGAAAGTACCCTTTGCATTTAGGAAAA

ACAAGTTAGATTCTTTTGCCTTCAGCTAAGGCATGGCAGAAGCAGTTCAGTTTGCCTGACTAAACCTAGTGTTGTAA

GCATGTGTAAGTTTCCTATTAACTGCAAGAAAGACAAAGCCAAAGACAGTTGCTCTCAGTCTGCTAGATGAAGTGG

GGATTCGCTTACTTTGTGTTGGAAAGTCCCTCTGTGTTACACACCCATGAATGTTGTCCAGGAATTCTCTACCTGGG

TAAAGACTTTGATTTTTCTCCCCTTCCAATACGTGAAGCACCGCAGAGTTTACAGCTTTCCGGAGGAACTCTATGCT

GCCCGGCTGAGAGAGTGGCCTTACACAGCGAGTCTCTGAAGGGGAAAAGAAAGCGCGTTTCTCCCATTCTGGTAT

ACCACAGCAGTGGAGATATAGTTTGGAGAAGTAAACACTACGTTAGGGGGAAGTGCATGTTCCCA 

>BMBL01043776.1_4 

ATTCACCCCAGGAAAGAGGAAGCAAAATACGGCGTTCTCCGTCAAGCTGCTTAACTGAATCTACGGAAGTTTTCAG

TTTTGTTAGAAGAAACAGTGTGCCGACCAGTAGCTGCTTTCGCAAAGGCTCGCTCAGTGGGAGAATACAAGAGAGT

GCCTGCCTTGCAAGTATTTGAATCCCCTGGTTATCAAAGCTATCTTTGCCTAACAGGGAACGAAGGAACTTTTGGGA

TTCAAAGTCAAAGAGGTAGATTGTTTGCTTTTAGCGAGAGGATGTTAGAAGAAGTTCAGTTTGGCTGAGCAAAGCTT

GAGTGCTTCACAGGAGCGTGTAGCCTCTTCCCTGACAGAAAGAGGAAGCAAAGCCAGTTGCTGTCAGTCTGAGGG

ATGAAGTGAGAAGGATTCACTACTGCGTTTGAAAATCCCTCTGTGTTCCATGCCTAAGGAAGGAAGTTGCCTGTGC

ATTGTGTACCTGGGTAATGGGATCCACTTTTCTCCCTTTCAAGCAGGTGAAGCCATTCTGGGTTTAAAGCATTCCTG

ATGACATTCTGTGCTGCTGGGCCGTGAATGCAGCTTTACAGACGCTATCCCTAAAGGAGAAGAGAAACCTTTCTCC

AGTTCTGGTATACCACCGTGGCAGAGCCGCCGTTTTGCTGTGTCAAAAGTATGTTAGCAGCACTTATAACTTCCCA 

>BMBL01006510.1_1 

ATTCACCGTATAAAAGAGAAAGCAAAATACAGCGTTCTCCTTCAAGCTTCTTTACTGAATCTACTGAAGAAAGAGTC

CACCCACCACCAGCTCTTTGCTCAAATGTTCTCTCTCAGTGGGAGAAGACTGGAGAGTGTCTGCCTTGGAAGCATT
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TGAATCTCCTGATTTTCAAAGGGAACTTTGCATAACAGGGAATGAGTTACTTCTGGCATTCAAAGCGAAACAGGCAG

ATTGTTGGCCTTCAGCTAGAGGAAATGCAGAAGAGGTTCAGTGTTGCTGACTAAACCTTATTTGCTTAATGTGACCA

CGTAGCTTATCCTTGCCAGAAGGAGAAAGCAAAGCAAGTTGCTGTGAGTCTGGAGGATGAAGTGAGAAGGAGTCA

CCTACTGTGTTTGAAAATTCCTATGTGTTACATGCCTAAGAAAGTTGCCTCTGCATTGTCTCCCTCGGTAAAGGGAT

CCACGTTTCTCCCTTTCAAGTATGTGAAGCCATTCAGAGTTTACAGCTTTCGAGGAGGCATTCTGTCCTGCGCGGC

CGAGAATGCCACCTTTCAGACGGTATCACAGAAGGGAGTGAAACCGTGTTTCTCTCGTTCTGGTATAGGACAGCGG

TGGAGCCACAGTTTTGCTGAGTAAAGACTATGGTACCAGCAAGTGTAAGTTCCCA 

>BMBL01061436.1_1 

ATTCAGTCTATTAAAAATGAAGGCAAAATGCTGTGTTCTCATTCAAGCCTGTTTCTTTAATGAACTGAAATTTTCACTT

TTGTTAGAACAAGCAGTCCTGTCACCATCAGCTTCTTTGTGAAACATTCTCTGAATGGGTGTAACTGGCCTTTCAAG

TACTTGGATCCTGTGGTTTTCGAATGGAAAGTTTAATTATAGAGATTGAAGGAACACTTTGCATTGAAAGGAGAACA

GTCAGATTGTTTGCCTTCACCGAGAGGACAGCACAAGCAGCTCAGCTTGTCTGACTAAAGCTTGTGCGGTTAATAT

CAGCATGTATCCTATTCTGTTCAAGAAAGAGAAACCAAAAGACAGTTGCTCTCAGGCTGTGGGAATGAAGTGAGAA

GGATTCACTTACTGTGTTAGAAATTTCCTCTGTGTTACATGCCCAAGAACTTTCCCTGTGCTTTTTTGCCCTGGGTAA

AGTGTTTGACTTTTCTCCCTTTCGAATACGTTTATCCCTGCGGGGTTTACCGCTTTCCGTGTGGCTCTCTTTGCTGC

GCTGCGGATAATGCCGCCTTGCATTCCGTATCGCTGAAGGGAAGAAAAAGCGGATTTCTCCCATTCCCATATACGG

CAGCAGCAGTGCTGTACTTTTGCTAACTAAACACTATGTTAGCAACATTTGCATGCTCCCA 

>BMBL01061436.1_2 

ATTCACTGTATGAGAAAGAAAAATACCGTGTTCTCATTCGACCCTGTATACTTAATGAACTGAAGTTTTCCGTTTTGG

TAGAACAAGCAGCCCTGACACCACCAGCTACTTTCTGAAACACTTTCTCAATGGGATAAGACTGACCAGTTTCTACC

TTTCAAGTACTTGAGTCCTCTGGTTTTCAAATGGAACTTTGCCTTACAAGCAAAAATGATAACTTTCGCATTGTAAGG

AAAATAGGCAGATTGTTTACCTTCAGCTAGAGGATAGCAGAAGCAGTTCAGGTTTGCTAACTAATGCTTGTGTGGTT

AACATGAGCATGTTTCCTATTCCCTGCAAGTAACAGAAACCTAAAGACTCTTGCTGTCAGTCTGGGTAATGAAGTGA

GATGGAGTCACTTATTGTGTTTGAAAATCCCTCTCTGTTACAGGCCCAAAAATGTAGCATGTACATTGTCTACCTGT

GTAAAGAGTTTGCCTTTTCTCCCCTTCGAGTACGTGAAGCCCTGCGGGGTTTACAGCTTTCAGGGAGGCCCTCTCT

GCTGCACGGCGGTGAATGCCTTCTTACTGACATCTTCACTGAAGAAGAGAAAACTCGTTTCTCCAGTTCTGGTATAT

GAGAGCGGCAGCAGTGTAGTTTTGCTAACTAAACACTGTGGAAGAAACACGTGCATGTTTCAC 

>BMBL01061436.1_3 

TTCTCTGCATGAAGAAGAAAGCAAAATACCGTGTTCTCATTCAAGCCTGTTTACTTAATCAACTGAAGATTTTCAGTT

TCGGTAGAGCCAACGGTCGTGACATAACCAGACACTTTCTGAAATATTTTCTCAATGGGATAAGACTGGTGATTGTC

TGCTTTTCCAGTACTTGAATCCCCTGGTTTTCAAATGGAACTTTGCCTCACAGGCAAAGAAGGTAACTCTCATTCTAA

GGAAAATAGGCAGATTGTTTGCCTTCAGCTAGAGGACAGTAGAAGCAATTCAGTTTTGCTTACTAAAGCTTGTGTGG

TTAACTTGAGCATGTTTCCTATTCCCTGCAAGAAAAAGAAACCAAAAGACAGTTGCTCTCAGTCTGAGCAATGAAGT

GACAAGGTTTCACTTACTTTGTTTGAAAAATCCCTCTGTTTTACATGCCCAAGAAAGTTGCCCCTGCGTTGTTTACTG

GGGTAAAGAGTTTGACTTTTCTCCCATTCGACCACGTGAAGACCTGTGGGGTTTACTGCTTTACAGGAGGCACTCT

GTGCTGCTAGGGAGAAAATGCCACTTTACAGACTCTATGTGTGTGGGAGAAGAGAAAACGCATTTCTCCCTTTCAG

GTATATGACAGCAACAGCTGTGTTGTTTTGCTAACTAAAGACTATGTTAGTAGCACATGTATCTTCCCA 

>BMBL01061436.1_4 

AATCAATGTATGAAAAAGGAAGCTAAGTACAGTGTTCTCACTGAAGCCTGTTTACTTAATCAACTGAAGTTCTCGGTT

TTGGTAGAGCAAACAGTCCTGACACCACCAGCTACTTTCTGAAACATTCTCTCATTGGGATAAGACTGACCAGTGTC

TACCTTTCTAGTACTTGAATATCCTGGTTTTCAATTGAACTTTGCACTGTAGGGAATGAACATTTTGCATTAAAAAAAA

ACAAGCAGATTGTTTGCCTTCTGCTAGAGAACGACAGAAACAATTAATTGTTGCTTACTAAAGCTCATGTGGTTAAC

ATGAGCATGTTTCCTATTCCCTGCAAGAAAGACAAACCAAAAGACAGGTGCTCTCAGTCTGGGGAATGAAGTGAGA

AAGATTCACTTTGTTTGAAAATCCCTCTATGTTACATGCCCAAGAAAGTTGCCTGTGCGTTGTCTACCTGGGTAAAG

AGTTTGACTTTTCTCCCCTTTGAGTACTTGAAACCCTGAGGGGTTTACAGCTTTCTGGGAGGCACTCCGTGCTGCA

CGGCCGAGAATGCTGCCTTACAGATGTTATCGGTTGAAAGGGAGAAGCTTCATGTTCTTTTCACACTCAGATAATGT

ATAAGAAAAGTTTTTCACCG 

>BMBL01061436.1_5 

ATTTCCTGCATGAAAGAGAAACCAAAATACAGGCTTTTCATTTTAGTAGTTTAGCTTAATCAAGTTGATTAATTTATAT

GTTTTGATAAAACACTGTTGCCACGCCATCGAAAACCATTCCTACACATTCTCTGGGAAAACAATGTCAAGTTTCTC

CCTTTCTCGTACTTGAAGCCCCTGGGCTTTCAGATGTTTCTATGGGATCTCTGGTTTACCGAGAACCAATATGCCTT

TCACATTCTAGGAGAAAAGAGGCTAATTGTTTCCCATTCAACTACAGAATGACAAAAGCGATGTGGTTTTGCAAACT

AAAGCTTGTGTTGTCTACAAGCACGTTTGTAATTCACTGCTCGAAAGAGAAATCAAATATTGTTTCTTTTATGCTGCT

TTAGTAAGTCTGAAAGATTAACTTCCTGTGTTTAAAAAACCCTCTGTGTTACATGCATGAGAGTGTTGTCTTTACTTT

CTCTACCAGGGTAAAGGGTTGAACTTTTCTCCCTTTCAAATACATGAAACCCTACGGGGTTTAGATGTTTTCAAGCA

GTACTTGGTGCTTTCCGTTAGTGAATGTGCCTTACATACAGAATCTCTGAAGGAGAAAACAATGCTTGTTTCACCTG

TTCAAGTACAGGACCACAGCAGACATGCAGTTTCTCTAAGTAAACACTATGTTACCAGAACGTGCGTGTTCCCA 

>BMBL01061436.1_6 

ATTCACTGCATGAAAGAGAAACCAAAATACAGGTTTTTCATTTTAGTAGTTTAGCCTAATCAAGTGATTAAGTTATCT

GTTTTGATAAAACGCAGTTGCCACAAGATAGAATACCATTCTTACACATTTTCTGAATGGGAAAGCAATGACAGTTTT

CTCCCTTTTTGGCATTTGATGCCTCTGGGCTTTCAGATGTTTTCTATGGGCTCTCAGGTTTACCAGAAATGAATGTG

CCTTTCAAATTCTAGGAAGAACAAAGCTAATTGTCTCCCATTCAACTACATAACGGCAAAAGCGATCTGATTTTGGT

GACTAAATCTTGTTTCATTCATCCACATGTTTCTAATTCACTGCTCAAAAGAGAAACCAAAATACTGTTTCTTTCATAC

TGCTTGAGTAAGTCAGAAGGATTAACTTACTGCGTTTGAAAACTCCTCTGTGTTAAATGCACAAGAGTGTTGCCTAT

ACATTCTCTACCAAGGTAAAGTGCTGAACTTTTCTCCCATTCAAATACGTGAAGCCATATGGGGTTTAGATGTTTTCC

AGCAGTACCCTGTGCTTTCTATTCGTGAATATGCCTTATAGACAGAATCTTTGAAGGAGAAAACAATGTGTGTTTCTC

CCATTCAAGTACAGGATGGCGACACAGATGTAGTTTCATTAAGTAAACATGGTGTTACCAGAAAGTGCATGTTCCCA 

>BMBL01061436.1_7 

ATTCACAACATGAAAGAGAAAGCAAAATGCAGTTTCTCTCATTCAGCTTGAGTATCTCAGAAGGATTAACTCACTGT

GTTTGAAAAGCCCTCTGTGTTACATGCATGAGAATGTTGCCTATACATTCTCTACCAGAGAACTTTTCTCCCATTCAA
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ACACGTGAAGCCATATGGGGTTTAGATGCTTTCAAGCAGTACTCTGTGCTTTCTGTTCATGAACGTGCCTTACAGAC

AGAATCTCTGAAGGGGAAAACAATGCATGTTTCTCCGGTTCAAGTACAAGACGACAATAGAGATGCAGTTTCACTAA

GTAAACACTGTGTTATCAGAATGTGCATGTTCCCAATTCACTACATGAAAGAGAAAGCAAAATACAATTTCTCACATT

CAGCTAGAGTAAGTCAGAAGAATTAAATTACTGTGTTTGAGAAACACTGTGTTACAGGCATGAGAACATTGCCTATA

TTTTCTATATGTGGGTAAAGAATTGAACTTTTCTCTCACTCAAATACGTGAAGCTATGCAGACTTCATATGTTTTCAA

GTTGCACTCTGTGCTGCTCGGCTGTGAATGTGCCTTACACACAGAATCTCTGACGGAAAAATAATGGGAGTTTCTC

CCGTTCAAGTATAAGACAGTAATAGCGACGTCGTTCTGCTAAGCACTGTGTTACCAGAAAGGGCATGTTCCCA 

>BMBL01082959.1_1 

ATTCACTGCCTGAAAGAGAAAGCAAAACAGTGTTCTCTTTCAAGTTGGTTAACTTAATCAATTGATTAAGTTATCAGT

GTTTATAAAAACACAGTTCCTGCACAATCCACAAACTTTCCCATGCATTCTCTAAATGGAAAAAGAATATCCAGCTTC

TACCTTTCAAGTACTCAAATCCCCCGAGTTTTCAGATGTTTCCTAAGGGAACTTTGCATTACCGGGAATAAAGGTGG

GTTTCACACTGTAGGAAGAACAAGGCAGATTGTTTCCAGTTCACCTAAAGGATGGAAAAAGTGATGTAGTTTTACTG

ACTAAAGCTTGTGTTGTAAGCATGGGCATGTTTCCCATTCACTGCAAGAAAGAGAAACCCAAATACAGTTCCTCTCA

TTGTGGTGGAATAAGTCAGAAGGATTAAGTTATTGTGCTTGAAAATCCCTGTGCTACATGCACAAGAATGTTGCTTA

TGCATTCTCCACCTGGGTAGAGTTTAACTTTTCTCACATTCGAGTACGTGAAGCCATGTGGCATTTAGATGTTTCCA

GTAGGCGCTCTGTGCTGCCCGGCCTCAAATGGGCCTTACAGACAGAATTTCCAAAGGCGAAAACAATGCGAGTTTC

TGCCGTTCAAGTATAACGCAGCAACAAAGATGTCATTTCGCTAAGGAAACACTATGTTTAGCAGAACTTGCACGTAC

CCA 

>BMBL01082959.1_2 

ATTCACTGCATGAAAGAGGAAGCAAAATACAGTGTTCTCATTCAAGTTGGTTAACTTAATCAATTGATTAAGTTATCA

GTTTTGATAAAACACTGTTCCCACATGATCAATAAACTTTCTCATAATTCTCTGAATTGGAAAAGAATGTCAAGGTTC

TCCCTTTCAAGTACTTGAATCCCCCAGGTTTTCAGATGTTTTCTAAGGGAACTTTGCGATACCAGGAATGAATGTGT

TTCACATTCTAGGCAGAACAAGACAGATTGTCTCCCATTCAACTAAAGGATGGCAAAAGCAAGGTAATTTTGCTGAC

TAAACCTTGCGGTTTATGCTCAGGCATGTTTCCCATGCACTGAAAGAAAGAGAAACCAAATTACAGATTCTCTCATT

CTGCTGGAATAAGTCAGAAGGATTAACTTACTGTGGTTGAAAATCTCTTTGTGTTACTTGCAAAAAATGTTGCCTATA

CATTCTCCACCTGGGTAAAGAGATAAGCTTTTCTCCCATTTGAGTACGTGAAGGCATGTGGGGTTTAGGTGTTTTCA

GTAGGCACTCCGTGCTTCCCAGCCATGAATGTGCCTTACAGACAGTATCTCTAAAGCAGAAAACAATGCGAGTTTC

TCCCATTCAAGTATAGGACAGCAATAGAGATGTAGTTTTGCTAAGGAAACACTATGTTACCAGCATGTGCACGTTCC

CA 

>BMBL01041892.1_1 

ATTCACTGCATGAAAGAGAAAGTAAAATAGTGTTCTCATTCAAGTTGGTTAACTTAATCAAGTGGATTGTTATGAGTT

TTGATAAAACACTCTCCTCACCCCATCCACAAGCTTTCTCAAACATTCTCTCAGTTGGAATGATGAGACTCTCTCTTT

CAAGTACTTGAATCCCTCAAGTTTTCAGAGGGAGCTCTGTGTTACCCGGAATGAAGGTACCTTTCACATTTTAGGAA

GAACAAGGCAGATTGTTTCACTTTCAGCTAAAAGACAGCAGAAACAGTGCAGGTATGCTGACTAAACATTGTGCTGT

AAGCACTTTCATGTTTCCAATTCACCACAAGAAAGCAAAACCAAAAGACAGTTGCTCTCAGACTGGTAGATGAAGTC

AAAAGGATTCACTTACTATGTTTCAAAATCCCTCTGTGTTATGAGCCCAAGAATGTTGCCTATGCATTCTTCACCTGG

ATAAAGAGTTCGGATTTTCTCTCCTTCGAGTACGTGAAGACCTGTGGGCTTAAGAGGTTTCTGGGAGGCCCTCTGT

GCTGCCCAGCCAAGAACGCAGCCTTATAGATGGTATCTCTAAAAGAGAAAACAATGTGCGTTACACTTATACAGGTA

TAAGAGAGCAGTAGACATGTGATTTGCTAAGTAAACACTATGTTAACAGGGCATGCATGTTCCCA 

>BMBL01041892.1_2 

ACTCACTGCAAGAAAGAGAAAGCAAAATACAGTGTTCCCATTCAAGTTGGTTAACATAATCAAGTAGATTAACTTATG

AGGTTTGATAAAACACACTCCTCACACCATCCACAAGCTTTCTCAAACATTCATTCAGTGGGATAAGAATGGTGAAT

GTTGCCCTTTCAAGTACTTGAATCCGCCAGGTTTTCAGATGTTCTGTAACGGAGCTGTGTGTTAGCCTGAATGCAG

GTACTTTCCGCATTCCAGGAAGGACAAGGCAGATTGTTTCCAGTTCAGCTAAGGGACGATAAAAGCAGTGCAGGTT

TGCTGAGTAAACCTTCTGTTGTGAGGACTTGCTTGTTTCCAATACACTGAAAGAAAGAGAAATCAAAAGATGGCTGC

TCTCAGTCTGGTGGATGAAGTCAGAAGGATTCACTTACTGTGTTTGAAAATCTCTCTCTGTTCCATGCCCAAGACTG

TTGCCTGTGCATTCTCCACCTGGGTAAAGAGCTCGACTTTTCTCCCCTTTGAGTACGTGAAGCCCTGCAGGGTTCA

AGGCTTTCTGGTGGGCACTCTATGCTGCACAGCCAAGAAACCAGCCTTACACAAAATGTCTCTGAAGGGGAAAAGA

AAGCAAATTTCTCCCATTCTGGTATACCGCAGCAGTAGAGATGAAGTTTTGCTAAATAAACACTATGTTAGCAGGAC

GTGCATGTTCTCA 

>BMBL01041892.1_3 

ATTTCCTGCAGGAAAGAGAAAGCAAAATACAATGTTCTCATTCAAGTTGGCTAAGTTCAGTTCATCAAGTTATCAGTT

TTGATAAAACACAGTCCTCACACCATCGAGAAGATTTCTCAAACATTGTTTCAGTGGGATAATTCTGGTGAGTCTCTT

GCTTTCAAGTGATTGAATCCCCTGGTTTTCAAGGGGGACTTAACAGAGAATGAAAGTACCCTTTGCATTTAGGAAAA

ACAAGTTAGATTCTTTTGCCTTCAGCTAAGGCATGGCAGAAGCAGTTCAGTTTGCCTGACTAAACCTAGTGTTGTAA

GCATGTGTAAGTTTCCTATTAACTGCAAGAAAGACAAAGCCAAAGACAGTTGCTCTCAGTCTGCTAGATGAAGTGG

GGATTCGCTTACTTTGTGTTGGAAAGTCCCTCTGTGTTACACACCCATGAATGTTGTCCAGGAATTCTCTACCTGGG

TAAAGACTTTGATTTTTCTCCCCTTCCAATACGTGAAGCACCGCAGAGTTTACAGCTTTCCGGAGGAACTCTATGCT

GCCCGGCTGAGAGAGTGGCCTTACACAGCGAGTCTCTGAAGGGGAAAAGAAAGCGCGTTTCTCCCATTCTGGTAT

ACCACAGCAGTGGAGATATAGTTTGGAGAAGTAAACACTACGTTAGGGGGAAGTGCATGTTCCCA 

>BMBL01041892.1_4 

ATTCACCCCAGGAAAGAGGAAGCAAAATACGGCGTTCTCCGTCAAGCTGCTTAACTGAATCTACGGAAGTTTTCAG

TTTTGTTAGAAGAAACAGTGTGCCGACCAGTAGCTGCTTTCGCAAAGGCTCGCTCAGTGGGAGAATACAAGAGAGT

GCCTGCCTTGCAAGTATTTGAATCCCCTGGTTATCAAAGCTATCTTTGCCTAACAGGGAACGAAGGAACTTTTGGGA

TTCAAAGTCAAAGAGGTAGATTGTTTGCTTTTAGCGAGAGGATGTTAGAAGAAGTTCAGTTTGGCTGAGCAAAGCTT

GAGTGCTTCACAGGAGCGTGTAGCCTCTTCCCTGACAGAAAGAGGAAGCAAAGCCAGTTGCTGTCAGTCTGAGGG

ATGAAGTGAGAAGGATTCACTACTGCGTTTGAAAATCCCTCTGTGTTCCATGCCTAAGGAAGGAAGTTGCCTGTGC

ATTGTGTACCTGGGTAATGGGATCCACTTTTCTCCCTTTCAAGCAGGTGAAGCCATTCTGGGTTTAAAGCATTCCTG

ATGACATTCTGTGCTGCTGGGCCGTGAATGCAGCTTTACAGACGCTATCCCTAAAGGAGAAGAGAAACCTTTCTCC

AGTTCTGGTATACCACCGTGGCAGAGCCGCCGTTTTGCTGTGTCAAAAGTATGTTAGCAGCACTTATAACTTCCCA 
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>BMBL01022471.1_1 

ATTCAGTGCATGAAAAAGAAAGCAATATGCAGTGTTCTCTTTCAAGCTGCTTCACTTAAACAACTTAAGTTTTCAGTG

TTGGTAGAACAAAGCGTCCTCATACCACCGGCTGCTTTCTCCACCTTTCTTGCAATGGAAGAATACTGGCGAATGTC

TGCCTTTCAAGAGATTGCATCCCCTGGTTTTCAAAGGGAACTTTGCAGTACATGGAATGAAGGTAAGATTTGCATTC

TGTGAAAAACATGCAGATTTTTTGCCTTCAGCTAGAGAAGGGCGGAAGTGGATCAGTTTTGTTGACTATATCCTGTG

TGGTTAACACGAGCAGGTATCTTATTCCTTCCAAGACAGAGAAACCAAAAGACAGTTGCTCTCATTCTGGGGGATG

AAGTGAGATGGTTTCACTTACTGTGCTTGAATATCCCTCTATGTTACATGCCCAGGAAATTTTCCTGTCGATTGTCTC

CCTGAGTAAAGTGTTTGAATTTTCTCCCCTTCGAGTACAAGAGGCCCTGGGGGTTCACAGCTTTCCCGAACCACTA

GTTGCTGCGCGGCCTAGAACACCGCCTTATAGACTGTATGCCTGAAGGAGAAGAGAAAGCGTGTTTTTCCTGTTCT

GGTAAGACAGTGGCAATGCTGTAGTTTTGCTAACTAAAGACTATATTAGCAGCACTTGCAAGTTCCTA 

>BMBL01022471.1_2 

ATTGAAAGCATGAAAGATAAAGCAAAACACAGTGTTTTCATTCAAGCTGCTTCACTTAAGCAACTTAAGTTTTCCGTT

TTGGTAGAAAAAACTGTCCTCACACCACCAGCTGCTTTCTCCAACATTCTTTCACTGGGATAAGACAGGCGAGTGTC

TGCCTTTCATGTAATTGAATCCCCTGGTTTTCAAAGGGAACTTTGCTGTACATGGAATGAAGGTAACATTTGCATTCT

GTGAAAAACACGCAGATGATTTGTCTTAAACTAGAGGAGGGAAGAAGCGGTTCAGTTTTGCTGACTAAACCTTGTGT

GGTTAACACCAGCAGGTAGGTATCTTATTCCTTGCAAGAAAGAGAAACCAAAAGACAGTTGCTCTCATTCTGGGGG

AATGAAGTGATCGGGATCCACTTACTGTGCATGAAAGTCCCTCTGTGTTACATACTCAGCAATGTTGCATGTACATT

GTCTCCCTGAGTAAAGAGTTGTAATTTTCTCCCGTTCGAGTACGTGAAGCTCTGTGGGGTTTACAGCTTTCTGGGA

GGCATTCTGTGCTGTGTGGCCGAGAACGCCCTCTTACAGATGGTATCCCTGAAGCAGAAGAGAAAGCGTGTTTCTC

CCTTTCTGGTATAAGACAGTGGCAATGCTCTAGTTTTGCTAACTAAACACTATGTTGGCAGCACATGCATGTTCCCA 

>BMBL01022471.1_3 

GTTGAAAACATGAAAGAAAGAGCAAAATACAGTGTTCTCATTCAAGCTGCTTCACTTTAGCAACTTAAGTTTTCAGTT

TTGGTGAACATACCGTCCTCACACCACCAGCTGCTTTCTCCACCTTTCTTTCAAAGGAATAAGACAGGCGAGTGTCT

GCCTTTCAAGTACTTGAATACACTGGTTTTCAAAGGGAGCACTGCAGTATGGGGAATGAAGGTAACGTTAGCATTCT

ATGAAAAAAAACGCAGATTATTTGCCTTCAGCTAGAGGAGGGCAGAAGTGGTTCAGTTTTGCTGACTAAAGCTTGTG

TGGTTAACGCGAGCAGGTATCCTATTCCTTGCAAGAAAGAGAAACCAAAAGACAGTTGCTGTCATTCTGGGGGATG

AATTGAAAAGGATTCACTTACTGTGTTTGAAAATCCCTCTATGCTACATGTCCAAGAAAGTTGCCTGTGCATTGTATC

CCTGGGTAAAGGCTTTGAATTATATCCAGTTCAAGTACGTGAAGTCCTGCGTGGTTTACAGCTTTCCGGGAGGCAC

TCTGTGCTGCGCGGGTGAGAAGGCCTCCTTACAGACCTTATGCCTGAAGAAGAAGAGAAAGCGTGTTCCTCCCATT

CTGGTATAGCCCAGTGGCAATGCGGTTTTGCCAAGTAACCACTATTTTAGCAGCACTTGCAAGTTCCCA 

>BMBL01022471.1_4 

ATTCAAAGCATGACAGATAAAGCAAAATAAGTGTTCTCATTCAAACTGCTTCACTTAAGCAACTTAAGTTTTCAGTTTT

GGTAGAAAAAACTATCCTCACACCACCAGCTGCTTTCTCCCATGTTCTTTCAATGGGATAAGACTGGCGAGTGTCTG

CCTTTCTAGTACTTGAATCCCTTGGTTTTCAAAAGGAACTTTGCAGTACAGGGAAGGAAGGTAACATTTGCATTCTAT

GAAAAACATGCAGATTGTTTGCCTTCCGCTAGAGGAGGGCAGAAGTGGTTCAGTTTTGCTGACTAAAGCTTGTGTG

GTTAACACGAGCAGGTATCCTATTCCTTGCAAGAAAGAGAAACCAAAAGACAGTTGCTCTAGTTCTGGGGGATGAA

GTGAGAAGGTTTCACCTACTGTGCTTTAATATCCCCTCTGTGTTACATGCCCAAGAAAGTTGCATGTGCATTGTCTT

CCTGGGTTAAGAGTTTGAACTTTCTCCTGTTCGATTACGTCAAGCCCTGTGTGGTTTACAGCTTTCCTGTAACCACT

GGTTGCTGCGCGGCCAAGAACGCCACCTTATAGAAGGTATCCCTGAAGGAGAAGGGTAAGCGTGTTTTTCCCATTC

TGGTAAAGACAGCGGCAATGCTGTAGTTTTGCTAACTAAACAGTATTTTAGCAGCACGTGCAAGTTTCCA 

>BMBL01022471.1_5 

ATTGAAAGCATGAAAGATAAAGCAAAATACAGTGTTCTCATTCAAGCTGCTTCACTTAAGCAGTTTTGGTGGAATATA

CCGTCCTCACACCACCAGCTGCTTTCTCCACCTTTCTTTCAACGGAATAAGACTGGCGAGTGTCTGCCTTTCAAGTA

ATTGAATACCTTGGTTTTCAAAGGGAACTTTTCAGTACATGGAATGAAGGTAACATTTGCCTTCTATGAAAAAAACGC

AGATTGTTTGCCTTCCGCTAGAGGAGGGCAGAAGTGGTTCAGTTTTGCTGACTAAAGCTTGTGTGGTTAACACGAG

CAGATATCCTATTCCTTGCAAGAAAGAGAAACCGAAAGACAGTTGCTCTCATTCTGGGGGATGAAGTGAGAAGGAT

GCACTTACTGTGCTTGAAAATCTCTCTGTGCTACATATCCAAGAAAGTTGCCTGTGCATTGTATCCCTGGGTAAAGG

CTTTGAATTATCTCCCGTTCAAATACTTGATGCCCTGCGGGGTTTACAGCTTTCAGGGAGGCACTCTGTGCTGTGC

GGCCGAGATCGCCGCCTTACAGACGGTATCCCTGAAGCAGAAGAGAAAGCGTGTTTCTCCCGTTCTGGTATACAA

CAGCAGCAACGCTGTAGTTGTGCTAACTAAACACTATGTTAGCAGCACGTGCAAGTTCCCA 

>BMBL01022471.1_6 

ATTCAATGAATGAAAAAGAAATCAAAATACAGTGTTCACATTCAAGCTGGTTAACTTAATCTACTTAATTTATTGTTTT

GCATAAAACACACTGCTCACACCATTTATAAGCTTCGTCCAACATTCTCTCACTGGGATAAGACTGGGAGTCAATTC

CTATGAAGTATTTGAATCCCCAGCTTTAAAAGGGAACTTTGCGTTACAGGGAATGAAGGTAGCTTTCACATTCCAGG

AAGAGCAAGCAGATTCTTTCGCCTTCAGCTAATGGCTCTCAGAGGCAGTTCAGTTTTGATGACTAAAGCTTGTGTTG

TAACCGCGTGCATGTTTCTTATTCAGTGCAACAAAGAGAAAGCAAACGACAGTTGCTCTCAGTCTGGGTGATGCAG

TTAGAAGGATTCACTGAGTTTGAAAATCCCTCTGTGTGACATGCCCAACAATTCTGCCTGTGCGTTGTCTACCTGGG

TAAAGAGTTTGACTTTACTCCCCTTCCAGTAAGTGAAGTCCTTCGGGTTTACAGCTTACCAGGTGTCACTCAGTGCT

GTGCGGCCCAGAATGCGGCCTTACGGACAGTATGTCTGAAGGAGAAAACAAAGCGCGTTTCTCCCGTTCTGGTCT

ATGACCGCTTTAGAGATGTAGTTTTGCTAAGTAAACGCTACTTTAGCAGGACCTGCATGTTCCCA 
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>JACANZ010423367.1 

GTTCACTGTATATAAGAGAGCAAAATACAGTGTTTTCATTCAAGCTGGTTAACTTAATCAACTGAAGTTTTCAGTTTT

GGTAGAACAAACAGTTCTGACACCACCAGCTACTTTCTGAAACATTTTCTCAATGGGATAAGTCTAGCGAGTGTCTG
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CCTTTCAAGTACTTCAATCCCCTGGTTTTCAAAGGAAATTTTGCATTACAGGGAACGAAGGAACTTTCGCATTCTAA

GGGAAACAGGCAGATTGCCTTTAGCTAGAGGACGGCAGAAACAGTTCAGTTTTGGATACGAAATCTTGTGTGGTTA

ACATGAGTAAGTATCCTATTTCCTGCAACAAAGAGAAACCAAAAAGTTGCTCTCTGTTTCAGGAATGAAGTGAGAAG

GATTCATTTACTGTGTTTGAAAATCCCTTTATGTTACTTGCCCAAGAAAGTGGCTGGTGCATTGTCTACCTGGGTAAA

AAGTTTGACCTTTCTCCCATTCCGGTACTTCAAGCCCTGCGTGGTTTACAGCTTTCCGGGAGGCATTCTGTGCTGC

ACGGCTGAGAATGCGGCCTTACGGACGGTATCCCTGAAGGAGAAGACAAAGCGTGTTTCCCCCATTCTGGTATAT

GACAGTGGCAGGGCTGTAGTTTTGCTAAGTAAACACTGTTAGCAGCAAGTACATGTTCCCA 

>JACANZ010389660.1 

ATTCACTGCATGAAAAAGAAAGCAAAATGCAGTGTTCTCATTCCAGCCAGTTTACCTAATCAACTGAAGTTTTCAGTT

TTGGTACAACAAACAGTCAGGACAGCACCAGCTACTTTGTGAAACATTCTCTCAATGGGATTAACTGTCAAGGGTCT

GCCTTTCTAGTACTTGAATCACCTGGTGTTCAAATGGAAATCTGAATTACAGGGAATGAAGGAAGCTTTCACATTCA

AAGAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGACAGCAGAAGCTGTTCAGTTTTGCTGACTAAAGCTTGTGTG

GTTAACATGAGCAGGTATCCTATTCCCTGCAAGAAAGAGAAACCAAAAGATAGTTGCTCTCACTCCGGGGAATGAA

GAGAGAAGGTTTCACTTATTGTGTTTGAAAATCCCTCCGTTTTATATGCCCAAGAAACTTGCCTGTGCATTGTCTACC

TGGGTCAAGAGTTTGACTTTTCTCCCCTTAGAATACGTGAAGCCCTGCAGAGTTTATAGCTTTCCGGAGGCACTCTG

TGCTGCGCGGCAGAAAATGCTGCCTTACAGACGGTATCGCTGAAGGAGAATAGAAAGCTCGTTTCTCCGTTTCTGG

TATAGGACAGCGGCAGCATTGTATTTTTGCTAACTAAACATTTTGTTAGCAGCTCATGCATGTTCCAA 

>JACANZ010311924.1 

ATTCCCAGTATGAAAGGGAAGGCAAAATACAGTGTTCACATTCAAGCTGGTTAAGTTAAGCAACTTAAGTTTTCAGN

NTGGTAGAACAAAAGGTCCTCACAGTACCAGCTCATTTCTCAAACATTCTCTAAGTGGAATAAAACTGGCAAGTGTC

TGCCTTTCAAGTACTTGAATCCTCTGCTTTTCAAAGGAACTTTGCATTACAGGGACTAAAGGTAGCTTTTGCATTCTA

AGCAAAACAGGCAGACTGTTTGCCTTCAGCTGGAGGATGTCAGCAGGGGTTCAGTTCTGCTGGCTAATCCTTGTGT

GTTTAACACAAGCATTTCTTATTCCTTGCAAGAAAGAGAAAGCAGAAGACAGATGCTCTCAATCTGGGGGATAAAGT

GAGAAGAAGTTACTCACTGTGTTTGAAAATCCCTCTCTGTTACTGGCCCAGGACAGCTGCCTGTGCATTGTATACCT

GGATAAGAGTTTGAATTTTCTCCCATTGGAGTTCGTGAAGCCCTGCGGGGTTTACAGCTTTTCAGGAGGCACTCTG

TGCTGTGAGGCCAAGAATTCTGCCTTACAGAGGGTATCCCTAAAGGAGAAGAGAGCACATTTCTCCCATCCTGGTA

TACAACAGTGGTAGCGCTGTAGTTTTGCTGAGTAAAGATTATGTTAGCAGCAAATGCAAGTTCCCAC 

>JACANZ010229584.1 

ATTCACTGTATGAAAAAGAAAGCAAAATGCAGCGTTCTCATTCAAGCCTGTTTACTTAATGTAGTGAAGTTTTCCGTT

TTGGTAGAACAAGCAGTCCTGCACCACCAGCTACTCTCTGAAACATTGTCTGAATGGGATATAACTGGTCTTTCAAG

TACTTTGATCCTCTGGTTTTCAAAGGGAAGTTTGTATTACAGGGAATGAAGGTAACTTTCGCATTCTAAAGAAAAGA

GGCAGATTGTTTGCCTTTAGCTAGAGGACAGCAGCAGCAGTTCAGTTTTGCTGACTAAAGCTTGTGTGGTTAATATG

AGCATGTTTCTTATTCCCTGCAAGAAAGAGAAACCAAAAGACTGTTGCTCTCAGTCTGAGAAGGATTCACTTACCGT

GTTTGATAATATCTCGGTGTTACATGCCCAAGAAAGTTTCCTGTGCATTGTCTACCTGGGTAAAGAGCTTGACTTTT

CTCTCCTTCTAGTACGTGAAGCCCTGCGGGGTTTACAGCTTTCTAGGAGGCACTCTGAGCTGCACGGCGGAGAAT

GCCTCCTTACAGACCTTATCGCTGAAGGGAAGAAAAAGCACATTTCTCCCCTTCTCGTATACGACAGCATCAGCGC

TTTAGTTTTTCTAACTAAACACTATGTTAGCAGCACGTGCATGTTCCCA 

>JACANZ010159291.1_1 

AGCCAACTACAGTCTTCTCATTCAAGCTGGTTAACTTAATCAACTTAAGTTTTCAAATGTGGTAGAACAAAGAGTCCT

CACACCACCAGCTGCTTTCTCAAACATTCTCTCAATGGGATAAGATTGGCGAGTGTCTGCCTTTCAAGTACTTGAAT

CCCCTCGGTTTCAAAGGGAACTTTGCATTACATGGAATGAAGGTACATTTTGCATTCTAAGAGAAACAGGCAGATTG

TTTGCCTCCAGCTAGATGATGGCAGAAGCGGTTCAGTTTCCCTGAGTAAATCTTGTCTTGTCAGCACATGAATGTTT

CCTATTCACTGCAGAAATGAGAAACCAAAAGATAGTTGCTCTCAGTCCGGTGCATGAACTGAGAAGGATTCACTTAC

TGTCTTTGGAAATCCCTCTGTGTTACTTGCCCAGGACTGTTCCGTGTGCATTCTTTACCTGGGTAAACACTTTCACTT

TTCTCCATTTCGACTACATGAGCTCTGCGGGTTTCCAACTCTCTGGGAGGCACTCTGTGCTGTGCAGCGAAGAATG

CAGCCTTACAGCCGATATCGCTGAGGGAGAAAACAAAGCGCATTTCTCCCATTCTGGCATACGACAGCAGTAGAGA

TGTAGTTTTGTAAAGTAAACACTACGTTAACAGGATGTGCATGTTCCCA 

>JACANZ010159291.1_2 

ATTTACCGCATGGAAGAGACAGCAAAATAGAGTGTTCTCATTTAATCTGATTAACTTAATCAAGCTAAGCTATCAGTT

TTGATAAAACACAGTCGTCACACTATCTACAAGCTTTCTCAAACATTCTGTCAGTGGAATAGTACTGGTGAGTCTCT

GCCTTTCAAGTACCTGAATCCTGAGGTTTTCAAAGGGAAATTTTCATTACAGTTAATGAAGTAACTTTTGCATTCTAG

GAAGAACAAGCAGATTATTTTCCCTTCAGCTATAAGATGGCAGAAGTGGTTCAGTTTTGCTGACTAAACTTTGTGTT

GCAAGCACGTGCATGTTTCCTATTCACTGCAAGAAAGGGAAACCAAAATACAGTTGCTCTCATTCTAGAGTACGAAT

TGAGAAGGATTCACTTACTGTGTTTGAAAATCCCTTTGTGTTACATGCCCAAGAATGTTGCTTATGCAGTCTCCACCT

GGGTAAAAGTTTGACTTTTCTCCCCTTCGAGCACATGAATGCCTGCCAAATTTACAGCTTTCCAGGAGGCTATCTGT

TCTGAACGGCTGAGAATGCAGCCTTACAGATGGTATCTGTGAAGCAGAAAACAAAACGTGTTTCTGCCTTTCAAGTA

TGCTGCAGCAACAGAAATGTAGTTTTGCAAAGAAACACTATGTTACCACAACATACATGTTCCC 

>JACANZ010122094.1_1 

ATTCACTACACGAAACATAAACCAAAATACAGTATTCTCATTCAAGTTGGTTAACTTAATCTAGTTGATTAACTTATCT

GTTTTGATAAAACACAGTTCCCACATAATTGAGAACCCTTCTTATACATTCTCTGAATGGCAATAGAATATCAAGTTTT

TCCCTTTGTAAACTGTGAAGTCCACGAGTTTTCAGATATTTTCTATGCGAATTTTGTGTTACCAGAAATGAATGAGAC

TTTCACAATCCAGGCATAACAAGACAGACTCTTTCCCATTCAACTACAGGACCACAAAAACAATGTACTTTTGCTGA

CTAAACCTTGTGTTGTAAGCACGTGCGTGTTTCCAATCCACTGCACAAAAGAGAAACCAAAATACAGTTTCTCATATT

CTGGTTGATTTAAGTCAGAAGGATTAACTTATTGTGTTTAAAAATCCCTCTGTGTTACATGCCCGAGAATGTTGCCTA

TACATTCTCCACCTGGATAAAGAATTTAACTTTTCTCCCATTAGACTACATGAAGCCATGCGGAGTTTAGATGTTTTC

AGTATGCATTCTGTGTTACCTAGCCAAAAATGTGCCTTACAGACCGAATCTTTGGAGGAGAAAACAATGTGAGCTTC

TTCCTTTCTAGTACTTGAATCCTCCAGGTTTTCAAATGTTTTCTATGGGAACTTTGCAATACCGGGAATGAATTGCCT

T 

>JACANZ010122094.1_2 



96 
 

 
 

ATTCACTGCATGAAAAATAAAGCAAAACACAGTATTCTCATACAATCCTGTTTACTTAATCATCTGAAGTTTTCAGTAT

TGGTTAGAACAAGCAGTCTTAGGACCACCAGCTATTTTCTGAAACATTCTCTCAATAGGATAAAGTACTTGAATCTG

CTGGTTTTCAAATGGAAATTTGAATTATGGGGAATGATGGAATGTTTCATATTCAAAAAAAAACAAAAAACAAAACAG

GCAGATTGTCTTCTGCTAGAGGACTGAAGAAGTAGTTCAGTTTTGCTGACTAAAGCTTGCATGGTTAACATGAGCAT

GTATGCTATTCCCTGCAAGGAAGAGAAACCAAAAGACTGTTGCCCTCAGTCTGGGGAACGAGGTGAGAAGGATTCA

CTTATTGTTTTGAAAATCCCTCCCAAGAAAGTTGCCTGTGCATTGTCTACCTGGGTAAAGGGTTTGCTTTTTCTCCTG

TTTTTGAAAGTGAAGCCTTGTGGGGTTTACAGCTTTCTGTGAGGCATTCTGTGCTGTGCGGCGGAGAATGCTGCAT

GACAGACTGTATCCCTAAAGGAGAAGACAAACCGCATTTCTCCCATTCTGGTATATGATAGCGGCAGCGTTGTAGT

TTTCCTGAGTAAAGACAATCTTGGCAGCAAGTGTAAGTACCCAT 

>JACANZ010120854.1_1 

ATTCACCACATGAAAGAGAAAACACATTACAACGTTCGCCTTCCAGCTGCTTAACTGAATCTACTGAAGTTTCCAGT

TTTGTTAGAAGAAAGTGTCCGCCCAGCACAAGCTACTTTCTCCAATGTTATCAGAGTGGGAGAAGGCTGGAGAGTG

CGGGCCAAGCACGTATTTGAATCCCCTGATTTTCAAAGGGATCTTTGCGTACCAGGGAATGAAGGGATTACTGGCT

TTCAAAGCCACACCTGCCCATTGTCTGCCTTCAGCTAGAGGATGGTAGAAGAGGGTCAGGTTTCCTAAGTAAACCT

TGTGTGCTTAACACGATCCTGTAGCTTCTTCCCTGCCTGAAAGACAAAGCAAGAGCCTGTTGCTCTCAGTCCAGGG

TTGAAGGGTGAACGACTCACTTTCTGTGTTTCAAAATCCCTCTGTGTTACATGCCTAAGGAAGTTGCCTGTGCATTG

TCTACCCGGATACAGTGTATGACGTTTCTCCCTTTCCAGCAGTTGAAGCCATTCAGAGTTTAGAGCATTCTGGAAGG

GATTCTGTGCTGCGTGGCTGAGAATACCGCTTTACAGACTATTCTGAAAGGAGAAGAGAAACCGCGTACCTCCCGT

TCTGGAACACGAACGAGGCAAAACTGTAGTGGTGGAGAGTAAACACTTTGTTAGCAGCAAGTGTAAGTTCCCA 

>JACANZ010120854.1_2 

ATTCCCCACGTGAAAGAGAAAGCAAAATGCAGCGTTCTCCTTCAAGTTGCTCAACTGAAGCTACTGAAATTTCCCAT

TTGGTTAGAAGAAAATGTCCGCCCACCAGAAGCTGGTTTCTCAAACGTTCTCTCAGTGGGCAAAGGCTGGAGAGTG

CCTGCCTTGGAAGTATTTGAATCCTCTGGTTTTCAACGGAAATTTGGAATAAGAGGGAATAGAGGTACTACTGGCTT

TCAAAGCAAAACGCAGAGATTGTTTGACTTCACCTAGAAGATGAAAGAAGAGGTTCAGTTTTACTGACTAAAACTTG

AGTGCTTACGCGAGTGTGTAGACTCTTCCCTGCCTGAAAGAGAAAGCAAGAGCTTGTTGCTGTCAGTCTGGGGATG

AAGGGAGAACGATTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTCCATGCCTAAGAAAGTTGCCTGTGCATTGTCT

ACCTGGAAAAAGTGTATGACTTTTCTCCCTTTCAAGTAGTTGAAGCCGCTCAGGGTTTCCAACATTTGGTAGGCATT

GTTTGCTGCACGGCTGAGAATACAGCTTTACAGACGGTAGCGCTAAAGGAGAAGAGAAACTGCCTTTCTCCCATTC

TGGAACACGAATGATACAAAACCGTAGTGGTGCTGATTAAAAACTTTGTTAGCAGCAATTCTTAGTTCCCA 

>JACANZ010078570.1_1 

ATTCACCACATGAAAGAGAAAGCAAAATACACCGTTCTCCTTCAAGCTGCTTAACAGAATCTACGGAAGTTTTCAGT

TTTGTTAGAGGAAAGAGTCCGCCCAGGACAAGCTGCTTTCTCAAACGTTCCTTGAGCGGGAGAAGGCTGGAGTGT

GGAGGCCTAGCAAAGATTTGAATGCCCTGGTTTTCAAAGGGAACTTTGCATTCCAGGGAATGAAGGTACTACTGGA

TTTCAAAGCAAAACAGTCAGATTGCGTTCAGCAAGAGGACGGCAGACGAAGTTCAGTTTTGCTGACTAAACCTTGT

GTGCTTAACACACACATGTAGCTTTTTCCCTGCCTGAAAGAGAAAGCAAGAGTTTGTTGCTCTCAGATTGGGGATGA

AGGGAGAACGATTCCCGTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTAGGAAAGTTGCCTGTGCATTGTCTA

CCTGGATAAAGTGTATGACGTTTCTCCCTTTCAAGTAATTGAAGCCTTTTAGGGTTTCCAGCATTCCGGGAGGCATT

CTGTGCTGCTCGGCTGAGCATACCGCTTTACACACGGTATCGCTAAAGGAGAAAAGAAACCGCGTTTCTCCCATTC

TGGAACGTGAAGTAGGCAAAACTGTTGTTCTGCTTAGTAAACGTTTGTTAGCAGCAAGGGCAAGATCCCC 

>JACANZ010078570.1_2 

ATTCACCTCATGAAAGAGAAAGCAAAATACAGTGTACTCTTTCTTGCTGCTTTTCTCAATCTACTGAAGTTTTCATTTT

TGTTAGAAGAAAGAGTCCGCCCAGCACAAGCTTCTTTCTCAAATGTTCTCTGAGTGGGAGAAGGCTGGAGAGAGCA

GGCCTAGCAAGGATTTGAATCCCGTGGTTTTCAAAGGGAACTTTGCATACTAGGGAATGAATATACTACCGGCCATT

AAACCCAAGCAGGCAGATTGTCTACCTTCAGCTAGAGGATGGCCGAAGAGGTTCAGTTTGGCTGACTAAACCTTGG

GTGCTTAACAGGAGCATGTAGCTTCTTCCCTGCCTGAAAGAGAAAGCAAGAGTTTGTTGCTCTCAGTCTGGGGATG

AACGGAGCACGATTCACTTTCTGTGTTTGAAAATCCCTCTGTGTTACATGCCTAAGAAAGTTGCCTGTGCATTGTCT

ACCTGGATAAAGTGTATGATGTTTCTCCCTTTGAAGTAGTTGAAGCCTTTCGGGGTTTCCAGCATTCCGCGAGGCAT

TCTGTGCTGCGCGGCTGAGAATCTCGCTTTACAGATGGTATCACTAAAGGAGAAGAGGAACCGTGTTTCTCCCATT

CTGGAATTCGAAGGAGGAAAAACCGTAGTTGTGCTGAGTAAAAAGTTTGTTAGCAGCAAGGGCAAGTTCCCC 

>JACANZ010060488.1 

AGTTCACTGTCTGAAAGCAAAAGCAAAATACAGCATTCTCCTTCAAGCTGCTTTACTTAATACACTGAAGTTTTCAGT

ATTGGTAGAAGAAACAGTCCGCACACCACCAGCTGCTTTGGGAAATGTTCTCCCAGTGGGATAAGACTGGAGAGTG

CCTGCCTTACAAGTACTTGAATCCCTTGGTTTTCAAAGGGAACTTTGCATAACAGGGAATGAATGTACCTTTGGCAT

TCAAAGCAAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACTGT

GTGCTTAACACGAGCATGTAGTTTCTTCTGTGCCAGAAAGAGGAAGCAAAAGCCAGTTGCTCTCAGTGTGGGGGAT

GGAGTGAGAAGGATTCACTTACTGTGTTTGAAATCTCTCCGTGTTACATACCTAATAAAGTTGCCGGGGCCTTGTCT

ACCTGGGTAGAGGGTTTGACTTTTCTCTTGTTTGAGTAGGTGAGCCCTTGCAGGGTTTACAGCTTTCTGGGAACCA

TTCTGTGCTGGGCAGCTGAGAATGCCGCCTTACAGACGGTATCCCTGAAGGAGGAGATAAAGAGGGTTTCCCCAT

TCTGGTATACAACAGAGGCAGCGCTGTACTTTGGCTAACTTCTATTTTACCAGCATGTTCATGTTCCCA 

>JACANZ010031279.1 

ATTCACCACCTGGAAGAAAAAGCAAAACACACTGTTTTCCTTCAAGCTGCTTAACTGAATCTACTGAAGGTTTCAGTT

TTCTTAGAAGAAACAGTCCGCCCACCAGAAGCTGCATTTACAAATGTTCACTCTGTGGGAGAAGAGTGGAGAGTGT

CTCCCTTGGGAGAATTTGAATCCCCTGGTTTTCAAAGGGAAATTTGCATCACAGAGTAGGAAGGTACATTTGGCTTT

CGATGCAAAACAGGCAGATTGTTTGCCTTCAGCTAGAGGATGGCAGAAGAGGTTCAGTTTTGCTGACTAAACCTTG

TGTGCTTAAGGCGAGCGTTAACTCCTTCCCTGCCAGCTAGAGAAAGCAAGAGACTGTTGCTCTCAGTCTGGGGATC

GAGAACGATTCACTTACTGTGTTTGAAAATCCCTCTATGTTCCATGCCTAAGAAAGTTGCTTGTGTATTGTCTACCTG

GAAAAAGTGTATGACTATTATCCGTTTTAAGTAGTTGAAGCCATTCTGGGTTTACAGCATTCCGGGAGGGATTCTGT

GCTGTGCGGTTGAGAATATCTCTCTACAGATGGTATCCCTAAAGGAGAAGAGAAACGGCATTTCTCCCCTTCTGAA

ACACGACTGAGGCAGAGCCGCTGTTTTGCCGATTAAAAACTACGTTAGCAACAAGGAGACGTTCCCT 

>JACANZ010507883.1 
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ATTCACCGTATGAAATAGAAAGCAAAATACAGCGTTCCCTTCAAGCTTCTTTACTGAATCTACTGAAGAAAGAGTTC

GCCCACCACCAGCTCTTTGCTCAAATGTTCTCTCTCAGAGGGAGAAGACTGGAGAGTGTCTGCCTTGGAAGCATTT

GAATCTCCTGATTTTCAAAGGGAACTTTGCATAACAGGGAATGAGTTACTTCTGGCATTCAAAGCAAAACAGGCAGA

TTGTTGGCCTTCAGCTAGAGGAAATGCAGAAGACGTTCAGTGTTGCTGACTAAACCTTATTTGCTTAATGTGAGCAT

GTAGCTTATACCTGCCAGAAAGAGAAAGCAAAGCAAGTTGCTGTGAGTCTGGAGGATGAAGTGAGAAGGAGTCAC

CTACTGTGTTTGAAAATTCCTCTGCGTTACATGTCTAAGAAAGTTGCCTCTACATTGTCTCCCTCGGTAAAGGGATC

CACGTTTCTCCCTTTCAAGTATGTGAAGCCATTCAGAGTTTACAGCTTTCGAGGAGGCATTCTGTCCTGCGCGGCC

AAGAATGCCGCCTTTCAGACGGTATCACAGAAGGGAGTGAAACCGTGTTTCTCCCGTTATGGTATAGGACAGCGGT

GGAGCCACAGTTTTGCTGAGTAAAGACTATGGTACCAGCAAGTGTAAGTTCCCA 

>JACANZ010255388.1 

ATTCAGTGCATGAAAAAGAAAGCAATATGCAGTGTTCTCTTTCAAGCTGCTTCATTTAAACAACTTAAGTTTTCAGTG

TTGGTAGAACAAAGCGTCCTCATACCACCGGCTGCTTTCTCCACCTTTCTTGCAATGGTGGGAGAAGGCTGGAGAG

TGCAGGCCTAGCAAGTATTTGCATCCCCTGGTTTTCAAAGGGAACTTTGCAGTACATGGAATGAAGGTAAGATTTGC

ATTCTGTGAAAAACATGCAGGTTTTTTGCCTTCAGCTAGAGAAGGGTGGAAGCGGATCAGTTTTGCTGACTATATCC

TGTGTGGTTAACACGAGCAGGTATCTTATTCCTTCTAAGACAGAGAAACCAAAAGACAGTTGCTCTCATTCTGGGGG

ATGAAGTGAGATGGTTTCACTTACTGTGCTTGAATATCCCTCTATGTTACATGCCCAGGAAATTTTTCTGTCGATTTT

CTCCCTGAGTAAAGTGTTTGAATTTTCTCCCCTTCGAGTACAAGAAGCCCTGGGGGTTCACAGCTTTCCCGAGCCA

CTAGTTGCTGCGTGGCCTAGAACACCGCCTTATAGACCGTATGCCTGAAGGAGAAGAGAAAGCGTGTTTTTCCTGT

TCTGGTATAAGACAGCGGCAATGTTGTAGTTTTGCTAACTAAAGACTATATTAGCAGCACTTGCAAGTTCCCAN 

>JACANZ010245123.1 

ATTCACTGCAAGAAAGAGAAAGCAAAATACAGTGTTCTCTTTCAAGCTGGTTAACTTAATCAGTTAAGTTTTCAGTTT

TGATAGAACAAACAGTCCTCACACCACGTACTAGATTTCTCAAACTTTCTCTCAATGGGATAAGACTGGCGAGTTTC

TGTTTTTTATCTACTTGAATACCCTGGTTTTCAAAGGGAACTTTACATTACAGGGAATGAAGTTACCTTTTGCATTCTA

GGAAAAAGAGGGAGATTATTTCGCCTTCAGCTAGAGGACCGCAGAAGTGGTTCAGTTTTGCTGATTAAACCTTATGT

GGTTAGCACGTGTATGTTTCCTACTCCCTACAATAATGAGAAAGCAAAAGACAGTTGCTCTTAGTCTGGGGGATGAA

CTAAGAAGGATTCCCTTAGTGTGCTTGAAGATCCCCCTGTGTTACATAACCAAGAAACTTGCCTGTGCATTGTCTAT

CTGGGTAAAGACTTTGACTTTTCTCCCGTTGGGTATGTGAAGCCCTGTGGGCTTACAGCTTTTTGGGAGGCACTCT

GTGCTGTGCGGCCAAGAATGCTGCCTTACAGACCTATCTCCATAGTAGAGAAAGTGCATTTCTCCCCTTCTGCCAT

ATGATAGTGGCAGTGCTGTAGTTTTGCTAACTAAACACTTGTTAGCAGCACATACATTTTCCCAG 

>JACANZ010129270.1_1 

ATTCAATGCTTGAATGAGAGAGAAAAATACAGTGTTGTCCTTCAAGCTGCTTAACTTAAGCTCTCACTTTTGATCAAA

CACGGTCCTCACACCATCTACAAACTTTCTCAAGGGTTCTCTCAATGGGAAAAGGCAGGCGAGCGTCTCCCTTTCA

AGTGCCCGAATCCCTTGGGTTGCAAATGGAACTTTGCTTTACAGGGAATGAAGGTACCTTTCACACTCTAAGAAGAA

CAAGCAGACTGTTTCGGCTTCAGCTAGAGGAGAGCAGAAGCGGTTCATTTTTGCTGGATAAACCTTGTGTGGTAAA

CGCGTTCATGTTTCCTATTCACTGCAAGAAAGGGAAACCAAAAGACCCTTGCTCTCCGTCTGGTGGATGAAGTGAG

AAGGATTCACTTACTGTGGTTGAAAACCCCTCTGGGTTATATGCACAAGAATGTTGCCTGTGCATTATCCATCTTTG

TAAAGAGTTCCCCTTGTCTCTGCTGCGAGTACGTGAAACCCTGCGGGTTTAACGGCTTTCCAGGAGGCACTCTGTG

CTGCGCAGCTGAGAATGCGGCCTTACAGATGGTATGTCTGAAGTCAGAAAGAAAGCGCTTTCCTCCCGTTCTAAGA

CAGCAGTAGGGATGTAGTTTTGCTAAGCAAACACTATGTGCACCTTCCCA 

>JACANZ010129270.1_2 

ATTCACTGCATGAAAGAGAGAGCAAACTGCACTGTTCTCATTCATGCTAGTTAACTTTCATCAGTTTTGATAAAATAC

AGTTCTCGCTCCATCTACAAGCTTTCTCAAGCATTCTCTCAGTTGGATTAGAACAGCGAGTGTCTCCTTTTGAAGTA

CGTGAATCCCCTGGCTTTCCAAGTGAACTTTACCTTCTAGAGAATGAAAGTACCTTTCGCACTCTAGGAAGAACAAG

CAGATTGTTTGCCTTCAGCTAGAAGACAGCAGAAGCGGTTCAGTTTTACTGAGTAAACTTGTGTGGTAACCGCGCA

CGTATTTCCTATTCACTGCAAGACAGACAAACCAAAAGAAACTTGTTCTCCGTCTAGTGGATGAAGTAGGAAGGATT

CACTTACTGTGATTGAAAATCCCTCTGTGTTACATGCCCAAGAATGTTGCCTGTGCATTGTCTACCTGAGTAAAGGG

TTTGCCTTTTCTCCCTTCAGAGTACGTGAAGCCTGTGGGGTTTACAGCTTTCAGGGAGACAGTTTGTGCTGCGTAG

TCAAGAGGGCGGCCTGAGAGCTGGCATGTCTGAAGGAGGAAAGAAAGCACGTTTCTCCCGTTCTGGTATAGGTGG

GTGGTAGAGATGAAGTTGTGCTAAGTAAACACTATGTTAGCAGGACTTGCAAGTTCCCA 

>JACANZ010754534.1 

ATTCACTGCATGAAATGAGAGCAAAATACAGTGTTCTTATTCAAGCTGGTTAAGTTCTCAGTTTTGATAAAACTTGGT

CCTCACAGCATCTATAAGCTTCCTCAAGCATTCTCTCAATGGGACAAGACTGGTGAGTGTTTCCCTTTCAAGTTCTT

GAATTCCCTGGTTTTCAAAGGGAACTTTACATTATAGGGAATGACAGTACCTTTCCCATTCTAGGAAGAACAAGCCA

ATTGTTTCGCCTTCAGCTAGAGGATTGCAGAAGTGGTTTAGTTTTGCTGAGTGAACCTTGTGTGTTAATGGCCTGCG

TGTTTCCTATTCTCAGCAAGAAGGAGAAACCAAAAGACAGTTGCTCTCCGTCTGCTGGATGAAGTGAGAAGGATTC

ATTTACTGTGGTTGAAAATCCCTCTGTGTTACATGCCCAAGAATGTTTCCTGTGCATTGTCTACCTGGGTGAAGAGT

TTGACTTTTCTCCACTTCCAGTACATGAGGCCCTGCAGGCTTTCCAGCTTTCCAAGAGGCACTGTCTGCTGCACGG

TTGAAAATGCGGCCTTATAGACGGTGTGTCTGAAGGAAGAAAGAAAGCATGTTCCTCCAGTTCTGGTATACAATGG

CAGTAGAGATGTATTTTTGCTAAGGAAACACTATGTTAGCAGGA 

>JACANZ010175637.1 

ACTCACTGCACAGAAGAGAAGGCAAAGTAGAGTGTTCTCATTCAATCTGGTTATCTTAATCAACTTGATTAAGATATC

AATTTTGATAAAACAGAGTCCTCACACCAGCTACAAGCTTTCTCAAACATTCACTTGGTGGAATAAGACTGGAGACT

CCCTCCCTTTGAAGTACTAGAATCCTACGGTTTTCAAAGGGAACTTTGCATTACAGGTATGGAAGTTACCTCTTGCA

TTGTAGGAAGAACAAGGCACATTGTTTTGCCATCAGCTAAAGGACGGCAGAACCGGTTCAGTTTTGCTGATTAAAC

CTTGGGTTGTAACCACCTGCATGTTTGCTATTCACTGCAAGAAAGAGAACCCAAAAGACAGTTGCTCTAAGTCTGGT

GAATGAAGTGGGTAGGATTTACTTACTGTGTTTGAAAATTCCTCTGTGTTACATGCCCATATACATTCTACACCTGG

GTAAGGAGTTTGACTTTTCTCCCCTTCCAGTACGTGAAGCCCTGCGGGGTTTACAGCTTTGCGGGAGGCACTCTAG

GCTGTTCGGCTGAGAATGCCACCTTACAGACGGTATGTCTGAAGGAGAAAAAAAGGCACATTTCTCCCATTCTGGT

ATACGACAGCAGTAGAGACTTAGTTTTGCCAAGGAAACACTATGTTAGCAGGACCTGCATGTTCCCA 

>JACANZ010271070.1 
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ATTCACTGCATGAAAGAGAAATCAGAATACAATCTTCTCATTCAAGTTGATTAACTTAATCATGTTGATTATGTTGTCA

ATCGTGACACAGCACAGTCCTCACACCATCCACAAGCTTTCTCAAATATTATCTCCATGGGATAAGAAAGGAGAGTC

TCTCCTTTTCAAGTACTTTTATCCCCTGAGTTTTAAGATGTTTTCTAAGGGATCTTTGTGTTCCTGGAATGAAGGTAT

CTTTCACAGTCTAGGAAGAACAAGGCAGATTGTCTCGCCTTCAGCTGAAAGACGGCAGAAGCTCTGCAGTTTTGCT

GACTGAAACTTGTGTTGTAATCACATGCATTTTTCTATCCCCTGCAAGAAAGAGAAACCAAAAGACAGTTGCTCTCA

GTCTGGGGAATGAAGTGAGAAGAATTCCCTTACTGTGTTTGAAATTCCCTCTGAGTGAAATGCCCTCGAACGTTGC

CTGGGCATTTTCGCCCTGGCTAAAGATTTTGAGTTTTCTCCCGTTTGAGTAGGTGAAGCCCTGCGGGGTTTACAGC

TTTCTGGGAGGCACTCTGTGCTTCGCAACGGACAAGGCCAGCTTACAGACGGTATCGCTGAAACTGAGGAGAAAG

CCCATTTCCCTCTTTATGGTATAGGACAGCAGCAGTGCTGTACTTTTGCTAAGGAAACACTATGTTAGCAGCACCTT

CGTGTTCCCA 

>JACANZ010035624.1_1 

ATTCAGTGCAGAAAAGAGAAAACAAAATACGGTGTTCCTTTGAAGAAGGTTAACTTAAGTTGATTAGGTCATTAGTAT

TGATAAAACACAGTAGTCACACCATCCACAAGCTTTGTCAAACATTCTCTCAGTGGGATAAGAATGGAAAGTCTCTC

CCTTTCAAGTACTTGAATTCCCCGGATGTTCAGAGGTTTTCTAGGAGAACTTTGCATTACCCGGTATGAAAGTACCT

TTTTCTCTCCAGGAAGAACAAGGCAGATTGCTTAGCATTCATGTGAAGGATGGAAGAAGTGGTGCAGTTTTGCTGA

CTAAGCCTTGTGTTGTAAGCACGTGCATGTTTCCAGTTCACTGCAAGAAACAGAAACCAAAAGGCAGTTGCTCTCA

GTCTGGTGGATGAAATCAGAAGGATTCACTAACTGTTTGGAAATCCCTGTGTTACATGCCCAAGAAAGTAGCCATG

CTTTCTCCATGTGGGTAAAGAGTTTGACTTTTCTCCCCTTTGAGCAAGTGAAGCCCTGCGAGGTTTAGAGGTTTCCG

AGAGCCACTGTGTGCTGCCTGGCTGAGAATGTGGCCTTCTGGAAGGTATCTCTGAAGGAGAAACAATGCACGTTTC

TCCCATTCAGGTATACGACAGCAGTAGAGATGTGCTTCTGCTAAGTAAACACTGTATTAGCAGAACGTGCATGTTCC

CAG 

>JACANZ010035624.1_2 

ATTCCCTGAATGAAAGAGAAAGCAAAACACAATGTTCTCATTCAAGTTGGTTAACTTAATCAAGTTGAATAAGTTATG

AGTTTTGATAAACCACAGTCCTCAAACCATCCAAAAGCTTTCTCAGACACTCTCTCAGAGGGATAAGAATGGCGAGT

CTCTCCCTTTCTAGTACTTGAATCCCCCAGGTTTTCTGTTGTTTTCTAAGAGAACTTTGCATTACCCAGAATGAGGGT

AACTTTTGCATTCTAGGACGAACAAGGCAGATTGCTTTGCAATCAAGAGACGTACAGCAGAAGCAGTACGGTTTTTT

TTTTTTTTAACTAACCCTTGTGTTGTAAACACTTGCATGTTTCCAGTTCACTGCAAGAAAGAGAAACCAAAACAGAGT

TGCTCTCAGTCTGATGGATGAAGTCAGAAGGATTCACTGACTGTGTTTGGAAATCCCTCTGTGTTACATGCCCAATA

ATGTTGCCCATACCTTCTCCACCTGAATAAAGACTTTGACTTTTTTCCCCTTCGAGTACGTGAAGCTCTGCAGGGTT

TAGAAGTTTCCAGGAGGCACTCTGTGCTGCCCGGCCGACAATGCGGCTTTACATATGGTATCTCTGAGGAAGAAAA

CAATGCACTTTTCTCCCGTTCAAGTATACAACAGTAGAGATGTGATTTTGCTAAGTAAAGACTATGTTAGCAAGATAT

GCGTATTCCCA 

>JACANZ010035624.1_3 

ATTCACTGTATTAAAGAGAAAGCAAAACACAGTGTTCTCATTCAGGACGGTTAACTTAATCAAATCGAATAAGTTATC

AGTTTTGATAAACCACAGTCCTCACACCATCCACAAGCTTTCTAAAACATTTTCTCAGTGGGATAAGAATGGCGAGT

CTCTCCCTTTCAAGTCCTTGAATCCTGCGGGTTTTCTGTTGTTTTCTAAAAGAACTTTGCGTTACCCAGAATGGAGG

ACCTTTTGCATTCTAGGAAGAACAAGGCAGATTGTTTGCCACTCAGCTAAAGGACGGCAGAAGCTGTGCAGTTTGG

TGACTAACCCTTGAGTTGTAAGCACATGCATGTTTCCAATTAACTGAAAGAAAGGGAAACCAAAAGGCAGTTGCTCT

CAGTCTGCTGGATGAAGTGAGGATGCACTTAACGTGTTTGAAAATCCCTCTGTGTTACATGCTCAAGAACGTTGCCT

GTGCATTTTTGCCCTGGGTAAAGTGTTTGACTTTTCTCCCATTCGAATACGTGTATCCCTGCGGAGTTTACCGCTTT

CCGTGTGGCTCTCTTTGCTGCGCTGCAGATAATGCCGCCTTGCATACCTTATCGCTGAAGGGAAGAAAAAGCGCAT

TTCTCCCATTCTCATATACGACGGCAGCAGTGCTGTACTTTTGCTAACTAAACACTATGTTAGCAACATTTGCATGCT

CCCA 

>JACANZ010035624.1_4 

ATTCATTCACATGGGCAAGAAAAAGACCGTGTTCTCATTCAACCCTGTATACTTAATCAACTGAGGTTTTCCGTTTTG

GTAGAGCAAGCAGCCCTGACACCACCAGCTACTTTCTGAAACATTCTCTCAAGGGGTTAAGATTGACCAGTTTCTG

CCTTTGAAGTACTTGAGTCCCCTGGTTTTCAAATGGAACTTTGCCTTACAAGCAAAAATGATAACTTTCACATTGTAA

GGAAAATAGACAGATTGTTTACCTTCAGCTAGAGGATAGGAGAAGCAGTTCAGGTTTGCTAACTAATGCTTGTGTGG

TTAACATGAGCGTGTTTCCTATTCCCTGCAAGTAACAGAAACCTAAAGGCTCTTGCTGTCAGTCTGGGTAATGAAGT

GAGATGGAGTCACTTATTGTGTTTGAAAATCCCTCTCTGTTACAGGCCCAAAAATGTAGCATGTACATTGTCTATCT

GTGTAAAGAGTTTGCCTTTTCTCCCCTTCGAGTACCTGAAGCCCTGCGGGGTTTACAGCTTTCCGGGAGGCCCTCC

GTTTCTCCAGTTCTGGTATACGAGAGCGGCAGAGCTGTAGTTTTGCTAACTAATCACTGTGGAAGAAGCACGTGCA

TGTTCCCAT 

>JACANZ010107986.1_1 

ACTCACTGCAAGAAAGAGAAAGCAAAATACAGTGTTCCCATTCAAGTTGGTTAACATAATCAAGTAGATTAACTTATG

AGGTTTGATAAAACACACTCCTCACACCATCCACAAGCTTTCTCAAACATTCATTCAGTGGGATAAGAATGGTGAAT

GTTGCCCTTTCAAGTACTTGAATCCGCCAGGTTTTCAGATGTTCTGTAACGGAGCTCTGTGTTAGCCTGAATGCAGG

TACCTTCCGCATTCCAGAAAGGACAAGGCAGATTGTTTCCAGTTCAGCTAAGGGACGATAAAAGCAGTGCAGGTTT

GCTGAGTAAACCTTCTGTTGTGAGGACTTGCATGTTTCCAATACACTGAAAGAAAAAGAAATCAAAAGATGGCTGCT

CTCAGTCTGGTGGATGAAGTCAGAAGGATTCACTTACTGTGTTTGAAAATCTCTCTCTGTTCCATGCCCAAGAATGT

TGCCTGTGCATTCTCCACCTGGGTAAAGAGCTCGACTTTTCTCCCCTTTCAGTACGTGAAGCCCTGCAGGGTTTAA

GGCTTTCTGGTGGGCACTCTATGCTGCACAGCCAAGAAACCAGCCTTACACAAAGTGTCTCTGAAGGGGAAAATAA

AGCGCATTTCTCCCATTCTGGTATACCGCAGCAGTAGAGATGAAGTTTTGCTAAATAAACACTATGTTAGCGGGACG

TGCATGTTCTCA 

>JACANZ010107986.1_2 

ATCTCCTGCAGGAAAGAGAAAGCAAAATACAATGTCCTCATTCAAGTTGGCTAAGTTCAGTTCATCAAGTTATCAGT

TTTGATAAAACACAGTCCTCACACCATCTACAAGCTCTTTAAGACATTCTCTCAATGGGATAAGATGAGTGAGTGTTT

CCCTTTCAAGAACTTGAATCTCCTGGTTTTCAAAGGAAGTTTGCATTACAGGGAAGGAAGGGGCCTTTGGCATTGTA

GAAAATCAAGGCAGATTGTTTCAGCTTCATCTGAAGCATGGCAGAAGCAGTTCAGTTTTGCTGAATAAATCTCGTGT

TGTAAGCACGTGCATGTCCGTTATTCACTGAAAGAGAAACTAAAAGTCAATTTTGTCACTCTTCTGGATGAAATGAG
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AATGAGTCACTTAACCGGTTTGAAAATCTGTCTGTGTTACATGCCCAAGAATGTTGCCTATGAATTGTCCATCTGGA

TAAAAGCTTGGATATTTCTCCCTTTTAAGTACTTGATTTAAGTACTGCGGGATTTACAGCTTTCCAGGAGGCATTCTA

TGCTGCCTGGCGAGAATGCAGCCTTACAGACAGTATATCTGAGGGGAAAAAGAAACCACGTTTTCTTCCATTCTGG

TATACCACAGCGGTACAGATGGAGTGTTGCTAAGTAAACCCTATGTTAGGCAGACGTGCATGTTCCCT 

>JACANZ010061387.1_1 

AATCACTGTAAGAATGAGAAAGCAATATAGAGTGTTCTCCTTCAAGCTGGTTAACATACGTTCATCAGATTCTCAGTT

TTGATCAAACACAGTCCTCACATCACCTACAAACTATCTCAAACATTGTCTCACTGAAATAAGATTGGTGTCTCCCTT

TTAAGTACTTCAATCTCCCAGTTCTGAAAAGGAACTTTGCAGTACAGTGAATGAAGGTACGTTTTGTATTCTAGGAA

GAACGCAAACTGTCTCGCCTTCCGTTTAAGCACGGCAGAAGCGGTTCAGTTCTGCTGACAAAACATTGTGTTGTTA

CCATGTGCATGTTTTCTCTTCACTGCAAAAAAGGGAAACCAAAAGACAGTTGCTCTCACTCTGGGGGATGAGGTCA

GAAGGACTCACTTAAGGAGTCTGAAAATCTCTCTGTGTAACATGCCAAAGAAGGTTGCCTATGCATTCTCCACCTGG

GTAAAGTGTTTCAGTTTTGTCCCTTTGGCGTATGTGAAGCCCTGCAGGGTTTACAGCTTTCTGCCAGGCAGTCTGTA

CTGCCTGTGGAGAACGCAGCTGTACAAACGGTATCTCTGAAGGAGAAAAGAAAGCGCCTTTCCCCTGTTCTGGTAC

AGCACACCAACAGAGTTGTAGTTTTGCTAAGTGAACACTATCCTAACATTACCTGCAAGTTCCCCT 

>JACANZ010061387.1_2 

ATTCACCGTATGAATGAGAAAGCAATATACAATGTTCTCCTTCAAGCTGGTTAAGTTCATCAAGTTCACCGTTTTGAA

CAAACACAGTCCTCACACCATCTACAAACTTTCTGAAACATTCTCTCACAGAGATAAGAGTGGCAAACGTCTGCCTT

TCAAGTACTTCAAGTTCCCAGTTCTGAAAAGGAACTTTTCAATACAGTGAATGAAGGTACGTTTTGTGTTCTAGGAA

GAACAATGCAAACTGTCTCGCCTTAGCTAAAGCACGCTAGAAGCAGTTCAGTTATGCTGACAGAACATTGTGTTGTT

AACATGTGCATGTTTTATCTTCACTGCAAGAAAGAGAAACCGAAAGACAGGGGCTGTCACTCGGGGGGATGAAGTA

AGAAGGACTCACTTAAGGTGTCTGAAAATCCCACTGTGTTACATGCCAAAGAAGGTTGCCTATGCATTCTCCACCTG

GGGAAAATGTTTCAGTGTTCTCCCTTGGCCTTACCCGAAGCCCTGTGGGGTTTACACCTCTCCGTGAGGCAGTCCG

TGCTGCCAGGGGAGAATGTGGCCTTACAGATGGTATCTCTGAAAGTGAGAAGAAAGCGCCTTTCCCCTGTTCTGGT

AAAGCACAGCAACAGAGTTGTTTTGCTAAGCCAACACTATGCTAACACTACCTGCAAGTTCCCCC 

>JACANZ010515044.1 

ATCCCCTGCAAGGAATAGAAAGCAAAACAATGATCTCATTCAAGCTGGTTAACGTAATCGACTTAAGATATGAGTTT

TGATAACACACAGTCCTCACACTGTCTAGAAGCTTCCTCCAACATTCTCTCAAAGGGAGAAGGCTGGGGAGTGTCT

CCCTTTCAAGGACTTGAATGCCCTTTCTTTCCAAGTGAACTTTGCATTACAGGGAAACAGGGTACCTTTTGCCTACT

TGGAAGAAAAAGTCAGATTTTTCTGCCTTCAGCTAAAGCACGGCAGAAGGTGTTCAGTTTTGATGACTAAACCTTGT

GTTGTAAGCACGTGTATGTTTCCTGTTAAGTGCAAGAAAGAGAAACTAAAAGACAGTTGCTCTCAGTCTGGTGGATA

AGGTCAGAAAGATTCACTTACTGTGTTTCAAAATCTGTGTTACATGCTCAGGAATGCTGCTTGTGCATGCTCTCCCT

GGAGAAAGATTTTGGGTTTTCTCCCCCTGGACTTCTTGAATCCCTGTGGCTTTTGCACCTTTCTGGGAGGCGCTCTT

CGCTGCATGGCCAAGAAAGCAGATTTTTCAGGCGGCATCTCTGAAGGAGAAAACAAAGTGCTTTTCTCCCGTTCTG

GTATACGACAGCAGTAGAGATATAGTATCGCTAAGCAAACTCTATGTTAGCAGGACATGTATGTTCCCAC 

>JACANZ010190329.1_1 

ACTTACTGTATGAAAGAGAAACCAGAATACAGGGTTCTCATTCAAATTGGTTAAGCTAATCAAGTTTATTAAGTTATC

AGTCTTTATACAACACTGTACTCACACCATCCACAAGCTTTCCAAACATTATCTCAATGGGATAAGAAAGGAGAGTC

TTTCCATTTCAAATGCTTGAATCCCCCGGATTTTCAGACGTCTTCTAAGGGATCTTTGTGTTACCAAGAATGAAGGTT

ACCTTTCCCAGTCTAGGAAGAGCAAGGCAGATTGTCCCATCTCAAGCTAAAGGACTGCAGAAGCGGTGCAGTTTTG

AGGAGTGAACCTTCTGTTGTAAGCACAGGCATGTTTCCTATTCACTGTAAGAAAGAGATACCAAAAGACAGTTCATG

CCAATCTGGTGGATGTAGTCTGAAGGATTCAGTTACTGTGTTTCAAAATCCCTCTGTGTTACATGCCCCAGAATGTT

GCCTATGCATTGTCCACCTAAGTAAAGTGTTTGACTTTTCTCCTCTTCGAGTACATGAAGCCCTACAGCATTTACAG

CTTTCGCGAGCACTCTGTGCTGCACTGCTGAGAATGCGGTCTTACAGGCAGTATCTCTGAAGGAGAAAAGAAAGTG

CCTTTCTCCCGTTCTGCTGTAGGACAGCAGTAGAGACGTAGTTTTGCTAAGTAAACACTATGTTAGCATTCCATGCA

TGTTCCCA 

>JACANZ010190329.1_2 

ATTCACTGTATCAATGAGAAAGCAATATACAGTGTTCTCATTCAAGCTGGTTAACTTAATCAAGTACATTAAGTTCTC

AGTTTTGATAAAACACACTCCTAACACCATCTATAGGCTTTCTCAAACATTCTCTCAATGGGATAAGAGTGGCAAGT

GTCTGCCTTTCAATTACTTTAATTCCCTGGTTTTCAAAGGGAGCTTTGCATTACAATGAATGAAGGTAACTTTCGCAT

TCTAGGAGGAACTGATTGTTTAACCTTCAGATATTCTGTTTTTCTGACTAAACCTTCTGTTGTAACCACGTGCATGTT

TCCTATTCACTGCAACAGAGAGAAACTAAACAACAGTTGCTGTCAGTCTGGTTGATGAACTGAGAAGGATTCACTTA

ATATGTTCGATTGTCCCTCTGTCTTACATGTCCAAGAATGTTGCCTGTGAATTCTCTTCCAGGGTAAAGCATTTCACT

TTTCTCTCCTTAGAGTACGTGAAGCCTTACGGAGTTTACAGCTTTCCCTGGGGAACTCTGTGCTGGGCGCTCAAGA

ATGTGGCCTTAGAGATCTTATTCCTTAAGGAGAAAACAAAGCCCATTTCTCCCGTTCTGATACATGATGGCAATAGA

GACATAGTTTTGCTAAGGAAACACTACGGTAGCAGAGCCTGCATGTTTCCTA 

>JACANZ010402190.1 

ATTCACTGCATGAAAGAGAAATCAAACTACAGTTTTCTCCTTCAAGCTGGTTAACTTAATACAGTTGATTAAGTTATA

AGTTTTCATCAAACACAGTTCTCACACGATCCACAACACTTCTCATACATTCTCTGAATGGGAGAAGAATGTCAAGC

TTCTCCCTTTCAAATATTGAATCCCCGTGGTGTTCAGATGTTTTCTGCGGGAGCTTTGCGTTACCAGGAATGAATGT

CCTTTCACATTCTAGGAAGAACAAGGCAGACTGTTTCCTGTTCACGTAAAGGACAGCAATAGTGATGTAGTTTAGCT

GATTAAACCCTGTGTTGCAAGCACGTGTATGTTTCCAATTCACTGCAAGAAAGAGAAACAAAAGTACTGTTTCTCTC

ATTAGGGTGGATGAAGTCAGAAGTATTAACTTACTGTGTTTGAAAATCTCTCTGTGTTACATGCACAAAAATGTTGCC

TATACATGCTCCACCTTGGTAAAGAGTTGAACTTTTCTCCCATTCGAGTACATGAAGCCAAGTAGGGTTTAGATGTT

TTCACTAGGCACTCTGTGCTGCCCGGCTGAGAATGTGCCTTACAGACAGTATCTCTAAAGCAGAAAACAATGTGAG

TTTCTCCCATTCAGGTGTAGGACGGCGATAGTGATGTCGTTTTGCTAAGTTGAAACTGTGTTACCAGAAAGTGCATG

TTCCCA 

>JACANZ010202422.1 

AATTAGTGCCTTAAAGAGAAACCAGAATACAGTTNNNNNNNNNNTTGGGTAACTTAATCTACTTGAGTAAGTTATCA

GTTTGCATAAAACACACTGCCCACAGGATCCACAACGTTCCTCCTACATTCTCTGTAAGGAAGAAGAATGTCAAGTG

TCTGCCTTTAAAGTACTTGAATTCCCCGGGCTTTCAGAGGTGTTCTGGGGAAAATGTGTGCTACCAGCAGTGAATG
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TGCATTTCGCATTCTAAGAACAAGAAGGTAGATTCTTTCCCGTTCAGCTACAGGACGGCAGAAGCGTGGTTGTTTTG

CTGACTAAACCTTGTGTTGTAATCACGTGCGTGTTTCTTACCACAAGAAAGAGAAACCTAAAGACAGTTGTTCTCAG

TCTGCTGAAAGAAATGAGAAGGATTCACTTACCATGTATGAAAATCCCTCTGTGTTAAGTGTCCAAGAATGCGGCCT

ATGTATTCTCCTTCTAGGTAAAGAGTTTAACTTTTCTCTCCTTCGAATAGGTGAAAACCTGCAGGGTTTACAACTTTC

CGGGAGGCACTCTATGCTGCCTGGAGGAGAATGTGGCCTTACAGACAGTATCTCTGAAGGGGAAAAGAAAGCAGG

TTTCTTCTGTTCTGGTATACCACAGCAGAAGAGATGTAGTGTTGCTAAGTAATCCCTATGTTACCAGGACATGCATG

TTTCCAC 

>JACANZ010316682.1 

ATTCACTGCATGAAAGAAAAAGCAAAATACAGAGTTCTCATTCAAGTCGGTTAACTTAATCAATTAATTAAGCTATCA

GTTTTGAGAAAACAGTTTTCTCACACGAGCCACAAACTGTCTCATACATTCTCTGAATGGGAAAAGAACGTCAAGCT

TCTCCCTTTCCAGAACTTGAGTCCCCTGAGTTTTCAAATGTTTCCTAAGGGAACACACGTTTTGCATTCTACGAAGA

AGGCAGATTGTTTCCCGTTCAATGAAAGGACTGCAAAAGCGATCTAATTTTGCTGACTAGAACTTGTGCTTTAAGGA

CGTGCGCGTTTCCTATTCACTGGAAGAAAGGGAAACCGAAATACAGTTTCTCTCCTTCGGGCGGAATCAGTAAGAA

AGATTAACTTACTGTGCTTAAAAATCCCTTTGTGTTACACGCACCAGAATGTTGCATATACATTCTTTGCCTGGGTAA

AGAGTTTATTTTCTCCCCTTGGATTACATGAAGCCATGCGGGGTTTAAGTGTTTTCAGTAGGCACTCTGTGCTGTCC

GGCTAACACTATGCCTCATGGACCGTGCTTTAAAGGGAGAAAACAATTCGAGTTTCAGCTGTTCAAGTATACGGGA

GCAACAGAGATGGCGTTTTGCTAAGTGAACATTGCTTTAGCAGAAAGTGCATACTCCCAT 

>JACANZ010418236.1 

TTTACTGCATGAAAGAGAAAGCAAAATACAGCATTCTCATTCAAGTTGGTTAACTTAATCAAGTGAATGAAGTAACGA

GTTTTGATAAAACTCCTTCCTCACACCGTCCACAAGTTTTCTCAATCTCTTAGTGGGATAAGAATGACAAGTCTCTCC

CTTTCAAGTACTTGAATCCCTCGGATTTTGAGATGTTTTCTAAGGGCACTCTGCAGTACCCAGAATGAAGGTACCTT

TCCCATTCTAGGAAGAACAAGGCAGATTGCTTCGCATTCAGCTAAAGGAAGGCAGAAGCGGTGCAGGTTTGCTGAC

TAAACTTTGTATTGTAGATGTTTCTAATTCACTTCGAGAAAGAGAAACCTAAAGACAGTTACTCTCAGTCTGGTGGAT

CAAGACAGAAGGATTCACTTACCGTGTTTGAAAAATCCTCTGTGTTACATGCCCAAGAATATTGCTATGCATTCTCC

ACCTGGGTAAATATTTTGACTTTTCTCCCGTTAGAGACGTGAAGCCCTGCAGAGTTTAGAGGTTTCCAGGAGGCAC

TTTGTGCTGCCCAGATGAAAATGCAGGCCTACAAACGGTATCTCTGAAGGAGAAAACAATGTGCATTTCTCACTTTG

ACATACAAGACAGAAGTAGGGTTGTACTTTTGCGAAGCAAACACTATATTAGCAGGACGTGCATGTTCCCAN 

>JACANZ010596973.1 

ATTCACCACACGCAAGAGAAAGCAAAATACAGCGTTCTCTTTCAGGCGCTTAACTGTATGTAGTGAAGTTTTCAGTT

TTGTTAGAAGAAACAGTCCGCACACCACAAGCTGCTTTCACAAATGTTCTCAGTGGCATGAGAGTGCAGAGTGCTG

GCCTAGCAAGTATTTGAATCTCCTGCTTTTCAAAGGAATCTTTGCATACCAGGGAATGAAGGTACTACTGGCTTTCA

AAGCAAAACAGGCAGATTTTTTGCCTTTAGCCAGAGGACGGCAGAAGAAGTTCAGTTTTGCTGACCAGATCTTGTG

TGCTTAACACGAGCATGTAGCGTCTTCCCTGCTTGAAAAGGTAAGCAAGAGCTTGTTGCTCTCAGTCTGGGGATGA

AGGGAGAATAATTGACTTTTCCTGTTTGAAAATTCCTCTGTGTTACATACCAAAGAAAGTTGCCTGTGGATTGTCTAC

ATGGATAAAGTGTATGACGTTTCTCTCTTTCAAGTAGTTGAAGCCCTTCAGGGTTTCCCGCATTCCGTGAGGCATTC

TGGGTTGCGCGGCTGAGAATACTGCTTTACAGACGGTATCGCTAAAGGAGAAGAGAAACCGCGTTTCTCCCTTTCT

GGAACGCGAAA 

>JACANZ010334892.1 

CCCCTTCTGCTATAAGACAGCGGCAGGGCTGTAGTTCTGCTAACTAAACAGTATGTTCATCTAGGTAAATTTTCAGT

TTTGGTAGAACAAACAGTCCTCACACCATCAGCTGCTTTCTCAAACATTCTCTCTATGGGAAAAGACTGGGGAGTGT

CTGAATTTCAAGTTCTTGAATTACCTAGTTTTCAAAGGGAACTTTGCCTTAAAGGGAATGAAGGTGACATTTGCATTT

TAAGAAAAAAGGGCAGATTGTTTGCCTTCAGCTAGTGGATGGCAGAAGCGATTCAGTTTTGCTGACTAAAGCTTGT

GTGTTTGACCCGAACATGTATCCGATTTCCTGCAGGAAAGAGAAACCCAATGACAGTTGCACTCCCTCTGGGGGAT

GAAGTGAGTAGGATAGACTTACTCTGTTTGAAAATCCCCTGTATTACATGCTCAAGAATGTTGCCTGTGCTTTGTTTA

CCCGGGTAAAGACTTTGACTTTTCTCTCTTTAGAGTGCGTGAGGCCCTGCTATGTTTACAGCTTTCCGGGAGGTACT

CTGTGCTGTGTGGCCGAGAATGCCGCGTTACAGACGCTATCCCTGAAGGAGGAGAGAAAGGGCCTTTCTCCCCTT

CTGTTACATGGCAGCGGCAGTGCTGTCGTTTTGCTAACTAAACACTATGTTAGCAACACATATATGTTCCCAA 

>JACANZ010280849.1 

ATTCACTGAATGAAAGAGAAAGCAAAATNNNNNNNNNNTCACACCACCAGCTGCTTTCTCAAACTACATCTCAATGG

GATAATACTGGGGAGTGTATGCCTTTCAAGTACTTTAATCCCCTGGTTTTCAAACTTAACTTTGCTTTACAGGGAATG

AAGGTAACATTTGCATTCTATGAAAAACAGGCAGATTGCCTTCAGCTAGAGGACGGCAAAAACGATTCAGTTTTACT

GACTAAACCTTGTGTGGTTGACAAGACCATGTATCCTATTCCTTGCAAGAAAGAGAAACCAAGTTGCTCTCATACTG

GGGAATGAAGTGAGAAGGATTCACTTACTGTGCTTGAAAACCTCTCTGTTTTCCATGCTGAAGAGAGTTGCGTGTAC

ATTGTCTACCTGGGTAAAGAGTCTGAATTATTTCTCTTCCGAGTACCTGAAGGCCTGTGGGGTTTACAGCTTTCCGG

GAATGATTCTGTGCTGTGCGGCTGAGAATGCCGCCTTACAAACGCTATCTCTCAAGGAGAAGACAGAGTGTTTCTC

CCGTTCTGGTATACAACAGCAGCAGCGCTGTAGTTTTCCAGACTAAACACTATGTTAGCAGCAGGGGCAAGATCCA

A 
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5. DISCUSSÃO 

Em ambos os capítulos usamos reads curtas (110-150 pb) e agrupamento por 

similaridade como ponto de partida para a identificação de satDNAs nos genomas 

estudados. Tendo o genoma de interesse sequenciado e disponível online, essa é a 

estratégia mais barata para acessar os elementos repetitivos presentes no genoma, dado 

que os softwares RepeatExplorer e TAREAN são gratuitos e com possibilidade de rodar as 

análises na plataforma Galaxy, sem dispor de recursos de hardware ou instalação local. 

Outra grande vantagem desses programas é que é possível fazer identificação de novo, 

sem a necessidade de uma base de dados com elementos previamente descritos, como foi 

o caso do TMAsat apresentado no capítulo 2. Tanto o RepeatExplorer quanto o TAREAN 

têm sido amplamente usados para a identificação e caracterização de satDNAs em várias 

espécies, de plantas a vertebrados (Pagán et al., 2012; Araújo et al., 2017; Kirov et al., 2017; 

Palácios-Gimenez et al., 2018; Pamponét et al., 2019; Ulio et al., 2019; Utsunomia et al., 

2019; Boštjančić et al., 2020; Sena et al., 2020). 

Como o RepeatExplorer e o TAREAN apresentam sequências consenso para os 

possíveis satDNAs, nós conseguimos validar os resultados usando material biológico das 

espécies de interesse. Elaboramos iniciadores para cada satDNA hipotético que, ao serem 

usados em PCR com o DNA genômico da espécie-alvo, apresentaram resultados que 

estavam de acordo com o esperado para satDNAs, ou seja, amplificação em escada, com 

bandas correspondentes a monômeros, dímeros, trímeros e etc. Após a amplificação, 

conseguimos clonar as sequências dos satDNAs, garantindo possibilidades de análise das 

sequências monoméricas de espécies sem genomas sequenciados. Esse foi o caso das 

sequências do alfa obtidas em S. ustus e S. vanzolinii e do TMAsat oriundo de T. inunguis. 

A clonagem também foi fundamental para produzirmos sondas usadas nos experimentos de 

FISH e assim mapear os satDNAs nos cromossomos das espécies-alvo. 

Também fizemos uma análise comparativa das sequências de monômeros do 

mesmo satDNA em espécies diferentes. No capítulo 1 analisamos sequências do alfa em 

quatro espécies de Saimiri e no capítulo 2, sequências do TMAsat em quatro espécies de 

Sirenia. Nos dois casos não houve agrupamento espécie-específico dos monômeros, o que 

foge do previsto pela Evolução Combinada, segundo a qual é esperada maior semelhança 

intraespecífica dos monômeros. Nas duas situações levantamos possibilidades que 

explicariam a falta de sequências espécie-específicas, desde a amostra usada nas análises, 

o tempo de divergência entre as espécies, a sequência ser conservada por talvez exercer 

alguma função biológica e também pela Evolução Combinada não ser o modelo que melhor 

explique o cenário desses satDNAs. 

Para aprofundar os estudos dos satDNAs tanto do capítulo 1 quanto do capítulo 2, 

será necessário o uso de reads longas geradas pelo sequenciamento de terceira geração, 
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como pelas plataformas Pacific Biosciences (PacBio) e Oxford Nanopore Technologies 

(Nanopore). Essa abordagem facilitará verificar tanto a sequência completa dos monômeros, 

quanto caracterizar as cadeias longas típicas dos satélites, principalmente para satDNAs 

que apresentam HOR. A desvantagem das reads curtas é que muitas vezes são menores 

que os monômeros. Desta forma, a montagem pode não representar bem os monômeros ou 

as cadeias que formam, já que a alta identidade entre os monômeros acaba sendo um 

desafio no processo de montagem. Esse foi o caso do alfa e CapA em Saimiri e do TMAsat 

nos peixes-boi. Usando reads longas, a montagem gera menos ambiguidade, principalmente 

em regiões altamente repetitivas. A montagem pode ser até desnecessária para 

determinadas regiões, já que as reads podem chegar a até um Megabase (van Dijk et al., 

2018). 
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6. CONCLUSÕES 

Nós investigamos os satDNAs presentes em S. boliviensis usando seu genoma 

sequenciado e o software RepeatExplorer2. Alfa e CapA são os dois satDNAs mais 

abundantes e estão presentes em S. sciureus, S. vanzolinii e S. ustus. O satDNA Alfa 

apresentou localização centromérica e homogeneidade nas sequências das quatro 

espécies analisadas. Essa homogeneidade interespecífica pode estar relacionada à 

divergência recente das espécies dentro do gênero, mas outro fator a ser considerado 

é o possível papel desse satDNA na função e manutenção centromérica. Já o CapA 

está associado à heterocromatina não pericentromérica e com localização variável entre 

as espécies, o que evidencia seu potencial como marcador citogenético para Saimiri, 

principalmente quando associado ao NF. Como o CapA também está presente em 

outros gêneros de Platyrrhini é um potencial marcador que pode contribuir para o 

entendimento da evolução cromossômica e genômica de outros primatas neotropicais. 

No capítulo 2 identificamos caracterizamos pela primeira vez um satDNA no 

genoma do peixe-boi marinho, o TMAsat, com aproximadamente 687 pb e localização 

centromérica em T. manatus e T. inunguis. O TMAsat também está presente em duas 

espécies de Sirenia fora do gênero Trichechus: D. dugon e H. gigas (espécie já extinta). 

Monômeros de TMAsat dessas quatro espécies não apresentam sequências espécie-

específicas, apesar dos ~43 Ma de divergência entre Trichechidae e Dugongidae, 

contrariando a previsão da Evolução Combinada. Também encontramos poucas 

sequências do TMAsat em elefantes e hiraxes, mas sem o padrão típico de satDNA 

nesses genomas, indicando que a sequência do TMAsat se expandiu como um satDNA 

em Sirenia há menos de 69 Ma, data da divergência entre Sirenia e os outros 

Paenungulata.   
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