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RESUMO

O declinio da goiabeira é uma doenca complexa, que causa a podriddo progressiva das raizes

das goiabeiras parasitadas por Meloidogyne enterolobii. O objetivo do presente estudo é estudar
a divergéncia genética em acessos de goiabeira e aracazeiros por meio de marcadores SNPs
(Polimorfismo de nucleotideo Gnico) desenvolvidos para Eucalyptus, que servirdo de subsidio
as atividades de recursos genéticos e melhoramento da goiabeira, bem como a associagédo
gendmica ampla (GWAS), e estimar o numero de genes envolvidos na resisténcia a M.
enterolobii, tendo como referéncia a segregacdo em populacdo F. de hibrido de Psidium
guajava x P. guineense. Na avaliacdo da diversidade genética dos acessos de Psidium,
apresentado no capitulo I, relata-se a transferibilidade de SNPs de Eucalyptus para Psidium,
estes podem ser utilizados em anélises de divergéncia genética e outras aplicagdes, incluindo
estudos de associacdo do genoma. Os resultados de segregacdo e as estimativas de herdabilidade
no sentido amplo em populacéo F2, apresentado no capitulo 11, suportam modelo de resisténcia
dominante controlada por dois genes, com efeitos epistaticos, sendo que, a presenca de apenas
um alelo dominante condiciona a resisténcia do hibrido de P. guajava x P. guineense para M.
enterolobii. Novos hibridos de P. guajava com outros acessos de Psidium silvestres devem ser
desenvolvidos e avaliados de forma a aumentar as fontes de resisténcia ao patégeno,
possibilitando efetivo controle do mesmo em é&reas comerciais de goiabeira. Foram
identificados sete marcadores associados a resisténcia a Meloidogyne enterolobii em espécies
de Psidium apresentado no capitulo I11. Os resultados sugerem ainda a existéncia de diferentes
fontes de resisténcia ao nematoide, pois foram identificados varios SNPs no cromossomo 3 de
Eucalyptus.

Palavras - Chave: Goiabeira, Araca, nematoide-das-galhas, SNP, GWAS.



ABSTRACT

The decline of guava is a complex disease, which causes progressive galls in guava roots
parasitized by Meloidogyne enterolobii. The objective of the present study is to study the
genetic divergence in guava and aragazeiros accessions by means of SNPs markers developed
for Eucalyptus to serve as a subsidy for activities of genetic resources and improvement of
guava, such as the broad genomic association and to estimate the number of genes involved in
resistance to M. enterolobii, using F2 population of Psidium guajava and P. guineense hybrid.
In the evaluation of the genetic diversity of Psidium accessions, presented in chapter I, the
transferability of Eucalyptus SNPs to Psidium for application in analyzes of genetic divergence
and other applications, including studies of genome association. The segregation results and
broad sense heritability estimates in population F2, presented in chapter 11, support dominance
model controlled by two genes, with epistatic effects, and the presence of only one dominant
allele conditions the resistance of the hybrid of P. guajava x P. guineense for M. enterolobii.
New hybrids of P. guajava with other accessions of wild Psidium should be developed and
evaluated in order to increase the sources of resistance to the pathogen, allowing effective
control of the same in commercial areas of guava. Seven markers associated with resistance to
Meloidogyne enterolobii in Psidium species presented in Chapter 111 were identified. The results
also suggest the existence of different sources of resistance to the nematode, since several SNPs
were identified on chromosome 3 of Eucalyptus.

Keywords: Guava, Aracé, SNPs, resistance, GWAS
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1.Introducéo geral

1.1 Importancia econdmica da goiabeira

A goiabeira (Psidium guajava), cultura mundialmente importante, pertence a familia
Myrtaceae, que compreende aproximadamente 130 géneros e 3.000 espécies de arvores e
arbustos distribuidos, principalmente, nos trépicos e subtropicos (WATSON e DALLWITZ,
2007). O Brasil é um grande representante dessa diversidade, onde um total de 60 espécies de
Psidium pode ser encontrado, sendo 47 endémicas (SOBRAL et al., 2016). E uma espécie de
grande valor econdmico, uma das importantes frutas do Brasil, devido a sua forma de consumo,
gue pode ser tanto in natura como na forma industrializada. O fruto da goiabeira varia de
tamanho, formato e sabor, dependendo da variedade (YAN et al., 2006; CORREA, 2010). Além
do mais, possuem bom teor de vitaminas A, B e C (&cido ascobico) e dos minerais, ferro, célcio
e fosforo. O conteddo de vitamina C de goiaba chega a superar o conteldo desta vitamina nos
sucos citricos (POMMER et al., 2013).

A goiabeira € originada da regido tropical do continente americano, com centro de
origem, provavel, na regido compreendida entre o Sul do México e o Norte da América do Sul
(PEREIRA et al., 2003). A faixa climatica favoravel a esta cultura ocorre proxima a linha do
Equador, em locais de baixa altitude, com temperaturas médias entre 24 e 28 °C, umidade
relativa média entre 37 e 96% e precipitacdo pluviométrica em torno de 1.000 mm/ano
(MANICA et al., 2000; GOMES et al., 2011).

O Brasil é o sétimo maior produtor mundial de goiaba, sendo a India 0 maior produtor,
seguido pela China, Tailandia, Pakistdo, México e Indénesia (PARIONA, 2017). Em 2014, o
Brasil colheu 323.872 t de goiaba em uma area de 15.171 ha. A grande parte dos pomares de
producdo de goiaba esta concentrada, principalmente, nas regides Sudeste e Nordeste do Pais,
que apresentaram producdo de 161.116 t e 145.745 t respectivamente, com destaque para 0s
estados de Pernambuco e S&o Paulo (AGRINUAL, 2015). Economicamente, o cultivo da
goiabeira é importante para o setor agroalimentar brasileiro, principalmente no Vale do
Submédio do Sdo Francisco que, nas Ultimas décadas, tem investido em tecnologias de
producdo para aumentar o rendimento e melhorar a qualidade das frutas (BUSTAMANTE,
2009).

1.2 O género Psidium
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O género Psidium compreende aproximadamente cerca de 92 espécies (GOVAERTS
et al., 2017). Os aragazeiros, como sdo chamadas as goiabeiras silvestres, apresentam ampla
distribuicdo no territorio brasileiro, bem como em outras partes do mundo. O género Psidium
tem representantes em todos os biomas brasileiros, e cerca de 43% das espécies sao do Brasil
(SOUZA, 2011). Além de P. guajava, as espécies P. guineense e P. cattleyanum sdo outras
duas espeécies que se destacam.

Embora existam vérias espécies com potencial para exploracéo econémica, P. guajava
¢ a Unica que apresenta interesse comercial, devido ao seu alto teor nutritivo, apresentando
elevados teores de vitaminas C e A. Além disso, 0 sabor e 0 aroma caracteristicos Ihe conferem
excelente qualidade organoléptica. As outras espécies sdo importantes para bancos de
germoplasma vinculados a programas de melhoramento vegetal (RISTERUCCI et al., 2005).

A floracdo da goiabeira se da apenas em ramos do ano. Suas flores sdo hermafroditas,
de coloragéo branca, formado por numerosos estames, com filetes brancos e um estigma central
localizado em cima das anteras. As anteras sdo de forma variavel e com duas tecas rimosas. O
gineceu € gamocarpelar, com ovario infero, apresentando, em média, 19,8 dvulos, inteiramente
soldado ao receptaculo floral, tri ou tetralocular e placentacdo marginal. Os botdes em pré-
antese apresentam-se com abertura superior entre as sépalas (SOUBIHE SOBRINHO, 1951;
PEREIRA, 1995). Alves e Freitas (2007), estudando o requerimento de polinizacdo em
goiabeira, reportaram que foi encontrada, em 91,5% das flores, uma pétala modificada em
forma de colher, que cobre completamente o estigma, protegendo-o enquanto a flor ainda esta
fechada, e 0 expondo somente apds a antese das flores, no momento em que o estigma ja esta
posicionado acima das anteras. Os autores comentam que esta hercogamia ainda nao havia sido
relatada na literatura em P. guajava, entretanto, a protecdo do estigma antes da deiscéncia das
anteras, constitui estratégia utilizada por varias espécies vegetais para prevenir a
autopolinizacdo.

Os aracazeiros estdo distribuidos em quase todos os estados do Brasil, com relatos de
espécies que ocorrem do Rio Grande do Sul até a Amazonia. Essas plantas vegetam nos mais
diferentes ecossistemas, sendo que P. guineense ocorre nas restingas, tabuleiros, cerraddes e
capoeiras, enquanto P. cattleyanum ocorre na floresta latifoliada semidecidua, matas ciliares,
matas de altitude e também nas restingas do Sul do Brasil (BRANDAO et al., 2002). Acessos
de aracazeiros séo importantes como fontes de resisténcia a M. enterolobii, patdbgeno que vem
dizimando plantagdes comerciais de goiabeira no Nordeste do Brasil, sendo que, muitas dessas

espécies de aracgazeiros sdo produtoras de frutas de alto valor nutricional, com potencialidade
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de uso em escala industrial, entretanto, requer muita pesquisa no que diz respeito a selecao de
acessos promissores e melhoramento genético (POMMER et al., 2013).

P. cattleyanum é uma espécie originaria do Sul do Brasil, e esta distribuida desde o
Rio Grande do Sul até a Bahia. E uma espécie arbustiva, geralmente com tronco tortuoso, com
ritidoma cinza marrom-avermelhado, descascamento em placas finas e irregulares, folhas
simples, opostas, com ldmina de 5-10 cm de comprimento, com pétalas e estames creme e
brancos, fruto subgloboso a obovoide. Seus frutos apresentam as melhores caracteristicas entre
as espécies de aracazeiros conhecidas (POMMER et al., 2013). O suco do aracd vermelho
apresenta valor nutricional considerdvel devido ao seu baixo teor de agucar, elevado teor de
compostos fenolicos, vitaminas e sais minerais (superior ao da macd) e preservacao de 45% do
teor de vitamina C (SANTOS et al., 2007).

As flores de P. cattleyanum sdo de coloracdo branca, hermafroditas e se apresentam
dispostas em pedunculo, solitérios, opostos, sendo os superiores axilares e com 0 mesmo
comprimento do peciolo. Os estames sdo de filetes brancos e anteras amarelas, muito
numerosas. O ovario € infero, com 3-4 Iéculos, com numerosos 6vulos dispostos em duas séries
verticais em cada loculo. O estilete é filiforme e o estigma capitado ou peitado. A espécie
floresce de setembro a janeiro. O grdo de polén apresenta formas diferentes, as quais sao:
triangular, arredondada, desiforme ou oval, sendo esses ultimos provavelmente ndo vidveis
(RASEIRA e RASEIRA, 1996). Gomes et al. (2015) observaram que as sementes de P.
cattleyanum iniciam a germinacdo aproximadamente 10 dias ap6s a semeadura quando ocorre
a abertura do opérculo e a protrusao radicular.

P. guineense é uma espécie arborea, com ramulos cilindricos e ligeiramente achatados.
Sua floracéo ocorre entre outubro e dezembro e, a frutificagdo, entre novembro e fevereiro.
Apresenta folhas simples, opostas, com lamina de 3,5-14,0 cm x 2,5-8,0 cm; flores axiladas,
isoladas ou em grupo de trés, com pétalas e estames brancos. Os botdes fechados medem 10 a
13 mm de comprimento, com pedinculos que medem entre 5 e 25 mm, podendo chegar a até
30 mm de comprimento e 1 a 2 mm de espessura. O célice, no estado inicial, é fechado
completamente e repartido longitudinalmente em cinco partes pequenas, suas pétalas tém
comprimento de 7 a 11 mm, apresenta grande numero de estames (de 160 a 300), medindo ente
7 e 10 mm de comprimento. As anteras medem de 1 a 3 mm de comprimento, estiletes medem
de 8 a 10 mm comprimento, ovario tri, tetra ou pentalocular com 50 a 100 6vulos por loculo. O
fruto é subgloboso, podendo ser também elipsoidal com 1 a 3 cm de comprimento, geralmente

com polpa amarela e sementes na quantidade de 22 a 100, podendo chegar até a 250 sementes
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por fruto, as quais medem 3 a 4 mm de comprimento (LANDRUM et al., 1995; POMMER et
al., 2013). Barbosa et al. (2014) observaram que as sementes de P. guineense apresentaram
melhores taxas germinativas na condicdo claro a 25 °C, o que reflete o comportamento de
espécies pioneiras, adaptadas ao Bioma Cerrado.

Outra espécie de aragazeiro que se destaca como sendo resistente a M. entrolobii é a
P. friedrichsthalianum, conhecida como aragazeiro da Costa Rica. Essa espécie € nativa da
Ameérica Tropical e é geralmente encontrada em jardins residenciais. A arvore alcanga 6-10m
de altura e possui ramos avermelhado-escuros, levemente pubescentes quando jovens. O tronco
é marrom-avermelhado com manchas acinzentadas. As folhas sdo opostas, simples, inteiras e
glandulosas; o peciolo mede 5-8 mm de comprimento; o limbo é eliptico, oblongo, eliptico-
oblongo ou ovoide, medindo 5-12 cm de comprimento e 2,5-5cm de largura; o apice €
acuminado. As flores, normalmente isoladas, possuem coloracdo branca, cinco pétalas e,
aproximadamente, 300 estames. O fruto € uma baga globosa que, quando madura, apresenta
epicarpo de coloragcdo amarelo esverdeada e mesocarpo macio e esbranquigcado, com cheiro
caracteristico. A polpa é rica em pectina e apresenta 83,15% de umidade, 0,78-0,88% de
proteinas, 5,75-6,75% de carboidratos, 0,39-0,52% de gorduras, 7,90% de fibras e 0,80% de
cinzas (REBOUCAS et al., 2008).
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Fotos: Costa, S.R (2017)

Figura 1. Botdes florais, flores e frutos de Psidium cattleyanum (A, B, C), P. guineense (D, E,
F) e P. friedrichsthalianum (G, H, I).

1.3 Resisténcia genética ao género Meloidogyne

A goiabeira é uma cultura afetada por varias doencas, algumas das quais causam
grande impacto econémico, como o declinio da goiabeira causada pelo nematoide Meloidogyne
enterolobbi. E uma doenca complexa, que aumenta a sensibilidade da planta a estresses
ambientais, e promove a podriddo progressiva das raizes de goiabeiras parasitadas (GOMES et
al., 2011).

O nematoide-das-galhas da goiabeira, M. enterolobii Yang e Eisenback, foi descrito
de uma amostra de raizes de uma arvore, na China, em 1983, tendo sido subsequentemente
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identificado em goiabeira naquele mesmo pais. Mais recentemente, foi indicado que M.
enterolobii é uma sinonimia de M. mayaguensis Rammah e Hirschmann, descrito originalmente
em Porto Rico, numa espécie selvagem de tomateiro. Atualmente, esse nematoide tem sido
detectado em diferentes regides do mundo, em diferentes plantas hospedeiras, inclusive em
espécies portadoras de genes de toleréncia a Meloidogyne spp. (CARNEIRO et al., 2012). No
Brasil o primeiro relato da ocorréncia desse patégeno em raizes de goiabeira, foi no Submédio
do Vale do Séo Francisco (CARNEIRO et al., 2001). As plantas atacadas exibem sintomas de
amarelecimento e forte bronzeamento de bordos de folhas e ramos, seguidos de amarelecimento
completo das folhas, intensa desfolha, galhas radiculares de dimensdes variadas, associadas
com necrose e reducdo no nimero de radicelas (SILVA e OLIVEIRA, 2010).

Espécies silvestres de Psidium vém sendo introduzidas em programas de
melhoramento da goiabeira, por apresentarem importante fonte de alelos para resisténcia ao
nematoide. A resisténcia de algumas espécies silvestres pode ser transferida para P. guajava
por meio de cruzamentos interespecificos. Espécies de Psidium j& foram estudadas quanto a
resisténcia a M. enterolobii e altos niveis de resisténcia foram encontrados (CARNEIRO et al.,
2007; ALMEIDA et al., 2009; CASTRO et al., 2012; MARTINS et al., 2013).

Até o momento, ndo tem sido reportado estudo eficaz com uso de porta-enxerto de
aracazeiros, controle quimico e bioldgico para o controle de M. enterolobii. Pinheiro et al.
(2014), em estudo para o controle bioldgico ao nematoide utilizando fungos micorrizicos em
mudas de goiabeira, observaram que o grau de colonizacdo radicular pelos FMA, isoladamente,
ndo constitui um indicativo de controle do nematoide. Carneiro et al. (2007) realizaram ensaios
com porta-enxertos e obtiveram taxa de 50% de pegamento entre a goiabeira ‘Paluma’ e P.
cattleyanum, logo ap0s a enxertia, sem, contudo, reportarem a compatibilidade a médio prazo.

As melhores expectativas para 0 manejo de M. enterolobii em pomares de goiabeira,
estd no desenvolvimento de novas cultivares, por meio de cruzamentos interespecificos entre
espécies de Psidium silvestres resistentes ao nematoide e goiabeiras. Costa et al. (2012),
desenvolveram hibrido resistente ao nematoide M. enterolobii, oriundo do cruzamento entre
P.guajava e P.guineense. Os autores comentam que a goiabeira ‘Paluma’ ao ser enxertada no
hibrido apresentou alto compatibilidade entre o enxerto e o porta-enxerto. Estudos referentes a
transferéncia de alelos de resisténcia a Meloidogyne por meio de cruzamentos ja vém sendo
reportados também em outras culturas. Carvalho (2013) trabalhou com a obtencéao de hibridos
de pimentdo com resisténcia a M. incognita. Candido (2013) obteve hibridos com resisténcia a

M. incognita em Cucumis melo L e observou que a resisténcia esta sob controle de mais de um
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locus génico, o que foi confirmado pela anélise quantitativa, que evidenciou a existéncia de seis
genes envolvidos na heranga da resisténcia ao nematoide.

Cinco diferentes genes da série Me foram identificados em Capsicum, controlando
algum nivel de resisténcia a M. arenaria, M. incognita, M. javanica e M. hapla (PINHEIRO et
al., 2015), enquanto o gene Mi confere efetiva resisténcia a trés espécies de Meloidogyne,
incluindo M. incognita (WILLIAMSON, 1998). Meloidogyne enterolobii tem demonstrado
viruléncia a plantas cultivadas em regiGes tropicais e subtropicais, devido a sua capacidade de
infectar tomateiros com o gene de resisténcia Mi-1 e plantas de Capsicum contendo genes da
série Me (PINHEIRO et al., 2015).

Trabalhos vem enfatizando que a resisténcia ao género Meloidogyne se da pelo controle
genético do tipo epistasia, que € a interecdo nao alélica em que alelos ndo homaologos interagem
entre si, modificando a proporcdo fenotipica mendeliana, para dois genes, que é 9:3:3:1.
Fatobene (2014), trabalhando com selecao de cafeeiros com resisténcia maltipla a nematoide
do género Meloidogyne, reportou que a resisténcia de cafeeiros silvestres a M. paranaensis
pode ser atribuida a expressao de um gene maior dominante, segregando para trés resistentes e
um suscetivel ou dois genes dominantes complementares, na proporcdo de nove resistentes e
sete suscetiveis na geracao F2. Vinholes (2014), reportou que a resisténcia de soja a M. javanica
é controlada por dois genes com efeitos combinados, suportando o modelo de resisténcia
controlada por dois genes recessivos (aabb) com efeito epistético e segregacao de 12:3:1.

1.4 Cruzamentos entre espécies de Psidium

A hibridacdo € o processo que permite a unido de espécies relacionadas ao que leva a
formacdo de hibridos interespecificos (RAMALHO et al., 2012). E um dos métodos mais
usados para transferir alelos de interesse de espécies silvestres para espécies cultivadas.

Muitas espécies do género Psidium possuem caracteristicas desejaveis que podem ser
usadas em programa de melhoramento de P.guajava. As espécies P. cattleyanum, P. guineense
e P. friedrichsthalianum apresentam resisténcia a M. enterolobii (CARNEIRO et al., 2007;
ALMEIDA et al., 2009; CASTRO et al., 2012, COSTA et al., 2012; SOUZA et al., 2014).

No processo de hibridacdo artificial, alguns fatores devem ser levados em
consideracdo, como o periodo de florescimento, a biologia floral dos genitores, receptividade
do estigma e a viabilidade do pdlen. No caso das espécies de Psidium, pouco se sabe das

necessidades de polinizacdo em P. guajava. Trabalhos encontrados apresentam dados muito
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divergentes a respeito da receptividade do estigma da goiabeira. Singh e Sehgal (1986)
afirmaram que o estigma da goiabeira esta receptivel dois dias antes da antese. Boti (2001),
sugeriu que ele fica receptivo na pré-antese, permanecendo por trinta horas. Soubihe Sobrinho
(1951), comentou que a receptividade do estigma se inicia no periodo da antese. Dasarathy
(1951), e Balasubrahmanyan (1985), afirmaram que a receptividade s acontece duas a trés
horas antes ou ap6s da abertura da flor. S&o José e Pereira (1987) sugeriram que a polinizacdo
da goiabeira deve ser efetuada imediatamente ap0s a emasculacao da flor. Ray (2002), sugeriu
que o estigma fica receptivo até 48 horas. Essas divergéncias podem ser explicadas em funcgéo
dos diferentes genotipos estudados. Segundo Singh e Sehgal (1968), em espécies silvestres de
Psidium, o melhor periodo da receptividade do estigma se situa dentro de uma hora apds
abertura das flores.

Geralmente os cruzamentos séo feitos em plantas que apresentam flores hermafroditas,
como no caso das espécies de Psidium, para isso é necessario realizar a emasculacéao das flores,
que consiste na retirada das pétalas, sépalas e anteras. Sdo José e Pereira (1987), observaram
que as emasculacdes das flores previnem a autopoliniza¢do. Esse método € necessario em
plantas autdgamas. Segundo Pommer et al. (2013) as flores tém que ser emasculadas pelo
menos dentro de uma hora antes da antese e, imediatamente ensacadas, sendo entdo polinizadas,
com polen recém-coletado ou armazenado, dentro de duas horas depois da emasculacéo, sendo
que o saco de protecdo podera ser removido entre cinco e seis dias apds a polinizacdo. No
entanto, Sao José e Pereira (1987) sugerem a retirada da protecdo apos 15 dias da polinizacéo.
E um procedimento simples e efetivo para evitar contaminac&o por pélen estranho.

Segundo Pommer e Murakami (2009), a maioria dos programas de melhoramento da
goiabeira € baseada em cruzamentos artificiais, com plantas de goiabeira sendo cruzadas entre
elas ou mesmo com diferentes espécies de Psidium, que resultam em cruzamentos
interespecificos. A realizacdo de cruzamentos controlados depende largamente da adequacéo
da técnica empregada para a coleta do polen e do momento mais favoravel para a polinizagédo
(POMMER et al., 2013).

Siqueira (2007) avaliaram a viabilidade polinica em cinco botdes florais de P. guajava
na pré-antese em diferentes horarios apds abertura da flor (8 h, 10 h, 14 h e 16 h). Os autores
observaram que a percentagem de viabilidade dos gréos-de-polen encontrada foi de 95,6%,
sendo ndo observados diferengas na viabilidade polinica nos diferentes horarios e que o estigma
se encontrava receptivo logo apds a antese, permanecendo assim até 16 h depois. Segundo Ray

(2002), os graos-de-polen da goiabeira permanecem viaveis por 90 a 135 dias a uma
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temperatura de 0 - 4,5 °C e umidade relativa de 0 - 25%, o0 mesmo observado em P. cattleyanum
var. lucidum e P. guineense.

Raseira e Raseira (1996), estudando P. cattleyanum, observaram consideravel perda
de viabilidade apds 21 dias de armazenamento em freezer (-16,5 °C). Seth (1963), citado por
Pommer e Murakami (2009), fez estudos comparativos de morfologia e biologia floral entre P.
guajava, P. guineense, P. chinense, P. molle e P. cattleyanum var. lucidum que indicaram que
as especies sdo muito similares, com pequenas modificacGes para P. cattleyanum. No entanto,
o0 autor afirma que a maturacao das gemas florais e de frutos foi mais rapida em P. cattleyanum,
que apresentou o pdlen de menor viabilidade, com temperatura para a sua germinacao de 25 °C,
contra 30 °C necessarios para as outras espécies. A longevidade do p6len também foi mais curta,
seu estigma se tornou receptivo assim que a flor se abriu, permanecendo assim por até 72 horas.
Nas outras espécies, 0 estigma estava receptivo apds a antese até 32 horas.

Em estudo do comportamento meiético das espécies de Psidium, conduzido por
Pessanha (2011), em diferentes estagios de botdes florais (antese dos botdes), foi possivel
confirmar o numero de cromossomos e o nivel de ploidia, visto que foram observados, no
diploteno e na diacinese, onze pares de cromossomos, conforme ja se menciona na literatura
(COSTA e FORNI-MARTINS, 2007; COSTA et al., 2008) para a espécie P.guajava
(2n=2x=22). Em relacdo a viabilidade dos grdos-de-polen, as diferentes plantas de goiaba e de
araca apresentaram viabilidade polinica superior a 90%.

Hirano (1967) observou que o polén de P. cattleyanum var. lucidum ndo podia ser
germinado e que P. cattleyanum e P. cattleyanum var. lucidum poderiam ser cruzados em
ambos os sentidos. Entretanto, P. guajava ndo poderia ser cruzada com P. cattleyanum ou P.
cattleyanum var. lucidum, e P. guineense, P. cujavillus ou P. friedrichsthalianum ndo poderiam
cruzar com P. cattleyanum ou P. cattleyanum var. lucidum. O autor mostra que o0 nimero de
cromossomo em P. guajava € 2n = 22, em P. cattleyanum 2n = 77 com base em dois acessos,
em P. cattleyanum var. lucidum 2n = 66; em P. cujavillus 2n = 44; em P. guineense 2n = 44;
em P. friedrichsthalianum 2n = 44,

Souza (2011), estudando a caracterizacdo molecular, citogenética e a selecdo de
espécies de Psidium (P. guajava, P. guineense, P. cattleyanum) resistentes a M. enterolobii,
observou que 0s acessos P. cattleyanum apresentaram variacdo de 2n = 44, 46, 48, 55, 58, 82,
e outras quatros espécies de Psidium apresentaram variac6es de 2n = 30, 36 e 48. O numero de

cromossomos em plantas de P. guajava foi de 2n = 22. Ray (2002), reportou que, em goiabeira,
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a maioria das cultivares comerciais tem nimero somético diploide, enquanto a cultivar sem
sementes é triploide e pouco produtiva na natureza.

A diferenca dos cromossomos dentro das espécies de Psidium poderia ser uma das
causas da incompatibilidade de porta-enxertos de P. cattleyanum com goiabeira e a nédo
obtencéo de hibridos interespecificos entre essas duas espécies. Segundo Techio et al. (2006),
para que a obtencdo do hibrido interespecifico seja bem-sucedida, é necessario que as espécies
a serem combinadas apresentem homologia cromossémica, garantindo, assim, a viabilidade do
hibrido. Portanto, o conhecimento das relagdes gendmicas é necessario para 0 sucesso de um
programa de hibridagé&o.

Costa et al. (2008), estimaram o tamanho do DNA em espécies de P. cattleyanum, P.
guajava (frutos vermelhos) e P. guajava (frutos amarelos), verificando que o genoma de P.
cattlenianum era maior que o de P. guajava. Souza (2011), observou que a Vvariacdo
interespecifica de contetdo de DNA nuclear apresentou relacdo direta com o nivel de ploidia,
na maioria dos acessos estudada, tendo sido dezesseis acessos de aragazeiros (Psidium sp., P.
cattleyanum e P. guineense) e dois acessos de goiabeira (P. guajava). O autor afirmou que as
informacdes relativas a caracteristicas citogenéticas e conteido de DNA podem contribuir para
o0 entendimento das relagdes de incompatibilidade entre aragazeiros e goiabeiras.

Na literatura vem sendo reportado, a obtencdo de hibridos interespecificos entre
espécies de Psidium. Costa et al. (2012) obtiveram hibrido interespecifico entre P. guajava x
P. guineense resistente a M. enterolobii. Milan et al. (2007) trabalharam no desenvolvimento
de hibridos entre espécie de Psidium para resisténcia a M. incognita na Malasia. Ogawa 2 é
reportado como sendo hibrido interespecifico entre P. guajava e Psidium sp., desenvolvido em
Seropédica, Rio de Janeiro (PEREIRA e NACHTIGAL, 2002), sem estar evidente que tenha
sido resultado de cruzamento controlado ou natural. Landrum et al. (1995) citaram a existéncia
de hibridos naturais entre P. guajava e P. guineense, em trés regides da Ameérica Latina,
tomando como referéncia caracteres morfolégicos e quimicos.

Cruzamento entre P. cattleyanum var. lucidum e P. guajava resultou em frutos sem
sementes, sendo que P. cattleyanum var. lucidum foi considerado octaploide e, P. guajava,
diploide (Pommer e Murakami, 2009). Negi e Rajan (2007) destacaram que 0 cruzamento entre
P. guajava e P. molle foi incompativel, mas quando P. molle foi usado como planta materna, o
cruzamento foi compativel. Ainda, segundo os autores, o hibrido interespecifico foi tolerante a
murcha, uma importante doenca da cultura na Asia e Africa, e compativel quando usado como

porta-enxerto de variedades comerciais de goiabeira.
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1.5 Marcadores moleculares

Nas Ultimas décadas, o uso de marcadores moleculares surgiu como uma alternativa a
reducao do tempo de execucdo em programas de melhoramento, principalmente quando se trata
de plantas perenes, em que se tem procurado associar a informacéo obtida pelos marcadores a
aspectos de diversidade genética e mapeamento de regifes gendmicas com influéncia em
caracteristicas fenotipicas de interesse (OLIVEIRA et al., 2014). Atualmente, tem se utilizado
a associacao de técnicas classicas a ferramentas biotecnoldgicas, com o objetivo de aumentar a
eficiéncia de selecdo e caracterizacdo de germoplasmas, bem como a maximizacao dos ganhos
genéticos, permitindo, aos melhoristas, 0 acesso e a selecdo da variabilidade a nivel de DNA
(SOUZA et al., 2014).

Diversos estudos de caracterizacdo de goiabeira e/ou aracazeiros, tanto nativos como
introduzidos em BAGs, foram realizados com o uso de marcadores moleculares. Hernandez-
Delgado et al. (2007) analisaram 52 acessos de Psidium de uma cole¢cdo mexicana com base
em marcadores AFLP. Esses autores observaram a formacdo de dois grupos principais, sendo
0 primeiro, composto por acessos de P. cattleyanum e P. friedrichsthalianum e o segundo por
acessos de P. guajava. Rueda et al. (2006) caracterizaram 27 acessos de goiabeira (P. guajava)
de uma colecdo do Centro de Pesquisa Colombiana com base em marcadores RAPD e o0s
mesmos observaram a formacéo de 16 grupos, sendo o indice de similaridade de 0,78. Pessanha
et al. (2011) avaliaram a similaridade genética de 20 acessos de Psidium ssp., por meio de
marcadores RAPD, cujo dendograma gerou dois grupos, sendo o primeiro constituido por
espécies de goiabeira e o segundo contendo as espécies P. guinnense. Corréa et al. (2011),
estudando similaridade genética de 62 acessos de goiabeira e 24 de aragazeiro por meio de
marcadores AFLP, reportaram similaridade variando de 28 a 98%. Costa e Santos (2013)
observaram similaridade de 82,4% entre acesso de goiabeira e aracazeiros (P.guineense, P.
cattleyanum e P. friedrichsthalianum) por meio de marcadores SSR. Souza et al. (2014),
estudando a variabilidade genética entre acessos de aragazeiros das espécies P. cattleyanum, P.
guineense e acessos de goiabeiras por meio de marcadores RAPD, reportaram similaridade de
71%, mostrando que 0s acessos apresentam caracteristicas em comum. Esses trabalhos poderdo
servir de norteamento para futuros trabalhos de compatibilidade entre os gendtipos estudados,
visando a obtencédo de porta-enxertos resistente a M. enterolobii para cultivares de goiabeira.

Os marcadores moleculares tém despontado em programa de melhoramento de

plantas, atraves da identificacdo direta dos genotipos, superando muitas vezes, as limitacdes na
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obtencdo de dados fenotipicos. Além disso, 0 tempo de desenvolvimento de variedades nos
programas de melhoramento pode ser reduzido, resultando, assim, na obtencéo de materiais
com caracteristicas de interesse mais rapidamente e retorno mais rapido do investimento
aplicado (FERREIRA et al., 2007).

E evidenciado, que os estudos com o uso de marcadores moleculares de DNA esto
amplamente empregados, em andlises genéticas, para as mais diversas finalidades como:
identificacdo de clones, hibridos, cultivares, estudos de fluxo génico e estimativas de taxa de
cruzamento e parentesco. Para Faleiro et al. (2003), os marcadores podem ser utilizados para a
confirmagdo de fecundagdo cruzada em plantas envolvendo cruzamentos inter e
intraespecificos, sendo de aplicacdo confidvel e rdpida, por se tratar de anélise do DNA,
permitindo a confirmacéo da hibridacdo em estagios iniciais de desenvolvimento dos supostos
hibridos. Junqueira et al. (2008) confirmaram hibridos entre espécies do género Passiflora, os
quais foram P. glandulosa x P. edulis f. flavicarpa, P. glandulosa x P. edulis edulis, P. edulis
f. flavicarpa x P. coccinea, P. caerulea x P. amethystina, P. galbana e P. actinia, entre P.
coccinea x P. setacea, entre F1 (P. coccinea x P. setacea) x P. coccinea, e entre F1 (P. coccinea
X P. setacea) x P. mucronata. Cristofani et al. (2001) identificaram hibridos interespecificos
em citros utilizando marcadores RAPD e SSR. Os autores reportaram que as técnicas
moleculares RAPD e SSR foram eficientes para a confirmacdo de hibridos, podendo ser
utilizados em viveiros e programas de melhoramento envolvendo cruzamentos controlados,
sendo que os marcadores SSR apresentaram maior eficiéncia que os RAPDs na identificacao
de hibridos. Schuck (2012). Identificou hibridos interespecificos entre Vitis labrusca e Vitis
rotundifolia por meio de SSR.

Em diversas culturas, os marcadores microssatélites e SNP (Single Nucleotide
Polymorphism) tém sido os mais comumente utilizados para a selecdo e mapeamento de regides
genbmicas associadas com genes e QTL (Quantitative Trait Loci), como em soja (DIAS et al.,
2009; ROSA, 2015), arroz (PINHEIRO et al., 2012) e milho (TEIXEIRA et al., 2013).

1.6 Polimorfismo de uinica base (“Single Nucleotide Polymorphism” — SNP)

Durante muitos anos, os microssatélites tém sido o tipo de marcador mais utilizado
devido as altas taxas de polimorfismo, os beneficios da PCR, e a capacidade de funcionar em
equipamentos de laboratério comumente disponiveis (BENICIO, 2012). Porém, eles

apresentam restricbes em automocao abundancia limitada em termos de saturacéo das regies
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gendmicas, bem como dificuldades na comparacdo dos dados obtidos entre laboratérios devido
a diferencas nos tamanhos relativos dos alelos de acordo com o tipo de plataformas de
genotipagem utilizada (THOMSON et al., 2012).

Os avancos tecnoldgicos tém aumentado a dispolibilidade de sequéncias genéticas nos
ultimos anos, principalmente, com o término do projeto genoma de diversas espécies, foi
possivel a deteccdo de um grande nimero de altere¢des de bases Gnicas no DNA, ao passo que,
essas alteracdes possibilitaram o desenvolvimento de uma nova classe de marcadores
moleculares, os baseados em polimorfismo em um Gnico par de base (SNP) (BUENO, 2012).
Estudos recentes tém demonstrado o potencial do marcador, “Single Nucleotide
Polymorphism” (SNPs) como a proxima geragdo de marcadores genéticos em plantas, visto que
esses marcadores sdo muito abundantes e ocorrem com grande frequéncia no genoma de planta
(BUENO, 2012; COSTA, 2014) e caracterizam-se por serem predominantemente bialélicos.

Segundo Choi et al. (2007), os marcadores SNP sdo mais abundantes que o0s
microssatélites, aumentando a chance de sucesso em diversas aplica¢cdes, como a construcao de
mapas genéticos de alta resolucdo, o0 mapeamento de QTL, o diagnostico genético, a analise da
estrutura genética da populacéo, a filogenia, entre outras.

O desenvolvimento da tecnologia de SNP chips promoveu aumento exponencial no
namero de marcadores disponiveis para seres humanos, animais e vegetais bem como estudos
gendmicos com alta densidade de marcadores e genotipagem com marcadores SNP em alta
resolucdo para vegetais ja vem sendo relatados (JUNIOR, 2013). Oliveira et al. (2014a)
caracterizaram um banco ativo de mandioca por meio de marcadores SNPs. Segundo os autores,
0s SNPs podem ser mais apropriados do que marcadores microssatélites, devido a sua elevada
distribuicdo no genoma e o elevado grau de automacao do processo de genotipagem. Emanuelli
et al. (2013) avaliaram a diversidade, estrutura e diferenciacdo genética em acessos de uma
colecdo de germoplasma de uva, por meio de marcadores SNP. Kaga et al. (2012) avaliaram a
variacdo genética e estrutura genética de 1603 acessos de soja japonesa e exotica por meio de
marcadores SNPs, visando selecionar acessos que representassem a diversidade genética de
toda a colecdo para formar uma colecédo nuclear. Os autores reportam que a diversidade genética
nos acessos de soja japonesa foi menor que na soja exotica e que a analise de agrupamento
permitiu a diferenciacéo genética entre os acessos de soja japonesa e exotica.

A utilizagcdo dos marcadores SNPs, associados a caracteristicas de interesse nos
programas de melhoramento genético de plantas, esta sendo bastante empregado em algumas

culturas. Nicole (2013), em estudo sobre a identificacdo de marcadores SNPs associados com
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resisténcia a antracnose do colmo em milho, utilizou 682 marcadores, onde 12 marcadores SNP
foram significativamente associados a resisténcia a antracnose do colmo, sendo que oito
marcadores apresentaram efeito genético aditivo, e quatro, efeito de dominancia. Vinholes
(2014) identificou em uma populagédo nao estruturada de soja 12 marcadores SNPs associados
a resisténcia ao nematoide de galhas, localizados no cromossomo 13. ldentificar SNPs
informativos e associados a caracteristicas agrondémicas de interesse contribuird para aumentar
a eficiéncia da selecéo de plantas (HA et al., 2007)

N&o ha na literatura trabalhos reportando marcadores associados a resisténcia a
nematoide em espécies de Psidium. Portanto, selecionar plantas a partir de dados genotipicos
resulta em algumas vantagens importantes com relacdo a uma selegcéo baseada em informacgdes
gendtipicas, como para caracteristicas de dificil avaliacdo fenotipica, de elevado custo, quando
exige caracteres especificos, como inoculacdo de patdgenes no caso de resisténcia a nematoides
(VINHOLES, 2014), ao passo que é importante trabalhos dessa natureza para o avanco dos
programas de melhoramento da espécie de Psidium. S8o evidentes os beneficios da selecdo
assistida por marcadores no melhoramento de plantas, uma vez que estes vém somar as
avaliacdes do melhoramento classico e acelerar o processo de desenvolvimento de cultivares,
pois, a avaliacdo pode ser feita em qualquer fase de desenvolvimento da planta sem que haja
interferéncia ambiental e, além disso, é possivel avaliar um grande nimero de genotipos por
vez (GAMA, 2015).

1.7 Associacdo gendmica ampla

O melhoramento genético tem, proporcionado com sucesso 0 aumento de
produtividade e a melhoria de caracteristicas de interesse na agricultura, sendo que muitos
métodos surgiram ao longo dos anos no intuito de otimizar o processo de selecdo de individuos
mais produtivos, ao passo que, com o desenvolvimento dos marcadores moleculares e 0 avango
em técnicas de biologia molecular, existe a expectativa de que informacdes genotipicas (obtidas
por meio de marcadores moleculares) uma vez correlacionadas com caracteristicas fenoticas de
interesse, possam ser amplamente utilizadas na identificacdo e selegdo de individuos com
maiores valores genéticos (RESENDE et al., 2013).

A deteccdo e a exploracdo da variagdo genética sempre foi uma etapa fundamental do
melhoramento de plantas. Técnicas que envolvem o sequenciamento parcial de genomas

através da reducao de complexidade tém sido usadas com resultados promissores para estudos
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de Genome Wide Association Studies (GWAS) (PASSIANOTTO, 2014). Variacgdes presentes
no DNA associadas com caracteres de interesse agrondmico foram abordados durante as duas
ultimas décadas com diferentes tipos de marcadores moleculares (VARSHNEY et al., 2009).
Mais recentemente, o aumento do conhecimento do genoma permitiu a identificacdo de
variagBes que representam o tipo mais abundante de variacdo genética existente, 0s
polimorfismos de base Unica - Single Nucleotide Polymorphism — SNP (PASSIANOTTO,
2014).

Com o rapido desenvolvimento das tecnologias de sequenciamento e métodos
computacionais, GWAS é utilizada como uma poderosa ferramenta para detectar a variacao
natural relacionada aos caracteres complexos em diversas culturas (RAFALSKI, 2010).
Pantalido (2016) a partir do estudo GWAS com 34.955 SNPs distribuidos nos 12 cromossomos
de arroz e com a andlise conjunta em todos os experimentos, observou que 31 desses
marcadores foram associados de forma significativa a produtividade. O autor comenta que 0s
31 marcadores SNPs identificados pelo estudo GWAS podem ser o ponto inicial para o melhor
entendimento do controle genético da produtividade do arroz. No mesmo estudo ainda foram
identificados 13 SNPs significativamente associados a produtividade sob déficit hidrico e 13
SNPs em ambiente sem deficiéncia hidrica. Em relacdo ao ambiente sem déficit hidrico, 10
genes foram identificados como tendo SNPs significativos, enquanto que no ambiente com
déficit hidrico, seis genes tiveram SNPs significativos, sendo que os genes serdo inicialmente
validados por PCR quantitativo, e eventualmente, convertidos em marcadores para selecdo
assistida, a fim de aumentar a eficiéncia no desenvolvimento de cultivares de arroz mais
tolerantes a seca.

Na GWAS, o ajuste é feito, de maneira geral, marcador a marcador em grandes
populacgdes, ndo estruturadas, em que o individuo supostamente se relacionam entre si, por meio
de um ancestral comum em dado de tempo (RESENDE et al., 2013). Estudos de associa¢do
gendmica ampla analisam variagdes da sequéncia do DNA de todo o0 genoma, tendo como
objetivo identificar caracteristicas fenotipicas de interesse (PANTALIAO, 2016). Portando, a
identificacdo de macadores associados as caracteristicas de interesse auxiliara a selecdo de
plantas nos programas de melhoramento da goiabeira e, consequentemente, a obtencdo de
plantas com caracteristicas desejadas de forma mais rapida e eficiente.

Segundo Santiago (2015), o conceito de GWAS foi primeiramente utilizado pela
comunidade cientifica envolvida com a genética epidemioldgica humana, tendo como objeto

de estudo a identificacdo de variaches genéticas e a associacdo dessas variagbes com
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determinadas doengas. Diferentemente de GWAS em humanos, GWAS em plantas geralmente
usam recursos permanentes, sendo uma populacdo de variedades diversas que pode ser
fenotipada para muitos caracteres, podendo, posteriormente, gerar populacfes de mapeamento
especificas para determinados caracteres ou QTLs (Quantitative Trait Loci) especificos
(PANTALIAO, 2016; ATWELL et al., 2010) Biscarini et al. (2016) em estudos de associacio
gendmica para morfolologia de plantas, gréos e arquitetura de raiz em 391 acesso de arroz
utilizando 5.700 SNPs, os autores identificaram 42 (SNP) associa¢cdes genotipo-fenotipo, onde
21 foram associados a morfologia, sendo destes, 11 para qualidade de gréos e 10 associados
para tracos da arquitetura da raiz. Os autores comentam que GWAS na detec¢do de QTLs séo
importantes para caracteristicas relevantes no arroz e identificacdo de associacdes fortes que
podem ser utilizadas para seleccdo em cultura de arroz irrigado temperado.

Os objetivos do presente estudo foram estudar a divergéncia genética em acessos de
goiabeira e aragazeiros por meio de marcadores SNPs desenvolvidos para Eucalyptus para
servir de subsidio para atividades de recursos genéticos e melhoramento da goiabeira, bem
como a associacdo genémica ampla e estimar o nimero de genes envolvidos na resisténcia a
M. enterolobii, tendo como referéncia a segregacdo em populacdo F2 de hibrido de Psidium

guajava x P. guineense, sendo este o primeiro trabalho realizado com espécies de Psidium.
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RESUMO

Polimorfismo de nucleotideo tnico (SNP) é um marcador molecular confiavel e potente para
estudos genéticos, incluindo divergéncia genética. Até agora ndo foram desenvolvidos SNPs
para Psidium, incluindo goiaba. No presente trabalho, ha relato da transferibilidade de SNPs de
Eucalyptus para Psidium para aplicacdo em analises de divergéncia genética e outras
aplicagoes, incluindo estudos de associacdo gendmica. Cinquenta e trés acessos de Psidium,
incluindo quarenta e sete P. guajava, foram genotipados com o 60K EUCHIP. Para
visualizagdo da similaridade genética, utilizou-se o dendrograma UPGMA gerado da matriz de
similaridade do coeficiente de Jaccard. Subpopulagdes foram também identificadas com base
na analise bayesiana, utilizando-se o software Structure. Cerca de 7% e 2% SNPs
de Eucalyptus amplificaram nos acessos de Psidium analisados e validados em outro conjunto
de individuos de goiabeira, respectivamente. Os acessos de goiabeira apresentaram
similaridade entre 0,58 e 1,00, com dendrograma apresentando valor co-fenético de 0,97. Foi
observada a formacao de cinco grupos: o primeiro grupo formado por 44 acessos de goiabeira,
0 segundo, apenas por um acesso de goiabeira, o terceiro, por aracazeiros de P. guineense, 0
quarto, formado por dois acessos de goiabeira, € 0 quinto grupo foi formado por acessos de
aracazeiros da espécie P. cattleyanum. O numero de subpopulacbes sugeridas nas analises
bayesianas foi de sete. Em geral, o dendrograma com SNPs apresentou concordancia com o
dendrograma de SSR analisado em estudo anterior e também com a estrutura biolédgica do
género, uma vez que diferentes espécies ndo foram agrupadas, indicando a possibilidade de
transferibilidade entre géneros de Myrtaceae.

Palavras-chaves: Structure, dendrograma, transferibilidade, Myrtaceae
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ABSTRACT

Single nucleotide polymorphism (SNP) is a reliable and powerful molecular marker for genetic
studies, including genetic divergence. So far, SNPs were not developed for Psidium species,
including guava. Here we report the transferability of SNPs developed for Eucalyptus to
Psidium in order to analyze genetic divergence with a final goal of broad applications, including
genome-wide association studies. Fifty-three Psidium accessions, including forty-seven P.
guajava, were genotyped with the EUCHIP60K. A similarity matrix was built based on Jaccard
index and genetic distances were plotted in an UPGMA dendrogram. Subpopulations were also
identified based on Bayesian analysis with the Structure software. Around 7% and 2% SNPs of
Eucalyptus were amplified in the analyzed Psidium accessions and validated in another set of
guava individuals, respectively. The dendrogram similarity ranged from 0.58 to 1.00, whit a co-
phenetic value of 0.97. Five groups were identified at dendrogram cut point of 0.7: the first with
44 guava accessions, the second with a guava accession, the third with three P. guineense
accessions, the forth with two guava accessions and the fifth with three P. cattleyanum
accessions. The Bayesian analyses suggested seven subpopulations, with formation of two
additional groups with guava accessions. In general the SNPs dendrogram agreed with previous
SSR dendrogram and also with biological genus structure, since than different species were not
grouped, indicating that transferability among Myrtaceae genus was possible and could be
applied until specific Psidium SNPs are developed.

Keywords: Structure, Dendrogram, transferability, Myrtaceae
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2.1 INTRODUCAO

A familia Myrtaceae compreende aproximadamente 130 géneros e 3.000 espécies de
arvores e arbustos distribuidos, principalmente, nos tropicos e subtropicos (WATSON e
DALLWITZ, 2007). O Brasil ¢ um grande representante dessa diversidade, onde um total de
60 espécies pode ser encontrado, sendo 47 endémicas (SOBRAL et al. 2016). A espécie de
goiabeira é a de maior valor econémico no género Psidium, sendo uma importante fruta pra
Brasil e para 0 mundo, podendo ser consumida tanto in natura, como de forma industrializada.
A fruta possui bom teor de Vitaminas C (acido ascérbico), chegando a superar o conteldo desta
vitamina nos sucos citricos (POMMER et al. 2013).

O nematoide-das-galhas, Meloidogyne enterolobii, é atualmente, responsavel pelo
declinio da producdo da goiaba no Brasil. Espécies silvestres de Psidium vém sendo
introduzidas em programa de melhoramento de goiabeira, como fonte de resisténcia a M.
enterolobii, como reportado por Costa et al. (2012), com o desenvolvimento de hibrido de P.
guajava X P. guineense.

Diversos estudos de caracterizacdo de goiabeira e, ou aragazeiros, tanto nativos como
introduzidos em BAGs, foram realizados com o uso de marcadores moleculares. Hernandez-
Delgado et al. (2007) analisaram 52 acessos de Psidium de uma cole¢cdo mexicana com base
em marcadores AFLP. Esses autores observaram a formacao de dois grupos principais, sendo
0 primeiro composto por acessos de P. cattleyanum e P. friedrichsthalianum e, o segundo, por
acessos de P. guajava. Rueda et al. (2006) caracterizaram 27 acessos de goiabeira (Psidium
ssp.) de uma colecdo do centro de pesquisa colombiana com base em marcadores RAPD,
reportando a formacao de 16 grupos, com indice de similaridade de 0,78. Pessanha et al. (2011)
avaliaram a similaridade genética de 20 acessos de Psidium ssp., por meio de marcadores
RAPD, cujo dendograma gerou dois grupos: o primeiro constituido por goiabeiras e o segundo
contendo os acessos de P.guineense. Valdés-Infante et al. (2007) reportaram a caracterizacao
de acessos de goiabeira de origem cubana com microssatélites. Costa et al. (2012), em estudo
de quatro espécies de Psidium, compreendendo 61 acessos, reportaram similaridade entre
P.guajava e P.guineense de 82,4% por meio de marcadores SSR. Kidaha et al. (2014)
caracterizaram 58 cultivares de goiabeira no Quénia, por meio de marcadores SSR e ISSR e
observaram a formacéo trés grupos ao utilizar o marcador SSR e quatro grupos formados pelo

marcador ISSR.

38



Apesar dos marcadores microssatélites se destacarem por serem altamente
informativos, codominantes, abundantes, multialélicos, aparentemente distribuidos por todo o
genoma, estudos recentes tém demonstrado o potencial do marcador “Single Nucleotide
Polymorphism” (SNP) como a proxima geracdo de marcadores genéticos em plantas, visto que
esses marcadores séo abundantes e ocorrem com grande frequéncia no genoma (BUENO, 2012;
COSTA, 2014). Os marcadores SNPs tém como base as muta¢des de base Unica na cadeia de
DNA, trocas ou isencdes / delecdes, sendo as mais comuns as trocas entre purinas. Segundo
Choi et al. (2007), os marcadores SNP sdo mais abundantes que os microssatélites, aumentando
a chance de sucesso em diversas aplicagcdes, como a construcdo de mapas genéticos de alta
resolugdo, o mapeamento de QTL, o diagndstico genético, a analise da estrutura genética da
populacdo, a filogenia, entre outras.

Estudos sobre divergéncia genética em plantas com base em marcadores SNP vém
sendo reportados. Oliveira et al. (2014a) caracterizaram um banco ativo de mandioca por meio
de marcadores SNPs. Segundo os autores, os marcadores SNPs podem ser mais apropriados do
gue os marcadores microssatélites, devido a sua elevada distribuicdo no genoma e o elevado
grau de automacdo do processo de genotipagem. Emanuelli et al. (2013) avaliaram a
diversidade, estrutura e diferenciagcdo genética em acessos de uma colecdo de germoplasma de
videira, por meio de marcadores SNP. Kaga et al. (2012) avaliaram a variacdo genética e a
estrutura genética de 1603 acessos de soja japonesa e exética por meio de marcadores SNPs,
visando selecionar acessos que representassem a diversidade genética de toda a colecdo para
formar uma colecdo nuclear. Os autores reportaram que a diversidade genética nos acessos de
soja japonesa foi menor que na soja exoética e que a analise de agrupamento permitiu a
diferenciacdo genética entre 0s acessos de soja japonesa e exotica.

Até 0o momento, ndo tem sido reportada a existéncia de SNPs para espécies de Psidium.
Uma alternativa para viabilizar as analises de SNPs em espécies para as quais ainda ndo existam
primers especificos é a transferéncia de primers de espécies evolutivamente proximas. Alguns
estudos reportaram sucesso na transferibilidade de marcadores entre espécies da familia
Myrtaceae. Siqueira (2014) reportou taxa de transferibilidade em torno de 9,2 % de SSRs
desenvolvidos para genoma de espécies de Eucalyptus para o genoma de Eugenia klotzschiana.
Santos et al. (2011) caracterizaram populagdes naturais de goiabeira serrana (Acca sellowiana)
com o uso de iniciadores microssatélites desenvolvidos para espécies de Eucalyptus.

O objetivo do presente trabalho foi estudar a divergéncia genética em acessos de

goiabeira e aragazeiros por meio de marcadores SNPs desenvolvidos para Eucalyptus para
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servir de subsidio para atividades de recursos genéticos e melhoramento da goiabeira, como a

associagdo gendmica ampla.

2.2 MATERIAL E METODOS

Material Botanico

O material usado nesse trabalho pertence ao Banco Ativo de Germoplasma (BAG) de
goiabeira e aracazeiro, localizado no Campo Experimental de Bebedouro, pertencente a
Embrapa Semiérido, Petrolina, PE. Foram analisados 53 acessos do género Psidium, sendo 47
acessos de P. guajava, trés de P. guineense e trés de P. cattleyanum. Esses acessos foram
coletados em nove estados brasileiros: Amazénas, Bahia, Goias, Maranhdo, Pernambuco,

Rondonia, Roraima, Rio Grande do Sul e Sergipe (Tabela 1).

Extracdo e Quantificacdo do DNA

Foram coletadas folhas jovens e sadias dos 53 acessos de Psidium e colocadas em saco
de papel, devidamente identificados, e acondicionadas em freezer -80 °C até 0 momento da
extracdo de DNA.

Na extracdo de DNA, foi utilizado o protocolo CTAB 2x de Doyle e Doyle (1990), com
as seguintes modificacbes: A maceracdo mecanica foi realizada na presenca de nitrogénio
liquido, até a obtencdo de um pé fino; o vegetal macerado de cada amostra foi transferido para
tubos duplicados de eppendorf de 2 mL, contendo cada um 950 uL de tampao CTAB 2x; as
amostras foram colocadas em banho-maria a 60 °C durante 30 min, com inversdo dos tubos a
cada cada 10 min; apos o tempo de 30 min, foram adicionados 950 uL de cloroformio: alcool
isoamilico (24:1), seguido de centrifugacdo a 6.000 rpm, por 10 min. Foram transferidos , 700
uL do sobrenadante para um novo tubo eppendorf de 1,5 ml; foram adicionados 467 uL de
alcool isopropilico gelado, com suaves inversdes do tubo, que foi mantido por 20 min em gelo;
apos esse periodo as amostras foram centrifugadass a 10.000 rpm para deposi¢do do ‘pellet’
no fundo do tubo. Em seguida o sobrenadante foi descartado em capela de exaustdo de gases.
As paredes dos tubos foram secas com um cotonete esterilizado em ultravioleta; o ‘pellet’ foi

ressuspendido em 30 pL Tris-EDTA, permanecendo por 24 h na geladeira para completa
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dissolugdo do ‘pellet’. A remocdo de RNAs coextraidos foi realizada com 10% de RNAse por
45 min em banho-maria a 37 °C.

A quantificacdo do DNA foi realizada em gel de agarose a 0,8%, corado com brometo
de etidio. Foi realizada pela comparacéo visual e intensidade das bandas de DNA extraido com
bandas do DNA do fago Lambda de concentragcdo conhecida. A integridade das amostras de
DNA foi avaliada pela auséncia de rastro de DNA. As amostras foram diluidas para 50 ng/uL

e armazenadas a -20 °C.

Anélises com marcador “single nucleotide polimorphism” (SNP)

As amostras de DNA dos acessos foram genotipadas com o 60.904 SNPs do chip
EUChip60K, desenvolvido por Silva-Junior et al. (2015). Os servigos de genotipagem foram
realizados pela GENESEEK (LINCOLN, NE, USA). Foram selecionados SNPs que também
amplificaram em populacdo F, de 189 individuos de um cruzamento entre P. guajava X P.

guineense.

Anotacao e andlise dos dados de SNPs

Os SNPs foram transformados em cadigos binarios para a presenga (1) versus auséncia
(0) de alelos, para construir uma matriz de similaridade do indice de Jaccard. O dendrograma
com as distancias das cultivares foi confeccionado pelo método de agrupamento UPGMA
(Método de Agrupamento ndo Ponderado com Base na Média Aritmética). A avaliagcdo do
ajuste do dendrograma foi realizada pela correlacdo cofenética, ou seja, a correlacdo entre as
distancias reais e as representadas graficamente. Para essas andlises, utilizou-se o aplicativo
computacional NTSY Spc (ROHLF, 2000).

Também foi utilizado o agrupamento baseado em modelo implementado no programa
de software STRUCTURE (PRITCHARD et al. 2000). O algoritmo Bayesian identifica
subpopulaces geneticamente distintas baseado em frequéncias alélicas. As andlises para
definir o nimero de K ou de subpopulagbes existentes consistiram em quatro réplicas
independentes, com valores de corte de 100.000 permutacdes (burning) e 100.000 simulagdes

de cadeias de Monte Ca.

Desenho de primers com sequencias de SNP de Eucalyptus e reac6es de PCR
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Para verificar a convalidagdo da transferibilidade dos SNPs, treze pares de Primers’
dos SNPs foram desenhados com o software publico Primer3 (http://bioinfo.ut.ee/primer3/).

O teste foi realizado em espécies P. guajava, P. guineense, P. cattleyanum e P.
friedrichsthalianum e oito plantas oriundas de uma populacdo F2 de Psidium (Tabela 2). As
reacdes de amplificacdo de PCR foram realizadas para um volume final de 10 pl, contendo 30
ng de DNA gendmico, 1x de tampé&o para Tag DNA polimerase, 2,5 mM MgClz, 0,2 mM de
dNTP’s, 0,2 uM de cada ‘primer’ e 0,75 unidades de enzima Taq DNA Polimerase, conforme
procedimento descrito por Bricefio et al. (2010) e Costa e Santos (2013). A programacao para
as amplificacdes consistiu de desnaturacéo inicial a 94 °C por 4 min, seguida de 37 ciclos a 94
°C por 45s, 54 °C por 60 s e 72 °C por 60 s e uma etapa de extenséo final a 72 °C, por 5 min.
Apos a amplificagdo, foram adicionados, em cada amostra de DNA, 5 ul de formamida, seguido
da completa desnaturacdo a 94 °C por 5 min em termociclador. As amostras foram mantidas em
gelo até serem amplificadas no gel de poliacrilamida.

Os produtos de amplificacdo foram separados em gel de poliacrilamida 6%
[acrilamida/bisacrilamida (19:1), 7,5 M de uréia e tampdo TBE 5x], preparado em placa de
vidro tipo sanduiche com capacidade de 60 pocos, sendo a corrida de eletroforese realizada por
um periodo de aproximadamente 3 h, com poténcia constante de 45 W. Marcador molecular
Ladder 50 pares de bases (pb) (Fermentas) foi carregado nas extremidades laterais de cada gel.
Os géis foram corados com nitrato de prata, conforme procedimentos descritos por Creste et al.
(2001).

2.3 RESULTADOS E DISCUSSAO

No experimento, foram gerados 3523 SNPs de Eucalyptus para Psidium, e destes
foram escolhidos 888 SNPs para a presente analise de diversidade, pois também amplificaram
numa populacdo F- de hibrido interespecifico. O chip EUChip60K é formado por 60.904 SNPs,
dos quais 51204 foram polimdrficos em 14 espécies de Eucaliptus (SILVA-JUNIOR et al.
2015). Dessa forma, a amplificacdo de SNPs de Eucaliptus para Psidium foi de quase 7%, sendo
a transferibilidade efetiva, pelo critério de validacdo em outra amostra de Psidium, de quase
2%.

Os  “primers” de  Eucalyptus EuBR03s4249801, EuBR08s41303533,
EuBR03s13633658, EuBR11s17302993, EuBR02s23677860, EuBR03s47452480,
EuBR06s21493635 EuBR10s9300572 apresentaram amplificagbes no genoma de Psidium
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(Figura 1), atestando a capacidade de transferéncia eficaz de SNP e a presenca de regides de
genoma conservadas entre as espécies de Myrtaceae.

Os géneros Psidium e Eucalyptus pertencem a familia Myrtaceae e a transferibilidade
de marcadores entre espécies da mesma familia tem sido aplicada em muitos estudos, inclusive
entre espécies desta familia (RAI et al. 2013). Nesse trabalho, com marcadores SSRs, esses
autores reportaram taxa de transferibilidade de quase 80%. Marcadores SNPs ainda ndo foram
desenvolvidos para Psidium e tem sido largamente usado em analises genéticas, por causa das
limitacGes de marcadores microssatélites e AFLP.

A correlagdo entre a matriz de valores cofenéticos e a matriz das distancias de
similaridade foi de 0,97, o que indica que o dendrograma (Figura 2) apresentou um 6timo ajuste
no agrupamento dos acessos de Psidium. A similaridade entre os acessos variou de 0,58 a 1,00,
refletindo a existéncia de alta variabilidade genética entre os acessos estudados. Costa e Santos
(2013) também encontraram alta variabilidade genética entre 61 acessos de Psidium dessa
mesma cole¢do avaliados com marcadpres microssatélites. Corréa et al. (2011) também
reportaram alta variabilidade genética entre 88 acessos de Psidium, apresentando similaridade
entre 0,28 a 0,98 com base em marcadores AFLP. Esses resultados indicam alto poder
discriminante dos marcadores SNPs, até mesmo entre materiais geneticamente aparentados,
qguando comparando com resultados obtidos com marcadores AFLP e SSR para essa mesma
colecgéo de acessos.

Os 888 SNPs foram eficientes para separar 0s 53 acessos de Psidium, indicando a
formacéo de cinco grupos no ponto de corte de 0,70 (Figura 2): grupo | formado exclusivamente
por acessos de goiabeira, indo do acesso GUA87 AM até GUA33 PE; grupo Il formado pelo
acesso GUA127 GO; grupo Il formado pelos trés acessos de P. guineense; grupo IV formado
pelos acessos de goiabeira GUA67 RO e GUAL06 RS; e o grupo V formado pelos trés acessos
de P. cattleyanum. O maior numero de acessos foi reunido no grupo |, que compreendeu 44
dos 53 acessos, sendo formado exclusivamente por acessos de goiabeira. O mesmo padréo de
agrupamento foi observado por Costa e Santos (2013) com base em marcadores microssatélites
e por Bricefio et al. (2010) entre acessos venezuelanos de goiabeira e outras espécies de
Psidium, como P. guineense, também com marcadores microssatélite. A maior similaridade
(100%) foi observada entre os acessos GUAG62 BA e GUAL09 RS coletados em regides
diferentes, Antonio Gongalves, BA e Pelotas, RS, respectivamente, ndo tendo esse resultado

sido observado no estudo de Costa e Santos (2013).
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Os acessos ARAS5 RS, ARAS8 RS e ARAL05 RS apresentaram a menor similaridade
em relacdo ao conjunto de acessos avaliados. Costa e Santos (2013), analisaram a variabilidade
genética desses acessos por meio de marcadores microssatélite e observaram que esses acessos
de aracazeiros também apresentaram a menor similaridade em relacdo aos demais,
corroborando com os resultados obtidos com SNPs. Castro et al. (2012), estudando esses
mesmos acessos para resisténcia a M. enterolobii, reportaram que os mesmos foram altamente
resistentes a esse patdgeno.

Observou-se que os seis acessos de aracazeiros, ARA153 BA, ARA138 RR, ARA140
RR (P. guineense), ARA55 RS, ARA58 RS e ARA105 RS (P. cattleyanum) e dois acessos de
goiabeira GUAG67 RO e GUA106 RS posicionaram-se na base do dendrograma, sugerindo
maior similaridade entre eles. Esses resultados sao promissores, uma vez que foi constatada a
resisténcia de individuos de P. guineense e de P. cattleyanum ao nematoide (CARNEIRO et al.
2007; ALMEIDA et al. 2009; MIRANDA et al. 2012; CASTRO et al. 2012), podendo ser
indicados para cruzamentos interespecificos.

Sitther et al. (2014) reportaram a formacao de seis grupos compostos por 0ito acessos
de P. guajava, incluindo trés espécies de aracazeiros (P. friedrichsthalianum, P. guineense e P.
sartorianum) em germoplasma estados-unidense. Oliveira et al. (2014b) encontraram maior
proximidade de P. cattleyanum com acessos de goiabeira. Entretanto essas espécies possuem
comprovadas diferencas quanto a distancia evolutiva em relacdo a goiabeira, principalmente
por serem poliploides. Diferentes niveis de ploidia, como tetraploide, heptaploide ou octaploide
sdo constatados em P. cattleyanum (HIRANO 1967; SINGH e SEHGAL 1980; RAY, 2002;
COSTA et al. 2008;). No geral, os resultados reportados e os obtidos nesse trabalho indicam a
clara separacdo de espécies de Psidium, atestando a eficiéncia da transferéncia de SNPs de
Eucalyptus para Psidium.

O numero de subpopulagdes sugeridas nas analises do software Structure e Structure
Harvester foi de sete (K=7) (Figuras 3 e 4). Os resultados, com base na analise bayesiana, foram
semelhantes aos encontrados pelo agrupamento UPGMA (Figura 2), com a identificacdo dos
trés principais grupos, separando as trés espécies de Psidium avaliadas. Observaram-se
pequenas discrepancias como a formagdo de dois grupos exclusivos para GUA67 RO e
GUA106 RS na analise Bayesiana (Figura 3). O numero de agrupamentos UPGMA seria 0
mesmo na analise Bayesiana se 0 ponto de corte no dendrograma tivesse sido em torno de 0,80.

Ao analisar conjuntamente as informagdes entre o agrupamento UPGMA e a anélise

bayesiana, observou-se que o acesso de goiabeira GUA127 GO foi 0 que apresentou ser mais
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divergente, pois 0 mesmo se encontra isolado dos demais acessos. Observou-se que tanto pela
anélise de UPGMA quanto bayesiana, os acessos de P. cattleyanum e de P. guineense
permaneceram em grupos distintos.

Costa e Santos (2013), ao analisarem a divergéncia genética de Psidium dessa mesma
colecdo com base em marcadores microssatélites, reportaram a formagdo de cinco grupos,
sendo um grande grupo formado apenas por acessos de goiabeira e trés grupos formados apenas
com acessos de aracazeiros. Destes, um foi formado por acessos de P. guineense, outro de P.
cattleyanum e, o terceiro, contendo apenas acessos de P. friedrichsthalianum. Esses resultados
corroboram com os dados apresentados nesse estudo, demonstrando a eficiéncia dos SNPs de
Eucaliptus aplicados em Psidium.

Segundo Arriel et al. (2006), estudos realizados com mais de um método de
agrupamento, em decorréncia das diferencas na hierarquizacao, na otimizacao e na ordenacao
dos grupos, permitem que a classificacdo se complemente em funcdo dos critérios que cada
técnica utiliza, além de impedir que interferéncias errbneas sejam adotadas na alocacdo de
materiais, dentro de um determinado subgrupo de genotipos.

Esse € o primeiro trabalho com aplicacdo de marcadores SNPs para analisar a
diversidade genética em acessos de Psidium, adotando a estratégia da transferibilidade de SNPs
desenvolvidos para espécies de Eucalyptus. A transferibilidade de SNPs de diferentes espécies
de diferentes géneros é pioneira e podera auxiliar no desenvolvimento de mapas de ligacGes
saturadas de goiabeira, bem como 0 mapeamento com maior precisdo de varios caracteres de
interesse agronémico para a cultura. Os l6cus SNPs aqui identificados poderdo ser usados em
trabalhos de diversidade genética de goiabeira e podem também ser somados a SNPs que
venham a ser especificamente desenvolvidos para espécies de Psidium, que serd o melhor

cenario para aplicacdo em progamas de melhoramento da goiabeira.

2.4 CONCLUSOES

Houve sucesso no estudo da diversidade genética em acessos de Psidium, adotando a
estratégia da transferibilidade de SNPs desenvolvidos para espécies de Eucaliptus.

O dendrograma SNPs é compativel com o dendrograma SSR analisado em estudo
anterior, bem como com a estrutura taxonémica do género Psidium, considerando que

diferentes espécies foram agrupadas independentemente.
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Tabela 1. Procedéncia de acessos de goiabeira e aragazeiros do Banco Ativo de

Germoplasma de goiabeira e aracazeiros da Embrapa Semiarido, avaliados com 888

marcadores de polimorfismo de nucleotideo unico.

ACesso Procedéncia Estado Acesso Procedéncia Estado
GUA87AM Iranduba AM GUAGSRO Buritis RO
GUABBAM Iranduba AM GUAT72RO Monte Negro RO
GUA90AM Iranduba AM GUAT73RO Ariquemes RO
GUA92AM  Manacapuru AM GUAB81RO Porto Velho RO
GUA97AM  Autazes AM GUA82RO Porto Velho RO
GUA9BAM  Autazes AM GUAI133RR Iracema RR
GUAG62BA  Ant. Gongalves BA GUA 135RR  Iracema RR
GUA146BA Valenca BA GUA136RR Rorainopolis RR
GUA147BA Pateroa BA GUA137RR Caracarai RR
GUA150BA Nilo Pecanha BA GUA138RR Boa Vista RR
ARA153BA Iltubera BA ARA138RR Boa Vista RR
GUA117GO Morrinhos GO ARA140RR Boa Vista RR
GUA120GO Goias Velho GO ARAB55RS Pelotas RS
GUA121GO Goias Velho GO ARAB58RS Pelotas RS
GUA124GO Santa Isabel GO ARA105RS Pelotas RS
GUA127GO Mimoso de Goias GO GUA104RS Pelotas RS
GUAO02MA Caxias MA GUAI106RS Pelotas RS
GUAO3MA  Coelho Neto MA GUAI109RS Pelotas RS
GUAO5MA  Buriti MA GUAI110RS Pelotas RS
GUAO7MA Mata Roma MA GUASILSE Capela SE
GUA26MA  Paraibano MA GUAS52SE Capela SE
GUA33PE  Ibimirim PE GUABL3SE Japoratuba SE
GUA34PE Ibimirim PE GUASS5SE Pirambu SE
GUA3G6PE  Pesqueira PE GUAbLISE Umbamba SE
GUA38PE  Pesqueira PE GUAG1SE Riachdo dos Dantas SE
GUA39PE Belo Jardim PE Pedro Sato Comercial PE
GUAG67RO  Jaru RO
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Tabela 2. Sequéncia dos SNPs usados em espécies P. guajava, P.guineense, P. cattleyanum e

P. friedrichsthalianum e oito plantas oriundas de uma populacéo F2 de Psidium.

SNP

Seqliéncia

Sequencia primers (5" -3)

Acessos

EuBR03513633658

GCAAGTGGATGTGTTCCTCAAGCAAGCTCAGG
AGAGTTTTCGAGCCGCCCTTGATGCCGCI[T/G]G
AGCGAGATGCGAGGAAGAAGGTGAGTTGTCTG
CTGAGTGATGCTTTCTTAGTTTTTGCA

F:GTGTTCCTCAAGCAAGCTCA
R:AGAAAGCATCACTCAGCAGA

EuBR07539687146

ATCCTTCTTCCCCCTGGAGCTACCTGTCTGAAG
CAACTCAACTAAAGCAGGAATAGCCCC[A/G]G
ATGCGCCAATTATTATCTTGTTCTCATCTCCAAG
TGACAAGCTGAAGAGGGTCGCTGCC

F:AGCTACCTGTCTGAAGCAAC
R:CGACCCTCTTCAGCTTGTCA

EuBR11s17302993

TTTGGAGCTCTTATCCCATGGAGATCAGACCAT
CATTGGTGATAGAGGCATAAATTTGAGI[T/C]GGT
GGGCAGAAGCAGCGAGTACAGCTTGCTCGGGC
GCTCTATCAAGATGCGGACATTTAT

F:GGAGCTCTTATCCCATGG
R:TCTTGATAGAGCGCCCGA

EuBR03s516993500

ATTTAACAAACAAGTAGCAAAGTTCCAAATTAC
AGCTTTTCCCCCGGGTCGTCGATGTCA[T/C]GC
GACATCGTTGTTTTGGTGGTCCCGCCTTCTAGA
CGTGGAAAATTAGATTTTGCCGAAT

F:ACAAACAAGTAGCAAAGTTCCA
R:ATTTTCCACGTCTAGAAGGC

EuBR03s33882164

AGAGCACAATCTTTTTCTTTTTTTCTACTTAAAA
TTGTGATAGATATCGCATGGAATTCT[A/G]CACT
CCATTGTCTCAAGACTCAAGGATTACTTGCTCG
ACATAAGCATTATAACTTAGTAT

F:AGAGCACAATCTTT
R:ATGTCGAGCAAGTAATCCTT

EuBR03s54249801

TTGATGATCTATTGCAATGCCATTAAATTCATGC
CTAATCCCCCAAAATGCTGCCAATAA[T/C]TCCT
AGTGGTGTTCAGCTTTTAATCTTCCCTAATCTTT
TCTGTGTTTTGGATATGGTTAA

F:GATGATCTATTGCAATGCCA
R:ACCATATCCAAAACACAGAA

EuBR02523677860

AGAGCCCAGCCATGATATGAGAGACTCTCTAG
AAGCTCTTTCTTGTCCAACATTCCATGT[T/G]CC
AGCCAATATTTTTATGTTTGCTATCCTAGTGTAC
AGAAACTCTTTGCCAGCCAATTCT

F:AGCCCAGCCATGATATGAGA
R:TGGCTGGCAAAGAGTTTCTG

EuBR03s47452480

TGTTGTGCATGCAGCAGGTGATGTGGGGATATC
TGCTGATGGTTACAGGTGGCGAAAGTA[T/C]GG
GCAGAAAATGGTAAAGGGAAACCCTCGTCCCA
GGTACATGCATATAAATACTCTTGCT

F:CAGCAGGTGATGTGGGG
R:TTTATATGCATGTACCTGGG

EuBR06s21493635

AATGCCTTGCCGTGCAGAAATGACCCTGTCCA
GGGTCTGATCAGGCACCGTGATTCCAGC[A/G]G
TCTCCATGTCTGCAACAATGGCTACTGCAGCAT
CCAATTCTCCAAGGTCAAGACACAGT

F:GCCGTGCAGAAATGACCCT
R:CTTGGAGAATTGGATGCTGC

EuBR08s41303533

TTTGCATACTCTACTATACTGCTTATAACATTGT
GTAGTGTATGTCTACAAGATTTTGAT[A/G]CGTT
TTTTGTCATTTATAAATTGCAGAAGGATGGAAG
AATACCTTCACATTCTGGATATA

F:TGCATACTCTACTATACTGC
R:TATTCTTCCATCCTTCTGCA

EuBR10s2375722

TTCTTCGCCAGTCTTATCCGCTGAAGCGTGCTC
TGCAATAGAATAAAAGTTCAGATGTCC[A/G]TT
ACATGCTTGGACCAAGAAGCCAGATGTTTCATC
CGTTTGAGACAATGACCGCGCCAAC

F:TCTTCGCCAGTCTTATCCGC
R:GCGGTCATTGTCTCAAACGG

EuBR10s38451028

ATCTCAACCATTCAATATATCTGTCTTACAAATA
AGCAGTGCAATAGTGCCTCCTAATAT[A/G]GGG
AAAACTAATTCTAGTTCTGGCTCAAACTCAACT
TCCTCACCACCATCCCCAGCACCA

F:CAACCATTCAATATATCTGT
R:GTGAGGAAGTTGAGTTTGA

EuBR10s9300572

GCATAGGGGATTCAGATGATATTGGGACAGACT
TGGTGAACTCTCAGAATGGAGTCCCTA[T/C]GG
AAATATATGCATTGGCTGGATCTGTTGTTGATTC
TATTTTCGCTAACTTCGCTGTCCT

F:-TGGGACAGACTTGGTGAACT
R:AGGACAGCGAAGTTAGC
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Figura 1. Perfil dos produtos de PCR de acessos de Psidium amplificados por iniciadores de
Eucalyptus e visualizados em gel de poliacrilamida corado com prata: 1 e 5: P. guineense, 2 e
3: de P. cattleianum; 4: P. friedrichsthalianum; 6, 7, 8, 9, 10, 11, 12 e 13: hibrido P. guajava x
P. guineense; 14, 15, 16: P. guajava.
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Figura 3. Estrutura genética de 53 acessos de Psidium gerada com base em analise bayesiana, considerando K:

parcial foi derivado. Grupos de individuos sdo representados por cores diferentes.
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Deltak = mean(|L"(K}|) / sd({L(K))

200+

150
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K
Figura 4. Delta K (Circulos preenchidos, linha sélida), calculado com a média da taxa de
segunda ordem de mudanca de probabilidade de K dividido pelo desvio padrdo da
probabilidade de K, m (| LOO (k) |) / s [L (K)].
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3. CAPITULO Il - *ESTUDO DE HERANCA DA RESISTENCIA A Meloidogyne
enterolobii EM HIBRIDO DE Psidium guajava x P. guineense

*Apéndice. Capitulo publicado em formato de artigo: Inheritance of resistance to Meloidogyne
enterolobii in Psidium guajava x P. guineense hybrid. European Journal Plant Pathol. v. 146,
p. 1-7, 2016.*
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RESUMO

Estudos de herancga da resisténcia a nematoides sdo limitados em fruteiras e inexistentes para a
goiabeira. Nesse trabalho, sdo estimados parametros genéticos basicos da resisténcia a
Meloidogyne enterolobii, de forma a orientar o desenvolvimento de gendétipos resistentes ao
patdgeno, principal desafio para o cultivo da goiabeira. Foram avaliados os parentais, plantas
F1 e plantas F2 de um hibrido de Psidium guajava x P. guineense para presenca ou auséncia de
galhas, nimero de ovos e juvenis no sistema radicular aos 120 e 240 dias ap0s a inoculacao
com 10.000 ovos e juvenis de segundo estadio do nematoide. Aos nove anos de idade a planta
de P. guineense continua sem sintomas de ataque do nematoide, enquanto a planta materna foi
destruida pelo patégeno. Na geracdo F1, foi observado que 270 plantas apresentaram fator de
reproducédo (FR) < 0,322, com presenca de galhas diminutas em 16 plantas. Na geracdo F2, a
segregacgdo para a presenca ou auséncia de galhas no sistema radicular foi de 9:7, com valores
do y? de 0,78 e 2,66, respectivamente, aos 120 e 240 dias apds a inoculagdo, enquanto a
segregacdo para o FR foi de 15:1, com valores do ¥ de 2,76 e 1,18, respectivamente, aos 120 e
240 dias. Esses resultados indicam interacdo epistatica de dois genes, sendo que parao FR <1
apenas um alelo dominante condiciona a resisténcia ao patdgeno. A herdabilidade no sentido
amplo para o FR, estimada para as duas avaliacdes foi de 0,97, indicando também heranca
simples para a resisténcia a M. enterolobii.

Palavras-chaves: goiabeira, nematoide, herdabilidade, controle.
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ABSTRACT

Inheritance of the resistance to nematodes has been studied on many different crops, however
to our knowledge, no data are available for guava species. The basic genetic resistance
parameters to Meloidogyne enterolobii are estimated in the current research in order to guide
the development of genotypes resistant to the pathogen. The parental plants, F1 and F2 from a
Psidium guajava x P. guineense cross were assessed for the presence or absence of galls and
for the number of eggs and juveniles in the root system at the 120" and 240" days after
inoculation with 10,000 eggs and juveniles of the nematode. At the age of nine years, the P.
guineense plant remained without nematode attack symptoms, whereas the maternal plant was
destroyed by the pathogen. The F1 generation showed 270 plants with reproduction factor (RF)
<0.322, and there were tiny galls in only 16 plants. The segregation for the presence or absence
of galls in the root system in generation F2 was 9:7, wherein the y? values were 0.78 and 2.66,
respectively, at the 120" and 240" days after inoculation, whereas the segregation for RF was
15:1, wherein the ¥ values were 2.76 and 1.18, respectively, at the 120" and 240" days. These
results indicate epistatic interaction between two genes: in RF < 1 only one dominant allele sets
the resistance to the pathogen. The broad sense heritability of RF, estimated to the two
assessments was 0.97, and it also indicates a simple inheritance of resistance to M. enterolobii.

Keywords: Guava, nematode, heritability, control.
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3.1 INTRODUCAO

A goiabeira (Psidium guajava L.), cultura mundialmente importante, pertence a
familia Myrtaceae que compreende aproximadamente 130 géneros e 3.000 espécies de arvores
e arbustos distribuidos, principalmente, nos tropicos e subtropicos (WATSON e DALLWITZ,
2007). E uma espécie de grande valor econdmico e a goiaba é uma das importantes frutas do
Brasil e do mundo, devido a sua forma de consumo, que pode ser tanto in natura como de forma
industrializada. Essa cultura vem sofrendo grande declinio na sua producdo, desde o surgimento
de Meloidogyne enterolobii, 0 nematoide-das-galhas da goiabeira.

O primeiro relato da ocorréncia desse patégeno em raizes de goiabeira no Brasil foi
feito em amostras de raizes coletadas em goiabeiras cultivadas no Vale do Séo Francisco
(CARNEIRO etal., 2001). Esse fitopatdgeno infecta todos os tipos de raizes de goiabeira, desde
as radicelas superficiais até a raiz pivotante mais lignificada, localizada a mais de 50 cm de
profundidade (REIS et al., 2011). Préaticas de controle do patégeno, como o uso de nematicidas,
controle bioldgico, adubacBes nitrogenadas, rotacdo ou consorciacdo com plantas ndo
hospedeiras e manejo integrado, tém efeito limitado ou ineficiente (FREITAS et al., 2014).

Fontes de resisténcia ao patdgeno ndo foram identificadas em acessos de P. guajava
(CASTRO et al., 2012), tendo sido reportado resisténcia em plantas de espécies silvestres de
Psidium (CARNEIRO et al., 2007; CASTRO et al., 2012; SOUZA et al., 2014). A utilizacdo
de espécies silvestres de Psidium resistentes ao nematoide como porta-enxerto de cultivares de
goiabeira tem apresentado limitada ou total incompatibilidade (CASTRO et al., 2012;
FREITAS et al., 2014).

Robaina et al. (2012) reportaram que a subenxertia da goiabeira ‘Paluma’ com
aracazeiros resistentes a M. enterolobii resultou em soldadura dos tecidos com a goiabeira, mas
ndo foi observada compatibilidade de tecidos demonstrada pela falta de funcionalidade dos
tecidos vasculares. Costa et al. (2012) reportaram hibrido de P. guajava x P. guineense
resistente ao patdégeno e com alta compatibilidade com goiabeira, sendo essa a alternativa para
enfrentar os prejuizos causados pela nematose da goiabeira.

Costa et al. (2012) sugeriram que a resisténcia ao nematoide no hibrido de Psidium é
de heranca monogénica dominante, considerando exclusivamente analises de plantas F1 de dois
cruzamentos de acessos de P. guajava com P. guineense. Nao existem relatos na literatura
considerando a segregacdo e numero de genes estimados em populacfes F2 para resisténcia a

M. enterolobii.
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Cinco diferentes genes da série Me foram identificados em Capsicum controlando
algum nivel de resisténcia a M. arenaria, M. incognita, M. javanica e M. hapla (PINHEIRO et
al., 2015), enquanto o gene Mi confere efetiva resisténcia a trés especies de Meloidogyne,
incluindo M. incognita (WILLIAMSON, 1998). Meloidogyne enterolobii tem demonstrado
viruléncia a culturas em regides tropicais e subtropicais, devido a sua capacidade de infectar
tomateiros com o gene de resisténcia Mi-1 e plantas de Capsicum contendo genes da série Me
(PINHEIRO et al. 2015).

O objetivo desse trabalho foi estimar o nimero de genes envolvidos na resisténcia a
M. enterolobii tendo como referéncia a segregacdo em populagbes F2 de hibrido de P. guajava
x P. guineense, sendo esse o primeiro trabalho realizado com espécies de Psidium.

3.2 MATERIAL E METODOS

Material vegetal

Para o cruzamento manual, foram utilizados acessos com dez anos de plantio no
campo, com avaliacdes de reacdo ao patdgeno: acesso de goiabeira Gual6l PE, suscetivel a M.
enterolobii, utilizado como planta materna, e 0 acesso de P. guineense Aral38RR, resistente ao
patégeno, como planta paterna, conforme procedimento de polinizagao descrito por Costa et al.
(2012). Os botdes florais da planta materna foram emasculados com auxilio de uma tesourinha
com ponta, e os estames retirados com auxilio de uma pinga. Para esse procedimento, foi
utilizado alcool 75% para assepsia das maos e dos utensilios utilizados, sendo a emasculacéo
realizada no mesmo dia da primeira polinizacdo. As flores doadoras foram maceradas entre 0s
dedos na placa de Petri, sendo o polen do genitor masculino depositado e distribuido em toda a
superficie do estigma. Apds a polinizacdo, os botdes foram etiquetados com as identificaces
dos genitores e, em seguida, foram protegidos com saquinhos de aluminio, que permaneceram
por até 15 dias para prevenir contaminacgdo, seja por vento ou por agentes polinizadores. As
polinizacBes foram realizadas em 0, 24 e 48 horas. Os frutos em desenvolvimento foram

monitorados diariamente. Apos trés meses, foi realizada a colheita dos frutos polinizados.
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Fotos: Costa, S.R (2017).

Figura 1. Flor de Psidium guineense, resistente a Meloidogyne enterolobii (doadora do polén)
(A). Botao floral emasculado, de P. guajava, espécie suscetivel a M. enterolobii (Receptora)
(B).

Para a obtencéo da populacéo F», plantas oriundas do cruzamento entre P. guajava X
P. guineense foram autofecundadas no campo, e em seguida foram ptotrgidas com sacos de
papel, com as devidas identificacbes. Apds 120 dias, os frutos foram colhidos e as sementes
foram preparadas para semeadura. Esta foi realizada em vasos plasticos de 20 L, contendo uma
parte de substrato artificial (Plantmax®) e uma parte de solo, na proporcdo de 1:1, e mantidos
em casa de vegetacdo. A irrigacdo foi feita todos os dias, de acordo com a necessidade do
material. A germinacdo das sementes ocorreu entre 22 e 30 dias.

Os frutos oriundos do cruzamento F1 e F. foram levados para o laboratério para
retirada das sementes. Foram cortados verticalmente com uma faca de mesa, e a polpa foi
retirada com o auxilio de uma colher, passando por uma peneira de malha fina em agua corrente
para separar as sementes da polpa. As sementes foram postas para secar a sombra, por 24 h e
acondicionadas em sacos de papel, devidamente identificados e conservados em camara fria a
10 °C.

Extracdo de DNA e genotipagem com marcadores microssatélites

Foram coletadas folhas jovens e sadias dos parentais e de algumas plantas dos
cruzamentos obtidos, sendo que as mesmas foram colocadas em sacos de papel, devidamente
identificados, e acondicionadas em freezer a -80°C até 0 momento da extracdo. Para extracdo
de DNA, foi utilizado o protocolo CTAB 2x de Doyle e Doyle (1990), conforme procedimento
descrito por Costa e Santos (2013). A quantificacdo do DNA foi realizada em gel de agarose a

0,8%, corado com brometo de etidio, pela comparacdo visual da intensidade das bandas de
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DNA extraido com bandas do DNA do fago Lambda, de concentracdo conhecida. A integridade
das amostras de DNA foi avaliada pela auséncia de rastro de DNA. As amostras foram diluidas
para 30 ng/uL e armazenadas a -20 °C

Foram utilizados marcadores microssatélites mPgCl 252 e mPgCl 247 para
confirmacédo de hibridos interespecificos, conforme procedimento descrito por Bricefio et al.
(2010) e Costa e Santos (2013). As reac6es de amplificagdo de PCR foram realizadas para um
volume final de 10 pl, contendo 30 pul de DNA gendémico, 1x de tampdo para Taq DNA
polimerase, 2,5 mM MgClz, 0,2 mM de dNTP’s, 0,2 uM de cada ‘primer’ e 0,75 unidades de
enzima Taq DNA Polimerase. A programacéo para as amplificagdes consistiu de desnaturagéo
inicial a 94 °C por 4 min, seguida de 30 ciclos a 94 °C por 45 s, 52 °C por 60 s e 72 °C por 60 s
e uma etapa de extensdo final a 72 °C, por 5 min. Apds a amplificacdo, foram adicionados, em
cada amostra de DNA, 5 ul de formamida, seguido da completa desnaturagédo a 94 °C por 5 min
em termociclador. As amostras foram mantidas em gelo até a amplificacdo no gel de
poliacrilamida.

Os produtos de amplificacao foram separados em gel de poliacrilamida 6%, preparado
em placa de vidro tipo sanduiche com capacidade de 60 pogos. Uma pré-corrida de 30 min a 45
W foi realizada antes da aplicacdo das amostras de PCR. Foram aplicados 2,5 uL da reagdo de
PCR desnaturada no gel de poliacrilamida 6%, sendo a corrida de eletroforese realizada por um
periodo de aproximadamente 3 h, com poténcia constante de 45 W. Marcador molecular Ladder
50 pares de bases (pb) (Fermentas) foi carregado nas extremidades laterais de cada gel. Os géis

foram corados com nitrato de prata, conforme procedimentos descritos por Creste et al. (2001).

AvaliacgOes da resisténcia ao nematoide em populacgdes F1 e F2

As plantas das populacdes F1 e F2 foram transplantas para saco de polietileno, contendo
solo autoclavado. Quando as plantas atingiram a altura de 15 a 20 cm, foram inoculadas com
10.000 ovos + J2 de M. enterolobii e mantidas em casa de vegetacao.

O in6culo do M. enterolobii foi extraido das raizes de goiabeira coletadas em area
comercial do municipio de Petrolina/PE, por meio da técnica descrita por Hussey e Barker
(1973). A suspensao foi depositada em dois orificios no solo ao redor da planta com uma pipeta,
sendo que cada planta recebeu 2 mL por orificio, a uma distancia de 1,5 cm do caule e 2,5 cm
de profundidade.

Aos 120 dias ap6s a inoculagdo, as plantas foram coletadas e as raizes foram

cuidadosamente lavadas em &gua contida em balde para ndo favorecer a perda de ovos do
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nematoide. A primeira analise foi realizada visualmente para presenca ou auséncia de galhas.
Em seguida, foram pesados 5g de raiz, colocados em sacos plasticos identificados e levados
para analise em laboratorio. Apdés a retirada das raizes, as plantas foram novamente colocadas
em outro saco plastico, com 0 mesmo solo que continha anteriormente.

As raizes foram trituradas em liquidificador em solugéo de hipoclorito de sddio a 0,5%
por 20 a 30 s, com a menor velocidade para liberacdo dos ovos, conforme o procedimento de
Hussey e Barker (1973). O sobrenadante foi despejado em um conjunto de peneiras de 200
mesh sobre outra de 500 mesh, passando o excesso de hipoclorito pela peneira de menor
abertura. O contetdo restante foi recolhido em um béquer e, em seguida, colocado em um tubo
plastico identificado, centrifugando-se por 5 min a 1750 rpm. Logo ap6s, o sobrenadante foi
descartado, adicionando-se sacarose (454g de aclcar em 1000 mL de &gua) com uma nova
centrifugacdo por 1 min a 1750 rpm. O sobrenadante contendo os ovos foi dispensado na
peneira de 500 mesh, retirando-se 0 excesso da sacarose em agua corrente e 0s ovos foram
recolhidos em um béquer para posterior analise quantitativa.

Com a contagem dos ovos, determinou-se o fator de reproducdo (FR), definido por:
FR=populacao final de ovos e juvenis/populacéo inicial de ovos e juvenis. Foram considerados
imunes os genotipos com FR = 0, resistentes, aqueles com FR < 1,00 e suscetiveis 0s que
apresentaram FR > 1,00. Para a populacdo F2, houve uma segunda avaliagdo ap6s 240 dias de

inoculagéo.
Andlises estatisticas

A determinacdo de ajuste entre as frequéncias observadas e esperadas, segundo as
hipoteses levantadas para segregagédo na populagéo F», foi efetuada por meio do teste do qui-
quadrado (%) a 5% de probabilidade.

Uma estimativa no sentido amplo para a herdabilidade para o fator de reproducéo foi

obtida com a formula h?=(c? -oZ)/of . A estimativa com essa formula deve ser

considerada como a maxima herdabilidade, pois inclui a variacdo devida a efeitos aditivos e

ndo aditivos.
3.3 RESULTADOS E DISCUSSAO

O procedimento adotado para a obtencdo do hibrido foi eficiente, tendo sido

confirmado com a genotipagem dos dois locos microssatélites (Fig. 2). Do total de 25
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polinizagdes manuais efetuados, foram obtidos cinco frutos hibridos, indicando eficiéncia de
20% no cruzamento entre P. guajava x P. guineense. Nesses cruzamentos, foram obtidas 355
sementes, com taxa de germinacdo de 75%. Costa e Santos (2013), estudando a similaridade
genética entre espécies de aracazeiros e goiabeira por meio de marcadores SSR, reportaram
similaridade de 81,4% entre P. guajava e P. guineense.

Negi e Rajan (2007) reportaram hibrido de P. guajava x P. molle, resistente & murcha
da goiabeira, uma importante doenca na Asia e Africa, e compativel quando usado como porta-
enxerto de variedades comerciais de goiabeira. Landrum et al. (1995) reportaram a existéncia
de hibridos naturais entre P. guajava X P. guineense, com base em caracteres morfologicos e
quimicos. Costa et al. (2012) reportaram dificuldades para a obtengdo de hibridos entre P.
guajava e P. friedrichstalianiem ou P. cattleyanum. Essas Ultimas espécies de Psidium tém sido
reportadas na literatura como resistentes a M. enterolobii (FREITAS et al. 2014) e a obtencao
de novas fontes de resisténcia ao patégeno poderdo ser Uteis no futuro, bem como permitir
novos estudos de segregacdo e de heranca.

A utilizacdo de marcadores SSR para confirmacdo de hibridos interespecificos tem
sido reportada como técnica segura para confirmacéo de hibridos. Skchuck (2012) confirmou
sucesso na obtencdo de hibridos interespecificos entre Vitis labruscae Vitis rotundifolia por
meio do marcador microssatélite. Santos et al. (2012) realizaram cruzamentos interespecificos
entre espécies de Passiflora L. para uso ornamental, sendo os mesmos confirmados com

hibridos utilizando marcadores SSR.

Psidium guineense é fonte de resisténcia a Meloidogyne enterolobii

Aos nove anos de plantio no campo, o progenitor feminino, P. guajava, apresentava
raizes completamente necrosadas, tendo a planta sucumbido ao parasitismo do nematoide (Fig.
3), enquanto o progenitor masculino, P. guineense, continua apresentando caracteristicas da
resisténcia ao nematoide, como auséncia de ovos do patdégeno no sistema radicular, bem como
auséncia de sintomas secundarios na parte aérea (Fig. 3). Foi observada a presenca de raras e
diminutas galhas em raizes secundarias, indicando que a planta desse acesso de P. guineense €
a fonte de resisténcia ao nematoide em estudo. Em estudo similar, Negi e Rajan (2007)
reportaram que a fonte de resisténcia @ murcha da goiabeira existente no hibrido P. guajava x
P. molle foi devido a espécie silvestre P. molle. Esses resultados indicam a importancia do
‘pool’ génico de Psidium silvestre como fonte de resisténcia a patdgenos, como nematoides e

bactérias.
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Segundo Carneiro et al. (2001), os sintomas priméarios da nematose em goiabeira sao
as galhas, em grandes tamanho e quantidade, formadas no sistema radicular, e as necroses
associadas, causando, consequentemente, a diminuicdo das raizes e radicelas. Os sintomas
secundarios sdo bronzeamento na borda das folhas, seguido de um amarelecimento,
ocasionando o desfolhamento total da parte area, que antecede a morte da planta. Em relacéo
aos frutos, estes perdem a sua aparéncia lisa e verde, amadurecem prematuramente,

apresentando pequeno tamanho para comercializacdo (MOREIRA et al. 2003).

Segregacdo da resisténcia ao nematoide em plantas F1 e F2 de Psidium guajava x P.

guineense

Na geragdo F1 de P. guajava x P. guineense, foi observado que 242 plantas
apresentaram FR=0 e foram consideradas como imunes. Vinte e oito plantas com FR que variou
de 0,003 a 0,322 foram consideradas resistentes ao patdgeno. Do total de 270 plantas F1
avaliadas, foi observada a presenca de galhas diminutas em 16 plantas do hibrido (Fig. 4). Esses
resultados indicam completa dominancia do progenitor masculino na expressao da resisténcia
ao nematoide em plantas Fi.

Nyczepir et al. (2008) reportaram, em péssego, reduzido nimero de massas de ovos,
ovos/planta e ovos/matéria seca da raiz (g) de M. enterolobii em comparagdo com o sistema
radicular do tomateiro, enquanto a presenca de galhas variou de trés a 81 em seis gendtipos de
péssego, em comparacdo com o valor 100 em tomateiro. Para os autores, a producao de ovos é
uma varidvel de avaliacdo da resisténcia melhor do que a presenca de galhas. No presente
estudo, diferente de Nyczepir et al. (2008), foi observada grande concordancia entre auséncia
quase completa de galhas e a presenca de ovos e juvenis de segundo estadio no sistema radicular
do hibrido de Psidium.

Na populagéo de 183 plantas F> de P. guajava x P. guineense, foram observadas 86
(47%) plantas com presenca de galhas e 97 (53%) com auséncia, aos 120 dias de inoculacéo
(Fig. 5). Numa segunda avaliacdo nessa populacdo, aos 240 dias apo6s a inoculacdo, foi
observada a presenca de galhas em 91 (49%) e auséncia de galhas em 92 plantas (51%), sendo
esses percentuais muito préximos nas duas avaliagdes distintas. Hussey e Barker (1973)
recomendam a avaliacdo aos 120 apo6s a inoculagéo, periodo também recomendado por Martins
et al. (2013).

A segregacdo para a presenca ou auséncia de galhas no sistema radicular de plantas F2

do hibrido foi de 9:7, com valores do teste x> de 0,78 e 2,66, respectivamente, aos 120 e 240
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dias apos a inoculacdo (Tabela 1). Esses resultados indicam algum tipo de epistasia, com a
atuacdo de alelos de dois genes no controle da resisténcia ao M. enterolobii.

Fatobene (2014), trabalhando com selecdo de cafeeiros com resisténcia maltipla a
nematoides do género Meloidogyne, reportou que a resisténcia de cafeeiros silvestres a M.
paranaensis pode ser atribuida & expressao de um gene maior dominante, segregando para trés
individuos resistentes e um suscetivel, ou dois genes dominantes complementares, na propor¢do
de nove individuos resistentes e sete suscetiveis na geracao F.. Vinholes (2014) reportou que a
resisténcia de soja a M. javanica é controlada por dois genes com efeitos combinados,
suportando o modelo de resisténcia controlada por dois genes recessivos (aabb) com efeito
epistatico e segregacao de 12:3:1.

O FR aos 120 dias variou de 0,0 a 4,13 e de 0,0 a 3,12 aos 240 dias apds a inoculacdo
nas plantas F2. A segregacdo para o FR do nematoide em plantas F2 do hibrido foi de 15:1,
com valores do teste ¥ de 2,76 e 1,18, respectivamente, aos 120 e 240 dias ap6s a inoculacéo
(Tabela 2). Esses resultados também indicam algum tipo de epistasia, com a atuacdo de alelos
de dois genes no controle da resisténcia a M. enterolobii. Nessa situacdo do FR, apenas um
alelo dominante, de qualquer um dos dois genes, condiciona para a resisténcia a M. enterolobii.

A herdabilidade no sentido amplo para o fator de reproducdo, estimada para as
avaliacOes aos 120 e 240 dias apds as inoculaces, foi de 0,97, indicando heranca simples para
a resisténcia a M. enterolobii em goiabeira. Cervigni et al. (2007) reportaram herdabilidade
ampla de 0,81 para nematoide-de-cisto-da-soja, enquanto Sawazaki et al. (1987) reportaram
herdabilidade no sentido amplo de 82% para Pratylenchus spp. em milho. Esses valores
elevados de herdabilidade ampla corroboram com as estimativas obtidas no presente estudo.

Para Barbary et al. (2015), a completa resisténcia a nematoides-das-galhas é conferida
por ‘major’ genes, sendo que variagdes na regulacao da resisténcia podem ser observadas no
campo, com plantas ou acessos que exibem baixo nimero de massas de ovos no sistema
radicular. Xu et al. (2008) reportaram que um tnico QTL explicava quase 60% da resisténcia a
Xiphinema index em videira. Para apoiar a hip6tese da resisténcia controlada por poucos genes,
Williamson e Kumar (2006) e Li et al. (2015) reportaram a clonagem de genes de resisténcia a

nematoides em batata, tomate, beterraba e cereais.

3.4 CONCLUSOES

Os resultados de segregacgédo do presente estudo e as estimativas de herdabilidade no

sentido amplo suportam modelo de resisténcia dominante controlada por dois genes, com
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efeitos epistaticos, sendo que a presenca de apenas um alelo dominante condiciona a resisténcia
do hibrido de P. guajava x P. guineense a M. enterolobii.

Novos hibridos de P. guajava com outras espécies silvestres de Psidium devem ser
desenvolvidos e avaliados de forma a aumentar as fontes de resisténcia ao patdgeno,

possibilitando efetivo controle do mesmo em areas comerciais de goiabeira.
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Figura 2. Padrad genotipico de plantas F1 do cruzamento Psidium guajava x P. guineense para
o microssatélite mPgCl 252. GUA = P. guajava, ARA = P. guineense, F1 = plantas com alelo
superior de P. guineense.
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Fotos: Costa, S.R (2017)
Figura 3. Raizes do progenitor materno ap6s nove anos no campo (A e B), apresentando-se

altamente suscetivel a M. enterolobii e raizes de plantas do progenitor paterno ap6s nove anos
no campo (C e D), ndo apresentando sintomas primarios ou secundarios do nematoide.
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Fotos: Costa, S.R (2017)

Figura 4. Raizes de individuos da populacdo F1, oriundos do cruzamento entre Psidium
guajava X P. guineense com presenca de galhas diminutas de M.enterolobii (J, L, M) e auséncia
de galhas (A, B,C,D,E, F, G, H, I).
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Fotos: Costa, S.R (2017)
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Tabela 1. Teste de Qui-quadrado (¥2) para presenca (PG), auséncia (AG) de galhas nas raizes
e fator de reproducdo (FR), onde FR <1 sdo resistentes e FR> 1 sdo suscetiveis a nematoide na
populacdo F. de Psidium guajava x P. guineense aos 120 e 240 dias apos inoculagdo com
10.000 ovos de Meloidogyne enterolobbi.

Proporcéao
Avaliacao Observado Esperado tedrica
(R:S) 1
. FR FR FR FR
Dias PG AG <1 >1 PG AG <« >l

120 8 97 177 6 1029 801 1716 114 97 151 0,78 2,76

240 91 92 168 15 1029 801 1716 114 97 151 266 1,18
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4. CAPITULO III - ASSOCIACAO GENOMICA DE POLIMORFIMO DE BASE
UNICA COM LOCOS DE RESISTENCIA AO Meloidogyne enterolobii EM ACESSOS E
HIBRIDO DE Psidium
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RESUMO

O nematoide-das-galhas, Meloidogyne enterolobbi, é reponsavel por perdas significativas na
cultura da goiaba. O uso de materiais resistentes tem sido apontado como a principal forma de
controle dessa doenca, sendo a identificagdo de marcadores de polimorfismo de nucleotideo
unico (SNP) associados a resisténcia de grande importancia para uso na selecdo assistida em
programas de melhoramento. O objetivo desse trabalho foi identificar marcadores SNP
associados a resisténcia a nematoide-das-galhas em acessos de Psidium e em uma populacéo
segregante (F2). As plantas das familias segregantes quando atingiram a altura de 15 a 20 cm
foram inoculadas com 10.000 ovos e juvenis J2 de M. enterolobii. As avaliacdes foram feitas
em 120 e 240 dias ao qual determinou-se o fator de reproducdo (FR), foram considerados
resistentes aqueles com FR < 1,00 e suscetiveis os que apresentaram FR > 1,00. Foram
genotipadas plantas de 53 acessos do género Psidium, sendo 47 acessos de P. guajava, trés de
P. guineense e trés de P. cattleianum, bem como 175 progénies de cinco frutos colhidos em
uma Unica planta F1 de P. guajava x P. guineense. O DNA foi extraido e enviado para
genotipagem na empresa GeneSeek, nos Estados Unidos. Foram adotados modelos de "mixed
linear model”. Matrizes de componentes principais foram obtidas no software Tassel e de
‘identical by state’ obtidas tanto no software Tassel, como no programa DOS Plink 1.9. Testes
alélicos foram realizados para o teste exato de Fisher, com ajustes para o teste de Bonferroni,
bem como associagdo genotipica pelo teste ‘Cochran-Armitage trend’. Entre os marcadores
testados foram identificados sete marcadores associados a resisténcia a M. enterolobii em
espécies de Psidium, sendo trés localizados no cromossomo 10 de Eucalyptus, indicando grande
possibilidade uma regido cromossdémica associada a resisténcia ao nematoide. Ainda foram
identificados varios SNP no cromossomo 3 de Eucalyptus na familia segregante tendo como
referéncia a planta paterna P.guineense e nos cromossomos 7, 10, 11 nas analises em acessos
quando foi incluido P. cattleianum. Esses resultados sugerem a existéncia de diferentes fontes
de resisténcia ao nematoide e a possibilidade da aplicagdo assistida por marcadores para
resisténcia ao patogeno.

Palavras-chaves: Nematoide, SNP, GWAS
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ABSTRACT

The root gall nematode (RGN), Meloidogyne enterolobii, is responsible for significant losses
in guava culture. The use of resistant genotypes have been identified as the main form of control
of this disease, and the identification of single nucleotide polymorphism (SNP) markers
associated with resistance to this disease is of great interest for use in assisted selection in
breeding programs.The goal of this work was to identify SNPs associated with RGN resistance
in Psidium accessions and in a segregating population (F2). The plants of the segregating
families, when they reached the height of 15 to 20 cm, were inoculated with 10,000 eggs and
J2 juveniles of M. enterolobii. The genotypes with FR < 1.00 were considered as resistant and
those with RR> 1.00 were susceptible. Plant genotypes of 53 accessions of the genus Psidium
were genotyped, being 47 accessions of P. guajava, three of P. guineense and three of P.
cattleianum, as well as 175 progenies of five fruits harvested in a single F1 plant of P. guajava
X P. guineense. The DNA of these materials were extracted and sent for genotyping at the
GeneSeek Company in the United States. 'Mixed linear model' models were adopted. Main
component matrices were obtained in Tassel software and 'identical by state' software obtained
both in the Tassel software and in the DOS Plink 1.9 program. Allelic tests were performed for
the Fisher exact test, with adjustments for the Bonferroni test, as well as genotypic association
with the 'Cochran-Armitage trend'. Seven markers associated with resistance to M. enterolobii
were identified in Psidium species, three of which were located on chromosome 10 of
Eucalyptus, indicating with great possibility a chromosome region associated with resistance to
the nematode. SNPs were identified in Eucalyptus chromosomes 3 in the segregating family
with reference to P.guineense paternal plant and chromosomes 7, 10, 11 in the access analyzes
when P. cattleianum was included. These results suggest the existence of different sources of
resistance to the nematode and also the possibility to apply assited selection to resistance to the
pathogen.

Keywords: Nematode, SNP, GWAS
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4.1 INTRODUCAO

O declinio da goiabeira é uma doenca complexa que aumenta a sensibilidade da planta
a estresses ambientais, sendo que a podriddo progressiva das raizes de goiabeiras parasitadas
por Meloidogyne enterolobii é causada por Fusarium solani (Mart.) (GOMES et al., 2011). O
nematoide-das-galhas da goiabeira, M. enterolobii, foi descrito de uma amostra de raizes de
uma arvore, na China, em Yang e Eisenback 1983, tendo sido subsequentemente identificado
em goiabeira naquele mesmo pais. Mais recentemente, foi indicado que M. enterolobii é uma
sinonimia de M. mayaguensis Rammah e Hirschmann, descrito originalmente em Porto Rico,
numa espécie silvestre de tomateiro. Atualmente, esse nematoide tem sido detectado em
diferentes regides do mundo, em diferentes plantas hospedeiras, inclusive em espécies
portadoras de genes de tolerancia a Meloidogyne spp. (CARNEIRO et al., 2012). O primeiro
relato da ocorréncia desse patdgeno em raizes de goiabeira, no Brasil, foi observado no
Submédio do Vale do S&o Francisco (CARNEIRO et al., 2001).

Até 2012, ndo havia sido reportado estudo eficaz com uso de porta-enxerto resistentes,
controle quimico e bioldgico para o controle de M. enterolobii. As melhores expectativas para
0 manejo de M. enterolobii em pomares de goiabeira estd no desenvolvimento de novas
cultivares, por meio de cruzamentos interespecificos entre espécies de Psidium silvestres
resistentes ao nematoide e goiabeiras. Costa et al. (2012) devenvolveram porta enxerto
resistente ao nematoide-das-gallhas por meio de cruzamentos interespecificos entre P.guajava
x P.guineense. Estudos referentes a transferéncia de alelos de resisténcia a Meloidogyne por
meio de cruzamentos ja vém sendo reportados em outras culturas. Carvalho (2013) trabalhou
com a obtencdo de hibridos de pimentdo com resisténcia a M. incognita. Candido (2013) obteve
hibridos com resisténcia a M. incognita em Cucumis melo e observou que a resisténcia esta sob
controle de mais de um locus génicos, o que foi confirmado pela analise quantitativa, que
evidenciou a existéncia de seis genes envolvidos na heranca da resisténcia ao nematoide.

Mais recentemente, 0 aumento do conhecimento do genoma permitiu a identificagdo
de variacGes que representam o tipo mais abundante de variagdo genética existente, 0s
polimorfismos de nucleotideo Unico - Single Nucleotide Polymorphism - SNP
(PASSIANOTTO et al., 2014). Os marcadores SNPs sdo 0s que apresentam maior potencial de
uso no momento, pois permitem variados estudos com quantidade muito grande de marcadores,
essencial para a construcdo e identificacdo de marcadores associados a caracteristicas de
interesse (VINHOLES, 2014).
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Com o rapido desenvolvimento das tecnologias de sequenciamento e métodos
computacionais, estudo de associa¢do genomica ampla (do inglés “genome-wide association
studies — GWAS”) é utilizada como uma poderosa ferramenta para detectar a variacao natural
relacionada aos caracteres complexos em diversas culturas (RAFALSKI, 2010). Estudos de
associacdo gendmica ampla analisam variagdes da sequéncia do DNA de todo o genoma, tendo
como objetivo identificar caracteristicas fenotipicas de interesse, sendo atualmente uma tecnica
bastante empregada com muito sucesso na cultura do milho, arroz, sorgo, dentre outras
(PANTALIAO, 2016; BISCARINI et al., 2016; MORRIS et al., 2013).

Pantalido (2016), a partir do estudo GWAS com 34.955 SNPs distribuidos nos 12
cromossomos de arroz e com a analise conjunta em todos os experimentos, observou que 31
desses marcadores foram associados de forma significativa a produtividade. O autor comenta
gue os 31 marcadores SNPs identificados pelo estudo GWAS podem ser o ponto inicial para o
melhor entendimento do controle genético da produtividade do arroz. No mesmo estudo ainda
foram identificados 13 SNPs significativamente associados a produtividade sob déficit hidrico
e 13 SNPs em ambiente sem deficiéncia hidrica. Em relacdo ao ambiente sem déficit hidrico,
10 genes foram identificados como tendo SNPs significativos, enquanto que no ambiente com
déficit hidrico, seis genes tiveram SNPs significativo. O autor ainda comenta que esses sgenes
serdo inicialmente validados por PCR quantitativo, e eventualmente, convertidos em
marcadores para selegdo assistida, a fim de aumentar a eficiéncia no desenvolvimento de
cultivares de arroz mais tolerantes a seca

Wanga et al. 2012 em estudo de associacdo gendmica de resisténcia a queima de
cabeca no milho, utilizando 45.868 SNP em 144 linhagens, identificaram 18 novos genes
candidatos a resisténcia a queimadura da cabeca no milho, sendo esses genes candidatos
classificados em trés grupos, genes de resisténcia, genes de resposta a doengas e outros genes
com possiveis funcBes de resisténcia a doencas de plantas. Os autores comentam que GWAS é
uma abordagem Util para a identificagcdo de fatores genéticos causais para resisténcia a queima
de cabeca no milho.

Portanto a identificacdo de macadores associados as caracteristicas de interesse
auxiliara a selecdo de plantas nos programas de melhoramento da goiabeira e,
consequentemente, a obtencdo de plantas com caractetisticas desejadas mais rapida e eficiente.
Devido a grande importancia do nematoide-das-galhas em cultivares de goiabeira, e ao fato da
resisténcia genética ser a medida de controle mais eficiente, a identificacdo de marcadores
associados a resisténcia a essa doenca torna-se de grande interesse para uso na sele¢éo assistida

em programas de melhoramento.
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Esse estudo teve como objetivo identificar marcadores SNP desenvolvidos para
Eucalyptus associados a resisténcia a nematoide-das-galhas em acessos de Psidium e em uma
populacdo F» segregantes visando a aplicagdo da selecdo assistida em programas de

melhoramento da goiabeira.

4.2 MATERIAL E METODOS

4.2.1 Material genético

Foram genotipadas plantas de 53 acessos do género Psidium, sendo 47 acessos de P.
guajava, trés de P. guineense e trés de P. cattleianum, bem como 175 progénies de cinco frutos

colhidos em uma unica planta F1 de P. guajava x P. guineense.

4.2.2. Extracdo de DNA e genotipagem com polimorfismo de nucleotideo Unico

Foram coletadas folhas jovens dos acessos e da familia segregante, sendo as mesmas
acondicionadas a -80°C até o momento da extracdo. Para extracdo de DNA foi utilizado o
protocolo CTAB 2x de Doyle e Doyle (1990), conforme procedimento descrito por Costa e
Santos (2013). A quantificacdo do DNA foi realizada em gel de agarose a 0,8%, corado com
brometo de etidio. A quantificacdo foi realizada pela comparacdo visual da intensidade das
bandas de DNA extraido com bandas do DNA do fago Lambda. A integridade das amostras de
DNA foi avaliada pela auséncia de rastro de DNA.

As amostras de DNA dos acessos e das familias segregantes foram genotipadas com
60.904 SNPs do chip EUChip60K, desenvolvido por Silva-Junior et al. (2015). O chip
EUChip60K adota a denominagdo por cromossomo e posic¢éo, em pares de base, no genoma de
referencia de Eucalyptus. Assim o EuBR01s10015344 é um SNP no cromossomo 1 de
Eucalyptus na posicdo 10.015.344 pares de bases do genoma de referéncia (Silva-Junior et al.,

2015). Os servicos de genotipagem foram realizados pela GeneSeek (Lincoln, NE, USA).

4.2.3. Avaliagdes da resisténcia ao nematoide em acessos de Psidium e familias segregantes

de P. guajava x P. guineense

Quando as plantas das familias segregantes atingiram a altura de 15 a 20 cm foram
inoculadas com 10.000 ovos e juvenis J2 de M. enterolobii. O in6culo do M. enterolobii foi
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extraido das raizes de goiabeira coletadas em area comercial do municipio de Petrolina/PE, por
meio da técnica descrita por Hussey e Barker (1973). A suspensdo foi depositada em dois
orificios no solo ao redor da planta com uma pipeta, cada planta recebeu 2 mL por orificio, a
uma distancia de 1,5 cm do caule e 2,5 cm de profundidade.

Aos 120 dias ap6s a inoculacdo, as plantas foram coletadas e as raizes foram
cuidadosamente lavadas em agua contida em balde para ndo favorecer a perda de ovos do
nematoide. A primeira analise foi realizada visualmente para presenca ou auséncia de galhas.
Em seguida, foram pesados 5g de raiz, colocados em sacos plasticos identificados e levados
para analise em laboratorio. Apds a retirada das raizes, as plantas foram novamente colocadas
em outro saco plastico, com 0 mesmo solo que continha anteriormente.

As raizes foram trituradas em liquidificador em solucéo de hipoclorito de sodio a 0,5%
por 20 a 30 s, com a menor velocidade para liberacdo dos ovos, conforme o procedimento de
Hussey e Barker (1973). Com a contagem dos ovos, determinou-se o fator de reproducéo (FR),
definido por: FR=populagéo final de ovos e juvenis/populacdo inicial de ovos e juvenis. Foram
considerados resistentes 0s genotipos com FR < 1,00 e suscetiveis 0s que apresentaram FR >
1,00.

Plantas dos acessos foram avaliadas visualmente, em telado, para a presenga ou
auséncia de galhas em todo o sistema radicular apds periodo superior a 180 dias da repicagem
para sacos de polietileno, ndo tendo sido efetuado o célculo do FR.

4.2.4 Andlises estatisticas

Associacdo gendmica ampla foi realizada para as familias segregantes, considerando
a presenca ou auséncia de galhas, bem como o FR, enquanto para 0s acessos considerou-se
apenas a presenca ou auséncia de galhas. Foram adotados modelos de "mixed linear model
(MLM) disponivel no software Tassel 5.0 (BRADBURY et al.,, 2007). Matrizes de
componentes principais foram obtidas no software Tassel e de ‘identical by state’ (IBS) obtidas
no programa DOS Plink 1.9 (PURCELL et al., 2007). Testes alélicos foram realizados para o
teste exato de Fisher, com ajustes para o teste de Bonferroni, bem como associagéo genotipica
pelo teste ‘Cochran-Armitage trend’, todos implementados com o programa DOS Plink
(PURCELL et al., 2007).

Foram considerados SNPs com associacdo putativa com locos de resisténcia ao
nematoide aquele com significancia estatistica nas diferentes analises, tanto nos acessos

analisados, como na mistura de familias segregantes.
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4.3 RESULTADOS E DISCUSSAO

Foram gerados 3523 SNPs de Eucalyptus nos 53 acessos de Psidium e 6995 na mistura
de familias segregantes, dos quais 888 SNPs amplificaram nas duas amostras. O chip
EUChip60K ¢ formado por 60.904 SNPs, sendo que 51.204 foram polimorficos em 14 espécies
de Eucalyptus (SILVA-JUNIOR et al., 2015). Dessa forma, a amplificacdo de SNPs de
Eucaliptus para Psidium foi de quase 7%, sendo a transferibilidade efetiva, pelo critério de
validacdo em outra amostra de Psidium, de quase 2%. Os géneros Psidium e Eucalyptus
pertencem & mesma familia Myrtacea e a transferibilidade de marcadores entre espécies da
mesma familia tem sido aplicada em muitos estudos, inclusive entre espécies de Myrtaceae
(RAI et al. 2013).

O método de avaliacdo adotado neste trabalho foi eficiente para discriminar as
progénies, sendo possivel observar a diferenca na intensidade da formag&o de galhas e fator de
reproducdo do nematoide nas raizes entre os materiais com maior padrdo de susceptibilidade e
de resisténcia. Essa resisténcia é considerada como dominante controlada por dois genes, com
efeitos epistaticos, sendo que a presenca de apenas um alelo dominante condiciona a resisténcia
do hibrido de P. guajava x P. guineense a M. enterolobii (COSTA et al., 2016)

4.3.1. ldentificagdo de SNPs associados com resisténcia a nematoide em acessos de

Psidium.

Os SNPs  EuBR07s39687146, EuBR11s17302993, EuBR06s53513211,
EuBR03s56643359, EuBR03s13633658, EuBR09s25505493, EuBR07s35131318,
EuBR05s8907843 e EuBR10s9729472 apresentaram associacdo alélica com a formacao de
galhas (p < x 10°) pelo teste exato de Fisher, com correcao para o teste de Bonferroni, enquanto
outros 152 SNPs apresentaram probabilidade de significancia maior do que 1x107° pelo mesmo
teste.

Os SNPs  EuBR03s56643359, EuBR06s53513211, EuBR07s39687146,
EuBR02s47052961, EuBR08s29771117, EuBR09s25505493 e EuBR10s18930251
apresentaram associagdo genotipica com a formacgdo de galhas (p< 1 x 107?) pelo teste
‘Cochran-Armitage trend’, enquanto outros 782 SNPs apresentaram probabilidade de
significancia maior do 1x10™ pelo mesmo teste. O niimero elevado de SNPs com associagéo

positiva nesses dois testes ocorre porque ndo existe nenhuma correcdo para relagfes de
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parentesco ou de similaridade nas populagcfes analisadas, sendo essa uma das principais
limitacOes desses testes para associagdo genomica.

Na anélise do ‘mixed linear model” (MLM) foram identificados 13 SNPs com
associacao positiva (p < 1 x 10°®) com a formagc&o de galhas pela analise, tendo como referencia
a IBS obtida no programa Plink e 18 SNPs com associagéo (p < 1 x 10°®), tendo como referencia
a IBD obtida no programa Tassel. No cromossomo 6 de Eucalyptus foram identificados o maior
nimero de SNPs com associacdo (p < 1 x 107%), enquanto os maiores coeficientes de
determinacéo (R?) foram identificados nos SNPs do cromossomo 5, variando de 0,62 a 0,98.
Os SNPs EuBR03s13633658, EuBR05s73468690, EuBR07s39687146 e EuBR11517302993
além de apresentarem significancia (p < 1 x 10°) apresentaram os maiores valores de R?,
considerando as analises com MLM. Gao et al. (2016) aplicaram o estudo de associagédo
genémica ampla (GWAS) para identificar genes de resisténcia a ferrugem das folhas ou QTLs
em 338 plantas de trigo. Apos o corte dos conjuntos de dados genotipicos e fenotipicos, 18.925
foram incluidos nas analises GWAS. Os autores comentam que apds ajustarem o MLM usando
TASSEL, identificaram um total de 333 marcadores significativamente (p <0,001) associados
a resisténcia a ferrugem das folhas em pelo menos uma das plantas de trigo adultas.

Zhang et al. (2016) estudando associacdo gendmica ampla para resisténcia ao
nematoide de cisto de soja (Heterodera glycines) Tipo HG 2.5.7 em soja silvestre (Glycine soja)
genotipado por iSelect BeadChip SoySNP50k, identificaram 43 acessos resistentes, sendo 10
SNPs significativamente associados a resisténcia do nematoide do cisto tipo HG 2.5.7 em
espécie silvestre. Além disso, quatro SNPs significativos foram localizados em regides ligadas
ao locus de caracteristica quantitativa conhecido no cromossoma 18. Os genes que codificam
proteinas relacionadas com a resisténcia a doencas com uma regido rica em leucina, uma
proteina quinase ativada por mitogénio (MAPK) no cromossoma 18 e um fator de transcri¢éo
no cromossoma 19 foram identificados como genes promissores. Os autores comentam que 0S
SNPs identificados e os genes candidatos irdo beneficiar futuros mecanismos de resistencia por
meio marcador molecular para entender a interagdo soja e nematoide de soja (SCN).

Os SNPs EuBR03s13633658, EuBR07s39687146 e EUBR11s17302993 apresentaram
associacdo altamente significativa (p < 1 x 10°) com a formagdo de galhas, considerando as
analises de associacdo alélicae do MLM conjuntamente, sendo fortes candidatos para avaliagcao

com ‘primers’ especificos em acessos de Psidium.

4.3.2. Associacdo gendémica ampla de SNPs com locos de resisténcia ao nematoide em

familias segregantes de P. guajava x P. guineense.
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Os SNPs EuBR03s16993500, EuBR03s4249801e EuBR03s33882164, todos
localizados no cromossomo 3 de Eucalyptus, apresentaram associacgdo alélica (p<1x10) pelo
teste exato de Fisher, com correcdo para o teste de Bonferroni, enquanto outros apresentaram
significancia superior a 0,00579.

Foram identificados 16 SNPs com associacdo genotipica (p< 1x10%) pelo teste
‘Cochran-Armitage trend’, sendo 13 localizados no cromossomo 3, e outros trés nos
cromossomos 9, 10 e 11 de Eucalyptus. Os resultados dessas analises na mistura de familias
apresentaram namero reduzido de SNPs, quando comparados com as analises dos acessos,
devido provavelmente a estruturacdo das familias que apresentavam, no minimo, 0 mesmo
‘background’ materno, segregando para varios caracteres, incluindo a resisténcia ao nematoide.

Para formacdo de galhas na mistura de familias foram identificados oito SNPs
(EuBR03s16993500,  EuBR03s21599380,  EuBR03s29615246, @ EuBR03s30383415,
EuBR03s30851181, EuBR03s33882164, EuBR03s37875650 e EuBR03s4249801), todos
localizados no cromossomo 3 de Eucalyptus, tendo como referencia a IBD obtida no programa
Plink, com associacgdo (p<1x10) pelo MLM nos dois periodos de inoculagdo, com R? variando
de 8 a 23%. Para as analises MLM com a IBD do Tassel foram identificados nove SNPs
(EuBR03s16993500,  EuBR03s21599380,  EuBR03s29615246, @ EuBR03s30383415,
EuBR03s30851181, EuBR03s33882164, EuBR03s37875650, EuBR03s4249801 e
EuBR03s7520846) com associacdo (p< 1x10™), com R? variando de 8 a 24%. Samayoa et al.
(2015) identificaram vinte e cinco SNPs significativamente associados a resitencia da broca em
milho. A variacdo alélica em cada SNP significativo foi associada com 6 a 9% da variancia
fenotipica. Um conjunto de genes contendo ou fisicamente proximos a estes SNPs sdo propostos
como genes candidatos para a resisténcia da broca, suportados pelo seu envolvimento nos
mecanismos relacionados com a defesa da planta.

Para o FR aos 120 e 240 dias de inoculacdo foram identificados diferentes SNPs, sendo
que a maioria deles foram localizados nos cromossomos 2 (8e 3),3(3e1),6 (7e4)e9(led)
de Eucalyptus (p<1x10%), tendo como referencia a IBD obtida no programa Plink.
Considerando a matriz IBD obtida no programa Tassel, o SNP EuBR06s27903663 foi
associado (p<1x10™) ao FR aos 120 e 240 dias ap6s a inoculagdo, contribuindo para 12% da
variacdo total. Ainda tendo como referencia a matriz IBD Tassel os SNPs EuBR09s3283487
(p<1x107%) e EuBR10s26019094 (p<1x107?) explicaram individualmente 31% da variacdo da
resisténcia ao patdgeno.

Os SNPs EuBR03s16993500, EuBR03s33882164 e EuBR03s4249801, apresentaram

associacdo altamente significativa (p< 1x10%) com a formagdo de galhas, considerando as
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analises de associagdo alélica do teste exato de Fisher e do MLM conjuntamente, sendo fortes
candidatos para avaliagdo com ‘primers’ especificos na familia segregante. A localizagédo desses
trés SNPs no cromossomo 3 de Eucalyptus sugere a existéncia de uma regido cromossomica

envolvida na resisténcia ao patégeno e ndo de diferentes alelos de diferentes genes.

4.3.3. Associacdo gendmica putativa com locos de resisténcia ao nematoide em Psidium

Entre os marcadores avaliados sete marcadores foram identificados como associados a
resisténcia ao M. enterolobii em Psidium, tanto para formacéo de galhas nos acessos como para
fator de reproducdo (FR) aos 120 dias de inoculacdo na familia segregante: 1) SNP
EuBR02s23677860 (p=9,24x10° e 2,93x10°%, respectivamente), contribuindo para a variacio
total de 54% e 17%, respectivamente; 2) SNP EuBR03s47452480 (p=3,88x10™* e 2,81x10®),
contribuindo para a variagéo total de 25% e 17%, respectivamente; 3) SNP EuBR06s21493635
(p=4,67x10* e 1,01x10%), contribuindo para a variagdo total de 54% e 10%; 4) SNP
EuBR08s41303533 (p= 4,23x107" e 3,07x10°), contribuindo para a variagdo total de 39% e
16%, respectivamente; 5) SNP EuBR10s2375722 (p=1,17x10® e 7,22x10®), contribuindo para
a variacdo total de 26% e 17%, respectivamente; 6) SNP EuBR10s38451028 (p=2,69x10* e
1,21x10™%), contribuindo para a variagdo total de 13% e 17%, respectivamente e; 7) SNP
EuBR10s9300572 (p= 8,02x10° e 1,01x107, respectivamente), contribuindo para a variagdo
total de 4% e 32%. Todos esses SNPs foram identificados na analise de MLM, com a matriz
IBD do Tassel.

Dos sete SNPs associados para formagdo de galhas e FR nas duas populacGes de
Psidium, trés foram localizados no cromossomo 10 de Eucalyptus, indicando com grande
possibilidade uma regido cromossémica associada a resisténcia ao nematoide, do que diferentes
alelos de diferentes genes. Para 0s outros SNPs, nos cromossomos 2, 3 e 8 podem ser diferentes
genes que contribuem para a expressao da resisténcia.

Os resultados sugerem ainda a existéncia de diferentes fontes de resisténcia ao
nematoide, pois foram identificados varios SNPs no cromossomo 3 de Eucalyptus, na mistura
de familia tendo como referéncia a planta paterna P. guineense, resistente ao nematoide, e
outros SNPs localizados nos cromossomos 7, 10 e 11 nas analises realizadas nos acessos,
quando foi incluido P. cattleianum. Vinholes (2014) identificou treze marcadores associados a
resisténcia a M. javanica em soja, entre esses doze estdo localizados no cromossomo 13, tendo
ainda identificado um marcador associado presente no cromossomo 5, com base em marcadores

SNPs. Os marcadores moleculares tém despontado como potente ferramenta no melhoramento
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de plantas, atraves da identificacdo direta dos genotipos, superando muitas vezes, as limitacdes
na obtencdo de dados fenotipicos (VINHOLES, 2014). Além disso, o tempo de
desenvolvimento de variedades nos programas de melhoramento pode ser reduzido, resultando,
assim, na obtencao de materiais com caracteristicas de interesse em um menor espaco de tempo
(RESENDE et al., 2013).

O uso de marcadores SNPs indicados como associados a resisténcia ao nematoide de
galhas em espécies de Psidium permitira que a frequéncia alélica dos alelos favoraveis seja

aumentada durante a selecdo de novos geno6tipos em programas de melhoramento de goiabeira.

4.4 CONCLUSOES

Foram identificados sete marcadores associados a resisténcia a M. enterolobii em
espécies de Psidium. Dos sete SNPs associados para formacdo de galhas e FR nas duas
populagdes de Psidium, trés foram localizados no cromossomo 10 de Eucalyptus, indicando
com grande possibilidade uma regido cromossémica associada a resisténcia ao nematoide, do
que diferentes alelos de diferentes genes.

Os resultados sugerem ainda a existéncia de diferentes fontes de resisténcia ao
nematoide, pois foram identificados varios SNPs no cromossomo 3 de Eucalyptus, na mistura
de familia tendo como referencia a planta paterna P. guineense, resistente ao nematoide, e
outros SNPs localizados nos cromossomos 7, 10 e 11 nas analises realizadas nos acessos,

guando foi incluido P. cattleianum.
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Tabela 1. Procedéncia de acessos de goiabeira e aracazeiros do Banco Ativo de Germoplasma
de goiabeira e aracazeiros da Embrapa Semiarido.

Acesso Procedéncia Estado Acesso Procedéncia Estado
GUA87AM Iranduba AM GUAGBRO Buritis RO
GUABBAM Iranduba AM GUAT72RO Monte Negro RO
GUA90AM  Iranduba AM GUAT3RO Ariquemes RO
GUA92AM  Manacapuru AM GUA81RO Porto Velho RO
GUA97AM  Autazes AM GUA82RO Porto Velho RO
GUA9BAM  Autazes AM GUAI133RR Iracema RR
GUAG62BA  Antonio Gongalves BA GUA 135RR Iracema RR
GUA146BA Valenca BA GUA136RR Rorainopolis RR
GUA147BA Pateroa BA GUA137RR Caracarai RR
GUAI150BA Nilo Pecanha BA GUA138RR Boa Vista RR
ARA153BA ltubera BA ARA138RR Boa Vista RR
GUA117GO Morrinhos GO ARA140RR Boa Vista RR
GUA120GO Goias Velho GO ARAB55RS Pelotas RS
GUA121GO Goias Velho GO ARAB58RS Pelotas RS
GUA124GO Santa Isabel GO ARA105RS Pelotas RS
GUA127GO Mimoso de Goias GO GUA104RS Pelotas RS
GUAO02MA  Caxias MA GUAI106RS Pelotas RS
GUAO3MA Coelho Neto MA GUAI109RS Pelotas RS
GUAO5MA  Buriti MA GUAI110RS Pelotas RS
GUAO7TMA Mata Roma MA GUASILSE Capela SE
GUA26MA  Paraibano MA GUAbL2SE Capela SE
GUA33PE  Ibimirim PE GUABL3SE Japoratuba SE
GUAS34PE Ibimirim PE GUASS5SE Pirambu SE
GUA36PE  Pesqueira PE GUAbLISE Umbamba SE
GUAS38BPE  Pesqueira PE GUAG1SE Riach&o dos Dantas SE
GUA39PE Belo Jardim PE PEDRO SATO Comercial PE
GUAG67RO  Jaru RO
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Tabela 2. Identificacdo e sequéncia dos SNPs com associacdo gendmica ampla a locos de
resisténcia ao M. enterolobii em 53 acessos de Psidium e populagdo segregante de 175
individuos de P. guajava x P. guineense.

Marcadores (SNP)

Sequiéncia dos SNPs

Acessos

EuBR03s13633658

EuBR07s39687146

EuBR11s17302993

GCAAGTGGATGTGTTCCTCAAGCAAGCTCAGGAGAGTTTTCGAGCCGC
CCTTGATGCCGC[T/G]JGAGCGAGATGCGAGGAAGAAGGTGAGTTGTCT
GCTGAGTGATGCTTTCTTAGTTTTTGCA

ATCCTTCTTCCCCCTGGAGCTACCTGTCTGAAGCAACTCAACTAAAGC
AGGAATAGCCCC[A/G]GATGCGCCAATTATTATCTTGTTCTCATCTCCA
AGTGACAAGCTGAAGAGGGTCGCTGCC

TTTGGAGCTCTTATCCCATGGAGATCAGACCATCATTGGTGATAGAGG
CATAAATTTGAG[T/C]IGGTGGGCAGAAGCAGCGAGTACAGCTTGCTCG
GGCGCTCTATCAAGATGCGGACATTTAT

Populagdo F2

EuBR03s16993500

EuBR03s33882164

EuBR03s4249801

ATTTAACAAACAAGTAGCAAAGTTCCAAATTACAGCTTTTCCCCCGGG
TCGTCGATGTCA[T/C]JGCGACATCGTTGTTTTGGTGGTCCCGCCTTCTA
GACGTGGAAAATTAGATTTTGCCGAAT

AGAGCACAATCTTTTTCTTTTTTTCTACTTAAAATTGTGATAGATATCG
CATGGAATTCT[A/G]JCACTCCATTGTCTCAAGACTCAAGGATTACTTGC
TCGACATAAGCATTATAACTTAGTAT

TTGATGATCTATTGCAATGCCATTAAATTCATGCCTAATCCCCCAAAA
TGCTGCCAATAA[T/CITCCTAGTGGTGTTCAGCTTTTAATCTTCCCTAAT
CTTTTCTGTGTTTTGGATATGGTTAA

Comuns F2 e acessos

EuBR02s23677860

EuBR03s47452480

EuBR06s21493635

EuBR08s41303533

EuBR10s2375722

EuBR10s38451028

EuBR10s9300572

AGAGCCCAGCCATGATATGAGAGACTCTCTAGAAGCTCTTTCTTGTCC
AACATTCCATGT[T/G]JCCAGCCAATATTTTTATGTTTGCTATCCTAGTGT
ACAGAAACTCTTTGCCAGCCAATTCT

TGTTGTGCATGCAGCAGGTGATGTGGGGATATCTGCTGATGGTTACAG
GTGGCGAAAGTA[T/CIGGGCAGAAAATGGTAAAGGGAAACCCTCGTC
CCAGGTACATGCATATAAATACTCTTGCT

AATGCCTTGCCGTGCAGAAATGACCCTGTCCAGGGTCTGATCAGGCAC
CGTGATTCCAGC[A/G]GTCTCCATGTCTGCAACAATGGCTACTGCAGC
ATCCAATTCTCCAAGGTCAAGACACAGT

TTTGCATACTCTACTATACTGCTTATAACATTGTGTAGTGTATGTCTAC
AAGATTTTGAT[A/G]ICGTTTTTTGTCATTTATAAATTGCAGAAGGATGG
AAGAATACCTTCACATTCTGGATATA

TTCTTCGCCAGTCTTATCCGCTGAAGCGTGCTCTGCAATAGAATAAAA
GTTCAGATGTCC[A/G]TTACATGCTTGGACCAAGAAGCCAGATGTTTC
ATCCGTTTGAGACAATGACCGCGCCAAC
ATCTCAACCATTCAATATATCTGTCTTACAAATAAGCAGTGCAATAGT
GCCTCCTAATAT[A/G]GGGAAAACTAATTCTAGTTCTGGCTCAAACTCA
ACTTCCTCACCACCATCCCCAGCACCA

GCATAGGGGATTCAGATGATATTGGGACAGACTTGGTGAACTCTCAG
AATGGAGTCCCTA[T/CIGGAAATATATGCATTGGCTGGATCTGTTGTTG
ATTCTATTTTCGCTAACTTCGCTGTCCT
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5. CONCLUSOES GERAIS

1. Os 888 SNPs de Eucalyptus foram eficientes para separar os 53 acessos de Psidium.

2. Os “primers” de Eucalyptus EuBR03s4249801, EuBR08s41303533, EuBR03s13633658,
EuBR11s17302993, EuBR02s23677860, EuBR03s47452480, EuBR06s21493635
EuBR10s9300572 apresentaram amplificagdes no genoma de Psidium, atestando a capacidade
de transferéncia eficaz de SNP e a presenca de regiGes de genoma conservadas entre as espécies
da familia Myrtaceae.

3. Os resultados, com base na andlise bayesiana, foram semelhantes aos encontrados pelo
agrupamento UPGMA, com a identificacdo dos trés principais grupos, separando as trés
espécies de Psidium avaliadas.

4. Os locus SNPs identificados no presente estudo poderdo ser usados em trabalhos de
diversidade genética de goiabeira e podem também ser somados a SNPs que venham a ser
especificamente desenvolvidos para espécies de Psidium.

5. O procedimento adotado para a obtenc¢éo do hibrido foi eficiente, tendo sido confirmado com
a genotipagem dos dois locos microssatélites. Do total de 25 polinizacGes manuais efetuados,
foram obtidos cinco frutos hibridos, indicando eficiéncia de 20% no cruzamento entre P.
guajava x P. guineense.

6. Na geracdo Fi1 de P. guajava x P. guineense, foi observado que 242 plantas apresentaram
FR=0 e foram consideradas como imunes. Vinte e oito plantas com FR que variou de 0,003 a
0,322 foram consideradas resistentes ao patdgeno, indicando completa dominancia do
progenitor masculino na expresséo da resisténcia ao nematoide em plantas F.

7. Na populacdo de 183 plantas F> de P. guajava x P. guineense, foram observadas 86 (47%)
plantas com presenca de galhas e 97 (53%) com auséncia, aos 120 dias de inoculagdo, na
segunda avaliacdo nessa populacdo, aos 240 dias ap0s a inoculacdo, foi observada a presenca
de galhas em 91 (49%) e auséncia de galhas em 92 plantas (51%).

8. A segregacdo para a presenca ou auséncia de galhas no sistema radicular de plantas F> do
hibrido foi de 9:7, com valores do teste x> de 0,78 e 2,66, respectivamente, aos 120 e 240 dias
apos a inoculagéo.

9. O FR aos 120 dias variou de 0,0 a 4,13 e de 0,0 a 3,12 aos 240 dias ap6s a inoculacdo nas
plantas F2. A segregacédo para o FR do nematoide em plantas F2 do hibrido foi de 15:1, com
valores do teste y? de 2,76 e 1,18, respectivamente, aos 120 e 240 dias ap6s a inoculagéo.

10. Os resultados de segregacéo e as estimativas de herdabilidade no sentido amplo suportam

modelo de resisténcia dominante controlada por dois genes, com efeitos epistaticos, sendo que
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a presenca de apenas um alelo dominante condiciona a resisténcia do hibrido de P. guajava x
P. guineense a M. enterolobii

11. Foram identificados sete marcadores associados a resisténcia a Meloidogyne enterolobii em
especies de Psidium.

12. Dos sete SNPs associados para formacdo de galhas e FR nas duas populacfes de Psidium,
trés foram localizados no cromossomo 10 de Eucalyptus, indicando com grande possibilidade
uma regido cromossdmica associada a resisténcia ao nematoide, do que diferentes alelos de
diferentes genes.

13. Os resultados sugerem ainda a existéncia de diferentes fontes de resisténcia ao nematoide,
pois foram identificados varios SNPs no cromossomo 3 de Eucalyptus, na populacdo

segregante, tendo como referencia a planta paterna P. guineense, resistente ao nematoide.

6. CONSIDERACOES FINAIS

O P. guajava x P.guineense, resistente ao nematoide Meloidogyne enterolobii, foi
registrado no Registro Nacional de Cultivares (RNC) do Ministerio da Agricultura, Pecuaria e
Abastaecimento (MAPA) com o0 nome de BRS Guaraca, que possibilitard a disponibiliza¢do de
mudas para os produtores de goiaba. Apesar dos grandes avancos obtidos no presente trabalho
séo indicados novos estudos para resisténcia ao nematoide-das-galhas em Psidium:

1. Desenvolvimento de SNPs especificos para Psidium, que possibilitara completa saturacédo do
genoma de goiabeira, bem como andalises com maior precisao de associacdo gendmica ampla,
ndo apenas para mapeamento da resisténcia ao nematoide-das-galhas, bem como como outros
caracteres de interesse agronémico.

2. Desenvolvimento de novos hibridos com outras espécies de Psidium resistentes ao M.
enterolobii ampliard as fontes de resisténcia e controle duradouro do nematoide-das-galhas.
Uma estratégia que poderéa ser adotada para obtencéo de novos hibridos, sera o uso da técnica
resgate de embrido para contornar as barreiras de incompatibilidade observadas nos
cruzamentos manuais de P. guajava com P. catteyanum e P. friedrichstalianium.

3. Estudos de citogenética das espécies e acessos de P. guajava, P. catteyanum e P.
friedrichstalianium, visto que para o sucesso na obtencdo de hibridos é necessario que as
especies a serem combinadas apresentem homologia cromossémica.

4. Estudos para caracterizagdo histologica da resisténcia do BRS Guaragd ao nematoide-das-

galhas sera importante para entender os mecanismos envolvidos na interacdo planta-patogeno.
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P guinemme planl remamed withoul nemside stack
symipioms, whersss ihe msiems] plni ws destroyed by
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eration F2 was 97, wherein fhe x * values were (L78 and
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Introduction

The guava {Pridim gugiava L) 15 @ importnd culé-
vabed plni worldwide. The species helmas 1o the fam-
ily Myriscess, which comprisss mars than 70 gemera
and 2R00 secies (Pereira and Nachtigsl 2002). The
species ha gresl econamic vakhe; il 13 e of the mai
importent fruis in Brazil, due to it comsumpéion, in
natrm of industrishized This cullure has been facng
gresi dechine in ik prduction ance the emergencs of
the nemstods Moaidogyme enferalobd,

The hird repod on the ocoumence of this pathogen
M eierodobiim guava plent rooks m Beoo ] wes recond-
ad m 530 Francuco rver valley (Camang o al 2001}
Thi phybopathogen milads 2 gueva rool bypes; it ine
fects from the supedicial roollets ko the mors ligni Bed
tpmol, which 15 locsted maone than 50 am deep (Reis
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etal 2011). The practioss o coniral his pathogen, such
&5 the wie of nemabcides, biokvpcal condml, nimge-
nous fertiaers, non-hast plants and integrated handling,
have limiied or meleciive ellct (Freits of al. 2014).

Sounces of restdance bo the pathogen wene nol iden-
tified in accemions of P gugiava (Casro et al. 20012).
There wes reports of reastmos m wild Pedaom plani
pecies (Camemo el al. A07; Castro el al. 2001 2; Sinps=
el al. 2014} The use of wild Padiwm plni geces
msntant o nemskode, such & the mobiock of e
pleni culbivars, hes been presenimg lomibed or iolal in-
competibility (Freitss et al 2014; Casiro of al 2012).
Robaina et al {2112) have reparied that the gafiing of
Palura" guava plants with Brachian gueva plenis re-
stibml i M. endermlobi resulisd m tsae welding with
the guava pland, bul thers wa no teme compathility
ddus b the bsck of vesoulsr Bsme unchimality, Ot
elal, (2012) have reporied a P gugiava x P uineense
Tyt restiami b0 the pathogen and with high compat-
ity with guava plani species, sppombng & an alier-
native o deal with gueva plani nemsiode.

Conts el al. (2012) have sugpeiied thai ihe restdances
o nemkicle m Paidizm hybnd comes from the mone
gEnic domminen i mhentance, Bkmg m sl analyses
af the F1 planis from the bwo crosamgs of the P guione
and P gudneense accesions. Thers 2na no reports m the
literaurs shoul the sepregaion and the esdimasied num-
ber of gnes in F2 populabions For resisiance io
M eneroinbii

The aim af the cument study 15 ko estimaie the hasic
EEndic metbmos prametens o M. enierolobil, such =
the muniner f genes, hmad heritahility aned gene action,
vl vl in the resisencaio M. enteralobif scoordmg to
the segragation m F2 populshions of 2 P gugava x
F gwineense oo, The present reseanch @ ihe Bred one
vl ving Pridium spades

Makeriak and methnds
Plani mlerial

The menual crosmg fol krwed the pal tnation procedure
described by Conta et al (2012). Acomsions of guaa
planits cultivated for ve years inithe fskl and ssesned
ir pihowen resctons wene wied: guava plants ((ual 61
PE}, susceptible b the nemainds M enfemlobi, =
miztemal planks and the accesmon of P guineense

{Ara138RR), resi st o the pethogen, =t petemal pland.

¥ - N

Planis from ihe croming belween P pugiava x
P guineens were s=llad in the Beld usng properly
ideniified profecion peper bags bo ohixin the F2 popu-
lebion. Aler 120 days, ihe ot wene harvesied and
m kL plstc vases contaming one pad of artficial
subsirate (Plantimedl) and one part of soil, at the ratio
1:1, m greenhouse, Imigation was deily performed =-
canding i the need of the material. Sesds gernination
tock place between the 22nd and the 30th days.

DO A& extosction and moicrosatel] e merkers
fior genotyping

Youmg and healihy leaves were collecied from the pa
renita] anel frm some Fl plants Fom the obtamed o
gz, The leaves wers soned ai =8 °C uniil the memeni
af exiradion Protocol CTAB 2x, by Dayle and Dayle
(1990), was used for DNA extraction, scoonding ko the
procedure described by Costa and Sanios (2013). M-
crogaiellie markers, mPeCl 252 and mPell 247, weare
wed b confirm the interspecific hybdds acoonding to
the procedure described by Bricdio et al (2010) and
Costa and Sanios (20131 The PCR amplificstion was
camed oul for & fmal v lumeof 10 pL, contsimng 30ng
O A, 02 Lol sach proves, 1 X Tag DM A pol ymernae
bulr, 25 mM MgCL2, 0.8 mM dNTPs, =nd 0.75 U
emeymie Tag DMA polymerase. The amphi bcation pro-
gram consisied of denaturation of the initial cycle at
WL o 4 mm; 30 cycles &l 94°C for 45 5, 52°C fir
6l &, and T2C For 60 & and one stage of fnal exiension
& 72°C for 5 mm. Hal{ ol the volume ofthe densturing
b fr o P98 fyrmamide {10 mM EDTA, pH 80: 1 mg/
ml xylene cyanol; and 1 mg'mL bromaphenal hlus
wai akled bo the PCR mixture, ollowed by oomple
denshrstion af 94°C for 5 mmn in 2 thermocycler. The
15 weme slamel with silver mirsie, = per ihe procedus
described by Crsie etal (2001),

MAssesamy fhe ressancs Lo the nemainde m F1 and F2
populstions

Planits fromm the F1 and F2 popuisiins wene izmaplanied
o polyethylene bags conlammg suwioclved sml and
kepl m 2 greenhouse, When the planis reached 15 1o
2 ikl |, ihery woeme inoau bebed wath 10,000 egs and 12
Juveniles of M enferalobd. The M. enierolofi moculum
wazs edradied from fhe guava plnimots ol lecied from
commmencial aress in Petroline Counly — Pemambuca
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Stele The mocuhim was exirscied by mesns of the
technique described by Husey and Barker (1973).
The suspenaon was deposiied in fweo holes in the sail
amnmd the plant using & ppets, with 2 mL applied per
hole, 1.5 om froms the stem, 2.5 om deep.

The sl was remsrvad =t the 1 20 day afler inoculs-
o i wzs Bl koweesdd by & weth in nmming wister i order
mod i damage the root. Five g of mok wens sanpled,
which were pul in leniified pledic bags br fuiher
Ehorsiry sy Alber the rmols wene removed, ihe
plenits were pui hack inplesiic bags conlamng the some
gl they were inhefon,

The mols were gramd m 2 blender wimg sodium
hypochiorite solution (0.5%), for 20 to 30 5, in low
ipead, o release de fhe ape, scoording ko the procedure
by Husey & Barker (Hussey and Barker 1973) The
mols wene proaesied mnonder ko asess the number of
epws and 1o hurdher determme the rproduction fctor
{F), which waidefnal by: RF = final ey papuistion
el e lefimitiad pogulstion of egus and juvenile. The
gEnotypes with BF = 0 wene consilered immme, the
mstibmi omes showsd RF < 100, and the susceplinle
ot ghowed RF 5 100, The F2 populstion underwenia
seoimid assameni 240 days afier moculsbion

Qstistical analysis

The arrangement of adjusments beiween ihe ahaerved
and the expected frequencies, scoonding to the hypath-
e surpeded for sgmpstion in populsiion F2, was
dome through chi-square st (") 2l 5% pohebility.
An esdimeie, m hrosd semse, for the hertsility of
mproduction facior was oblamed frough e frmule

b= (o}, —af, ) /o},. The estimste using dhis fr-
mula mued he comsidered the muximm henishility,

[P
ggTmEas
#

4mmmnnn F Fi Fi
T T TR A

anoe it inchudes varations resling from the addictive
amel mom-acddichive affeck.

Hesults

The adopied procedum i oblzn he hybrd wa =T
et il ws confirmed by the genotyping of two moicnoe-
sstefite boci (Fig. 1). Therewere five fruits with hybrids
ol ol Uhe 25 msmally-hend led pollmations and it mdi-
e 20FE efficiency m the ooy hetwen F pugjava
& F juineense, Thess cromaing resulled m 355 saeds
with 75% geminstion raie The we of $5F markes (o
om firm e iniemipecific hyhnds havebeen reporied =ia
sl lechmique 1o conBrm hybads.

The kmzle P jgugava prgenilor presenied iolly
necrobic roots fler ning yeam of cultivation in the Held
amel sucaumibed ko nemsiode parssitiam (Fig. 2) wherness
the male ' guineose progem ior kepl on showing resti
tnoe faiures i the nemsinde quch = sheence of the
pethegen's e ancd juvenilas m ithe mood sysiem, & wd
s the shsence of primery or sscondany symploms in ihe
ghoot (Fig. ). The presence of rane and imy gl was
haervad m scondary root and il meicaies that the
plant from this P guinemee sccemion 15 the sowrce of
resiibines i the asmessad namaiode

The F1 generstion of F gugiava x B guineens
ghowed M2 plnis with BF = & thus, ey were
congiderad immune; 2§ planis had RF helween
LG and 0322 s, ey wene consdensd reds
i o ihe pathogen. Thers was imy gall m 16 planis
of the hybnd oul of the 270 msesed F1 plais
{Fig. 3). These resulis indicsie the compleie dom-
mance af the male progenibor m the resstance ex-
memion lo the nemeiods in F1 planis.

Fig- 1 Priism pusprva 1 P padeaens Fl sample planss 1,23, 4, 5,789, 10,12, 13 and 14 intertad dheseoond P pateareicalide. F1-6

and F1-11 pilance ke v che fimt P pabeaven allele

] Springer
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Fig. 2 Room from She marmal pogennorafier nine yeam in She fikd (aand b), presensing highly sesceptbie © M. encmlobll and plats
mors of the patersal poogeninor afier nire yeurs i de fidd (e and d), poenting no pamary and seconduy sympaoas of She semasde

Within the population of 183 F2 plents of P. gugjawa
x P. guincense, there were 86 @7%) plants with galk
and 97 (3%) with shsence of it 2t the 1206 day afler
moculation (Fig. 3). A send sssessment of this popu-
letion was conduded at the 2406 day afier inoaulstion
and itshowed galls m 91 (49% ) of themand the shience
of them in 92 plants (51% ). These rates am o ckue (o
exch other in the two distinct asessments. The segrege-
ton for the presence or ahience of galls m e root
system of F2 plants of the hybnd was 97, and the x2
fest vahues wem (.78 and 266, mspectively, at the 1200
and 240t deys afier moaulstion (Table 1). These results
mdicate some epistsis types and the sdion of alleles of
two genes to ool the resistance (0 M eneroboba.
The RF varied from 0.0 to 4.13 &t the 1206 dey and
from (.0 fo 3.12 &t the 240th day afier inoculstion in the
F2 plants. The segregetion for the reprodudion factor
(RF) of F2 plents of the hybrid was 15:1, and the x2 test
values were 2.76 and 1.18, respectively, at the 120thand
2406 days afier moculation (Table 1). These results ako

& springer

mdicate some Lype of epistssis, and the sction of alldes
af two genes Lo control the resistance to M. enterolohii.

The repriduction Bctor hentshility, in broad sense,
estimated for fhe asessments conductal at e 120t and
2406 days afier moculdion was 0.97, and it indicates
simple nheritance of resitance to M. enterobobii in
guava plants. Carvigni etal (X007) have reporied boad
heritability of (.82 for Praylenchus p. m com. These
high heritshility values comoborste the estmates bund
m the prsent study.

Discussion

Inheritance of the resistance to nemsiodes has been
stucdied on many different crops, however (o owr knowl-
edge, no dats 2re availshle for guava species. The pres
ent reseanch i the fin that mchudes Padium species and
like Rubk-Cahetas etal. (199) m P cerasferail
considers the mheritance of resistance Lo M enteralobii
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Fg.3 Roouof the FI
populaion from the cmeaing

berween P gugfava x

P puivatnse with e presence
of tny galls (a) and Be daence
of galls () Roos of the

sgreganeg popolinon Flwed
Se pressce of galk (¢) and
with the dbaence of galk (d)

(M. mayegruenss), 2 nematode of growing workiwide
mportenae for many plants species.

The use of merkers SSR was efficient for confirma.
bon between P gugiava x P guineense. Sanios et al,
(2012) conducted interspecific crassings between
Passiflora L. gecies for omamentsl pupotes; hese
commgs have confirmed the hybridization through the
use of SSR markers.

Costa and Sentos (2013), m their study shout the
similarity between guave and wikl Psidium species,
through SSR markers, have reported 81 4% similenity
between P guajava and P. guineense. Neg and Rajan
{2007) have reporied a P gugiava x P malle hybrid,

Table 1 Chiaguas test(y’) for e presence (M), abasnce (Al)
of galls wossand Serepdaction facor (RF ) wheein FR « 1asd
FR > 1 are saacepeble in e F2 pogulaton of Pridium gusiana x

which 1% resistant (o guava wilt an mportant disease
m Asiz and Afnca. Landrum el al. (1995) have re.
poried the existence of natural hybrids between
P gugava x P. guineense, based on morphological
and chemical characters. Conta ef 2l. (2012) have
reported the difficulty to obtam hybrids smong
P. guajava and P. friedrichstalianiem and
P cattleyanum. These last Psidium species have heen
reporied in the litersture a5 resistant to M enteralohii
(Freitss et al. 2014), The obtsinment of new sources
of resistance to the pathogen may be used in the
fulure, 23 well a5 may ensble new segregstion and
resistance studies.

P pubmaeie @ Be 120th and H0% diys afler inoculaton with
10000 Mdoldogyxe ansarolobbi egm

Avesment  Obaerved Expacand Theorenal o (RS)

Days PG AG FR<I FRx1 MG AG FR<l PRI

A0 % 9 m 6 1029 a1 178 N4 w07 1501 0ox 1%

A 240 9 9N 162 15 1029 &1 178 n4 907 1501 26 L8
Q speinger
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The pressnce af gallk olered in P gugiova and
P guinesnse indicaies that the paiemal plani
(P, grineense) 15 the sowrce of restdmos Lo namabodes.
bn & samn ber sy, Meg aned Ragan (2007 ) have reporbal
thai ihe source of resisEnce o F gugiova x F. molle
guava plant wilt resuls Fom e wikl plnt species
P molle. Thes remlls mdicste e impodance af wikl
P genetic pool 23 soure of resitance o patho gens
sch & nemskxdes sl hacteria, Acoonding i Cameim
el al (2001}, the primary sympiom of nemelodes m
guava plenls © fhe galk (9xe and smownl) fommed m
the ron syem s Lhe ssocmied necmas 1 leads o the
dimimsting of moot and mollets. The sscmudery oymp-
i conmprisss the Enmng in he alee of ihe kv,
witch s followed by yellowng. 1 o the okl defio-
Tistiom in the shood and precedes plant desth, Wit resss]
o the Fuits, they loe their smooth and fresh lock  ripen
premiaurely and prsani szesmaller than the expecied io
commescialization (Mioreira of al. 243}

Mycmeir etal. {2008) have reponied smailer mumiber
af M. enterdobii ege messes, eppa’plant and egmidoy
maier afrool () m paech plant fan in the ool syiem
af b planis, wheress fhe presence of galls varied
Fom 3 o 8] in six pesch genolypes, in companson i
the 100 genobypes foamd in bomsio plenis. Accondmg io
these suihos, ihe egg repmducton 1 2 heter perameter
i it reei s o i fhe presence ol galls. Different-
Ty From Nyccaepir etal. (2008), the prsent study showed
great ool Enoe hetween the almos complele shience
of walls and ihe presence of eges and juveniles m ihe
miol sysiem of the Fadium hyhnd

The spregsbion for the preence o shience of
@il m the mol sysiem of F2 planis of the hybnd
was 97, and the x° tesd values were (L78 and 256,
respeciively, ai the 120th and 240 days aller inog-
ulation {Tehle 1) and the segregstion for the nepro-
duction factor (RF) of F2 plants of the hybrid was
15:1, and the x* test values were 2.76 and 1.18,
respectively, ai the 120ih amd 240 days afler inog-
ulation (Tsble 1). These results indicate some epista-
@5 iypes and the acton of allsles of two mnes o
cmir] the reistencs o M. enferolobi. Falohens
{2014) selecied colfes irees showing muliple rests-
mos i nemsindes helmgng io genws Meloidogme
and reporied the resitance of wikl colles irees io
M paranaenses, which mzy he siibuled o he ex-
pression of & major dommant gene, thus segregating
o ihree resmbni ones, ane suscaplible or two Gom-
plemeniary dominani genes, al the relio of ning

1 Snrinssr

refistant and sven swceplible in F2 generabion.
Vinhales (2014) reporis thal the soybean resntance
i the nemsinds M. javanica & conimalled by iwao
wenes ihai have combined allecls, mpportng the
resmbmes model coniralled by two receisve genes
{asbby with epistatic effict and ssgregation 12:3:1

Acoording ko such RF daia juitone demmnani allele,
[rom any of dhe two genes, u the condiion bor ihe
reststancs b M enerolobi in the presnl shuly, smee
the egy reproduction is 2 belier paremeler 0 mees
resitancs than the presence of gk,

Conches on

The segregsion reults shown in the present study and
e heritshl ity e trtes, m hoosd denta, have suppodted
the dommani reststance madel conira led by iwo genes,
with epistsiic elfais The presence af only one domi-
nemi allele & e condition for the resttmos of ihe
P pugiava x P guineenz hybnd o M entemlobil
Hew P gugiavax other wikl Paidium mus he developed
aml asessed in onder i entargeihe soumoes o F reitsbmos
o the pahagen fact that mskes it possible having the
efiecive conirol of such pethogen in commencial aness
of guava planis

Arknewdedgemens  The ausorst b i FAPESE for o schal-
arsibigy oy e it oy o iy (P iy snampipaceting e e oy
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Apéndice B1. Relacdo dos 888 SNPs de Eucalyptus comuns, entre acessos de Psidum e familia segregante (F2), utilizados para anélises de

divergéncia genética

EuBR01s10015344A4B1C1D40EO
EuBR01s10070352A2B0C1D50E1
EuBR01s10228281A4B0C1D30E1
EuBR01s12100129A3B0C1D40EO
EuBR01s13166889A3B0C1D40EO
EuBR01s1395286A2B0C1D40EO

EuBR01s14396221A2B0C1D40E1
EuBR01s14612419A2B0C1D60E1
EuBR01s15790677A1B1C1D60E1
EuBR01s16544524A1B0C1D60E1
EuBR01s16943564A1B0C1D30E1
EuBR01s18115046A4B1C1D30E1
EuBR01s18362382A3B1C0D40EO
EuBR01s19869497A1BOC1D60E1
EuBR01s20105063A1B1C1D60E1
EuBR01s20264409A1B1C1D60E1
EuBR01s20669965A1B0C1D60E1
EuBR01s20773875A3B1C1D40E1
EuBR01s20818498A5B1C1D30E1
EuBR01s20903583A1B0C1D60E1
EuBR01s22944458 A3B1C1D60E1
EuBR01s23049197A2B0C1D60E1
EuBR01s24236167A3BOC1D50E1
EuBR01s24543482A1B0C1D30E1
EuBR01s27763199A4B0C1D60E1
EuBR01s28075886A1BO0C1D60E1
EuBR01s33062318A4B1C1D50E1

EuBR03s512563A4B1C0D40EO
EuBR03s516679A3B1C0OD30EO
EuBR03s5169881A6B0COD40EO
EuBR03s52690624A1BOCOD60E1
EuBR03s52804661A3BOC1D60E1
EuBR03s53044663A1B1C1D60E1
EuBR03s53651750A3B1C0D30E1
EuBR03s54061096A2B1C1D40EO
EuBR03s54477792A1B1C1D60E1
EuBR03s55128474A2B0C1D60E1
EuBR03s55683837A1B0C0OD40EO
EuBR03s56621547A2B0C1D60E1
EuBR03s56643359A4B1C1D30E1
EuBR03s57531380A4B1C1D30E1
EuBR03s57705318A2BOC1D60E1
EuBR03s59840573A3B1C1D40E1
EuBR03s59960892A1B0C1D60E1
EuBR03s62132866A6B1C1D40EO
EuBR03s641243A7B1COD40EQ
EuBR03s64662970A2BOC1D60E1
EuBR03s6597661A2B0COD40E1
EuBR03s67158771A1BOCOD60E1
EuBR03s68353835A2B0C0OD40EO
EuBR03s68944438A4B0COD40EO
EuBR03s6929415A2B0C1D60E1
EuBR03s6972325A3B0C1D60E1
EuBR03s70320339A3B0C1D60E1

EuBR06s20496940A2B0C1D60E1
EuBR06s20790808A1BOC1D60E1
EuBR06s20865957A1B0C1D30E1
EuBR06s21187670A1B1C1D60E1
EuBR06s21474042A1B1C0OD60E1
EuBR06s21493635A5B1C0D40EQ
EuBR06s21698009A3B1C1D60E1
EuBR06s22854657A1BO0C1D60E1
EuBR06s27228700A1BOC1D60E1

EuBR06s27588057A2B0C1D40E1repl

EuBR06s28205612A2B0COD60E1
EuBR06s28781885A3BOC1D60E1
EuBR06s30616258 A1BOC1D60E1
EuBR06s30817494A3B0C1D50E1
EuBR06s31867635A2B0C1D50E1
EuBR06s31977503A4B1C1D40EOQ
EuBR06s32337849A1B1C1D60E1
EuBR06s34017544A2B0C1D60E1
EuBR06s34130417A1BOC1D60E1
EuBR06s36515786A1BOC1D30E1
EuBR06s37243727A2B1C1D60E1
EuBR06s3849850A1B0C0OD40ED

EuBR06s38540914A4B1C1D40EOrepl

EuBR06s38923535A2B0C1D60E1
EuBR06s39077573A1BOC1D60E1
EuBR06s40170932A1B0C1D60E1
EuBR06s41280922A1B1C1D60E1

EuBR08s62454798A2B0C1D30E1
EuBR08s62528299A1B0C1D60E1
EuBR08s62598843A2B0C1D40EO
EuBR08s62832310A2BOC1D60E1
EuBR08s62983447A1BOC1D60E1
EuBR08s63153131A3B1C1D30E1
EuBR08s63279183A1BOC1D60E1
EuBR08s63724246A5B1C0D40E1
EuBR08s65550268 A4B1C0OD40EO
EuBR08s655766A1BOC1D60E1
EuBR08s66579247A1B1C1D60E1
EuBR08s66910515A1B1C1D60E1
EuBR08s66912853A1B1C1D60E1
EuBR08s66981292A4B1C1D40EO
EuBR08s67228292A2B0C1D50E1
EuBR08s67767514A2BOC1D60E1
EuBR08s68772669A1BOC1D60E1
EuBR08s69405230A1BOC1D60E1
EuBR08s69645229A1B0C1D30E1
EuBR08s69676955A2B0C0OD30E1
EuBR08s70423573A2B0C0OD40EO
EuBR08s7072147A3B1C1D60E1
EuBR08s7141153A3B1C0OD40EOD
EuBR08s71510808 A3BOC1D60E1
EuBR08s72296966A2BOC1D60E1
EuBR08s72330958 A3BOC1D60EL

EuBR08s73029296A5B1C1D40EQrepl
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EuBR01s33721764A3B1C1D40E1
EuBR01s33797785A3B0C1D60E1
EuBR01s33801439A3B0C1D60E1
EuBR01s34029733A1B0C1D30E1
EuBR01s34716678A4B0OC1D50E1
EuBR01s35594052A2B0C1D60E1
EuBR01s36434500A1B1C1D60E1
EuBR01s36638667A1BOC1D60E1
EuBR01s38511232A2B1C1D30E1
EuBR01s39156071A1B1C1D60E1
EuBR01s39327924A1B0C1D50E1
EuBR01s39392423A2B0C1D60E1
EuBR01s39697335A2B0C1D60E1
EuBR01s40073630A2B1C1D30E1
EuBR01s4878866A5B1C1D40EO

EuBR01s5703580A4B1C0D40E1

EuBR01s6557585A5B1C0D40EO
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EuBR01s8623827A2B0C1D60E1

EuBR02s10300691A1B0OC1D60E1
EuBR02s11897302A2B0C0OD40EO
EuBR02s13165748A5B1C1D40EO
EuBR02s14496114A4B1C1D40E1
EuBR02s14969789A4B0C1D50E1
EuBR02s15993900A5B1C1D30E1
EuBR02s1724939A1B0C1D40E1

EuBR02s17487805A4B0C1D40E1
EuBR02s17562546A5B1C1D30E1

EuBR03s70668740A5B0C1D60E1
EuBR03s70896357A4B1COD30E1
EuBR03s71172051A7B0C1D40EO
EuBR03s71545374A5B1C1D30E1
EuBR03s72510040A1B1C0D40EO
EuBR03s72850935A5B1C1D40EO
EuBR03s72919533A8B1C1D40EO
EuBR03s73505055A5B1C1D40EO
EuBR03s74495063A1B0C1D60E1
EuBR03s74675393A4B1C1D50E1
EuBR03s74812223A4B1C1D30E1
EuBR03s74830577A2B0C1D60E1
EuBR03s75122755A4B0C1D50E1
EuBR03s7520846A2B0C1D60E1

EuBR03s75307230A1B0C1D60E1
EuBR03s7538497A1B1C1D60E1

EuBR03s75906816A4B0C1D40EO
EuBR03s77302756A4B1C1D60E1
EuBR03s77382077A4B1C1D40E1
EuBR03s79230075A4B1C1D40EO
EuBR03s79679085A1B1C1D60E1
EuBR03s8555613A7B1C0D40EO
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EuBR04s10144470A2B1C1D60E1
EuBR04s11066343A1B0C1D60E1
EuBR04s1144923A1B0C1D30E1

EuBR04s11558410A1B0C1D50E1
EuBR04s11753214A1B0C1D60E1
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EuBR04s1442485A2B1C1D60E1
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EuBR06s41792342A2B0C1D60E1
EuBR06s42295147A1BOC1D60E1
EuBR06s42319636A1B0C1D30E1
EuBR06s42406465A2B0C1D60E1
EuBR06s42444305A2B0C1D60E1
EuBR06s42568424A4B1C1D40EO
EuBR06s42598180A2B0C1D40EO
EuBR06s43332598A1B1C1D60E1
EuBR06s43761408A4B0C1D40E1
EuBR06s44319538A2B0C1D60E1
EuBR06s44744648A2B1C1D60E1
EuBR06s44746688A1BOC1D60E1
EuBR06s4499095A1B0C1D40E1

EuBR06s4523893A2B0C1D60E1

EuBR06s45326083A1B0C1D60E1
EuBR06s45411644A1B1C1D60E1
EuBR06s45722416A2B1C1D60E1
EuBR06s45795828 A1B0C1D40EO
EuBR06s46004277A2B0C1D60E1
EuBR06s46163169A1B1C1D60E1
EuBR06s46273728A2B0C1D60E1
EuBR06s46900950A1B0C1D60E1
EuBR06s47585969A2B0C1D60E1
EuBR06s47607338A1BOC1D60E1
EuBR06s47763557A1B1C1D60E1
EuBR06s47847440A1BOC1D30E1
EuBR06s49154273A1B0C1D60E1
EuBR06s49411069A2B1C1D30E1
EuBR06s49555220A1B0C1D60E1

EuBR08s73950270A4B0COD40EO
EuBR08s8074390A8B1C1D60E1

EuBR08s8126891A1B0C1D30E1

EuBR08s9129767A1B1C1D60E1

EuBR08s9362440A5B1C1D30E1

EuBR08s9420730A1B1C1D60E1

EuBR09s12116645A2B0C1D30E1
EuBR09s13440784A2B0C1D60E1
EuBR09s13852788A5B1C0D40EO
EuBR09s15172679A2B0C1D60E1
EuBR09s15244696A1BOCOD30E1
EuBR09s15308547A1BOC1D60E1
EuBR09s15396092A1B1C1D60E1
EuBR09s15663933A2B0C1D40EO
EuBR09s1642297A3B0COD30E1

EuBR09s1650127A2B0COD40EO

EuBR09s188103A2B0C1D60E1

EuBR09s20640477A3BOC1D40E1
EuBR09s21661438A3B1C1D60E1
EuBR09s22796076A1B1C1D60E1
EuBR09s23025908A1B1C1D60E1
EuBR09s24182010A4B1C1D30E1
EuBR09s24245853A1B0C1D50E1
EuBR09s24826870A1B1C1D60E1
EuBR09s25061060A4B1C1D30E1
EuBR09s25505493A2B0C1D60E1
EuBR09s25510790A5B1C1D30E1
EuBR09s26179201A2BOC1D60E1
EuBR09s27920161A2BOC1D60E1
EuBR09s28175904A1BOC1D60E1
EuBR09s28217435A1B0C1D60E1
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EuBR02s18088025A1B0C1D30E1
EuBR02s18304123A5B1C1D40E1
EuBR02s18744423A7B1COD30EO
EuBR02s19410765A1B0COD60E1
EuBR02s19451806A7B1C1D30EO
EuBR02s20478854A5B1C1D30E1
EuBR02s20978220A4B0C1D30E1
EuBR02s21055567A5B1C0D40EO
EuBR02s23213141A3B0C1D60E1
EuBR02s23677860A3BOC1D60E1
EuBR02s25043925A1B0C1D60E1
EuBR02s25083323A2B0COD60E1
EuBR02s27050204A3B0C1D50E1
EuBR02s27807197A2B0C1D40E1
EuBR02s27827883A5B1C1D40E1
EuBR02s29751922A3B0COD40E1
EuBR02s29883365A5B1C0D40EO
EuBR02s31279775A4B0C1D40EO
EuBR02s31333253A1B0C1D30E1
EuBR02s31473765A4B1C1D40EO
EuBR02s31666722A3B0C1D30E1
EuBR02s3273838A4B1C1D30E1

EuBR02s32786506A1B1C1D60E1
EuBR02s33841532A4B0C1D30EO
EuBR02s35414120A7B1C0OD30EO
EuBR02s36306034A4B0C1D30E1
EuBR02s36451688A5B1C1D60E1
EuBR02s36600252A5B1C1D40E1
EuBR02s37745769A2B0C1D60E1
EuBR02s38884257A6B1C0D40EO
EuBR02s4134281A3B1C1D40EO

EuBR04s1581145A4B0C1D40E1

EuBR04s16106238A1B0C1D60E1
EuBR04s16436178A4B0C1D40EO
EuBR04s17829837A2B1C0D40EO
EuBR04s18751579A1B0C1D60E1
EuBR04s18921543A1B0C1D60E1
EuBR04s18938478A2B0C1D60E1
EuBR04s19412321A4B1C1D30E1
EuBR04s23743671A1BOC1D40E1
EuBR04s24057838A2B0C1D30E1
EuBR04s24139314A3B0C1D60E1
EuBR04s24251293A1B1C1D60E1
EuBR04s25457654A1B0C1D40E1
EuBR04s27020070A1BOC1D30E1
EuBR04s2837173A4B1C1D60E1

EuBR04s2877477A3B0C1D30E1

EuBR04s32328691A2B0C1D60E1
EuBR04s33736020A2B0C1D60E1
EuBR04s3478636A5B1C1D30E1

EuBR04s34853579A1B1C1D60E1
EuBR04s35270352A3B0C1D40E1
EuBR04s35343793A1B1C1D60E1
EuBR04s35460604A2B0C1D60E1
EuBR04s3546467A1B0C1D30EO

EuBR04s35779604A1B0C1D40EO
EuBR04s36200929A1B0C1D60E1
EuBR04s36775319A1B0C1D40E1
EuBR04s36861234A2B0C1D60E1
EuBR04s37021636A1BOC1D60E1
EuBR04s37087033A3B0OC1D60E1
EuBR04s37733584A3B0C1D60E1

EuBR06s49696540A2B0C1D60E1
EuBR06s4976317A3B1C1D40E1
EuBR06s50054295A1B0C0D40EO
EuBR06s50318056A5B1C1D40E1
EuBR06s51048269A4B1C1D40E1
EuBR06s51094152A4B0C1D30E1
EuBR06s51095940A2B0C1D30E1
EuBR06s51155689A3B0C1D30E1
EuBR06s52389546A1B0C1D60E1
EuBR06s5587674A1B0C1D60E1
EuBR06s5702071A1B0C1D60E1
EuBR06s786678A1B0C1D60E1
EuBR06s810213A4B1C1D40EOQ
EuBR06s8692418A5B1C1D30EO
EuBR06s9146024A1B0C1D30E1
EuBR06s9312374A3B1C0D40EO
EuBR07s10883541A3B0COD30E1
EuBR07s11066886A1B0C1D40EOQ
EuBR07s11378135A3B1C1D40E1
EuBR07s11708410A5B1C1D40EO
EuBR07s15378805A5B1C1D30E1
EuBR07s15503807A4BOCOD30E1
EuBR07s15769081A4BOC1D30E1
EuBR07s16470569A4B1C1D40EO
EuBR07s16760661A4BOC1D30E1
EuBR07s16768678A4B1C1D30E1
EuBR07s18546856A7B1C1D30EOQ
EuBR07s18929926A5B1C1D50E1
EuBR07s19720365A4B1C1D40EO
EuBR07s19750464A5B1C1D40EO
EuBR07s2069087A1B0C1D60E1

EuBR09s30367500A2BO0C1D60E1
EuBR09s30656066A4B1C1D40E1
EuBR09s32123837A1BOC1D60E1
EuBR09s33860105A2B1C1D60E1
EuBR09s34248084A2B1C1D40E1
EuBR09s34408486A2B0C1D60E1
EuBR09s34467388A2B1C1D50E1
EuBR09s3452868A4B1C1D50E1
EuBR09s34695236A1BOC1D60E1
EuBR09s34917143A2B0C1D60E1
EuBR09s35677052A2B0COD40E1
EuBR09s35851746A3B1C1D30E1
EuBR09s36110809A1B1COD60E1
EuBR09s36111479A1B1COD60E1
EuBR09s36532649A2B0C1D40EO
EuBR09s3680444A5B1C1D60E1
EuBR09s37133470A4B0C1D30E1
EuBR09s37148006A5B1C1D30E1
EuBR09s37498954A2B0C1D30E1
EuBR09s37923185A1B0C1D30E1
EuBR09s3807024A5B0C1D60E1
EuBR09s3811896A3B0C1D30E1
EuBR09s38191588A1B1C1D60E1
EuBR09s38876885A1B1C1D60E1
EuBR09s4449897A6B1C1D40EO
EuBR09s5507316A2B0C1D60E1
EuBR09s5986957A2B0C1D60E1
EuBR09s6489181A3B0C1D60E1
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EuBR10s11262702A1B1C1D60E1
104



EuBR02s42412665A1B1C1D60E1
EuBR02s43111626A3B0C1D40EO
EuBR02s43202596A5B1C1D30E1
EuBR02s43322636A3B0C1D40EO
EuBR02s43766913A4B0C1D30E1
EuBR02s43926931A1B1C1D60E1
EuBR02s43955653A1B1C1D50E1
EuBR02s44086377A1BOC1D60E1
EuBR02s44357768A1BOC1D50E1
EuBR02s44493473A3B0C1D30E1
EuBR02s45098248A1B1C1D40EO
EuBR02s45507040A1B1C0D40EO
EuBR02s47052961A1B1C1D60E1
EuBR02s47094957A2B0C1D60E1
EuBR02s48312199A4B1C1D40E1
EuBR02s48563463A1B1C1D60E1
EuBR02s48566248A3B0OC1D60E1

EuBR02s49262302A1BOCOD30E1repl

EuBR02s49574797A2B0C1D30E1
EuBR02s50117733A1BOC1D60E1
EuBR02s50148375A3B0C1D60E1
EuBR02s50740563A1B0C1D60E1
EuBR02s5104212A2B0C1D60E1

EuBR02s51678105A3B0C1D30E1
EuBR02s51697600A8B1C0D40EO
EuBR02s52669509A1B0C1D40E1
EuBR02s52677691A1BOC1D60E1
EuBR02s53047963A3B1C1D30E1
EuBR02s54240285A3B0C0D40EO
EuBR02s57034310A3B1C1D60E1
EuBR02s57094962A2B0C1D40E1

EuBR04s38557238A1B1C1D60E1
EuBR04s38771198A1B1C1D60E1
EuBR04s39095652A2B1C1D40EO
EuBR04s39432856A1B0C1D40E1
EuBR04s40126585A2B0C1D50E1
EuBR04s40218245A1B1C1D60E1
EuBR04s40597767A2BOC1D60E1
EuBR04s40624617A4BOC1D30E1
EuBR04s4086705A1B0COD60E1

EuBR04s40936788A1BOC1D60E1
EuBR04s41868146A8B1C0D40EO
EuBR04s4898178A3B0C1D60E1
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EuBR04s6423894A1B1C1D60E1
EuBR04s7479118A5B1C1D30E1
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EuBR04s8104374A3B0C1D30EO

EuBR04s8707470A3B0C1D60E1

EuBR04s9006813A2B0C1D40EO
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EuBR05s10285503A3B1C1D30E1
EuBR05s10579380A3B1C1D60E1
EuBR05s11424278A1BOC1D60E1
EuBR05s12077930A2B0C1D60E1
EuBR05s12606518A4B1C1D30EO
EuBR05s13253521A5B1C0D40EO
EuBR05s14668489A2B0C1D60E1
EuBR05s15296166A4B1C1D60E1
EuBR05s15991277A3B0C1D60E1
EuBR05s17386550A1B1C0D40EO

EuBR07s21706538A3B1C1D30E1
EuBR07s22066901A3B1C1D40EO
EuBR07s22695677A2B0C1D30E1
EuBR07s23144444A3B1C1D30E1
EuBR07s23577106A1B1C0D40EO
EuBR07s31000220A2B1C1D60E1
EuBR07s31114526A2B1C1D30E1
EuBR07s32373552A5B1C0D40EO
EuBR07s32548670A1B1C1D60E1
EuBR07s33650535A1B0C1D60E1
EuBR07s34208169A3B1C1D40EO
EuBR07s37974662A2B1C1D60E1
EuBR07s38027732A3B1C1D50E1
EuBR07s39231081A1B1C1D60E1
EuBR07s39552148A1B0OC1D60E1
EuBR07s39687146A1BOC1D60E1
EuBR07s39790020A3B0C1D30E1
EuBR07s39850376A3B0OC1D40E1
EuBR07s41506255A1B1C1D60E1
EuBR07s41956739A1B0C1D40E1
EuBR07s42554217A2B0C1D60E1
EuBR07s42956023A1B1C1D60E1
EuBR07s43928711A5B1C1D40E1
EuBR07s43999540A1B1C1D60E1
EuBR07s44825712A3B0C1D40E1
EuBR07s46614892A2B0C1D30E1
EuBR07s48310883A1B0C1D30EO
EuBR07s49062261A4BOC1D30E1
EuBR07s49361112A2B0C1D60E1
EuBR07s49413696A1B0C1D60E1
EuBR07s50296434A2B0C1D60E1
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EuBR10s13008254A5B1C1D30E1
EuBR10s13234057A2B1C1D60E1
EuBR10s13239326A4B1C1D50E1
EuBR10s14318801A1BOC1D30E1
EuBR10s1562124A1B0C1D60E1

EuBR10s1696823A1B0C1D50E1

EuBR10s18709400A1B1C1D60E1
EuBR10s18721868A2B1C1D30E1
EuBR10s19680889A2B0C1D40E1
EuBR10s19747657A1BOC1D60E1
EuBR10s20194189A4B1C1D40EO
EuBR10s20256619A2B0C1D40EO
EuBR10s20505577A1B1C1D60E1
EuBR10s21757399A1B0C1D50E1
EuBR10s22257410A1B0COD40EO
EuBR10s22307515A4B0C1D30E1
EuBR10s22431348A3BOC1D60E1
EuBR10s23090436A2B0C1D60E1
EuBR10s2375722A1B0C1D30EO

EuBR10s24192141A2B0COD40EO
EuBR10s24315822A4B1C1D40EO
EuBR10s26019094A2B0C1D40E1
EuBR10s26059774A2B0C1D60E1
EuBR10s26624634A2B0C1D60E1
EuBR10s26697621A2BOC1D60E1
EuBR10s28479458A2B0C1D60E1
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105



EuBR02s57166233A1B0C1D60E1
EuBR02s57283577A1BOC1D60E1
EuBR02s57708560A1B0C1D60E1
EuBR02s58749840A1B0C1D60E1
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EuBR02s59176441A1B0OC1D60E1
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EuBR02s60258461A2B0C1D60E1
EuBR02s60300766A2B0C1D60E1
EuBR02s60780180A2B0C1D60E1
EuBR02s62359768A2B0C1D60E1
EuBR02s62427122A2B0C1D60E1
EuBR02s62490601A2B1C1D30E1
EuBR02s62612254A2B0C1D60E1
EuBR02s62645751A2B0C1D60E1
EuBR02s63404060A2B0C1D60E1
EuBR02s63743897A2B0C1D60E1
EuBR02s63745253A2B0C1D60E1
EuBR02s63884223A2B0C1D60E1
EuBR02s64152538A2B0C1D60E1
EuBR02s6735193A2B0C1D40E1
EuBR02s6868340A1B1C1D60E1
EuBR02s6997131A2B0C1D60E1
EuBR02s7052949A1B0C1D60E1
EuBR02s7471570A1B0C1D60E1
EuBR02s812534A5B1C1D40E1
EuBR02s837544A1B1C1D60E1
EuBR02s8489748A5B1C1D30E1

EuBR05s17503195A2B1C0D30E1
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EuBR05s1832033A1B1C1D60E1
EuBR05s18747980A3B1C1D30E1
EuBR05s18784932A3B0C1D60E1
EuBR05s19184568A5B1C1D40EO
EuBR05s20162059A1B0C1D60E1
EuBR05s20884555A1B1C1D60E1
EuBR05s2160839A2B1C1D30E1
EuBR05s22007451A5B1C0D40EO
EuBR05s22034A4B0C1D40E1
EuBR05s23026275A1B1C1D60E1
EuBR05s23028425A2B0C1D60E1
EuBR05s2323160A2B0C1D60E1
EuBR05s24633026A3B0COD40EO
EuBR05s24786219A2B0C0OD40EO
EuBR05s2514413A2B0C1D60E1
EuBR05s2566878A2B0C1D60E1
EuBR05s25975481A4B0C1D30E1
EuBR05s2613905A4B1C1D30E1
EuBR05s27152502A3B0COD40EO
EuBR05s28797630A4B0C1D40EO
EuBR05s29225515A2B1C1D30E1
EuBR05s31232660A1B1C1D40EO
EuBR05s32484687A5B1C1D40EO
EuBR05s326099A1B1C1D60E1
EuBR05s3314439A5B1C1D30E1
EuBR05s3400231A2B1C1D40EO
EuBR05s34161791A3B0COD40EO
EuBR05s34850669A5B1C0D40EO
EuBR05s35806035A1B0C1D60E1

EuBR07s5040743A1B1COD60E1
EuBR07s52315395A1B1C0D60E1
EuBR07s5548739A2B0C1D40EO
EuBR0O7s598430A5B1C1D30E1
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EuBR08s10101468A2B0C1D60E1
EuBR08s10187440A2B0C1D60E1
EuBR08s1073236A1B0C1D60E1

EuBR08s11034613A3B0C1D30E1
EuBR08s11711825A3B0C1D40EO
EuBR08s12198707A3B0COD40EO
EuBR08s1226156A1B1C1D60E1

EuBR08s12266320A2B0C1D60E1
EuBR08s13621176A1BOCOD30EOQ
EuBR08s13805448A1B0C1D30E1
EuBR08s14331944A1B1C1D60E1
EuBR08s14366916A3B1C1D60E1
EuBR08s14384609A3B1C0D40EO
EuBR08s14633717A1BOC1D60E1
EuBR08s15039114A3B0C1D30E1
EuBR08s16505107A2B0C1D30E1
EuBR08s16509841A3B1C1D30E1
EuBR08s1750051A2B0C1D40EO

EuBR08s18065031A2B0OC1D60E1
EuBR08s1810304A4B1C1D30EO

EuBR08s1875459A2B0C1D60E1

EuBR08s19000598A4B1C0D40EO

EuBR10s29285461A2B0C1D60E1
EuBR10s3014004A2B0C1D60E1
EuBR10s30410580A4B1C1D30E1
EuBR10s30577196A2B0C1D60E1
EuBR10s30579913A3B1C1D40E1
EuBR10s30800012A9B1C1D40EO
EuBR10s30884727A1B0C1D40E1
EuBR10s31553819A2B0C1D50E1
EuBR10s31557493A1B1C1D60E1
EuBR10s31895018A1B0C1D40E1
EuBR10s32238782A1B0C1D40EO
EuBR10s34546454A1B0C1D60E1
EuBR10s35108620A3B1C1D60E1
EuBR10s35347663A1BOC1D60E1
EuBR10s36707054A4B0C1D60E1
EuBR10s36922094A2B0C0OD40EO
EuBR10s3734367A4B1C1D60E1
EuBR10s37570285A2B0C1D60E1
EuBR10s38271574A3B0C1D60E1
EuBR10s38451028A2B0C1D60E1
EuBR10s39052825A2B0C1D60E1
EuBR10s39125543A2B0C1D60E1
EuBR10s39196835A3B1C1D60E1
EuBR10s4206105A4B0COD60E1
EuBR10s6510575A2B0C1D60E1
EuBR10s6906290A1B0C1D60E1
EuBR10s7102077A3B0C1D30E1
EuBR10s7433928A2B0C1D30E1
EuBR10s7815932A2B0C1D60E1
EuBR10s9283499A2B0C1D60E1
EuBR10s9300572A2B0C1D60E1
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EuBR03s1121278A4B1C0OD40EO

EuBR03s1122424A3B1C0D40EO

EuBR03s11786766A5BOC1D60E1
EuBR03s12460602A1B0C1D60E1
EuBR03s1267029A2B1C1D60E1

EuBR03s12800847A1B1C1D60E1
EuBR03s1339117A2B0COD30EO

EuBR03s13405379A3B0C1D40EO
EuBR03s13511865A2B0C1D60E1
EuBR03s13633658A1B1C1D60E1
EuBR03s13785231A1B1C1D60E1
EuBR03s14347382A2B0C1D60E1
EuBR03s14614067A3B1C1D40E1
EuBR03s14623477A4B0OC1D30E1
EuBR03s1476876A5B1C0D40EO

EuBR03s15832584A3B0C1D50E1
EuBR03s16677652A1B0OC1D60E1
EuBR03s16733845A2B0C1D40EO
EuBR03s16748486A2B0C1D40EO
EuBR03s1740666A2B0COD30EO

EuBR03s17597997A2B0C1D60E1
EuBR03s17600768A1B1C1D60E1
EuBR03s18197923A5B1C1D40E1
EuBR03s18221476A2B0C1D30E1
EuBR03s1831824A8B1C0D40EO

EuBR03s19967214A1B0OC1D60E1
EuBR03s20326863A3B0C1D30E1
EuBR03s21478231A1B1C1D40EO
EuBR03s21538959A1B0C1D30E1
EuBR03s22025988A2B0C1D60E1
EuBR03s24790370A3B1C0D40EO

EuBR05s35878082A5B1C0D40EO
EuBR05s37823929A3B0C0OD40EO
EuBR05s38765727A4B1C1D40EO
EuBR05s39944823A5B1C1D40EO
EuBR05s40023907A1BOCOD60E1
EuBR05s4174690A7B1C1D30EO

EuBR05s43601705A5B1C0D40EO
EuBR05s44481348A2B0COD60E1

EuBR05s45196045A4B0C1D30E1repl

EuBR05s46137557A4B1C1D30E1
EuBR05s46919961A2B0C1D30E1
EuBR05s47095761A9B1C1D50E1
EuBR05s48492247A1B1C0D40EO
EuBR05s48704792A2B0COD30E1
EuBR05s4929112A1B1C1D60E1

EuBR05s50129211A2B0COD40EO
EuBR05s5076187A2B0C1D60E1

EuBR05s52715391A2B0C1D40EO
EuBR05s53123638A5B1C1D30E1
EuBR05s54767204A3B0C1D40EO
EuBR05s57413304A1B0C1D30E1
EuBR05s57940539A3B1C1D50E1
EuBR05s6003564A3B1C1D60E1

EuBR05s61042804A1B0COD30EO
EuBR05s61584641A6B1C0D40EO

EuBR05s61994655A1B1C1D40EOrepl

EuBR05s62485394A1B1C0D40EO
EuBR05s62624802A4B1C1D40EO
EuBR05s62827550A2B1C1D30E0
EuBR05s63678067A6B1C1D30EO
EuBR05s64403929A1B0C1D60E1

EuBR08s19931009A4B0C1D40EO
EuBR08s20286142A3B1C1D30E1
EuBR08s2074501A1B0C1D40E1
EuBR08s22766283A3B1C1D40EO
EuBR08s23893846A1B0C1D40E1
EuBR08s23925612A5B1C1D40EOQ
EuBR08s24074013A3B0C1D30E1
EuBR08s24887048A2B0C1D60E1
EuBR08s25015534A1B1C0D40EO
EuBR08s30943244A4B1C1D30E1
EuBR08s31151233A4B0C1D30E1
EuBR08s31152964A5B1C1D30E1
EuBR08s31588452A3B1C1D30E1
EuBR08s320154A1B0C1D60E1
EuBR08s33124363A6B1C0D30EO
EuBR08s33126266A1B1C0D40EO
EuBR08s33289457A1BOC1D60E1
EuBR08s3409872A2B0COD60E1
EuBR08s34431463A1B1C1D60E1
EuBR08s3503980A2B0C1D60E1
EuBR08s35425908A1B1C1D60E1
EuBR08s35740657A2B1C1D40EOQ
EuBR08s35895258A1BOCOD60E1
EuBR08s37303939A3B1C1D30E1
EuBR08s37391554A1B1C1D30E1
EuBR08s38161858A4B0C1D40E1
EuBR08s38329956A2B0COD30EO
EuBR08s39067909A2B0C1D40EO
EuBR08s3934041A2B1C1D60E1
EuBR08s39649997A1B0C1D60E1
EuBR08s405864A1B0C1D60E1

EuBR10s9308847A2B0C1D60E1

EuBR10s9577177A2B0C1D30E1

EuBR11s10138714A4B1C1D40E1
EuBR11s11114855A1B0C1D40E1
EuBR11s12012551A2B0C1D40EO
EuBR11s12495972A3B1C0D40EO
EuBR11s13374599A2B1C1D60E1
EuBR11s15281521A1B1C1D60E1
EuBR11s16094480A4B1C1D60E1
EuBR11s16309107A2B0C1D60E1
EuBR11s16994648A1BOC1D60E1
EuBR11s18066325A3B1C1D50E1
EuBR11s18185565A4B0C1D50E1
EuBR11s19068949A3B0C1D30E1
EuBR11s20229526A3B1C1D30E1
EuBR11s21093093A1BOCOD60E1
EuBR11s21241069A3B0COD40EO
EuBR11s21678152A4B1C0OD30E1
EuBR11s23076066A2BOC1D60E1
EuBR11s23212462A2B0C1D30E1
EuBR11s23213638A1B1C1D60E1
EuBR11s23556948A1B1C1D60E1
EuBR11s23968638A1B1C1D60E1
EuBR11s26123376A4B1C1D40EO
EuBR11s26540945A4B1C1D30E1
EuBR11s26928448A2B0C1D60E1
EuBR11s27706717A1B0COD40EO
EuBR11s27781895A1B1COD60E1
EuBR11s27855645A2B1C1D60E1
EuBR11s28789823A2B0C1D60E1
EuBR11s29388470A3BOC1D60E1
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EuBR03s26279558A3B0C1D40E1
EuBR03s26868880A1B0C1D60E1
EuBR03s2798190A9B1C1D40E1

EuBR03s28235603A3B0C1D60E1
EuBR03s29011082A5B1C1D60E1
EuBR03s29613918A1B1C1D60E1
EuBR03s29615246A1B1C1D60E1
EuBR03s30014100A1B0C1D60E1
EuBR03s30322539A3B0C1D60E1
EuBR03s30383415A2B0C1D60E1
EuBR03s30546128A1BOCOD60E1
EuBR03s30773472A2B0C1D50E1
EuBR03s30774886A1BOC1D60E1
EuBR03s30851181A2B0C1D60E1
EuBR03s3185324A4B1C1D60E1

EuBR03s33380469A1B0COD30EO
EuBR03s33882164A5B1C0D30E1
EuBR03s3466774A5B1C1D30E1

EuBR03s34973324A7B1C1D40EO
EuBR03s37004118A2B1C0D40EO
EuBR03s3780566A1B0C1D60E1

EuBR03s37875650A5B1C1D40EO
EuBR03s38127746A5B1C1D40EO
EuBR03s39763591A2B0C1D60E1
EuBR03s40133094A1B0C1D60E1
EuBR03s4147247A3B0C1D50E1

EuBR03s4249801A2B0C1D40E1

EuBR03s4250748A1B0C1D60E1

EuBR03s43777825A1B0C1D30E1
EuBR03s4470142A1B0C1D60E1

EuBR03s44959658A2B0COD30EO

EuBR05s64430228A2B0COD40EO
EuBR05s65584234A4B0C1D40EO
EuBR05s66815762A4B1C1D30E1
EuBR05s67157779A4B1C1D30E1
EuBR05s6862553A1B0COD30EO

EuBR05s68948900A4B0C1D60E1
EuBR05s69634867A1BOC1D60E1
EuBR05s70031041A5B1C0D40EO
EuBR05s70208500A5B1C1D40E1
EuBR05s70362528A4B1C0D40EO
EuBR05s71673324A2B0C1D40EO

EuBR05s71708798A2B1C1D30E1repl

EuBR05s71844539A9B1C1D40EO
EuBR05s72099027A2B0COD40EO
EuBR05s72420152A5B1C1D40EO
EuBR05s72845661A2B1C1D60E1
EuBR05s7294760A2B1C1D60E1
EuBR05s73059878A3B1C1D60E1
EuBR05s8255333A4B1C1D30E1
EuBR05s843778A2B0C1D60E1
EuBR05s8813297A3B1C1D30E1
EuBR05s9008236A1B0C1D60E1
EuBR05s9041547A1B0C1D60E1
EuBR05s928001A4B1C1D60E1
EuBR05s93595A2B1C0D60E1
EuBR05s962824A2B0C1D30E1
EuBR06s13091492A3B0C1D40E1
EuBR06s13604433A4B0C1D40EO
EuBR06s14380129A3B0C1D30E1
EuBR06s15378769A2B0C1D60E1
EuBR06s15473998A1B1C1D60E1

EuBR08s40850440A3B1C1D60E1
EuBR08s41303533A2B0C1D60E1
EuBR08s41408832A2B0C1D60E1
EuBR08s41835233A2B0C1D60E1
EuBR08s41839459A1B0C1D40E1
EuBR08s42966229A3B0C1D40EO
EuBR08s43477776A1BOCOD60E1
EuBR08s43694855A1B0C1D40EO
EuBR08s44128518A1B0C1D60E1
EuBR08s44252990A1B0C1D60E1
EuBR08s44272938A1B1C1D60E1
EuBR08s44857061A4B1C1D40E1
EuBR08s45489265A2B0C1D60E1
EuBR08s46915748A5B0C1D40EO
EuBR08s47936488A2B0COD30EO
EuBR08s48094414A3B0C1D30E1
EuBR08s48200195A2B0C1D60E1

EuBR08s48635693A1B0C1D40EOrepl

EuBR08s4938513A1B1C1D60E1
EuBR08s50285365A1B1C1D60E1
EuBR08s51069114A2B0C1D60E1
EuBR08s52162769A1B1C1D60E1
EuBR08s52298047A2B1C1D40EO
EuBR08s52506095A2B1C1D50E1
EuBR08s53143621A1B0C1D40E1
EuBR08s53249744A3B0C1D40EO
EuBR08s53621266A3B0OC1D50E1
EuBR08s538635A4B0C1D60E1
EuBR08s54571182A8B0C1D40E0Q
EuBR08s55003531A5B1C1D50E1
EuBR08s55045479A5B1C1D40EO

EuBR11s29527663A3BOC1D60E1
EuBR11s29582504A2B0C1D60E1
EuBR11s29784180A1B1C1D60E1
EuBR11s30242349A1B1C1D60E1
EuBR11s30434794A1B0C1D60E1
EuBR11s3053699A1B0C1D40E1

EuBR11s31795829A2B0C1D60E1
EuBR11s31814125A1B1C1D60E1
EuBR11s32075847A2B0C1D60E1
EuBR11s3465999A2B0C1D60E1

EuBR11s35286735A2B1C1D40EO
EuBR11s35465630A2B0C1D60E1
EuBR11s36012632A4B1C1D40EO
EuBR11s36097851A1BOC1D60E1
EuBR11s36275775A3B0C1D60E1
EuBR11s37099051A2B1C1D60E1
EuBR11s37457260A1BOC1D60E1
EuBR11s37559150A2B0C1D40EO

EuBR11s37838398A2B0C1D40EOrepl

EuBR11s38094585A2B1C1D40E1
EuBR11s38188080A1BOC1D60E1
EuBR11s38282781A2BOC1D60E1
EuBR11s40095457A1BOC1D60E1
EuBR11s40378952A1B1C1D60E1
EuBR11s40632993A2B0C1D60E1
EuBR11s40718491A4B1C0D30EO
EuBR11s41305932A4B1C1D50E1
EuBR11s41648642A6B1C1D60E1
EuBR11s42557639A2B0C1D30E1
EuBR11s4271465A4B1C1D40E1

EuBR11s43121974A5B1C1D40EO
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EuBR03s46494261A2B0C1D30E1
EuBR03s47452480A3B0C1D40EO
EuBR03s48521929A1B1C1D60E1
EuBR03s4913964A3B1C1D30E1

EuBR03s49424033A4B0C1D40EO
EuBR03s49926707A5B1C0OD30E1
EuBR03s50784012A5B1C1D40E1
EuBR03s50879742A2B1C1D30E1
EuBR03s50888963A4B1C1D30E1

EuBR06s15799315A2B0COD30EO
EuBR06s17526478A3B0COD40EO
EuBR06s17971137A4BOC1D30E1
EuBR06s18650325A1B1C1D40EO
EuBR06s18787228A1BOC1D60E1
EuBR06s18795756A2B0C1D60E1
EuBR06s18969354A1B1C1D60E1
EuBR06s19037073A1B1C1D60E1
EuBR06s19838573A1B0C1D40E1

EuBR08s55400176A1BOC1D30EOrepl EuBR11s43209231A1BO0C1D40EOQ
EuBR08s55815875A1B0C1D30E1lrepl EuBR11s43794890A1BOC1D60E1

EuBR08s57905589A1B0C0OD40EO
EuBR08s58182273A2B0C1D60E1
EuBR08s58319487A1BOC1D60E1
EuBR08s59125832A1B0C1D60E1
EuBR08s59187268A4B0OC1D50E1
EuBR08s5930894A2B0C1D40E1

EuBR08s562340406A3B1C1D30E1

EuBR11s44238911A1B1C1D60E1
EuBR11s44378738A1B1C1D60E1
EuBR11s44565442A2B0C1D60E1
EuBR11s44648557A2B0C1D60E1
EuBR11s6223077A2B0C1D60E1
EuBR11s8170212A7B1C1D30E1
EuBR11s9967138A5B0COD30E1

Apendice B2. Relagéo dos 3.523 SNPs dos acessos de Psidium gerados do 60.904 SNPs do chip EUChip60K, desenvolvido por Silva-Junior et

al. (2015).

EuBR01s10000700A3B0C1D40EO
EuBR01s10015344A4B1C1D40EOQ
EuBR01s10070352A2B0C1D50E1
EuBR01s10228281A4B0C1D30E1
EuBR01s1050417A4B1C0OD40EO

EuBR01s11222874A1B0C1D40EQ
EuBR01s11283225A2B0C1D60E1
EuBRO01s1175912A1B0C1D60E1

EuBR01s12100129A3B0C1D40EOQ
EuBRO01s1214279A1B1C1D40EO

EuBR01s12349365A4B0C1D40EOQ
EuBR01s12349919A8B1C1D40EQ

EuBR01s12379400A6B1COD30EOrepl

EuBR01s12400451A3B0C0OD40EOQ
EuBR01s12665509A2B0C0D40EOQ
EuBR01s13081310A2B0C1D40E1
EuBR01s13166889A3B0C1D40EQ

EuBR03s60462967A2B1C1D50E1
EuBR03s61625752A2B0C1D40EO
EuBR03s61955336A3B1C0D30E1
EuBR03s62132866A6B1C1D40EO
EuBR03s62202767A1B0COD40EO
EuBR03s62258412A5B1C1D30E1
EuBR03s62443394A2B0C1D30E1
EuBR03s62713622A1B0C1D40EO
EuBR03s63487542A3B1C0D30E1
EuBR03s63960810A5B1C1D40EO
EuBR03s641243A7B1C0OD40EOQ
EuBR03s64328325A4B1C1D40EO
EuBR03s64662970A2B0C1D60E1
EuBR03s64677852A1B1C1D60E1
EuBR03s65257231A3BOCOD50E1
EuBR03s6597661A2B0COD40E1
EuBR03s66477964A2B0COD30EO

EuBR06s40222140A1BOC1D60E1
EuBR06s40364833A1BOC1D60E1
EuBR06s40743154A1B0C1D60E1
EuBR06s40933086A3B1C1D30E1
EuBR06s41021516A1BOC1D60E1
EuBR06s41081567A1B1C1D60E1
EuBR06s41165553A1B0C1D60E1
EuBR06s41166453A2B0C1D60E1
EuBR06s41256559A4B0C1D50E1
EuBR06s41280922A1B1C1D60E1
EuBR06s41294679A2B0C1D60E1
EuBR06s41300523A2B0C1D60E1
EuBR06s41366597A2B0C1D60E1
EuBR06s41571825A1B1C1D60E1
EuBR06s41671504A1B1C1D40EO
EuBR06s41715715A3B1C1D30E1
EuBR06s41752918A4B1C1D40E1

EuBR08s73029296 A5B1C1D40EOQrepl

EuBR08s73274165A2B0C1D60E1
EuBR08s73278303A2BOC1D60E1
EuBR08s73458330A2B0COD60E1
EuBR08s73684503A4B0C1D40E1
EuBR08s73787148A6B1C0D30EQ
EuBR08s73950270A4B0C0OD40EO
EuBR08s74016324A1B0COD30EQ
EuBR08s74027993A7B1C0D30EOQ
EuBR08s7435729A3B0C1D60E1
EuBR08s7742806A2B0C1D60E1
EuBR08s7853740A1B1C1D60E1
EuBR08s7861362A1B1C1D60E1
EuBR08s7899183A2B0C1D60E1
EuBR08s8074390A8B1C1D60E1
EuBR08s8095606A1B0C1D60E1
EuBR08s8126348A3B1C1D60E1

109



EuBR01s13278718A1B1C0OD40EO
EuBR01s13617285A3B1C1D30E1
EuBR01s13617552A1B0C1D30EOQ
EuBR01s1395286A2B0C1D40EOQ
EuBR01s14089267A3B0C1D30E1
EuBR01s14166788A2B0C1D40EOQ
EuBR01s14396221A2B0C1D40E1
EuBR01s14455019A2B0C1D50E1
EuBR01s14459219A3B1C1D40E1
EuBR01s14474356A1BO0C1D60E1
EuBR01s14530283A1B0C1D60E1
EuBR01s145571A3B0C1D30E1
EuBR01s14612419A2B0C1D60E1
EuBR01s15185695A1B1C1D60E1
EuBR01s15379243A1B0C1D30E1
EuBR01s15380053A2B0C1D30E1
EuBR01s15430546A1B1C1D60E1
EuBR01s15549097A2B1C1D30E1
EuBR01s15566163A1BOC1D60E1
EuBR01s15790677A1B1C1D60E1
EuBR01s16236477A2BOC1D60E1
EuBR01s16255462A2B0C1D60E1
EuBR01s16470446A1B1C1D60E1
EuBR01s16544524A1B0C1D60E1
EuBR01s16571912A4B1C1D40EOQ
EuBR01s1664922A5B1C1D40EOQ
EuBR01s16752726A2BOC1D60E1
EuBR01s16943564A1B0C1D30E1
EuBR01s16944940A1B1C1D60E1
EuBR01s17025031A1B1C1D60E1
EuBR01s17097827A3BOC1D60E1

EuBR03s66570403A1B1C0D40EO
EuBR03s66964407A5B1C0D40E1
EuBR03s67158771A1BOCOD60E1
EuBR03s67692043A2B1C1D30E1
EuBR03s67816161A1B0OC1D40EO
EuBR03s67932352A3B1C0D30EO
EuBR03s67932397A3B1C0OD30EO
EuBR03s68107655A2B0C1D40EO
EuBR03s68353835A2B0C0D40EO
EuBR03s68628730A2B0COD40EO
EuBR03s68695521A5B1C1D40EO
EuBR03s68766394A4B1C0OD30E1
EuBR03s68894464A2B0C0OD40EO
EuBR03s68944438A4B0COD40EO
EuBR03s68982056A1B1C0D40EO
EuBR03s6929415A2B0C1D60E1

EuBR03s6943842A1B0C1D60E1

EuBR03s69599660A4B0C1D40EO
EuBR03s6972325A3B0C1D60E1

EuBR03s69988991A1BOC1D40EOrepl

EuBR03s70320339A3B0C1D60E1
EuBR03s70343367A7B1C1D40EO
EuBR03s70506541A1B0C1D60E1
EuBR03s70668740A5B0C1D60E1
EuBR03s70896357A4B1COD30E1
EuBR03s7097223A3B1C1D30E1

EuBR03s71172051A7B0C1D40EO
EuBR03s71230467A3B1C1D50E1
EuBR03s71405727A7B1C1D30E1
EuBR03s71416615A1B0C1D60E1
EuBR03s71545374A5B1C1D30E1

EuBR06s41777416A1B1C1D60E1
EuBR06s41790804A2B0C1D60E1
EuBR06s41792342A2B0C1D60E1
EuBR06s41942503A2B0C1D60E1
EuBR06s41997171A2B0C1D60E1
EuBR06s42126176A2BO0C1D60E1
EuBR06s42166231A1B1C1D60E1
EuBR06s42295147A1BOC1D60E1
EuBR06s42319636A1BOC1D30E1
EuBR06s42348535A2B0C1D60E1
EuBR06s42406465A2B0C1D60E1
EuBR06s42411988A3B1C1D60E1
EuBR06s42439731A2B0C1D60E1
EuBR06s42444305A2B0C1D60E1
EuBR06s42458939A1B1C1D60E1
EuBR06s42512762A1B0C1D40E1
EuBR06s42543937A1B0C1D60E1
EuBR06s42568424A4B1C1D40EO
EuBR06s42598180A2B0C1D40EO
EuBR06s42887632A1B0C1D40EO
EuBR06s4289886A1B0C1D60E1

EuBR06s42927143A2B0C1D40EO
EuBR06s43201398A1BOC1D60E1
EuBR06s43332598A1B1C1D60E1
EuBR06s43340879A2B0C1D60E1
EuBR06s43401917A1BOC1D60E1
EuBR06s43483838A2B0C1D60E1
EuBR06s43565597A1B0C1D60E1
EuBR06s43678617A3BOC1D60E1
EuBR06s43712704A1B0C1D40E1
EuBR06s43760347A3B0C1D40E1

EuBR08s8126891A1B0C1D30E1
EuBR08s8168721A1B0C1D40EO
EuBR08s8342150A2B0C1D60E1
EuBR08s8528862A1B0COD30E1
EuBR08s8934901A5B0C1D40EO
EuBR08s9129767A1B1C1D60E1
EuBR08s916911A1B0C1D50E1

EuBR08s9362440A5B1C1D30E1
EuBR08s9420730A1B1C1D60E1
EuBR08s948382A2B1COD60E1

EuBR08s9498996A2B0C1D60E1
EuBR08s9632888A1B0C1D60E1
EuBR08s9699243A1B1C1D60E1
EuBR08s9729949A2B0C1D30E1
EuBR08s993069A1B1C1D40EOrepl
EuBR09s10062312A1B0C1D60E1
EuBR09s10256859A4B1C0D40EO

EuBR09s10618793A2BOC1D60E1repl

EuBR09s11059980A1B0C1D60E1
EuBR09s11432149A4B0C1D30E1
EuBR09s11514563A2B0C1D60E1
EuBR09s11631169A2B0C1D60E1
EuBR09s11930248A1B0COD40EO
EuBR09s11936703A2BOCOD60E1
EuBR09s12050405A2B0C1D30E1
EuBR09s12116645A2B0C1D30E1
EuBR09s12953397A3B1C0D40EO
EuBR09s13124220A3B0COD40EO
EuBR09s13440784A2B0C1D60E1
EuBR09s13489277A1B1C1D60E1
EuBR09s13852788A5B1C0D40EO
110



EuBR01s17098679A2B0OC1D50E1
EuBRO1s171512A7B1C1D40E1
EuBR01s17351811A1BOCOD40EO
EuBR01s18044389A2B0C1D60E1
EuBR01s18115046A4B1C1D30E1
EuBR01s18128313A2B0C1D60E1
EuBR01s18308659A4B1C1D40E1
EuBR01s18362382A3B1C0D40EOQ
EuBR01s1855097A1B0C1D40EOQ
EuBR01s18556371A1BOCOD60E1
EuBR01s18820189A1B0C1D60E1
EuBR01s18907303A1BOC1D60E1
EuBR01s19213238A4B1C0OD30EOQ
EuBR01s19245753A1B0COD40EOQ
EuBR01s1940999A4B0C1D30E1
EuBR01s19869497A1BOC1D60E1
EuBR01s20105063A1B1C1D60E1
EuBR01s20264409A1B1C1D60E1
EuBR01s2034298A4B1C1D30EO
EuBR01s20504529A1B1C1D60E1
EuBR01s20540703A1BOC1D60E1
EuBR01s20669965A1B0C1D60E1
EuBR01s20773875A3B1C1D40E1
EuBR01s20818498A5B1C1D30E1
EuBR01s20822778A1BOC1D60E1
EuBR01s20903583A1B0C1D60E1
EuBR01s20903824A2B0C1D60E1
EuBR01s21241977A4B1C1D60E1
EuBR01s21834855A2B0C0OD40EOQ
EuBR01s22182157A7B1C0OD40EOQ
EuBR01s22252595A7B1C0D40EOQ

EuBR03s71574153A1B0C1D60E1
EuBR03s71946662A1B1C1D60E1
EuBR03s72091131A1BOC1D60E1
EuBR03s72091883A2B0C1D60E1
EuBR03s72510040A1B1C0D40EO
EuBR03s72850935A5B1C1D40EO
EuBR03s72919533A8B1C1D40EO
EuBR03s73073704A1B0C1D40EO
EuBR03s73309977A5B1C1D40EO
EuBR03s73505055A5B1C1D40EO
EuBR03s73822873A4B0C1D40EO
EuBR03s74074704A1BOC1D60E1
EuBR03s7432259A2B0C1D60E1

EuBR03s7434965A1B0C1D60E1

EuBR03s74495063A1B0C1D60E1
EuBR03s74533896A4B0C1D40E1
EuBR03s74541522A2B0C1D60E1
EuBR03s7457149A3B1C1D50E1

EuBR03s74675393A4B1C1D50E1
EuBR03s74812223A4B1C1D30E1
EuBR03s74830577A2B0C1D60E1
EuBR03s75031664A2B1C1D30E1
EuBR03s75122755A4B0C1D50E1
EuBR03s75125961A2B0C1D60E1
EuBR03s7520846A2B0C1D60E1

EuBR03s75304634A5B1C1D30E1
EuBR03s75307230A1B0C1D60E1
EuBR03s7538497A1B1C1D60E1

EuBR03s75554616A1B0C1D30E1
EuBR03s75906816A4B0C1D40EO
EuBR03s76191589A2B0C1D60E1

EuBR06s43761408A4B0C1D40E1
EuBR06s43882348A2B0C1D60E1
EuBR06s43893717A2B1C1D60E1
EuBR06s43920059A2B0C1D60E1
EuBR06s44027430A3B1C1D30E1
EuBR06s44159282A2B0C1D60E1
EuBR06s44319538A2B0C1D60E1
EuBR06s4454195A2B0C1D40E1

EuBR06s4455220A2B0C1D60E1

EuBR06s44634066A4B1C1D30E1
EuBR06s44744648A2B1C1D60E1
EuBR06s44746688A1BOC1D60E1
EuBR06s44799046A1BOC1D60E1
EuBR06s44829472A1B0C1D60E1
EuBR06s44842413A2B0C1D60E1
EuBR06s44931895A4B1C1D40E1
EuBR06s44964463A2B0C1D60E1
EuBR06s4499095A1B0C1D40E1

EuBR06s45200824A2B0C1D60E1
EuBR06s4523893A2B0C1D60E1

EuBR06s45239161A1BOC1D60E1
EuBR06s45315780A1B0C1D60E1
EuBR06s45326083A1B0C1D60E1
EuBR06s45357467A4BOC1D30E1
EuBR06s45410637A2B0C1D60E1
EuBR06s45411644A1B1C1D60E1
EuBR06s4548717A1B0C1D60E1

EuBR06s4548885A1B1C1D60E1

EuBR06s45515992A2B0C1D60E1
EuBR06s45570044A2B0C1D60E1
EuBR06s45693245A2B0C1D60E1

EuBR09s14041112A2B0C1D60E1
EuBR09s14601133A4B0C1D40E1
EuBR09s14777071A2BOC1D60E1
EuBR09s14789914A2B1C1D60E1
EuBR09s15172679A2B0C1D60E1
EuBR09s15244696A1BOCOD30E1
EuBR09s15308547A1B0C1D60E1
EuBR09s15309322A1B0C1D60E1
EuBR09s15325184A2B0C1D60E1
EuBR09s15396092A1B1C1D60E1
EuBR09s15528787A2B0C1D60E1
EuBR09s15534641A1B0OC1D60E1
EuBR09s155864A4B1C1D40E1
EuBR09s15663933A2B0C1D40EO
EuBR09s1595291A3B1C1D40EO
EuBR09s1595384A2B1C1D40EO
EuBR09s16287230A2B1C1D60E1
EuBR09s16417881A3B0C1D40EO
EuBR09s1642297A3BOCOD30E1
EuBR09s1650127A2B0C0OD40EO
EuBR09s16514848A1B0OC1D60E1
EuBR09s170365A4B0C1D60E1
EuBR09s17065464A5B1C1D40EO
EuBR09s17095579A7B1C0OD40EO

EuBR09s17500730A1BOCOD60E 1repl

EuBR09s17586862A1B1COD60E1
EuBR09s17762734A3B1COD30EOQ
EuBR09s17837344A2B0C1D60E1
EuBR09s18147331A5B1C0D30E1
EuBR09s1871169A1B0C1D40EO
EuBR09s18806653A1B0C1D40E1
111



EuBR01s22484871A1BOC1D60E1
EuBR01s2269123A1B0C1D60E1

EuBR01s22944458A3B1C1D60E1
EuBR01s23010559A5B1C1D40EOQ
EuBR01s23049197A2B0C1D60E1
EuBR01s23436416A1BOC1D60E1
EuBR01s23498825A2B0C1D40EOQ
EuBR01s23527971A1BOC1D50E1
EuBR01s23607921A3B0C1D40EQ
EuBR01s23668273A1B1C1D60E1
EuBR01s24236167A3BOC1D50E1
EuBR01s24543482A1B0C1D30E1
EuBR01s24644653A1BO0C1D60E1
EuBR01s24772880A2B1C1D30E1
EuBR01s24888549A1B0COD40EOQ
EuBR01s2545487A4B1C1D30E1

EuBR01s25833578A1B1C1D60E1
EuBR01s26155663A5B1C1D40EQ
EuBR01s26209860A3B1C1D30EOQ
EuBR01s26846066A5B1C1D30E0Q
EuBR01s26962337A2B1C0D40EOQ
EuBR01s27331397A2B0C1D60E1
EuBR01s27440670A1BOC1D30EOQ
EuBR01s27763199A4B0C1D60E1
EuBR01s27868310A1BOCOD40EQ
EuBR01s28031846A2B0C1D60E1
EuBR01s28075886A1BOC1D60E1
EuBR01s28101056A2BO0C1D60E1
EuBR01s28149549A2B0C1D60E1
EuBR01s28413414A1B1C1D60E1
EuBR01s28802939A5B1C1D30E1

EuBR03s76419071A3B0OC1D60E1
EuBR03s76468362A5B1C1D40EO
EuBR03s77098549A1B0C1D30EO
EuBR03s77259205A5B1C1D30E1
EuBR03s77302756A4B1C1D60E1
EuBR03s77382077A4B1C1D40E1
EuBR03s77382128A4B1C1D40E1
EuBR03s77702973A1B0C1D40EO
EuBR03s77740402A3B0C1D40EO
EuBR03s77801294A4B1C1D30E1
EuBR03s77814488A6B0OC1D30E1
EuBR03s77866533A4B1C1D30E1
EuBR03s78048750A5B1C1D40EOQ
EuBR03s7823397A3B0C1D60E1
EuBR03s78337809A4B0COD40EO
EuBR03s783586A5B1C1D40EQ
EuBR03s7849188A3B0C1D40E1
EuBR03s79048433A1B1C1D40EO
EuBR03s79055327A3B1C1D30E1
EuBR03s79230075A4B1C1D40EO
EuBR03s79636247A1BOC1D60E1
EuBR03s79679085A1B1C1D60E1
EuBR03s8295497A4B0C1D40EO
EuBR03s8555613A7B1C0D40EO
EuBR03s9012098A2B1C0D40EO
EuBR03s9390919A3B0C0OD40EO
EuBR03s9877144A5B1C1D40E1
EuBR04s10144470A2B1C1D60E1
EuBR04s10488019A2B0C0OD40EO
EuBR04s10522883A5B1C1D40EO
EuBR04s10781773A4B0OC1D30E1

EuBR06s45722416A2B1C1D60E1
EuBR06s45762271A3BOC1D50E1
EuBR06s45795828A1B0C1D40EO
EuBR06s45850417A5B0C1D30E1
EuBR06s46004149A1B1C1D60E1
EuBR06s46004277A2B0C1D60E1
EuBR06s46023378A3BOC1D60E1
EuBR06s46066761A2BOC1D40E1
EuBR06s46103396A3BOC1D60E1
EuBR06s46163169A1B1C1D60E1
EuBR06s46273728A2B0C1D60E1
EuBR06s46594907A2B0C1D60E1
EuBR06s46789147A3BOC1D60E1
EuBR06s46900950A1B0C1D60E1
EuBR06s47358673A2B0C1D60E1
EuBR06s47403064A1BOCOD60E1
EuBR06s47585969A2B0C1D60E1
EuBR06s47607338A1BOC1D60E1
EuBR06s47644456A1B0C1D60E1
EuBR06s47763557A1B1C1D60E1
EuBR06s47787926A1B1C1D60E1
EuBR06s47796664A3B1C1D60E1
EuBR06s47847440A1BOC1D30E1
EuBR06s47879532A1B1C1D60E1
EuBR06s47906129A1B1C1D60E1
EuBR06s47942635A1B0C1D50E1
EuBR06s47964384A3B1C1D30E1
EuBR06s48196651A4B1C1D30E1
EuBR06s48296719A1B1C1D60E1
EuBR06s48847310A2B0OC1D60E1
EuBR06s48871665A3B1C1D60E1

EuBR09s188103A2B0C1D60E1
EuBR09s19208946A1BOC1D60E1
EuBR09s20391214A2B0C1D60E1
EuBR09s20391644A1B1C1D60E1
EuBR09s20410908A1B0OC1D30E1
EuBR09s20537953A7B0COD40EO
EuBR09s20640477A3B0C1D40E1
EuBR09s20823632A6B0C1D40EO
EuBR09s20930067A1BOC1D30E1
EuBR09s2109905A2B0C1D40EO
EuBR09s21529322A1B0C1D60E1
EuBR09s2162647A4B1C1D30E1
EuBR09s21659549A1B0C1D30E1
EuBR09s21661438A3B1C1D60E1
EuBR09s21705286A1B0C1D60E1
EuBR09s21759036A4B0C1D30E1
EuBR09s21855078A2B0C1D40E1
EuBR09s22194914A1B1C1D60E1
EuBR09s22499297A1B0C1D60E1
EuBR09s22539329A2B0C1D60E1
EuBR09s22609973A2B0C1D60E1
EuBR09s22668512A4B1C1D30E1
EuBR09s22779208A1B1C1D60E1
EuBR09s22796076A1B1C1D60E1
EuBR09s22796940A2B0C1D60E1
EuBR09s23009742A5B1C1D30E0Q
EuBR09s23022708A6B1C1D60E1
EuBR09s23025908A1B1C1D60E1
EuBR09s23072050A2B0C1D40E1
EuBR09s23331392A1B1C1D60E1
EuBR09s23414415A2B0C1D60E1
112



EuBR01s28859564A5B1C1D30E0Q
EuBR01s28997176A3B1C0OD40EOQ
EuBR01s29231982A4B0C1D30E1
EuBR01s29549349A1B0C1D30E1
EuBR01s29679283A4B0C1D30E1
EuBR01s29775581A3B1C1D60E1
EuBR01s29892354A2B0C1D60E1
EuBR01s29942865A4B1C1D30E1
EuBR01s29943552A3B1C1D40E1
EuBR01s30306789A2B0C1D60E1
EuBR01s30488283A2B0C1D60E1
EuBR01s30953753A4B1C1D30E1
EuBR01s31002461A2BO0C1D50E1
EuBR01s31007739A1BOC1D60E1
EuBR01s31205735A2B0C1D60E1
EuBR01s31466957A1B1C1D60E1
EuBR01s31624985A2B0C1D60E1
EuBR01s31625216A1B1C1D60E1
EuBR01s31804096A3BOC1D60E1
EuBR01s31825885A2B0C1D60E1
EuBR01s31886217A3B1C1D40EOQ
EuBR01s31889687A4BOC1D30E1
EuBR01s31921897A3B0C1D40E1
EuBR01s31945414A1B0C1D60E1
EuBR01s32007480A1B1C1D30E1
EuBR01s32104887A2BO0C1D60E1
EuBR01s32202828A1B1C1D60E1
EuBR01s32338897A4BOC1D30E1
EuBR01s32340471A1BOC1D40E1
EuBR01s32446493A1BOC1D60E1
EuBR01s32575778A1BOC1D60E1

EuBR04s10826485A1B1C1D60E1
EuBR04s11022815A2B0C1D30EO
EuBR04s11066343A1B0C1D60E1
EuBR04s1144923A1B0C1D30E1

EuBR04s11467595A2B0C1D40EO
EuBR04s11558410A1B0C1D50E1
EuBR04s11651021A1B1C1D60E1
EuBR04s11753214A1B0C1D60E1
EuBR04s12203421A3B0COD30EO
EuBR04s12315967A2B0COD40EO
EuBR04s12452343A1B1C1D60E1
EuBR04s12614707A4B1C1D40EO
EuBR04s12739815A1B0C1D30E1

EuBR04s1295981A3B0C1D40EOrepl

EuBR04s14035937A4B0C1D40E1
EuBR04s14064718A2B0C1D60E1
EuBR04s1442485A2B1C1D60E1
EuBR04s14510291A6B1C1D40EO
EuBR04s15463621A3B1C1D40EO
EuBR04s1581025A4B0C1D30E1
EuBR04s1581145A4B0C1D40E1
EuBR04s15857557A1B0C1D40E1
EuBR04s15871599A1B0C1D60E1
EuBR04s15997651A5B1C1D30EO
EuBR04s16106238A1B0OC1D60E1
EuBR04s16214748A2B0C1D40EO
EuBR04s16277140A5B1C1D40EO
EuBR04s16436178A4B0C1D40EO
EuBR04s16556622A1B0C1D60E1
EuBR04s16642282A5B1C1D40EO
EuBR04s167032A5B1C1D60E1

EuBR06s49125670A3B1C1D40EO
EuBR06s49154273A1B0C1D60E1
EuBR06s49210388A2B0C1D60E1
EuBR06s49331926A2B1C1D60E1
EuBR06s49411069A2B1C1D30E1
EuBR06s49432921A1B1C1D60E1
EuBR06s49440957A4B0C1D40E1
EuBR06s49555220A1B0C1D60E1
EuBR06s49696540A2B0C1D60E1
EuBR06s4976317A3B1C1D40E1

EuBR06s4978190A2B0C1D60E1

EuBR06s49802594A3B0C1D60E1
EuBR06s49935921A4B1C1D30EO
EuBR06s50054295A1B0C0D40EO
EuBR06s5011727A1B0C1D50E1

EuBR06s50146153A1B0C1D60E1
EuBR06s50214026A2B0C1D40EO
EuBR06s50216842A2B0C1D40E1
EuBR06s50318056A5B1C1D40E1
EuBR06s50833412A2B0C1D40EO
EuBR06s50891907A1B1C1D60E1
EuBR06s50990951A4B1C1D40EO
EuBR06s51048269A4B1C1D40E1
EuBR06s51094152A4B0C1D30E1
EuBR06s51095940A2B0C1D30E1
EuBR06s51155689A3B0C1D30E1
EuBR06s51370215A4B0COD40EO
EuBR06s52347136A1BOC1D60E1
EuBR06s52349662A1B0C1D60E1
EuBR06s52389546A1B0C1D60E1
EuBR06s52551303A2B0C1D60E1

EuBR09s23471471A2B0C1D60E1
EuBR09s23509275A1B1C1D60E1
EuBR09s23529261A4B1C1D60E1
EuBR09s23538825A1B1C1D60E1
EuBR09s23544939A2B0C1D60E1
EuBR09s23642758A1B1C1D60E1
EuBR09s23645239A1B1C1D60E1
EuBR09s23711959A7B1C1D40EO
EuBR09s23959904A1B0C1D60E1
EuBR09s24144602A2B0C1D60E1
EuBR09s24182010A4B1C1D30E1
EuBR09s24182244A9B1C1D30E1
EuBR09s24245853A1B0C1D50E1
EuBR09s2438151A4B0COD40EO

EuBR09s24448144A2B0C1D60E1
EuBR09s24491954A2B0C1D60E1
EuBR09s24502190A2B0C1D60E1
EuBR09s24513541A1B0C1D30E1
EuBR09s24562445A1B0C1D60E1
EuBR09s24579637A2B1C1D60E1
EuBR09s24715953A2B0C1D60E1
EuBR09s24826870A1B1C1D60E1
EuBR09s24968313A2B0C1D60E1
EuBR09s25061060A4B1C1D30E1
EuBR09s25069912A1B0C1D60E1
EuBR09s25246490A5B1C1D40E1
EuBR09s25355038A1B1C1D60E1
EuBR09s25505493A2B0C1D60E1
EuBR09s25510790A5B1C1D30E1
EuBR09s25696542A1B0C1D60E1
EuBR09s25696892A1B0C1D60E1

113



EuBR01s32615752A2B0C1D40EOQ
EuBR01s32617731A5B1C1D30EOQ
EuBR01s32677285A2B0C1D60E1
EuBR01s32732995A1B0C1D30E1
EuBR01s32757543A2B0C1D60E1
EuBR01s32853311A1B1C1D40EOQ
EuBR01s32860945A5B1C1D40EOQ
EuBR01s33019681A1BOC1D60E1
EuBR01s33062318A4B1C1D50E1
EuBR01s33084456A1B1C1D60E1
EuBR01s33332623A2B0C1D60E1
EuBR01s335353A2B0C1D60E1
EuBR01s33721764A3B1C1D40E1
EuBR01s33797785A3B0C1D60E1
EuBR01s33801439A3B0C1D60E1
EuBR01s33836830A2BOC1D60E1
EuBR01s33867345A2B0C1D60E1
EuBR01s34029733A1BOC1D30E1
EuBR01s3406271A3B1C1D30E1
EuBR01s34138633A5B0C1D60E1
EuBR01s34164107A2BOC1D60E1
EuBR01s34257184A1B1C1D60E1
EuBR01s34373676A1B1C1D60E1
EuBR01s34484458A2B0C1D30E1
EuBR01s34584752A2B0C1D60E1
EuBR01s34660720A2BO0C1D60E1
EuBR01s34716678A4BOC1D50E1
EuBR01s34789784A1B1C1D60E1
EuBR01s34835762A2B1C1D60E1
EuBR01s34922010A8B1C1D40EOQ
EuBR01s35016136A1BOC1D60E1

EuBR04s16801385A4B0C0D40EO
EuBR04s16885171A4B0COD30EO
EuBR04s17174702A4B1C0D40EO
EuBR04s17263730A2B0C1D40EO
EuBR04s17645973A5B1C1D30E1
EuBR04s17829837A2B1C0D40EO
EuBR04s17883819A2B0COD30E1
EuBR04s18003247A2B0C1D40EO
EuBR04s18156A3B0COD40EQ

EuBR04s18229543A3B0C1D60E1
EuBR04s18510660A2B0C1D60E1
EuBR04s18751579A1B0C1D60E1
EuBR04s18876949A1B0C1D60E1
EuBR04s18921543A1B0C1D60E1
EuBR04s18938478A2B0C1D60E1
EuBR04s18978602A1B0C1D60E1
EuBR04s19297221A4B1C1D40EOQ
EuBR04s19412321A4B1C1D30E1

EuBR04s519999470A3B0OCOD40EOrepl

EuBR04s20074640A1B0C1D40EO
EuBR04s20220547A1B0COD30EO
EuBR04s20376000A2B0OC1D60E1
EuBR04s20920350A3B0C1D60E1
EuBR04s21146005A3B1C1D30E1
EuBR04s21337688A2B0C1D40E1
EuBR04s21366858A2B0COD30E1
EuBR04s21367027A2B0COD30E1
EuBR04s21394181A3B0COD40EO
EuBR04s22100578A3B1C1D60E1
EuBR04s22881098A6B1C0D40EO
EuBR04s23743671A1B0OC1D40E1

EuBR06s52581823A3B0C0OD40EO
EuBR06s52616644A3B1C1D40EO
EuBR06s52669539A2B0C1D60E1
EuBR06s52774670A2BO0C1D60E1

EuBR06s52868838A1BOCOD40EOrepl

EuBR06s5306137A2B0C1D30E1
EuBR06s53161559A4B0C1D40E1
EuBR06s53301334A4B1C1D40EO
EuBR06s53416030A1B0C1D40EO
EuBR06s5343237A1B0C1D30E1
EuBR06s53513211A5B1C1D30E1
EuBR06s53584540A5B1C1D50E1
EuBR06s53638015A2B0C1D60E1
EuBR06s53712963A2B0C1D60E1
EuBR06s53746997A2B0C1D60E1
EuBR06s5587674A1B0C1D60E1
EuBR06s5619171A1B0C1D60E1
EuBR06s5702071A1B0C1D60E1
EuBR06s5815758A3B1C1D60E1
EuBR06s6055492A2B0C1D60E1
EuBR06s6320177A3B0C1D30E1
EuBR06s6321834A2B0C1D40E1
EuBR06s658437A3B1C1D30E1
EuBR06s6953658 A4B1C0D30EO
EuBR06s786678A1BOC1D60E1
EuBR06s8088359A2B0C1D40EO
EuBR06s8088607A3B0C1D40EO
EuBR06s810213A4B1C1D40EO
EuBR06s8274802A1B1C1D60E1
EuBR06s8446653A1B0C1D30EO
EuBR06s8568848A2B0C1D60E1

EuBR09s26179201A2B0C1D60E1
EuBR09s26296484A1B0C1D60E1
EuBR09s26435707A2B1C1D30E1
EuBR09s26553331A1B0C1D30E1
EuBR09s26652415A8B1C0D40EO
EuBR09s27059309A4B1C1D50E1
EuBR09s27080444A1B1C1D40E1
EuBR09s27083335A4B1C1D30E1
EuBR09s27372644A1BOC1D30E1
EuBR09s27373950A3B0C1D30E1
EuBR09s27448766A2B0C1D60E1

EuBR09s27643417A2BOCOD40EOQrepl

EuBR09s27758729A1B1C1D60E1
EuBR09s27772904A3B1C1D30E1
EuBR09s27775707A1B1C1D60E1
EuBR09s27886090A2B1C1D60E1
EuBR09s27920161A2B0C1D60E1
EuBR09s27990080A1B0C1D40EO
EuBR09s28175904A1B0C1D60E1
EuBR09s28217435A1B0C1D60E1
EuBR09s28415543A1B0C1D40E1
EuBR09s28476015A3B0C1D60E1
EuBR09s28544316A10B1C1D30E1
EuBR09s28700344A2B0C1D40EO
EuBR09s29086875A2B0C1D60E1
EuBR09s29121561A2B0C1D60E1
EuBR09s29128005A5B1C1D30E1
EuBR09s29476453A3B1C1D30E1
EuBR09s29649117A2B0C1D60E1
EuBR09s29690926A1B0C1D60E1
EuBR09s30367500A2B0C1D60E1
114



EuBR01s35063024A1BOC1D60E1
EuBR01s35331163A1B1C1D60E1
EuBR01s35384955A2B0C1D60E1
EuBR01s35474202A1B1C1D60E1
EuBR01s35575804A5B1C1D30E1
EuBR01s35594052A2B0C1D60E1
EuBR01s35595557A4B0C1D60E1
EuBR01s36237570A2B0C1D60E1
EuBR01s36295361A1BOC1D60E1
EuBR01s36379879A3B0C1D40E1
EuBR01s36434500A1B1C1D60E1
EuBR01s36638667A1BOC1D60E1
EuBR01s36840621A1B1C1D60E1
EuBR01s37276175A1B1COD60E1
EuBR01s37368471A2BOC1D60E1
EuBR01s3755500A3B0C1D30EOQ

EuBR01s3756537A6B1C1D60E1

EuBR01s3758578A2B0C1D40EOQ

EuBR01s3758911A7B1C1D30E1

EuBR01s37714172A3B1C1D40EOQ
EuBR01s37723791A1B0C1D40EOQ
EuBR01s37790791A2B0C1D40EOQ
EuBR01s38087398A1BOC1D60E1
EuBR01s38126265A1B0C1D60E1
EuBR01s38228199A2B0C1D60E1
EuBR01s38236534A2B0C1D60E1
EuBR01s38271189A1BOC1D30E1
EuBR01s38393588A1BOC1D30E1
EuBR01s38445390A3B0C1D60E1
EuBR01s38511232A2B1C1D30E1
EuBR01s38550295A1B0C1D60E1

EuBR04s23750298A5B1C1D40E1
EuBR04s23922030A2B0C1D60E1
EuBR04s24057838A2B0C1D30E1
EuBR04s24139314A3B0C1D60E1
EuBR04s24206251A1B1C1D60E1
EuBR04s24251293A1B1C1D60E1
EuBR04s24342458A1B0C1D50E1
EuBR04s25457654A1B0C1D40E1
EuBR04s26588484A1B0COD40EO
EuBR04s26712506A2B0C1D40EO
EuBR04s26990234A1B0C1D40EO
EuBR04s26990393A3B1C1D30E1
EuBR04s27020070A1B0OC1D30E1
EuBR04s27092675A1B0C1D60E1
EuBR04s27207413A4B1C0D40EO
EuBR04s27459567A1B1C1D60E1
EuBR04s27713147A2B1C1D40EO
EuBR04s28240239A2B0C1D40EO
EuBR04s2837173A4B1C1D60E1

EuBR04s2838373A5B1C1D50E1

EuBR04s28662013A3B1C0D40EO
EuBR04s2877477A3B0C1D30E1

EuBR04s29268959A2B0C0D40EO
EuBR04s29913772A1B0C1D40E1
EuBR04s52999593A3B1C0D40EO

EuBR04s30040762A1B1C1D30E1
EuBR04s30143314A3B1C1D60E1
EuBR04s30203518A2B0C1D40E1
EuBR04s30577872A3B1C1D40EO
EuBR04s30937300A3B1C1D40E1
EuBR04s31153422A3B0C1D40E1

EuBR06s8595162A4B0C1D60E1
EuBR06s8692418A5B1C1D30E0
EuBR06s869636A1B1C1D60E1
EuBR06s9146024A1B0C1D30E1
EuBR06s9312374A3B1C0D40EO
EuBR06s9396697A4B0C1D40E1
EuBR06s9686119A3B1C1D30E1
EuBR06s9757920A1B0C1D60E1
EuBR07s10031569A3B1C1D60E1
EuBR07s10032477A3BOC1D30E1
EuBR07s10036702A5B1C1D40EO
EuBR07s10258810A3B1C1D40EO
EuBR07s10311913A5B1C1D40EO
EuBR07s10345943A4B1C1D40E1
EuBR07s10676488A3B1C1D40E1
EuBR07s10832578A5B1C1D30E1
EuBR07s10883541A3BOCOD30E1
EuBR07s11029670A3B0C1D40EO
EuBR07s11066886A1B0C1D40EO
EuBR07s11268320A4B1C1D40EO
EuBR07s11378135A3B1C1D40E1
EuBR07s11708410A5B1C1D40EO
EuBR07s11758831A5B1C1D40E1
EuBR07s11832381A5B1C0D40EO
EuBR07s1215955A5B1C1D40EO
EuBR07s12841070A1BOC1D60E1
EuBR07s13281714A2B0C1D60E1
EuBR07s13286837A1B1C1D60E1
EuBR07s13329146A5B1C1D30E1
EuBR07s13351771A4BOC1D60E1
EuBR07s13386065A4B1C1D30E1

EuBR09s30438433A2B0C1D30E1
EuBR09s30510722A2B0C1D60E1
EuBR09s30519056A2B0C1D60E1
EuBR09s30533970A1B1C1D60E1
EuBR09s30549215A2B0C1D60E1
EuBR09s30656066A4B1C1D40E1
EuBR09s30676955A1B0C1D30E1
EuBR09s30702693A3B1C0D30EO
EuBR09s30942132A1B0C1D60E1
EuBR09s31134372A3B0C1D40E1
EuBR09s31503143A2B0COD60E1
EuBR09s31564257A2B0C1D60E1
EuBR09s31959059A2B0C1D60E1
EuBR09s32057751A2B0C1D60E1
EuBR09s32123837A1B0C1D60E1
EuBR09s32895523A2B0C0D40EO
EuBR09s32969583A3B0C1D40EO
EuBR09s33484374A2B0C1D60E1
EuBR09s3353979A1B0COD40EO

EuBR09s33860105A2B1C1D60E1
EuBR09s34059550A2B0C1D60E1
EuBR09s34065583A2B0C1D60E1
EuBR09s34143771A1BOC1D40E1
EuBR09s34212694A2B0C1D60E1
EuBR09s34248084A2B1C1D40E1
EuBR09s3439267A1B0COD60E1

EuBR09s34407721A3BOC1D60E1
EuBR09s34408486A2B0C1D60E1
EuBR09s34466992A3B1C1D60E1
EuBR09s34467388A2B1C1D50E1
EuBR09s34504764A4B0C1D30E1

115



EuBR01s38781462A1BOC1D60E1
EuBR01s38969380A4B0C1D40EOQ
EuBR01s39083328A2B0C1D60E1
EuBR01s39156071A1B1C1D60E1
EuBR01s39204340A2B0C1D60E1
EuBR01s39327924A1BOC1D50E1
EuBR01s39351836A4B1C1D60E1
EuBR01s39392423A2B0C1D60E1
EuBR01s39405063A1B1C1D60E1
EuBR01s39516464A1B1C1D60E1
EuBR01s39697335A2B0C1D60E1
EuBR01s39737678A1BOC1D60E1
EuBR01s39759881A1B1C1D60E1
EuBR01s39789290A2B0C1D40EQ
EuBR01s40026982A4B0C1D50E1
EuBR01s40031149A1B1C1D60E1
EuBR01s40051788A2B0OC1D60E1
EuBR01s40071206A1B1C1D60E1
EuBR01s40073630A2B1C1D30E1
EuBR01s40203624A1BOC1D60E1
EuBR01s40224102A1B1C1D60E1
EuBR01s412169A2B0C1D40EO
EuBR01s4561500A4B1C1D40EOQ
EuBR01s4666106A1B1C0D40EO
EuBR01s4878866A5B1C1D40EOQ
EuBR01s4938614A1B1C1D60E1
EuBR01s5287381A4B1C1D40E1
EuBR01s5300169A4B0C1D40E1
EuBR01s5473485A1B0C0OD40EO
EuBR01s5703580A4B1C0D40E1
EuBR01s59427A2B0C1D60E1

EuBR04s31323610A1B0C1D40E1
EuBR04s31574945A4B1C1D50E1
EuBR04s31671284A3B0C1D60E1
EuBR04s31758733A2B0C1D60E1
EuBR04s31947609A3B1C1D60E1
EuBR04s3222674A4B0C1D30EO

EuBR04s32247222A1BOC1D60E1
EuBR04s32328086A2B1C1D60E1
EuBR04s32328691A2B0C1D60E1
EuBR04s32329945A1B1C1D60E1
EuBR04s32359843A1B0C1D40E1
EuBR04s32436760A1BOC1D60E1
EuBR04s32438065A2B0C1D60E1
EuBR04s32442543A2B1C1D30E1
EuBR04s32480956A2B0C1D60E1
EuBR04s32504101A2B1C1D60E1
EuBR04s32594172A1B0C1D40E1
EuBR04s32603878A4B1C1D30E1
EuBR04s33064932A1B0C1D60E1
EuBR04s33092998A2B0C1D60E1
EuBR04s3334056A1B0C1D60E1

EuBR04s33340901A2B0C1D60E1
EuBR04s33461857A4B0C1D60E1
EuBR04s33736020A2B0C1D60E1
EuBR04s33847256A1B1C1D60E1
EuBR04s3389782A2B0C1D60E1

EuBR04s34036325A3B0C1D50E1
EuBR04s34327170A1BOCOD30EO
EuBR04s34444051A4B0C1D30E1
EuBR04s34723490A1B0C1D40EO
EuBR04s3478636A5B1C1D30E1

EuBR07s13601545A2B0C0OD30EO
EuBR07s14444639A2B0C1D40EO
EuBR07s14483047A1B0C1D40EO
EuBR07s1470587A3B1C0D40EO

EuBR07s14930096A5B1C0D30E1
EuBR07s1529852A2B1C0D40EO

EuBR07s15378805A5B1C1D30E1
EuBR07s15503807A4BOCOD30E1
EuBR07s15769081A4BOC1D30E1
EuBR07s15902858A9B1C1D40EO
EuBR07s16470569A4B1C1D40EO
EuBR07s16760661A4BOC1D30E1
EuBR07s16768678A4B1C1D30E1
EuBR07s16965794A5B0C1D40EO
EuBR07s17185603A5B1C1D40EO
EuBR07s1718873A2B0C1D30EO

EuBR07s17716817A3B1C1D40EO
EuBR07s18532493A2B1C1D40EO
EuBR07s18546856A7B1C1D30E0
EuBR07s18561187A3B1C1D60E1
EuBR07s1877570A5B1C0D40EO

EuBR07s18776513A3B0C1D40E1
EuBR07s18777028A2B0C1D40E1
EuBR07s18902764A1B1C1D60E1
EuBR07s18929926A5B1C1D50E1
EuBR07s19384509A1B0C0OD40EO
EuBR07s19556999A4B1C0D40EO
EuBR07s19720365A4B1C1D40EO
EuBR07s19750464A5B1C1D40EO
EuBR07s19938726A4BOC1D60E1
EuBR07s20001204A3B0C1D30E1

EuBR09s3452868A4B1C1D50E1

EuBR09s34593274A2B0C1D60E1
EuBR09s34695236A1BOC1D60E1
EuBR09s34794349A1B1C1D60E1
EuBR09s34917143A2B0C1D60E1
EuBR09s35148858A2B0C1D60E1
EuBR09s35150550A1B1C1D60E1
EuBR09s35176424A1BOC1D60E1
EuBR09s35227646A1B1C1D60E1
EuBR09s35322340A2B0C1D60E1
EuBR09s35405574A2B0C1D60E1
EuBR09s35484646A1B0C1D40EOQ
EuBR09s35677052A2B0COD40E1
EuBR09s35839808A4B0C1D60E1
EuBR09s35851746A3B1C1D30E1
EuBR09s35969204A2B0C1D60E1
EuBR09s36089215A1B1C1D60E1
EuBR09s36110809A1B1COD60E1
EuBR09s36111479A1B1COD60E1
EuBR09s36327361A1B0C1D40EO
EuBR09s36394907A3B0COD40EO
EuBR09s36477737A6B1C0OD40EO
EuBR09s36528883A2B0C1D40EOQ
EuBR09s36532649A2B0C1D40EOQ
EuBR09s36623131A2BOCOD60E1
EuBR09s3680444A5B1C1D60E1

EuBR09s37055390A1B0C1D60E1
EuBR09s37133470A4B0C1D30E1
EuBR09s37147747A2BOC1D60E1
EuBR09s37148006A5B1C1D30E1
EuBR09s37209909A1B0C1D60E1

116



EuBR01s6557585A5B1C0D40EOQ
EuBR01s6651808A5B1C0OD40EOQ
EuBR01s7061255A3B0C0OD40EO
EuBRO1s717457A1B0C1D40EO

EuBR01s7362853A2B0C1D60E1
EuBR01s7373539A1B1C1D60E1
EuBR01s7432243A4B1C1D40E1
EuBR01s7532352A2B1C1D60E1
EuBR01s7709603A1BOC1D60E1
EuBRO1s7719442A1B0C1D60E1
EuBR0O1s7758551A1B1C1D60E1

EuBR01s7882821A4B0C1D30E1repl

EuBR01s8089967A1BOCOD60E1
EuBR01s8103730A2B0C1D60E1
EuBR01s8155593A2B0C1D60E1
EuBR01s8623827A2B0C1D60E1
EuBR01s8674357A2B0C1D30E1
EuBR01s9562457A1B0C1D60E1
EuBR02s10089942A2B1C1D60E1
EuBR02s1016800A1B1C1D60E1
EuBR02s10239773A4BOC1D60E1
EuBR02s10284605A5B1C1D30E1
EuBR02s10300691A1BOC1D60E1
EuBR02s10313762A7B1C1D30EOQ
EuBR02s10373255A1B0C1D60E1
EuBR02s10487921A5B1C1D40EQ
EuBR02s10759080A2BOC1D60E1
EuBR02s10959926A4B1COD50E1
EuBR02s11405474A1BOCOD60E1
EuBR02s11608970A1BOC1D30EOQ
EuBR02s11637541A4B1C0D40EO

EuBR04s34825100A5B1C1D40E1
EuBR04s34853579A1B1C1D60E1
EuBR04s3490768A3B1C1D30E1

EuBR04s3490798A7B1C1D30E1

EuBR04s35181613A1B0C1D60E1
EuBR04s35270352A3B0C1D40E1
EuBR04s35343793A1B1C1D60E1
EuBR04s35460604A2B0C1D60E1
EuBR04s3546467A1B0C1D30EO

EuBR04s35656266A1B0C1D60E1
EuBR04s35694135A3B1C1D60E1
EuBR04s35779604A1B0C1D40EO
EuBR04s36093951A2B0C1D60E1
EuBR04s36099783A1B0C1D40E1
EuBR04s36200929A1B0C1D60E1
EuBR04s36396019A1B0C1D60E1
EuBR04s36412168A2B0C1D60E1
EuBR04s36775319A1B0C1D40E1
EuBR04s36806340A2B0C1D60E1
EuBR04s36861234A2B0C1D60E1
EuBR04s37021636A1BOC1D60E1
EuBR04s37044758A3B0C1D30E1
EuBR04s37087033A3B0OC1D60E1
EuBR04s37240242A2B0C1D60E1
EuBR04s37504814A1B0C1D60E1
EuBR04s37510325A1B0C1D60E1
EuBR04s37568578A1B1C1D60E1
EuBR04s37582350A8B1C1D60E1
EuBR04s37714784A2B0C1D60E1
EuBR04s37733584A3B0C1D60E1
EuBR04s37905985A4B0C0D40EO

EuBR07s20090281A2B0C1D60E1
EuBR07s20256252A5B1C0D40EO
EuBR07s20279372A1B0COD40EO
EuBR07s2030906A4B1C1D40EO

EuBR07s20562964A2B0C1D30E1
EuBR07s2069087A1B0C1D60E1

EuBR07s520939671A3B0C1D40E1
EuBR07s21162217A2B0C1D30E1
EuBR07s21618959A1BOCOD60E1
EuBR07s21706538A3B1C1D30E1
EuBR07s22005522A2B0C1D60E1
EuBR07s22066901A3B1C1D40EO
EuBR07s22313510A2B0C1D40EO
EuBR07s22508605A1B1C0D40EO
EuBR07s22608830A3B1C1D40EO
EuBR07s22695677A2BOC1D30E1
EuBR07s23144444A3B1C1D30E1
EuBR07s23228933A2B0C1D60E1
EuBR07s23577106A1B1C0D40EO
EuBR07s2363791A1B0C1D30E1

EuBR07s25657130A1B0C1D30E1
EuBR07s25837620A2B1C0D40E1
EuBR07s25942628A3B0OC1D60E1
EuBR07s27128668A5B1C0D40EO
EuBR07s27212668A1B1C1D40EO
EuBR07s27807949A5B1C0D40EO
EuBR07s28310617A4B1C1D40EO
EuBR07s28499722A1B0C1D30E1
EuBR07s2967837A5B0COD30E1

EuBR07s29701802A1B1C1D60E1repl

EuBR07s29875066A2B0C1D60E1

EuBR09s37498954A2B0C1D30E1
EuBR09s37584839A2B0C1D60E1
EuBR09s37656502A2B0C1D60E1
EuBR09s37917379A3B0OC1D50E1
EuBR09s37923185A1B0C1D30E1
EuBR09s3807024A5B0C1D60E1
EuBR09s38089414A2B0C1D60E1
EuBR09s3811896A3B0C1D30E1
EuBR09s38152079A2B0C1D60E1
EuBR09s38191588A1B1C1D60E1
EuBR09s3824435A3B0C1D40E1
EuBR09s38472704A1B1C1D60E1
EuBR09s38520004A1B1C1D60E1
EuBR09s38528070A1B1C1D60E1
EuBR09s38568089A1BOCOD60E1
EuBR09s38680261A2BOC1D60E1
EuBR09s3871510A4B0C1D40E1
EuBR09s38738205A3B0C1D60E1
EuBR09s38803958A1B1C1D60E1
EuBR09s38855556A4B0C1D40E1
EuBR09s38876885A1B1C1D60E1
EuBR09s38911275A4B1C1D30E1
EuBR09s4003838A2B0C1D60E1
EuBR09s4130370A1B0COD60E1
EuBR09s4252175A2B0C1D60E1
EuBR09s4387764A2B0C1D60E1
EuBR09s4449897A6B1C1D40EO
EuBR09s4503236A5B1C1D30E1
EuBR09s4597832A4B1C1D30E1
EuBR09s4599550A6B1C1D30E0Q
EuBR09s5507316A2B0C1D60E1
117



EuBR02s11897302A2B0COD40EOQ
EuBR02s12157267A5B1C0D40EQ
EuBR02s1232521A2B0C1D30E1
EuBR02s12332573A3B1C0D40EO
EuBR02s123651A8B1C1D40EO
EuBR02s1257762A4B1C1D30E1
EuBR02s13040744A1B0C1D30EOQ
EuBR02s13149452A1BOCOD60E1
EuBR02s13165748A5B1C1D40EQ
EuBR02s13364786A3B0C1D40E1
EuBR02s13733135A7B1C0D40EOQ
EuBR02s13988524A4B1C1D40E1
EuBR02s13995405A3B0C1D40EOQ
EuBR02s14057049A2B0C1D30EQ
EuBR02s14305468A5B1C1D40EOQ
EuBR02s14496114A4B1C1D40E1
EuBR02s14500954A5B1C1D30E1
EuBR02s14500986A5B1C1D30E1
EuBR02s14590848A4B1C1D40E1
EuBR02s14969789A4B0C1D50E1
EuBR02s15078988A2B0C1D40EQ
EuBR02s15111559A5B1C0D40EOQ
EuBR02s15190322A5B1C1D40EOQ
EuBR02s15707523A2B0C1D40EOQ
EuBR02s15993900A5B1C1D30E1
EuBR02s16058226A5B1C0D30E1
EuBR02s1633993A1B1C1D60E1
EuBR02s16585013A5B1C0D40EOQ
EuBR02s16926757A5B1C0D40EOQ
EuBR02s17024448A5B1C0D40EOQ
EuBR02s17047515A4B1C0D40EOQ

EuBR04s38400250A5B1C1D30EO
EuBR04s38557238A1B1C1D60E1
EuBR04s38771198A1B1C1D60E1
EuBR04s39095652A2B1C1D40EO
EuBR04s39108930A2B1C1D60E1
EuBR04s39109538A3B1C1D30E1
EuBR04s39202508A2B0C1D60E1
EuBR04s39432856A1B0C1D40E1
EuBR04s40126585A2B0C1D50E1
EuBR04s40218245A1B1C1D60E1
EuBR04s40360138A2B0C1D60E1
EuBR04s40597767A2BOC1D60E1
EuBR04s40624617A4B0C1D30E1
EuBR04s4086705A1B0COD60E1
EuBR04s40936788A1BOC1D60E1
EuBR04s41057064A1B0OC1D60E1
EuBR04s41541579A9B1C0D40EO
EuBR04s41553958A1B0COD60E1
EuBR04s41556212A4B1C0D40EO
EuBR04s41789157A1B0C1D40EO
EuBR04s41868146A8B1C0D40EO
EuBR04s4475307A2B0C1D60E1
EuBR04s4834884A1B0C1D40E1
EuBR04s4898178A3B0C1D60E1
EuBR04s4961914A2B0C1D60E1
EuBR04s4969242A1B0C1D60E1
EuBR04s4969612A2B0C1D60E1
EuBR04s510792A3B0COD40E1
EuBR04s5145107A2B0C1D30E1
EuBR04s5250380A1B0C1D40E1
EuBR04s5591651A1B1C1D60E1

EuBR07s30056132A3B1C0D30EO
EuBR07s30477204A5B1C0D30EO
EuBR07s30542986A2B0C0OD40EO
EuBR07s30690271A2BOCOD40E1
EuBR07s30756464A2B0C1D60E1
EuBR07s30791506A1B1C1D60E1
EuBR07s31000220A2B1C1D60E1
EuBR07s31114526A2B1C1D30E1
EuBR07s31215171A2B0C1D40E1
EuBR07s31479150A2B0C1D60E1
EuBR07s32111265A2B0C1D60E1
EuBR07s32366719A3B0C1D40EO
EuBR07s32373552A5B1C0D40EO
EuBR07s32548670A1B1C1D60E1
EuBR07s32549879A3B0C1D60E1
EuBR07s32685386A2B0C1D50E1
EuBR07s33052124A1B0OC1D60E1
EuBR07s33605235A1B0C1D30E1
EuBR07s33650535A1B0C1D60E1
EuBR07s33685894A4B1C1D30E1
EuBR07s33764335A4B1C1D60E1
EuBR07s33958630A1BO0C1D60E1
EuBR07s34091345A1B0C0OD40EO
EuBR07s34176284A3B0C1D30EO
EuBR07s34208169A3B1C1D40EO
EuBR07s34912325A3B0C1D60E1
EuBR07s35131318A2B0C1D60E1
EuBR07s35156806A1B1C1D60E1
EuBR07s35357742A4B0C1D60E1
EuBR07s35526421A2B0C1D60E1
EuBR07s35646787A1BOC1D60E1

EuBR09s5552483A4B1C1D30E1
EuBR09s5714176A2B0COD40EO
EuBR09s5986957A2B0C1D60E1
EuBR09s5997567A2B0C1D60E1
EuBR09s6016937A2B0C1D60E1
EuBR09s6174321A1B0C1D60E1
EuBR09s6213270A2B0C1D60E1
EuBR09s6273787A1BOC1D60E1
EuBR09s634566A4B0COD60E1

EuBR09s6438208A5B1C1D40EO
EuBR09s6486878A2B0C1D60E1
EuBR09s6489181A3B0C1D60E1
EuBR09s657112A4B1C1D60E1

EuBR09s7384183A1B0COD60E1
EuBR09s7423891A2B0COD60E1
EuBR09s8568259A2B1C0D30E1

EuBR09s9935161A3B1C1D30EOrepl

EuBR10s1010187A2B1C1D30E1

EuBR10s10180827A2B0C1D40EOQ
EuBR10s10399788A3B0OC1D30E1
EuBR10s1090150A2B0C1D40EO

EuBR10s10978462A1B0OC1D60E1
EuBR10s11262702A1B1C1D60E1
EuBR10s11342462A1B1C1D60E1
EuBR10s11361546A3B1C1D60E1
EuBR10s11396099A2B0C1D60E1
EuBR10s11507074A5B1C1D30E1
EuBR10s11607595A3B1C1D40E1
EuBR10s11688968A1BOC1D60E1
EuBR10s1168904A1B0COD60E1

EuBR10s11701311A1B0OC1D60E1

118



EuBR02s17107389A1B1C1D60E1
EuBR02s17118873A5B1C1D30E1
EuBR02s17200951A5B0C1D30E1
EuBR02s17210707A4B1C1D40E1
EuBR02s1724939A1B0C1D40E1

EuBR02s1736252A1B0C1D30E1

EuBR02s17487805A4B0C1D40E1
EuBR02s17562546A5B1C1D30E1
EuBR02s17577238A4BOC1D30E1
EuBR02s18083584A1B0C1D60E1
EuBR02s18088025A1B0C1D30E1
EuBR02s18304123A5B1C1D40E1
EuBR02s18329982A3B0C1D30E1
EuBR02s18744423A7B1COD30EOQ
EuBR02s19209253A3B1C1D30E1
EuBR02s1940146A3B1C1D40EOQ

EuBR02s19410765A1BOCOD60E1
EuBR02s19439422A3B0C1D30E1
EuBR02s19451806A7B1C1D30EOQ
EuBR02s19451873A6B1C1D30EOQ
EuBR02s19617640A4B0C1D30E1
EuBR02s19713908A1B0C1D40EOQ
EuBR02s19875600A3B0C1D60E1
EuBR02s20478854A5B1C1D30E1
EuBR02s20673386A2BOCOD40EOQ
EuBR02s20677492A3B0COD40EOQ
EuBR02s20978220A4B0C1D30E1
EuBR02s20982196A3BOC1D30E1
EuBR02s21055567A5B1C0D40EOQ
EuBR02s21494894A2B0C1D30E1
EuBR02s21622209A3B0C1D60E1

EuBR04s5659306A1B1C1D60E1
EuBR04s6017323A5B1C0D30EO
EuBR04s6020000A2B0COD40EO
EuBR04s6031676 A3BOCOD30EO
EuBR04s6041051A2B0C1D30EO

EuBR04s6342395A1B0COD60E1repl

EuBR04s6423894A1B1C1D60E1
EuBR04s6580700A3B1C0D40EO
EuBR04s6583517A1B0COD60E1
EuBR04s6961679A5B1C1D40EO
EuBR04s73150A5B1C1D50EL

EuBR04s7358601A2B0COD40EO
EuBR04s7479118A5B1C1D30E1
EuBR04s7558166A2B0C1D40EO
EuBR04s7680986A1B0C1D30EO
EuBR04s8037213A9B1C1D40EO
EuBR04s8038494A1B1C1D40EO

EuBR04s8038874A2B0C1D40EOrepl

EuBR04s8104374A3B0C1D30EO
EuBR04s819003A1BOC1D30EOQ

EuBR04s8301634A1B0C1D40EO
EuBR04s8407371A1B0C1D60E1
EuBR04s8544055A2B0C1D30E1
EuBR04s8646678A4B0C1D30E1
EuBR04s8707470A3B0C1D60E1
EuBR04s8855346A2B0C1D60E1
EuBR04s8929135A1B0C1D40EO
EuBR04s9006813A2B0C1D40EO
EuBR04s9321500A1B0COD40E1
EuBR04s9515875A3B0C1D60E1
EuBR04s9582445A2B0C0OD30E1

EuBR07s35679207A1BOC1D60E1
EuBR07s35853829A2B0C1D60E1
EuBR07s35968084A1B0C1D60E1
EuBR07s36252075A1B0C1D40EO
EuBR07s36399927A3B0C1D40EO
EuBR07s3657270A3B0COD40EO

EuBR07s36855635A2B0C1D60E1
EuBR07s36856687A1BOC1D60E1
EuBR07s36976107A9B1C0D40EO
EuBR07s37288473A1B1C1D60E1
EuBR07s37390146A2B1COD30E1
EuBR07s37653397A1B0C1D40EO
EuBR07s37974662A2B1C1D60E1
EuBR07s37991598A3B0C1D40E1
EuBR07s38005713A2B0C1D60E1
EuBR07s38027732A3B1C1D50E1
EuBR07s38088724A3B0C1D30E1
EuBR07s38193912A3B0C1D60E1
EuBR07s38372161A1B0C1D40EO

EuBR07s38575745A3B0C1D30E1repl

EuBR07s39231081A1B1C1D60E1
EuBR07s3924193A4B1C1D60E1

EuBR07s39552148A1BOC1D60E1
EuBR07s39687146A1BOC1D60E1
EuBR07s39733940A2B0C1D50E1
EuBR07s39790020A3B0C1D30E1
EuBR07s39807001A1B1C1D60E1
EuBR07s39849609A2B0C1D60E1
EuBR07s39850376A3B0OC1D40E1
EuBR07s39850726A4B1C1D30E1
EuBR07s40047228A1B1C1D60E1

EuBR10s1171674A1BOCOD60E1

EuBR10s11815481A2B0C1D60E1
EuBR10s1195693A1B0C1D40EO

EuBR10s11967936A2B0C1D40EOQ
EuBR10s12003541A5B1C1D40EO
EuBR10s1224549A2B1C1D40E1

EuBR10s12258495A3B1C1D40EOQ
EuBR10s12720479A2B0C1D60E1
EuBR10s1283772A1B1C1D60E1

EuBR10s12911234A2B0C1D60E1
EuBR10s12935842A2B1C1D60E1
EuBR10s13008254A5B1C1D30E1
EuBR10s13078843A1B1C1D60E1
EuBR10s13203004A1B0C1D30EO
EuBR10s13234057A2B1C1D60E1
EuBR10s13239326A4B1C1D50E1
EuBR10s13329256A1B0COD60E1
EuBR10s1343455A2B0C1D60E1

EuBR10s13759684A2B0C1D60E1
EuBR10s13931870A1BOC1D60E1
EuBR10s14107654A1BOC1D60E1
EuBR10s14108522A1B0C1D60E1
EuBR10s1418640A1B1C1D60E1

EuBR10s14233884A2B0C1D60E1
EuBR10s14318801A1B0OC1D30E1
EuBR10s14354317A1B1C1D60E1
EuBR10s14396134A2B0C1D60E1
EuBR10s14484939A2B0C1D60E1
EuBR10s14681338A2B0COD30EO
EuBR10s14698548A1BOCOD40EO
EuBR10s14769281A2B1C0D40EO

119



EuBR02s21807048A3B0OC1D50E1
EuBR02s22494425A4B1C1D40EOQ
EuBR02s22749210A4B1C1D40EOQ
EuBR02s23164525A4B1C1D60E1
EuBR02s23213141A3B0C1D60E1
EuBR02s23330712A2B1C1D50E1
EuBR02s2356159A2B0C1D30E1

EuBR02s23643769A1BOC1D60E1
EuBR02s23669992A2B0C1D40E1
EuBR02s23677860A3BOC1D60E1
EuBR02s23930992A1B0C1D30E1
EuBR02s23986148A4B1C1D40E1
EuBR02s2447032A4B1C1D40EO

EuBR02s24646665A1B1C1D40E1
EuBR02s24878604A1B1C1D30E1
EuBR02s25043925A1B0C1D60E1
EuBR02s25083323A2B0COD60E1
EuBR02s25245217A1BOC1D60E1
EuBR02s25553154A1B0C0OD40EOQ
EuBR02s25667484A1B1C1D60E1
EuBR02s25895294A1B0C1D60E1
EuBR02s26041811A2B0C1D30E1
EuBR02s26498801A3B1C0D30EQ
EuBR02s27050204A3B0C1D50E1
EuBR02s27662134A5B1C1D40EOQ
EuBR02s27663576A5B1C1D40EOQ
EuBR02s27807197A2B0C1D40E1
EuBR02s27827883A5B1C1D40E1
EuBR02s28670569A2BOCOD50E1
EuBR02s29129976A5B1C0D40EQ
EuBR02s29192431A5B1C0D40E1

EuBR04s9820565A1B0C0D40EO

EuBR04s9828511A2B0COD40EO

EuBR05s10285503A3B1C1D30E1
EuBR05s10288949A2B0C1D60E1
EuBR05s10366349A1B1C0D40EO
EuBR05s10579380A3B1C1D60E1
EuBR05s10628605A4B0C1D30E1
EuBR05s10818647A5B1C1D40E1
EuBR05s10865647A3B0C1D40E1
EuBR05s10912539A1B1C1D60E1
EuBR05s11424278A1BOC1D60E1
EuBR05s11497271A3B0OC1D30E1
EuBR05s11625200A4B1C1D40EO
EuBR05s11786647A1BOC1D60E1
EuBR05s12077930A2B0C1D60E1
EuBR05s12156102A3B1C1D40E1
EuBR05s12184158A1B1C0OD60E1
EuBR05s12479431A3B0C1D30E1
EuBR05s12606518A4B1C1D30E0
EuBR05s12759780A1B1C0D40EO
EuBR05s12889572A2B0C1D60E1
EuBR05s12962320A5B1C1D40EO
EuBR05s13064429A1B0C1D30EO
EuBR05s13253521A5B1C0D40EO
EuBR05s13607311A2B0C1D60E1
EuBR05s13622114A3B0C1D60E1
EuBR05s13644882A5B0C1D40E1
EuBR05s13659901A3B0C1D60E1
EuBR05s13664027A5B1C1D30E1
EuBR05s13679696A1BOC1D60E1
EuBR05s1380875A3B0COD60E1

EuBR07s40148924A2B0C1D60E1
EuBR07s40190568A2B0C1D60E1
EuBR07s40314552A3B0C1D30E0
EuBR07s40314798A2B0C1D30EO
EuBR07s404819A1B1C1D60E1

EuBR07s41406341A1BOC1D60E1
EuBR07s41506255A1B1C1D60E1
EuBR07s41900746A3BOC1D60E1
EuBR07s41954914A2B0C1D40E1
EuBR07s41956739A1B0C1D40E1
EuBR07s42249249A2B0COD30E1
EuBR07s42505851A1B0C1D60E1
EuBR07s42554217A2B0C1D60E1
EuBR07s42732041A1BOC1D60E1
EuBR07s42948468A3B0C1D60E1
EuBR07s42956023A1B1C1D60E1
EuBR07s43044748A2B0C1D60E1
EuBR07s43336084A2B0C1D60E1
EuBR07s43580750A4B0C1D40E1
EuBR07s43777209A3B1C1D30EO
EuBR07s43928711A5B1C1D40E1
EuBR07s439768A2B0C1D60E1

EuBR07s43999344A1B1C1D60E1
EuBR07s43999540A1B1C1D60E1
EuBR07s440770A4BOC1DG60E1

EuBR07s44091945A2B0C1D60E1
EuBR07s44095338A1B1C1D60E1
EuBR07s44111737A1BOC1D40E1
EuBR07s44114095A3B0C1D60E1
EuBR07s44131445A2B0C1D40E1
EuBR07s44189385A3B0C1D40E1

EuBR10s15214469A3B1C1D30E1
EuBR10s15223818A2B1C1D50E1
EuBR10s15498515A4B1C1D40EOQ
EuBR10s155351A2B0C1D60E1
EuBR10s1555335A2B0C1D60E1
EuBR10s1562124A1B0C1D60E1
EuBR10s1582465A1B1C1D60E1
EuBR10s16380783A4B0COD30EOQ
EuBR10s16384081A3B1C0OD30EO
EuBR10s16389230A1BOCOD60E1
EuBR10s16394928A3B0C1D60E1
EuBR10s1696178A1BOC1D60E1
EuBR10s1696823A1B0C1D50E1
EuBR10s17177112A3B1C1D40E1
EuBR10s17210560A3B0OCOD30EO
EuBR10s17401263A2B1C0D40EO
EuBR10s17682660A1B0C1D40E1
EuBR10s17788347A2B0C1D60E1
EuBR10s18038183A2B0C1D60E1
EuBR10s1853721A2B0C1D30E1
EuBR10s18645712A2B0C1D60E1
EuBR10s18709400A1B1C1D60E1
EuBR10s18720356A4B0C1D60E1
EuBR10s18721868A2B1C1D30E1
EuBR10s18758028A1BOC1D50E1
EuBR10s18799554A1B0C1D60E1
EuBR10s18886334A3B1C1D50E1
EuBR10s18914220A3B0C1D30E1
EuBR10s18930251A4B1C1D60E1
EuBR10s18969208A4B0C1D30EO
EuBR10s19050700A2B1C1D40EO
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EuBR02s29194364A3B1COD60E1
EuBR02s29305942A3B1C0D30EOQ
EuBR02s29514096A4B1C0D40EO
EuBR02s29751922A3B0COD40E1
EuBR02s29752411A2B0COD40EOQ
EuBR02s29833365A5B1C1D40EOQ
EuBR02s29883365A5B1C0D40EOQ
EuBR02s29978029A7B1COD30E1
EuBR02s30318075A4B1C0D40EOQ
EuBR02s30321807A5B1C0D40EOQ
EuBR02s31279775A4B0C1D40EQ
EuBR02s31313613A3B0C1D30E1
EuBR02s31333253A1B0C1D30E1
EuBR02s31473765A4B1C1D40EOQ
EuBR02s31666722A3B0C1D30E1
EuBR02s31745289A2B0COD40E1
EuBR02s32104597A1BOCOD60E1
EuBR02s32292757A2B1C1D60E1
EuBR02s3273838A4B1C1D30E1

EuBR02s32786506A1B1C1D60E1
EuBR02s3279263A1B1C1D60E1

EuBR02s32806726A3BOCOD40E1
EuBR02s32942863A5B1C1D60E1
EuBR02s33166166A1BOCOD40EOQ
EuBR02s33255442A5B1C1D40E1
EuBR02s33279387A4B1C1D30E1
EuBR02s33841532A4B0C1D30EOQ
EuBR02s34476691A6BOCOD40EOQ
EuBR02s34869655A1B0C1D60E1
EuBR02s34889861A4BO0COD40EOQ
EuBR02s35271889A1B0C1D40EOQ

EuBR05s14276492A4B1C0D40EO
EuBR05s14276729A3B1C0D40EO
EuBR05s14536962A2B1C1D30E1
EuBR05s14654298A3B0C1D30E1
EuBR05s14668489A2B0C1D60E1
EuBR05s14915724A5B1C1D30E1
EuBR05s15280544A4B1C1D60E1
EuBR05s15296166A4B1C1D60E1
EuBR05s15744858A7B1C0D40EO
EuBR05s15799597A2B1C1D40EO
EuBR05s1582007A4B1C0D40EO

EuBR05s15991277A3B0C1D60E1
EuBR05s15995498A4B0C1D30E1
EuBR05s16021200A2B0C1D60E1
EuBR05s16195147A1B0C1D60E1
EuBR05s16332510A8B0C0D40EO
EuBR05s16515668A4B1C1D30E1
EuBR05s16520767A3B1C1D40E1
EuBR05s16525474A3B1C1D30E1
EuBR05s16606907A1B0C1D40EO
EuBR05s1687720A7B1C1D30EO

EuBR05s1709227A2B0C1D30E1

EuBR05s17386550A1B1C0D40EO
EuBR05s17503195A2B1C0D30E1
EuBR05s17586052A6B1C1D60E1
EuBR05s17608643A1B1C1D40EO
EuBR05s17627067A1BOC1D40E1
EuBR05s1832033A1B1C1D60E1

EuBR05s18747980A3B1C1D30E1
EuBR05s18768223A2B0C1D60E1
EuBR05s18784932A3B0C1D60E1

EuBR07s44222366A4B1C1D30E1
EuBR07s44321553A1B0C1D60E1
EuBR07s44405966A2B0C1D30E1
EuBR07s44450781A5B1C1D30E1
EuBR07s44495995A1B0C1D50E1
EuBR07s4466629A4B1C1D40EO
EuBR07s44825712A3B0C1D40E1
EuBR07s44863006A1BOC1D60E1
EuBR07s44864840A2B0C1D60E1
EuBR07s44895682A3B1C1D40E1
EuBR07s44950904A2B0C1D60E1
EuBR07s450276 A2BOC1D60E1
EuBR07s45036818A5B1C1D40EO
EuBR07s45039606A1B0C1D40EO
EuBR07s45190404A2B0C1D60E1
EuBR07s45374779A2B0C1D60E1
EuBR07s45389463A1B0C1D60E1
EuBR07s45430085A1B0C1D60E1
EuBR07s45687559A4B1C1D40EO
EuBR07s45852594A2B0C1D60E1
EuBR07s45871127A1B1C1D60E1
EuBR07s46287011A2BOC1D60E1
EuBR07s46553996A1B1C1D60E1
EuBR07s46564871A2B1C1D40E1
EuBR07s46614892A2B0C1D30E1
EuBR07s46758528 A3B0C1D40EO
EuBR07s47127622A2B0C1D40EO
EuBR07s47253732A3B0COD30EO
EuBR07s47293795A6B1C1D40EO
EuBR07s47577936A2BOC1D60E1
EuBR07s47580617A1BOC1D60E1

EuBR10s19670518A3B1C1D40EOQ
EuBR10s19680889A2B0C1D40E1
EuBR10s19747657A1BOC1D60E1
EuBR10s1975242A1B1C1D60E1

EuBR10s19889835A1B0C1D30E1
EuBR10s20194189A4B1C1D40EO
EuBR10s20256619A2B0C1D40EOQ
EuBR10s20505577A1B1C1D60E1
EuBR10s2061524A1B1C1D60E1

EuBR10s20651447A3B0COD40EO
EuBR10s21757399A1B0C1D50E1
EuBR10s21993277A3B1C0D40EO
EuBR10s22000994A3B1C1D40EO
EuBR10s22088077A1BOC1D60E1
EuBR10s22257410A1B0COD40EO
EuBR10s22307515A4B0C1D30E1
EuBR10s22418594A2B0C1D60E1
EuBR10s22431348A3BOC1D60E1

EuBR10s22562759A2B1C1D60E1repl

EuBR10s23021202A2B0C1D60E1
EuBR10s23028988A2B0C1D60E1
EuBR10s23046521A1B1C1D60E1
EuBR10s23090436A2B0C1D60E1
EuBR10s23397387A9B1C0D40EO
EuBR10s23531134A1B0COD40EO
EuBR10s23617092A1B1C0D40EO
EuBR10s23750045A2B0C1D40E1
EuBR10s2375722A1B0C1D30EO

EuBR10s23765018A5B1C1D50E1
EuBR10s23896996A2B0C1D30E1
EuBR10s23931431A2B0C1D60E1
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EuBR02s35414120A7B1C0OD30EQ
EuBR02s35416500A5B1C0D40EOQ
EuBR02s35689626A9B1C0D40EOQ
EuBR02s35852014A3B0C0OD40EO
EuBR02s3611582A2B0C1D60E1

EuBR02s36179334A1B1C1D60E1
EuBR02s36237720A3BOC1D60E1
EuBR02s36306034A4B0C1D30E1
EuBR02s36451688A5B1C1D60E1
EuBR02s36455421A3B1C1D40E1
EuBR02s36588943A4B1C1D40EQ
EuBR02s36597463A6BOC1D60E1
EuBR02s36600252A5B1C1D40E1
EuBR02s36957393A1B1C1D60E1
EuBR02s37088847A1B0C1D40EOQ
EuBR02s37173425A2B0C1D40EQ
EuBR02s37384639A1BOC1D60E1
EuBR02s37568486A4BOC1D30E1
EuBR02s37609120A2B0C1D60E1
EuBR02s37745769A2BO0C1D60E1
EuBR02s37875176A4B1C1D30E1
EuBR02s37960728A2BOC1D60E1
EuBR02s38884257A6B1C0D40EOQ
EuBR02s39271463A4B1C0D40EOQ
EuBR02s39586418A8B1C1D40EOQ
EuBR02s40685681A4B1C0D40EOQ
EuBR02s4134281A3B1C1D40EO

EuBR02s42283902A2B0C1D60E1
EuBR02s42331483A1BOC1D60E1
EuBR02s42412665A1B1C1D60E1
EuBR02s42421908A2B0OC1D60E1

EuBR05s1883611A2B0C1D60E1
EuBR05s19184568A5B1C1D40EO
EuBR05s1929838A2B0C1D30E1
EuBR05s19381387A2B0C1D30E1
EuBR05s19399211A2B0C1D60E1
EuBR05s19399793A1B0C1D60E1
EuBR05s19576224A2B0C1D60E1
EuBR05s19591901A3B0C1D60E1
EuBR05s19768728A5B1C1D40EO
EuBR05s19801855A2B0C0D40EO
EuBR05s20106974A1B0COD60E1
EuBR05s20162059A1B0C1D60E1
EuBR05s20884555A1B1C1D60E1
EuBR05s21037661A2B0C1D60E1
EuBR05s21038477A5B1C1D30E1
EuBR05s2114552A4B1C1D40E1
EuBR05s2160839A2B1C1D30E1
EuBR05s21965982A2B0C0D40EO
EuBR05s22007451A5B1C0D40EO
EuBR05s22034A4B0C1D40E1
EuBR05s22322084A1B0C1D60E1
EuBR05s23026275A1B1C1D60E1
EuBR05s23028425A2B0C1D60E1
EuBR05s23106166A3B0C1D40E1
EuBR05s23109284A1B0C1D60E1
EuBR05s23183165A2B0C1D60E1

EuBR05s23230652A4B0C1D40E1repl

EuBR05s2323160A2B0C1D60E1

EuBR05s23406964A7B1C0D40EO
EuBR05s24289367A1B1C1D40EO
EuBR05s24633026A3B0COD40EO

EuBR07s47609475A2B0C1D60E1
EuBR07s47999201A1BOC1D60E1
EuBR07s48087880A1BOC1D60E1
EuBR07s48128902A2B0C1D60E1
EuBR07s48156093A2B1C1D30E1
EuBR07s48156225A3B1C1D60E1
EuBR07s48310883A1B0C1D30EO
EuBR07s4854435A2B0C1D60E1

EuBR07s4854999A2B0C1D60E1

EuBR07s48758904A6B1C0D40EO
EuBR07s48846511A2B0C1D50E1
EuBR07s48972022A1B0C1D60E1
EuBR07s49062261A4BOC1D30E1
EuBR07s49337311A1BOC1D60E1
EuBR07s49361112A2B0C1D60E1
EuBR07s49413696A1BOC1D60E1
EuBR07s49719923A4B1C0D40E1
EuBR07s49745159A2B0C1D60E1
EuBR07s49775776A1B1C1D60E1
EuBR07s49828050A1B1C1D60E1
EuBR07s49884035A1B1C1D50E1
EuBR07s50115005A3B0C1D60E1
EuBR07s50162218A2B0C1D60E1
EuBR07s50198638A2B0C1D60E1
EuBR07s50296434A2B0C1D60E1
EuBR07s5040743A1B1COD60E1

EuBR07s50497517A2B0C1D60E1
EuBR07s50673922A1B1C1D60E1
EuBR07s51099393A2B0C1D60E1
EuBR07s51137336A2BOC1D60E1
EuBR07s51247211A3B1C1D40EO

EuBR10s24192141A2B0COD40EO
EuBR10s24264147A1BOC1D60E1
EuBR10s24271661A3B0C1D30EOQ
EuBR10s24315822A4B1C1D40EO
EuBR10s24417683A1BOC1D60E1
EuBR10s25000010A2B0C1D50E1
EuBR10s25053452A1B0C1D60E1
EuBR10s25466404A1B0C1D60E1
EuBR10s25466904A2B0C1D60E1
EuBR10s25663852A1B0C1D60E1
EuBR10s25879727A1B0C1D40EOQ
EuBR10s26019094A2B0C1D40E1
EuBR10s26059774A2B0C1D60E1
EuBR10s26094658A1B0C1D30EO
EuBR10s26322490A1B0C1D40EO
EuBR10s26371559A2B1C1D30E1
EuBR10s26395801A1BO0C1D60E1
EuBR10s26410973A1BOC1D60E1
EuBR10s2649759A2B1C1D40E1

EuBR10s2652537A2B1C1D40E1

EuBR10s26624634A2B0C1D60E1
EuBR10s26697621A2BOC1D60E1
EuBR10s26950933A1B1C1D40E1
EuBR10s27297776A2B1C1D60E1
EuBR10s27343761A2B0C1D30E1
EuBR10s27758122A5B0C1D40E1
EuBR10s27866239A3B1C1D30E1
EuBR10s2797818A1B0C1D60E1

EuBR10s28261344A2B0C1D60E1
EuBR10s28341149A1B1C1D60E1
EuBR10s28370314A2B1C1D60E1
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EuBR02s42556493A4B1C1D30E1
EuBR02s42681524A3B0C1D60E1
EuBR02s42911774A3B0OC1D30E1
EuBR02s42954001A4B1C1D30E1
EuBR02s42979697A4BOC1D50E1
EuBR02s43111626A3B0C1D40EOQ
EuBR02s43202596A5B1C1D30E1
EuBR02s43265665A1B0C0OD40EOQ
EuBR02s43322636A3B0C1D40EQ
EuBR02s43334019A7B1C1D40EOQ
EuBR02s43395775A3B0C1D60E1
EuBR02s43766913A4B0C1D30E1
EuBR02s4382497A1B0OC1D60E1

EuBR02s4391150A1B0C1D60E1

EuBR02s43926931A1B1C1D60E1
EuBR02s43955653A1B1C1D50E1
EuBR02s43995694A1B1C1D60E1
EuBR02s44007084A1B1C1D60E1
EuBR02s44081255A3B0C1D60E1
EuBR02s44081315A2B0C1D60E1
EuBR02s44086377A1BOC1D60E1
EuBR02s44139445A1B0C1D60E1
EuBR02s44144952A4B1C1D30E1
EuBR02s4423887A4B0COD30EOQ

EuBR02s44256980A3B0C1D40EOQ
EuBR02s44357768A1BOC1D50E1
EuBR02s44493473A3B0C1D30E1
EuBR02s44616478A5B1C1D40EOQ
EuBR02s44674322A1B1C1D60E1
EuBR02s44932902A2B0C1D60E1
EuBR02s45072220A1BOC1D60E1

EuBR05s24786219A2B0C0OD40EO
EuBR05s24802825A2B1C1D40EO
EuBR05s2514413A2B0C1D60E1
EuBR05s2515858A1B0C1D60E1
EuBR05s2565043A3B1C1D40E1
EuBR05s2566878A2B0C1D60E1
EuBR05s25975481A4BOC1D30E1
EuBR05s26012243A4B1C1D60E1
EuBR05s26119161A1B0C1D30EO
EuBR05s2613905A4B1C1D30E1
EuBR05s26436086A4B1C0D40EO
EuBR05s26888420A1B0COD40E1
EuBR05s26925181A3B1C0D40EO
EuBR05s26965214A4B0C1D40EO
EuBR05s27152502A3B0C0D40EO

EuBR05s27337219A2BO0COD40EOQrepl

EuBR05s274960A2B0C1D60E1

EuBR05s28321066A3B0COD40EO
EuBR05s28499379A1B1C1D40EO
EuBR05s28581054A7B0C1D50E1
EuBR05s28587499A3B0C1D60E1
EuBR05s28797630A4B0C1D40EO

EuBR05s29076996A6B1C1D40EOQrepl

EuBR05s29149610A4B1C1D40EOQ
EuBR05s29225515A2B1C1D30E1
EuBR05s29393618A4B1C1D40E1
EuBR05s29457943A4B1C0D40EO
EuBR05s29794446A1B0OCOD60E1
EuBR05s29910523A4B1C1D30E0
EuBR05s3013528A2B0C1D60E1

EuBR05s3018596A2B0C1D60E1

EuBR07s51451691A2B0COD40EO
EuBR07s5149001A5B1C0D40EO
EuBR07s51781855A2B0C1D60E1
EuBR07s51817252A1B1C1D60E1
EuBR07s51881502A1B0C1D60E1
EuBR07s51930945A3B1C1D40E1
EuBR07s52001026A2B0C1D60E1
EuBR07s52043487A2B0C1D60E1
EuBR07s52046679A2B0C1D60E1
EuBR07s52103383A3B1COD60E1
EuBR07s52186833A3B1C0D40EO
EuBR07s52314886A3B1COD60E1
EuBR07s52315395A1B1C0D60E1
EuBR07s5325730A8B1C1D30E1
EuBR07s5548739A2B0C1D40EO
EuBR07s5687596A1B0COD40E1
EuBR07s598430A5B1C1D30E1
EuBR07s6062038A4B1C1D60E1
EuBR07s6317967A5B1C1D40E1
EuBR07s7016591A5B1C1D30E1
EuBR07s7318781A1B0COD40EO
EuBR0O7s737721A4B0OC1D30E1
EuBR07s769281A2B0OCOD30EO
EuBR07s7967779A2B0C1D60E1

EuBR07s8090176A2B0COD30E1repl

EuBR07s815602A2B0C1D60E1
EuBR07s8460626A1B0COD40EO
EuBR07s8776130A2B0COD40EO
EuBR07s8958042A4B1C0D40EO
EuBR07s9086243A5B1C0D40EO
EuBR07s984390A4B0C1D60E1

EuBR10s28385080A5B1C1D30E1
EuBR10s28427712A4B1C1D40E1
EuBR10s28479458A2B0C1D60E1
EuBR10s28545706A1B1C1D60E1
EuBR10s28682374A1B0C1D30E1
EuBR10s2898315A2B0C1D60E1

EuBR10s29067301A4B1C1D30E1
EuBR10s29285461A2B0C1D60E1
EuBR10s29286414A1BOC1D60E1
EuBR10s29333721A4B1C0D40EO
EuBR10s2935551A2B0C1D40E1

EuBR10s29822842A1B0C1D60E1
EuBR10s3014004A2B0C1D60E1

EuBR10s30410580A4B1C1D30E1
EuBR10s30577196A2B0C1D60E1
EuBR10s30579913A3B1C1D40E1
EuBR10s30589661A4B0C1D40EO
EuBR10s30757486A5B1C1D40EOQ
EuBR10s30776637A4B1C1D30E1
EuBR10s30800012A9B1C1D40EO
EuBR10s30884727A1B0C1D40E1
EuBR10s31129186A1BOC1D60E1
EuBR10s31250947A2B0C1D60E1
EuBR10s31553819A2B0C1D50E1
EuBR10s31557493A1B1C1D60E1
EuBR10s31599095A3B1C1D40E1
EuBR10s31739493A4B1C1D40E1
EuBR10s31822915A2B0C1D60E1
EuBR10s3189006A1B0C1D40E1

EuBR10s31895018A1B0C1D40E1
EuBR10s3200705A1B0C1D60E1
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EuBR02s45098248A1B1C1D40EOQ
EuBR02s45507040A1B1C0D40EO
EuBR02s45959918A3B0C0OD40EO
EuBR02s46090362A3B0C1D60E1
EuBR02s46249377A4BOCOD30EOQ
EuBR02s46529041A4B1C0D40EO
EuBR02s46640558A5B1C1D40EOQ
EuBR02s46743727A2B1C1D40E1
EuBR02s46952127A2B0C1D60E1
EuBR02s47052961A1B1C1D60E1
EuBR02s47094957A2B0C1D60E1
EuBR02s47199907A3B1C1D60E1
EuBR02s47199973A2B0C1D60E1
EuBR02s47257077A3B1C1D30E1
EuBR02s47259408A1B1C1D60E1
EuBR02s47276352A2B0C1D60E1
EuBR02s47338704A3B1C1D40E1
EuBR02s47784595A1B0C1D30E1
EuBR02s48079361A5B1C1D40E1
EuBR02s48149230A3B1C1D30E1
EuBR02s48312199A4B1C1D40E1
EuBR02s48563463A1B1C1D60E1
EuBR02s48566248 A3BOC1D60E1
EuBR02s48608525A3B1C1D40E1
EuBR02s48610469A2B1C1D50E1
EuBR02s48655001A1BOC1D60E1
EuBR02s49124369A4B1C0OD30EOQ

EuBR02s49262302A1BOCOD30E1repl

EuBR02s49291551A1B1COD60E1
EuBR02s49341231A1B1C1D60E1
EuBR02s49370412A1B0C1D40EO

EuBR05s30329764A4B1C1D40EO
EuBR05s30459852A1B0C1D60E1
EuBR05s309817A1B0C1D60E1
EuBR05s31232660A1B1C1D40EO
EuBR05s31396485A5B1C0D40EO
EuBR05s32045263A4B1C0D40EO
EuBR05s32081681A5B1C1D40EO
EuBR05s32083937A5B1C1D40EO
EuBR05s32279870A5B1C1D40EO
EuBR05s32484687A5B1C1D40EO
EuBR05s326099A1B1C1D60E1
EuBR05s3314439A5B1C1D30E1
EuBR05s33156400A4B0C1D40EO
EuBR05s331810A2B0C1D60E1
EuBR05s3323776A3BOC1D60E1
EuBR05s33494146A3B0COD40EO
EuBR05s33888898A5B1C0D40EO
EuBR05s3400231A2B1C1D40EO
EuBR05s34161791A3B0COD40EO
EuBR05s34621479A1B1C0D40EO
EuBR05s34636617A4B0COD40EO
EuBR05s34850669A5B1C0D40EO
EuBR05s34949929A5B1C1D40EO
EuBR05s34951780A9B1C1D40EO
EuBR05s34954156A4B1C0D40EO
EuBR05s35017967A1BOCOD60E1
EuBR05s35052471A7B1C1D40EO
EuBR05s35767884A2B0C1D60E1
EuBR05s35806035A1B0C1D60E1
EuBR05s35878082A5B1C0D40EO
EuBR05s35958163A5B1C0D40EO

EuBR07s9855735A2B0C1D40EO

EuBR07s9955724A5B1C1D40EO

EuBR08s10101468A2B0C1D60E1
EuBR08s10105057A2B0C1D60E1
EuBR08s10148357A1BOC1D60E1
EuBR08s10187440A2B0C1D60E1
EuBR08s10299978A1BOC1D50E1
EuBR08s10332604A1B1C1D60E1
EuBR08s1051646A1B1C1D60E1

EuBR08s1073236A1B0C1D60E1

EuBR08s11034613A3B0C1D30E1
EuBR08s11109214A4B1C1D30E1
EuBR08s11308728A2B0C1D60E1
EuBR08s11356259A4B0C0D40EO
EuBR08s11550293A1B0C1D60E1
EuBR08s11616634A3BOC1D30E1
EuBR08s11711825A3B0C1D40EO
EuBR08s11894487A1BOC1D60E1
EuBR08s1201585A1B1C1D60E1

EuBR08s12198707A3B0COD40EO
EuBR08s1226156A1B1C1D60E1

EuBR08s12266320A2B0C1D60E1
EuBR08s12266383A3B0OC1D60E1
EuBR08s12295361A4B0C1D40E1
EuBR08s12303882A1B0C1D60E1
EuBR08s12626604A5B1C1D30E0
EuBR08s12725374A2B0C1D60E1
EuBR08s12727097A2BOC1D60E1
EuBR08s12865331A5B1C1D40EO
EuBR08s12917348A5B1C1D30EO
EuBR08s13109870A2B0C1D60E1

EuBR10s32238782A1B0C1D40EOQ
EuBR10s32239643A3B1C1D40EOQ
EuBR10s3239467A2B0C1D60E1

EuBR10s32422884A4B1C1D30E1
EuBR10s33522961A3B1C0D40EO
EuBR10s3354589A2B0C1D60E1

EuBR10s33579595A1B0C1D40E0Q
EuBR10s34338102A2B0C1D30EOQ
EuBR10s34339783A7B1C1D30E1
EuBR10s34361873A6B0C1D30EO
EuBR10s34413079A3B0COD30EO
EuBR10s34546454A1B0C1D60E1
EuBR10s3497041A1B1C1D60E1

EuBR10s3500695A2B0C1D60E1

EuBR10s35108620A3B1C1D60E1
EuBR10s35337586A2B0C1D60E1
EuBR10s35347663A1BOC1D60E1
EuBR10s35356035A2B0C1D60E1
EuBR10s35388154A1B0C1D60E1
EuBR10s35565791A5B1C1D30E1
EuBR10s35667236A1BOCOD40EOQ
EuBR10s35809983A1B1C1D60E1
EuBR10s35958993A1B0C1D50E1
EuBR10s35976743A7B1C1D30E1
EuBR10s35976833A5B1C1D60E1
EuBR10s36110992A2B0C1D30E1
EuBR10s3619983A2B0C1D40EO

EuBR10s36433036A3BOCOD40EOQ
EuBR10s36707054A4B0C1D60E1
EuBR10s36777235A4B1C1D30E1
EuBR10s36922038A1B1C0D40EO
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EuBR02s49414317A2B0C1D60E1
EuBR02s49565593A1B0C1D60E1
EuBR02s49573217A2B0C1D60E1
EuBR02s49574797A2B0C1D30E1
EuBR02s50117733A1BOC1D60E1
EuBR02s50148375A3B0C1D60E1
EuBR02s5042100A2B0C1D60E1

EuBR02s50433179A1BOC1D60E1
EuBR02s50485194A1B0C1D60E1
EuBR02s50558109A1B0C1D50E1
EuBR02s50576276A2BOC1D60E1
EuBR02s50636197A1BOC1D60E1
EuBR02s50739921A1BOC1D60E1
EuBR02s50740563A1BOC1D60E1
EuBR02s5082377A2B0C1D30E1

EuBR02s5104212A2B0C1D60E1

EuBR02s51046549A1B1C1D60E1
EuBR02s51135825A1B0COD60E1
EuBR02s51285729A1B1C1D60E1
EuBR02s51286620A2B0C1D40E1
EuBR02s5149132A1B0C1D60E1

EuBR02s51678105A3B0C1D30E1
EuBR02s51697600A8B1C0D40EOQ
EuBR02s5206402A2B0C1D60E1

EuBR02s52401341A2B1C1D30E1
EuBR02s5240395A1B1C1D60E1

EuBR02s52531964A4B1C1D40EOQ
EuBR02s52552769A4B0C1D60E1
EuBR02s5256901A1B0C1D40EO

EuBR02s52669509A1B0C1D40E1
EuBR02s52677691A1BOC1D60E1

EuBR05s36156633A2B0C1D60E1
EuBR05s36401773A2B0C1D40E1
EuBR05s36514484A3B1C0D30EO
EuBR05s36515267A1B0COD40E1
EuBR05s36654765A1B1C1D60E1
EuBR05s37003543A1B0C1D60E1
EuBR05s37054482A3B1C1D30E1
EuBR05s37145507A3B1C0D40EO
EuBR05s37200064A1B0C1D40EO
EuBR05s37403107A2B1C1D50E1
EuBR05s37435520A1B1C1D40EO
EuBR05s3753933A5B1C1D30E1

EuBR05s37823929A3B0C0OD40EO
EuBR05s37941479A3B0C1D50E1
EuBR05s38016351A5B1C1D30E1
EuBR05s3849252A3B1C1D60E1

EuBR05s38680559A3B1C1D40EO
EuBR05s38765727A4B1C1D40EO
EuBR05s38817053A4B1C1D40EO
EuBR05s3888606A2B0C1D60E1

EuBR05s38939200A2B0C1D40EOrepl

EuBR05s3912668A1B1C1D60E1
EuBR05s391516A1B0C1D60E1
EuBR05s3916220A3B0C1D60E1
EuBR05s39623190A4B1C1D40EO
EuBR05s39944823A5B1C1D40EO
EuBR05s40023907A1B0OCOD60E1
EuBR05s4052470A2B1C1D60E1
EuBR05s40586934A5B1C0D40EO
EuBR05s40869028 A3B1C0D40EO
EuBR05s40870509A4B1C0D40EO

EuBR08s13192330A2B0C1D60E1
EuBR08s13304840A2B0C1D30E1
EuBR08s13533861A5B1C1D40EO
EuBR08s13580982A4B0C1D40EO
EuBR08s13621176A1B0COD30EO
EuBR08s13687228A4B0C1D40EO
EuBR08s1368808A7B1C1D30E1

EuBR08s13701147A6B0C1D40EO
EuBR08s13805448A1B0C1D30E1
EuBR08s13984309A1B1C1D60E1
EuBR08s13985543A2B0C1D60E1
EuBR08s13994950A2B0C1D60E1
EuBR08s14024316A1BO0C1D60E1
EuBR08s14080095A4B0C1D60E1
EuBR08s14197017A2B0C1D60E1
EuBR08s14202848A1B1C1D60E1
EuBR08s14320996A4B1C1D30E1
EuBR08s14331944A1B1C1D60E1
EuBR08s14366916A3B1C1D60E1
EuBR08s14384609A3B1C0D40EO
EuBR08s1450746A1B0C1D60E1

EuBR08s14608756A2B0C1D60E1
EuBR08s14633717A1BOC1D60E1
EuBR08s15039114A3B0C1D30E1
EuBR08s1510611A2B0C1D60E1

EuBR08s15118082A1B1C1D60E1
EuBR08s15241652A2B0C1D60E1
EuBR08s1541163A3B0C1D30E1

EuBR08s15964420A1B1C1D60E1
EuBR08s16283094A3B1C1D30E1
EuBR08s16434197A5B1C1D50E1

EuBR10s36922094A2B0C0OD40EO
EuBR10s37049755A1B0C1D60E1
EuBR10s37306445A1B1C1D60E1
EuBR10s3734367A4B1C1D60E1
EuBR10s37365994A2B0C1D60E1
EuBR10s37570285A2B0C1D60E1
EuBR10s37586549A3B1C1D40E0Q
EuBR10s37644515A2B0C1D60E1
EuBR10s3780398A2B0C1D40E1
EuBR10s37911912A2B0C1D60E1
EuBR10s38085657A2B0C1D60E1
EuBR10s3822632A2B0C1D60E1
EuBR10s38269787A2B0C1D60E1
EuBR10s38271574A3B0C1D60E1
EuBR10s38413200A2B0C1D60E1
EuBR10s38451028A2B0C1D60E1
EuBR10s38480678A1BOC1D60E1
EuBR10s3849301A3B0C1D30E1
EuBR10s38762953A5B1C1D30E1
EuBR10s38776666A1BOC1D60E1
EuBR10s38858427A7B1C0OD40EO
EuBR10s38938791A1B0COD40EO
EuBR10s39039332A2B0C1D60E1
EuBR10s39052825A2B0C1D60E1
EuBR10s39085038A1B1C1D60E1
EuBR10s39125543A2B0C1D60E1
EuBR10s39196835A3B1C1D60E1
EuBR10s3932081A4B1C1D40EO
EuBR10s402561A2B0C1D60E1
EuBR10s4106652A2B0C1D60E1
EuBR10s4115280A2B0C1D60E1
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EuBR02s52919564A2B0C1D30E1
EuBR02s53047963A3B1C1D30E1
EuBR02s53355913A1B1C1D60E1
EuBR02s53363324A2B0C1D60E1
EuBR02s53773104A1BOCOD60E1
EuBR02s53844412A5B1C0D40EOQ
EuBR02s54240285A3B0C0OD40EQ
EuBR02s54463867A4B1COD30EOQ
EuBR02s54936300A2BOC1D60E1
EuBR02s55044284A2B0C1D60E1
EuBR02s5506456A3B1C1D50E1

EuBR02s55103420A1BOC1D30E1lrepl

EuBR02s5544504A1B0C1D60E1

EuBR02s55546930A2B0C1D60E1
EuBR02s55646927A4BOC1D60E1
EuBR02s55846968A3B1C1D30E1
EuBR02s55908820A1B0C1D40E1
EuBR02s56118695A2B0C1D60E1

EuBR02s56455508A3B0C1D40EOrepl

EuBR02s56492088A3B1C1D40E1
EuBR02s56498885A9B1C1D30E1
EuBR02s56756103A2BOC1D60E1
EuBR02s56893141A2B0C1D60E1
EuBR02s57004192A1B1C1D60E1
EuBR02s57034310A3B1C1D60E1
EuBR02s57034915A2B0C1D60E1
EuBR02s57094962A2B0C1D40E1
EuBR02s57112478A4B1C1D30E1
EuBR02s57166233A1BOC1D60E1
EuBR02s57283577A1BOC1D60E1
EuBR02s57708560A1BOC1D60E1

EuBR05s4138077A2B0C1D30E1
EuBR05s4174690A7B1C1D30EO
EuBR05s43138689A2B0C1D40EO
EuBR05s43601705A5B1C0D40EO
EuBR05s4377248A1B0C1D60E1
EuBR05s43808795A4B0C1D60E1
EuBR05s43962938A1B0C1D30E1
EuBR05s44320060A3B1C0D40EO
EuBR05s44481348A2B0COD60E1
EuBR05s44597408A2B1C0D40EO
EuBR05s4475830A1B0C1D40EO
EuBR05s4513659A2B0C1D60E1

EuBR05s45196045A4B0C1D30E1repl

EuBR05s45418552A1B0C1D30E1
EuBR05s45496252A5B1C1D30E1
EuBR05s4554218A4B1C1D40E1

EuBR05s45591205A7B1C0D30EO
EuBR05s46137557A4B1C1D30E1
EuBR05s46442684A1B0C1D30EO
EuBR05s46489245A4B1C1D40E1
EuBR05s46596374A5B1C1D30E1
EuBR05s46919961A2B0C1D30E1
EuBR05s47095761A9B1C1D50E1
EuBR05s4734506A5B1C1D40EO

EuBR05s47510651A4B1C1D40EO
EuBR05s47580601A4B1C1D40EO
EuBR05s47726773A3B1C1D30EO
EuBR05s48492247A1B1C0D40EO
EuBR05s48704792A2B0COD30E1
EuBR05s4929112A1B1C1D60E1

EuBR05s4941846A2B0C1D50E1

EuBR08s16505107A2B0C1D30E1
EuBR08s16509841A3B1C1D30E1
EuBR08s16511695A5B1C1D40EO
EuBR08s16759593A1B0COD40EO
EuBR08s16920268A4B0C1D60E1
EuBR08s16977186A2B0C1D40EO
EuBR08s17111606A2B0C1D40EO
EuBR08s17141607A2B0COD40EO
EuBR08s17145345A2B0C0D40EO
EuBR08s1750051A2B0C1D40EO

EuBR08s18065031A2BO0C1D60E1
EuBR08s18100339A2B1C0OD30E1
EuBR08s1810304A4B1C1D30EO

EuBR08s18141037A1BOC1D60E1
EuBR08s18184078A2B0C1D40EO
EuBR08s18245205A1B0C1D60E1
EuBR08s18287404A9B1C0D40EO
EuBR08s18364192A1B0C1D60E1
EuBR08s18364312A1B0C1D60E1
EuBR08s18376655A2B0C1D60E1
EuBR08s18505914A5B1C1D40EO
EuBR08s18560892A6B1C1D40EO
EuBR08s18591297A5B1C1D40EO
EuBR08s1875459A2B0C1D60E1

EuBR08s18793521A1B1C1D40EO
EuBR08s19000598A4B1C0D40EO
EuBR08s19033526A7B1C1D30E0
EuBR08s19650697A4B0OC1D50E1
EuBR08s19792295A2B1C0D30EO
EuBR08s19931009A4B0C1D40EO
EuBR08s20286142A3B1C1D30E1

EuBR10s4141597A1B1C1D60E1
EuBR10s4206105A4B0COD60E1
EuBR10s4474119A2B0COD40EO
EuBR10s4703554A5B1C1D40EO
EuBR10s4821075A1B0C1D60E1
EuBR10s4854677A1B0C1D40EOQ
EuBR10s4860223A3B1C1D40EO
EuBR10s5145747A1B0C1D60E1
EuBR10s5221384A1B0C1D60E1
EuBR10s5514009A1B0COD30E1
EuBR10s5548747A2B0COD30EOQ
EuBR10s5676400A1B1C1D60E1
EuBR10s5990242A1B1COD60E1
EuBR10s6140383A2B0C1D30E1
EuBR10s6163274A1B0C1D60E1
EuBR10s6165379A3B1C1D30E1
EuBR10s6351995A5B1C1D30E1
EuBR10s6499616A2B0C1D60E1
EuBR10s6510575A2B0C1D60E1
EuBR10s6529823A1B1C1D60E1
EuBR10s6654672A1B0C1D60E1
EuBR10s674797A5B1C1D40EOQ
EuBR10s6906290A1B0C1D60E1
EuBR10s6946748A1BOC1D60E1
EuBR10s6969882A2B0C1D60E1
EuBR10s7102077A3B0C1D30E1
EuBR10s7191443A3B0C1D60E1
EuBR10s719359A2B0C1D60E1
EuBR10s7201280A1B1C1D60E1
EuBR10s7233190A2B0C1D60E1
EuBR10s7433928A2B0C1D30E1
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EuBR02s57770814A2B0OC1D60E1
EuBR02s58058018A3B0C1D30E1
EuBR02s58545575A3B1C1D30E1
EuBR02s58557369A1B0C1D60E1
EuBR02s58655679A1BOC1D60E1
EuBR02s58708741A2B0C1D60E1
EuBR02s58749840A1BOC1D60E1
EuBR02s58841473A1BOC1D60E1
EuBR02s58912239A2B1C1D50E1
EuBR02s58960761A2BOC1D60E1
EuBR02s58975638A2B0C1D60E1
EuBR02s59030982A1B1C1D60E1
EuBR02s59176441A1BOC1D60E1
EuBR02s5921540A4B0C1D40E1

EuBR02s59321122A2B0C1D60E1
EuBR02s59325738A3BOC1D60E1
EuBR02s59388110A3B0C1D60E1
EuBR02s59497498A4B0C1D60E1
EuBR02s59500261A1BOC1D30E1
EuBR02s59592599A1B1C1D60E1
EuBR02s59889577A1B1C1D60E1
EuBR02s59963075A2B0C1D60E1
EuBR02s60034629A1B1C1D60E1
EuBR02s6005452A1B0C1D60E1

EuBR02s60258461A2B0C1D60E1
EuBR02s60297389A3B1C1D50E1
EuBR02s60300766A2BOC1D60E1
EuBR02s60367819A1B1C1D60E1
EuBR02s60522767A2BOC1D60E1
EuBR02s60546253A2B0C1D60E1
EuBR02s60570775A7B1C1D30EOQ

EuBR05s49946335A1B0C0OD30E1repl EuBR08s20297786A4B1C1D60E1

EuBR05s50082427A4B0COD30EO
EuBR05s50129211A2B0COD40EO
EuBR05s50424910A3B1C0D40EO
EuBR05s5076187A2B0C1D60E1

EuBR05s5092946A4B1C1D30E1

EuBR05s51320372A7B1C1D30E1
EuBR05s51697260A4B1C1D40EO
EuBR05s5210673A1B0COD30EO

EuBR05s5210718A1B0COD30EO

EuBR05s52715391A2B0C1D40EO
EuBR05s52720714A2B0C1D60E1
EuBR05s53123638A5B1C1D30E1
EuBR05s5395949A4B1C1D40EO

EuBR05s5420757A2B0C1D60E1

EuBR05s54450523A1B0C1D30E1
EuBR05s54519450A3B0C1D40E1
EuBR05s54767204A3B0C1D40EO
EuBR05s55162127A2B0C1D60E1
EuBR05s55945174A4B1C1D40EO
EuBR05s56104465A5B1C0D30EO

EuBR05s5632818A3B1C1D40EOrepl

EuBR05s56782892A5B1C0D30E1
EuBR05s56857631A4B0COD40EO
EuBR05s56998565A2B0C1D40EO
EuBR05s57116061A3B1C1D40E1
EuBR05s57140278A4BOC1D50E1
EuBR05s57240694A2B1C1D40E1
EuBR05s57359041A1B0C1D30E1
EuBR05s57408359A2B0C0D40EO
EuBR05s57413304A1B0C1D30E1

EuBR08s20640267A6B1C1D60E1
EuBR08s2074501A1B0C1D40E1
EuBR08s20749284A5B1C1D30E1
EuBR08s21227643A1B0C1D30EO
EuBR08s21399529A1B1C0D40EO
EuBR08s21687618A1B0COD30EO
EuBR08s22039632A5B1C1D40EO
EuBR08s2216953A5B1C0D40EO
EuBR08s22766283A3B1C1D40EO
EuBR08s23056871A4B1C0D40EO
EuBR08s23140242A4B0COD40EO
EuBR08s23205668A1B0COD40EO
EuBR08s23893846A1B0C1D40E1
EuBR08s23925612A5B1C1D40EO
EuBR08s23997305A7B1C1D40EO
EuBR08s24074013A3B0C1D30E1
EuBR08s2441765A1B0C1D60E1
EuBR08s24887048A2B0C1D60E1
EuBR08s25015534A1B1C0D40EO
EuBR08s25148950A4B1C1D30E1
EuBR08s25292029A5B1C1D30E1
EuBR08s25621998A1B1C1D60E1
EuBR08s25713582A4B0C1D50E1
EuBR08s25996770A2B0COD40EO
EuBR08s26043067A3B1C1D30E1
EuBR08s26561384A2B0C1D40EO
EuBR08s26574476A6B1C1D30EO
EuBR08s26725309A1B0COD30EO
EuBR08s267511A2B0C1D60E1
EuBR08s27118300A3B0C1D30EO

EuBR10s7650878A2B0C1D60E1
EuBR10s778610A2B0C1D60E1
EuBR10s7815932A2B0C1D60E1
EuBR10s7827102A2B0C1D60E1
EuBR10s7829176A2B0C1D60E1
EuBR10s7830113A1B0C1D60E1
EuBR10s784415A3B0C1D50E1
EuBR10s8053450A1B0C1D60E1
EuBR10s8411386A1B1C1D60E1
EuBR10s8623063A1B0OC1D60E1
EuBR10s9056279A2B0C1D60E1
EuBR10s9188951A2B0C1D60E1
EuBR10s9283499A2B0C1D60E1
EuBR10s9285281A2B0C1D60E1
EuBR10s9298005A1B0C1D60E1
EuBR10s9300572A2B0C1D60E1
EuBR10s9308847A2B0C1D60E1
EuBR10s9577177A2B0C1D30E1
EuBR10s9729472A1B0C1D60E1
EuBR11s10014598A3B0C0OD40EO
EuBR11s10072274A3B0C1D40EOQ
EuBR11s10138714A4B1C1D40E1
EuBR11s10686051A2B0C1D30E1
EuBR11s10734218A1B1C1D60E1
EuBR11s11106851A1B0OC1D30E1
EuBR11s11114855A1B0C1D40E1
EuBR11s11300246A5B1C1D40EOQ
EuBR11s11303707A5B1C1D40EO
EuBR11s11370066A4B0OC1D30E1
EuBR11s11387687A2B0C1D60E1
EuBR11s11592697A1B0COD40EO
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EuBR02s60780180A2B0OC1D60E1
EuBR02s60992128A4B1C0D40EQ
EuBR02s61151570A1B1C1D60E1
EuBR02s61159991A5B1C1D30E1
EuBR02s61214775A2B0C1D60E1
EuBR02s61365281A1BOC1D60E1
EuBR02s61436584A2B0C1D60E1
EuBR02s6152847A1BOCOD60E1

EuBR02s61547316A1BOC1D60E1
EuBR02s61651318A1B1C1D60E1
EuBR02s61706164A7B1C1D40EQ
EuBR02s61784247A2B1C1D60E1
EuBR02s61913125A1B1C1D60E1
EuBR02s6198873A4B1C0OD40EO

EuBR02s62029792A1B0C1D60E1
EuBR02s62042457A1BOC1D60E1
EuBR02s62359768A2B0C1D60E1
EuBR02s62427122A2B0C1D60E1
EuBR02s62490601A2B1C1D30E1
EuBR02s62612254A2B0C1D60E1
EuBR02s62645751A2BO0C1D60E1
EuBR02s62751261A1B1C1D60E1
EuBR02s62868872A2B0C1D60E1
EuBR02s63028704A1B1C1D60E1
EuBR02s63063069A1BOC1D60E1
EuBR02s63403358A2B0C1D60E1
EuBR02s63404060A2BOC1D60E1
EuBR02s63569555A1B0C1D60E1
EuBR02s63658905A1B0C1D60E1
EuBR02s63743897A2B0C1D60E1
EuBR02s63745253A2B0C1D60E1

EuBR05s57427114A5B1C1D30E1
EuBR05s57730672A3B1C1D60E1
EuBR05s57940539A3B1C1D50E1
EuBR05s58109289A1B1C1D60E1
EuBR05s58136319A2B0C1D40EO
EuBR05s58161204A1B0C1D60E1
EuBR05s58253021A2B0C1D60E1
EuBR05s58271227A2B0C1D60E1
EuBR05s58281453A7B1C1D60E1
EuBR05s58795739A2B0COD60E1
EuBR05s58982003A1B0C1D40EO
EuBR05s59353902A5B1C1D40EO
EuBR05s59486612A5B1C0D40EO
EuBR05s59502960A5B1C0D40EO
EuBR05s6003564A3B1C1D60E1

EuBR05s60056060A2B1C1D60E1
EuBR05s60058506A3B0C1D60E1
EuBR05s60081533A4B1C1D40E1
EuBR05s60139751A4BOCOD30E1
EuBR05s60931777A7B1COD40EO
EuBR05s61042804A1B0COD30EO
EuBR05s61584641A6B1C0D40EO
EuBR05s6183930A2B0C1D60E1

EuBR05s61905273A1B0C1D40EO

EuBR05s61994655A1B1C1D40EOrepl

EuBR05s62061657A2B0COD30EO
EuBR05s62485394A1B1C0D40EO
EuBR05s62624802A4B1C1D40EO
EuBR05s62827550A2B1C1D30E0
EuBR05s62896574A3B1C0D40EO
EuBR05s63609A3B0COD40EQ

EuBR08s27323432A5B1C1D50E1
EuBR08s27570759A4B1C1D30E0
EuBR08s28042540A5B1C1D40EO
EuBR08s28231464A4B1C0D40EO
EuBR08s28324093A3B1C1D40EO
EuBR08s2849332A5B1C0D40EO
EuBR08s28627915A2B0C1D40EO
EuBR08s29771117A4B1C1D30E1
EuBR08s29782116A2B0C1D60E1
EuBR08s29971173A5B1C1D30E1
EuBR08s30761025A4B1C1D30E1
EuBR08s30943244A4B1C1D30E1
EuBR08s31151233A4B0C1D30E1
EuBR08s31152964A5B1C1D30E1
EuBR08s31171701A2B0C1D40EO
EuBR08s31588452A3B1C1D30E1
EuBR08s31617298A5B1C0D30E1
EuBR08s31832868A2B0C1D40EO
EuBR08s32015043A5B1C0D40EO
EuBR08s320154A1B0C1D60E1
EuBR08s3226256A1B1C0D40EO
EuBR08s326995A4B0C1D60E1
EuBR08s32820102A5B1C1D30E1
EuBR08s32836160A5B1C1D40E1
EuBR08s32841256A4B1C1D30E1
EuBR08s32903222A1B1C1D60E1
EuBR08s33124363A6B1C0D30EO
EuBR08s33126266A1B1C0D40EO
EuBR08s33289457A1BOC1D60E1
EuBR08s33296030A1B1C1D60E1
EuBR08s33408080A3BOC1D60E1

EuBR11s11664109A2B0C1D60E1
EuBR11s11673954A3B0C1D60E1
EuBR11s11782837A3B1C1D40EOQ
EuBR11s12012551A2B0C1D40EOQ
EuBR11s12495972A3B1C0D40EO
EuBR11s12556297A1B0C1D30EOQ
EuBR11s12983446A4B1C1D50E1
EuBR11s13082710A4B0COD40EO
EuBR11s13094662A2B0C0OD40EO
EuBR11s13209836A3B1C1D30E1
EuBR11s13268415A3B1C1D30E1
EuBR11s13304250A2B0C1D60E1
EuBR11s13337433A1BOC1D60E1
EuBR11s13374599A2B1C1D60E1
EuBR11s13662723A1B1C1D60E1
EuBR11s13913798A5B1C0D40EO
EuBR11s14077912A5B1C1D30E1
EuBR11s1412371A1B0C1D60E1

EuBR11s14227822A6B0C1D60E1
EuBR11s14275385A2BO0COD60E1
EuBR11s14545738A5B1C1D30E1
EuBR11s14921635A4B1C1D30E1
EuBR11s15064925A2B0C1D40EOQ
EuBR11s15068102A2B1C1D40EOQ
EuBR11s15100888A1B0C1D40E1
EuBR11s15211837A4B0C1D40EO
EuBR11s15259449A3B1C1D40EOQ
EuBR11s15281521A1B1C1D60E1
EuBR11s15534534A2B0C1D40EO
EuBR11s15630243A4B0C1D60E1
EuBR11s15963786A1BOC1D60E1
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EuBR02s63838176A1B0C1D40EOQ
EuBR02s63884223A2B0C1D60E1
EuBR02s63953633A1B1C1D60E1
EuBR02s64038836A1B1C1D60E1
EuBR02s64067780A2BOC1D60E1
EuBR02s64110722A3B0C1D30EOQ
EuBR02s64152538A2B0C1D60E1
EuBR02s6637656A5B1C1D40EOQ
EuBR02s6735193A2B0C1D40E1
EuBR02s6868340A1B1C1D60E1
EuBR02s6933327A1B0C1D60E1
EuBR02s6997131A2B0C1D60E1
EuBR02s7052949A1B0C1D60E1
EuBR02s7209414A2B0C1D60E1
EuBR02s7263528A1BOC1D60E1
EuBR02s7303879A1BOC1D60E1
EuBR02s735862A2B0COD40ED
EuBR02s7471570A1B0C1D60E1
EuBR02s8014013A1B1C1D60E1
EuBR02s812534A5B1C1D40E1
EuBR02s837544A1B1C1D60E1
EuBR02s8489748A5B1C1D30E1
EuBR02s8875603A2B1C1D40E1
EuBR02s9023566A2B0C1D30E1
EuBR02s912984A2B0C1D40E1
EuBR02s9314979A1B1C1D60E1
EuBR02s9458165A3B0COD30EOQ
EuBR02s9617963A1B0OC1D30E1
EuBR02s9669503A5B1C0D40EO
EuBR03s1121278A4B1COD40EO
EuBR03s1122424A3B1C0D40EO

EuBR05s63678067A6B1C1D30EO
EuBR05s642716A1B1C1D60E1
EuBR05s64284624A1B0C1D60E1
EuBR05s64403929A1B0C1D60E1
EuBR05s64430228A2B0COD40EO
EuBR05s64869878A4B0OC1D30E1
EuBR05s65584234A4B0C1D40EO
EuBR05s65884930A6B1C0D40EO
EuBR05s66392552A4B1C1D40EO
EuBR05s66507614A6B1C0D40EO
EuBR05s66815762A4B1C1D30E1
EuBR05s66857138A1B1COD60E1
EuBR05s670189A1B1C1D60E1
EuBR05s67157779A4B1C1D30E1
EuBR05s67254942A3B1C1D60E1
EuBR05s67320865A5B1C1D40EO
EuBR05s67689461A3B1C0D40EO
EuBR05s67996769A3B0OC1D60E1
EuBR05s6862553A1B0COD30EO
EuBR05s68632015A1B0C1D30E1
EuBR05s68857427A5B1C1D30E1
EuBR05s68899195A5B1C1D30E1
EuBR05s68948900A4B0C1D60E1
EuBR05s6903912A2B0C0OD40EO
EuBR05s69634867A1BOC1D60E1
EuBR05s69641730A1B0OC1D60E1
EuBR05s69670820A4B0C1D30E1
EuBR05s70031041A5B1C0D40EO
EuBR05s70076233A2B0C1D60E1
EuBR05s70080119A2B1C1D40EO
EuBR05s70208500A5B1C1D40E1

EuBR08s33433643A1B1C1D60E1
EuBR08s33511555A2B0C1D60E1
EuBR08s33669794A1BOCOD60E1
EuBR08s3409872A2B0COD60E1

EuBR08s34139563A2B1C0D40EO
EuBR08s34431463A1B1C1D60E1
EuBR08s34813993A2B0C1D30E1
EuBR08s3503980A2B0C1D60E1

EuBR08s35194098A1B0C1D30E1
EuBR08s35223148A1B0C1D40EO
EuBR08s3528958A1B1C1D60E1

EuBR08s35346058A1B1C1D60E1
EuBR08s3539366A4B0C1D50E1

EuBR08s35425698A1B0C1D60E1
EuBR08s35425908A1B1C1D60E1
EuBR08s35473770A2B0C1D60E1
EuBR08s35510165A1B0COD60E1
EuBR08s35740657A2B1C1D40EO
EuBR08s35895258A1BOCOD60E1
EuBR08s36298435A1B0C1D40EO
EuBR08s36468869A4B0C1D60E1
EuBR08s3658861A1B0C1D60E1

EuBR08s37303939A3B1C1D30E1
EuBR08s37391554A1B1C1D30E1
EuBR08s37419323A1B0C1D30E1
EuBR08s37455684A6B1C0D40EO
EuBR08s37813710A1B1C1D60E1
EuBR08s37821840A2B0C1D60E1
EuBR08s37891581A4B1C1D40E1
EuBR08s38156051A1BOC1D60E1
EuBR08s38161220A2B0C1D50E1

EuBR11s15965212A2B0C1D60E1
EuBR11s16094480A4B1C1D60E1
EuBR11s16106011A2BOC1D60E1
EuBR11s16162512A1B1C1D60E1
EuBR11s16183534A1B0C1D30E1
EuBR11s16194075A2B1C1D60E1
EuBR11s16194795A4B0C1D30E1
EuBR11s16280934A1B1C1D60E1
EuBR11s16303766A2BOC1D60E1
EuBR11s16309107A2B0C1D60E1
EuBR11s16389644A1B0C1D60E1
EuBR11s16414809A1B0C1D60E1
EuBR11s1643024A2B0C1D60E1

EuBR11s16633204A1B1C1D60E1
EuBR11s16761267A2BOC1D60E1
EuBR11s16801021A4B0C1D30E1
EuBR11s1695164A1B1C1D60E1

EuBR11s16994648A1BOC1D60E1
EuBR11s17039553A1B0C1D60E1
EuBR11s17302993A3B0C1D60E1
EuBR11s17351865A2B0C1D60E1
EuBR11s1744139A1B0C1D60E1

EuBR11s17868136A5B1C1D40EOQ
EuBR11s18066325A3B1C1D50E1
EuBR11s18078901A4BOC1D50E1
EuBR11s18185565A4B0C1D50E1
EuBR11s1831022A2B0C1D60E1

EuBR11s18375919A2B0C1D60E1
EuBR11s1840179A3B1C1D60E1

EuBR11s18586009A1B1C1D60E1
EuBR11s1864193A2B0C1D60E1
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EuBR03s11335854A5B1C1D60E1
EuBR03s11361927A3B1C1D60E1
EuBR03s11428808A4B0C1D50E1
EuBR03s11428865A4B0C1D50E1
EuBR03s11515992A8B1C0D40EOQ
EuBR03s11740538A1BOC1D60E1
EuBR03s11786766A5BOC1D60E1
EuBR03s11802923A2B0C1D60E1
EuBR03s11839683A2B0C1D60E1
EuBR03s11938575A2B0C1D40E1
EuBR03s12182244A1B0C1D40EOQ
EuBR03s1229648A7B1C0OD40EO

EuBR03s12460602A1BOC1D60E1
EuBR03s12527088A2B0C1D60E1
EuBR03s12569173A3B0C1D60E1
EuBR03s12668651A1B1C1D60E1
EuBR03s1267029A2B1C1D60E1

EuBR03s12677011A3BOC1D60E1
EuBR03s12800847A1B1C1D60E1
EuBR03s12854779A2B0C1D60E1
EuBR03s13044496A1B1C1D60E1
EuBR03s13159904A2B0C1D50E1
EuBR03s1339117A2B0COD30EOQ

EuBR03s13405379A3B0C1D40EOQ
EuBR03s13487229A1BOC1D60E1
EuBR03s13511865A2B0C1D60E1
EuBR03s13633658A1B1C1D60E1
EuBR03s13735505A1B0C1D60E1
EuBR03s13785231A1B1C1D60E1
EuBR03s14070403A1BOC1D60E1
EuBR03s14100267A1BOC1D30EOQ

EuBR05s70362528A4B1C0D40EO
EuBR05s71673324A2B0C1D40EO

EuBR05s71708798A2B1C1D30E1repl

EuBR05s71844539A9B1C1D40EO

EuBR05s72067081A1BOC1D30E1repl

EuBR05s72099027A2B0C0OD40EO
EuBR05s72155090A4B1C1D40EO
EuBR05s72195850A5B0C1D40EO
EuBR05s72226937A3B0OC1D60E1
EuBR05s72244821A4B1C0D40EO
EuBR05s72420152A5B1C1D40EO
EuBR05s72428177A1B0C1D40EO
EuBR05s72702010A4B0COD40EO
EuBR05s72845661A2B1C1D60E1
EuBR05s7294760A2B1C1D60E1
EuBR05s73059878A3B1C1D60E1
EuBR05s73468690A2B0C1D40EO
EuBR05s73660448A5B1C1D30EO
EuBR05s73753620A2B0C1D60E1
EuBR05s73758242A2B0C1D60E1
EuBR05s73878788A4B0OC1D30E1
EuBR05s7422924A1B0C1D40EO
EuBR05s74395752A3B1C0D40EO
EuBR05s7991484A5B1C1D30EO
EuBR05s8097632A3B0C1D40EO
EuBR05s824207A2B1C1D30E1
EuBR05s8255333A4B1C1D30E1
EuBR05s8320481A1B1C1D60E1
EuBR05s8415473A1B0C1D40EO
EuBR05s843778A2B0C1D60E1
EuBR05s8492428A2B0C1D60E1

EuBR08s38161858A4B0C1D40E1
EuBR08s38185603A1BOC1D60E1
EuBR08s38185663A2B0C1D40E1
EuBR08s38283661A1BOC1D60E1
EuBR08s38329956A2B0COD30EO
EuBR08s38368769A3B0C1D40EO
EuBR08s38370751A2B0C1D40EO
EuBR08s38548848A5B1C1D40EO
EuBR08s38566674A2B0C1D40EO
EuBR08s38645874A2B0C1D60E1
EuBR08s38941043A3B0C1D30E1
EuBR08s38948782A1B0C1D30E1
EuBR08s3897916A2B0C1D50E1
EuBR08s39067909A2B0C1D40EO
EuBR08s39118070A2B0C1D30E1
EuBR08s39315265A1B0C1D40EO
EuBR08s3934041A2B1C1D60E1
EuBR08s3960901A5B1C1D30E1
EuBR08s3964237A5B1C1D30E1
EuBR08s39648060A5B1C1D30E1
EuBR08s39649997A1B0C1D60E1
EuBR08s3983010A3B0C1D30E1
EuBR08s40345829A8B1C0D40EO
EuBR08s40584288A3B1C1D30E1
EuBR08s405864A1B0C1D60E1
EuBR08s40616648A2B0C1D60E1
EuBR08s40795693A1B0C1D60E1
EuBR08s40850440A3B1C1D60E1
EuBR08s40968915A5B1C1D30E1
EuBR08s41149485A1B0COD60E1
EuBR08s41166631A3B1C1D40E1

EuBR11s18651206A2B0C1D40E1
EuBR11s1904246A2B0C1D60E1

EuBR11s19068949A3B0C1D30E1
EuBR11s19128946A4B1C1D40EOQ
EuBR11s19161860A3B1C1D30E1
EuBR11s19231729A4B0C1D40E1
EuBR11s19342438A2B0C1D30EOQ
EuBR11s19343020A3B1C1D30EO
EuBR11s19935142A1B0C1D60E1
EuBR11s1998482A3B0C1D30E1

EuBR11s20211126A2B0C1D60E1
EuBR11s20229526A3B1C1D30E1
EuBR11s20394151A4B1C0D40EO
EuBR11s20448297A2B0C1D60E1
EuBR11s20459312A2B0C1D60E1
EuBR11s20477480A2B0C1D60E1
EuBR11s2079337A2B0C1D60E1

EuBR11s21093093A1BOCOD60E1
EuBR11s21241069A3B0COD40EO
EuBR11s2138746A1B0C1D30E1

EuBR11s21492803A3B1C1D40EO
EuBR11s21678152A4B1C0OD30E1
EuBR11s22002526A4B0C1D40EO

EuBR11s22131584A3B1C1D40EOrepl

EuBR11s22426570A1B0C1D40EO
EuBR11s23076066A2BOC1D60E1
EuBR11s23076136A3BOC1D60E1
EuBR11s23120207A2B1C1D40E1
EuBR11s23121329A1B1C1D60E1
EuBR11s23212462A2B0C1D30E1
EuBR11s23213638A1B1C1D60E1
130



EuBR03s14272739A3B1C1D40EOQ
EuBR03s14347382A2B0C1D60E1
EuBR03s14372063A3BOC1D60E1
EuBR03s14588133A1BOC1D60E1
EuBR03s14614067A3B1C1D40E1
EuBR03s14623477A4BOC1D30E1
EuBR03s1476876A5B1C0OD40EOQ

EuBR03s14886168A3B1C1D30E1
EuBR03s1491442A3B1C0D40EO

EuBR03s15467728A2B1C1D30EOrepl

EuBR03s15553307A1BOCOD30EOQ
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EuBR03s19967214A1BOC1D60E1
EuBR03s20326863A3B0C1D30E1
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EuBR08s56521989A3B0C1D30E1
EuBR08s56593018A2B0C1D60E1
EuBR08s56928169A2B0C1D30E1
EuBR08s57072730A3B0C1D40EO
EuBR08s57115545A3B0C1D40E1
EuBR08s57246670A1BOC1D60E1
EuBR08s57366597A4B1C1D30E1
EuBR08s57905589A1B0C0OD40EO
EuBR08s57984352A2B0C1D40E1
EuBR08s58182273A2B0C1D60E1
EuBR08s58319487A1BOC1D60E1
EuBR08s58434819A3B0C1D60E1
EuBR08s58742350A1B0C1D60E1
EuBR08s58759495A4B1C1D60E1
EuBR08s59076406A2B1C1D40E1
EuBR08s59125832A1B0C1D60E1
EuBR08s59187268A4B0C1D50E1
EuBR08s59200872A1B1C1D60E1
EuBR08s59211350A5B1C1D30E1
EuBR08s59215576A3BOC1D60E1
EuBR08s5930894A2B0C1D40E1

EuBR08s59453591A3B1C1D30E1
EuBR08s59505710A1B0C1D50E1

EuBR11s35735541A2B0C1D60E1
EuBR11s35789230A4B1C1D50E1
EuBR11s35880071A1B0C1D40EO
EuBR11s3594090A2B0C1D60E1

EuBR11s35943036A2B0C1D60E1
EuBR11s35968087A2B0C1D60E1
EuBR11s36012632A4B1C1D40EOQ
EuBR11s36061478A1BOC1D60E1
EuBR11s36097851A1BOC1D60E1
EuBR11s36189883A8B1C0D30E1
EuBR11s36275775A3B0C1D60E1
EuBR11s36315272A4B0C1D60E1
EuBR11s36358375A2B0C1D60E1
EuBR11s36576823A1B1C1D60E1
EuBR11s36642659A2B0C1D60E1
EuBR11s36670892A1B0OC1D60E1
EuBR11s36916499A2B0C1D40EO
EuBR11s37089420A1B1C1D60E1
EuBR11s37099051A2B1C1D60E1
EuBR11s37457260A1BOC1D60E1
EuBR11s37457353A2B0C1D60E1
EuBR11s37559150A2B0C1D40EOQ
EuBR11s37559666A3B0C1D40EOQ
EuBR11s37612253A1BOC1D60E1
EuBR11s37618073A1BOC1D60E1
EuBR11s37658519A2B0C1D60E1
EuBR11s37713513A1B0C1D60E1

EuBR11s37838398A2B0C1D40EOQrepl

EuBR11s37900483A1B0OC1D60E1

EuBR11s37915258A1B1C1D60E1

EuBR11s37960684A1BOC1D60E1
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EuBR03s4249801A2B0C1D40E1

EuBR03s42507201A2BOC1D60E1
EuBR03s4250748A1BOC1D60E1

EuBR03s4258148A2B0C1D40E1

EuBR03s43453038A2B0C1D60E1
EuBR03s43777825A1BO0C1D30E1
EuBR03s4392800A2B0C1D60E1

EuBR03s44349134A1B0C1D60E1
EuBR03s44358938A4B1C1D40EOQ
EuBR03s44396021A2B1C0D40EOQ
EuBR03s4470142A1B0C1D60E1

EuBR03s44745696A1B1C0D40EOQ
EuBR03s44959658 A2B0COD30EQ
EuBR03s45245430A2B1C1D30EQ
EuBR03s45456889A6B1C0D40EOQ
EuBR03s45910654A1B0C1D30EOQ
EuBR03s46323934A1BOC1D60E1
EuBR03s46494261A2B0C1D30E1
EuBR03s46531340A2B0C1D60E1
EuBR03s46813691A2BO0COD40EOQ
EuBR03s46863304A2B0C1D40EQ
EuBR03s4709384A2B0C1D60E1

EuBR03s47452480A3B0C1D40EOQ
EuBR03s47598487A2B0C1D40EOQ
EuBR03s47996448A2B0C1D50E1
EuBR03s48438142A9B1C0D40EOQ
EuBR03s4844042A2B0C1D60E1

EuBR03s48521929A1B1C1D60E1
EuBR03s48528736A3B1C1D30E1
EuBR03s48809881A3B1C0D40EO
EuBR03s4913964A3B1C1D30E1

EuBR06s27258054A1B0C1D30E1

EuBR06s27588057A2BOC1D40E1repl

EuBR06s27685001A2BOC1D50E1
EuBR06s27721419A1B1C1D60E1
EuBR06s28076728A1B1C1D60E1
EuBR06s28205612A2B0COD60E1
EuBR06s2846939A3B0C1D50E1

EuBR06s28728011A1B0C1D40EO
EuBR06s28781885A3B0C1D60E1
EuBR06s29167757A1BOC1D60E1
EuBR06s29403128A1B1C1D60E1
EuBR06s29426076A1B0OC1D60E1
EuBR06s2945072A1B0C1D60E1

EuBR06s29616425A4B0C1D30E1
EuBR06s29839395A1B0C1D60E1
EuBR06s29885776A1BOC1D60E1
EuBR06s30194410A2B0C1D60E1
EuBR06s30197274A4B1C1D60E1
EuBR06s30550123A3B1C1D50E1
EuBR06s30599688A2B0C1D60E1
EuBR06s30616258A1B0C1D60E1
EuBR06s30714114A1B1C1D60E1
EuBR06s30817494A3B0C1D50E1
EuBR06s30988174A3B0C1D40EO
EuBR06s31412653A2B0C1D30E1
EuBR06s31593694A1B1C1D60E1
EuBR06s3162802A3B1C0D40EO

EuBR06s3163645A1B1C0D40EO

EuBR06s31723477A2B0C1D60E1
EuBR06s31750503A1B0C1D60E1
EuBR06s31830262A2B1C1D30E1

EuBR08s5970677A4B0C1D40E1
EuBR08s5975333A3B0C1D50E1
EuBR08s59949059A2B1C1D30E1
EuBR08s5995218A2B0C1D60E1
EuBR08s6023111A2B0C1D50E1
EuBR08s6023184A1B0C1D30E1
EuBR08s6031627A1B1C1D30E1
EuBR08s6034558A5B1C1D40E1
EuBR08s60654010A4B1C1D40EO
EuBR08s60718289A2B0C1D60E1
EuBR08s60720235A3B0C1D60E1
EuBR08s6091728A1B0C1D60E1
EuBR08s61587466A1B0COD40EO
EuBR08s62340406A3B1C1D30E1
EuBR08s62454798A2B0C1D30E1
EuBR08s62498191A3B0C1D40EO
EuBR08s62528299A1B0C1D60E1
EuBR08s62573124A1B0C1D40EO
EuBR08s62598843A2B0C1D40EO
EuBR08s62669846A1B0C1D40EO
EuBR08s62798613A2B0C1D50E1
EuBR08s62832310A2B0C1D60E1
EuBR08s62849442A2B0C1D50E1
EuBR08s62983447A1BOC1D60E1
EuBR08s63084783A1BOC1D60E1
EuBR08s63151754A4B1C1D50E1
EuBR08s63153131A3B1C1D30E1
EuBR08s632153A3B0C1D60E1
EuBR08s63279183A1BOC1D60E1
EuBR08s63301593A1B0C1D40E1
EuBR08s63552209A1B1C1D60E1

EuBR11s38019061A1BOC1D30E1
EuBR11s38094585A2B1C1D40E1
EuBR11s38096592A5B1C1D30E1
EuBR11s38188080A1BOC1D60E1
EuBR11s38195373A3B1C1D30E1
EuBR11s38282781A2B0C1D60E1
EuBR11s38444752A2B0COD60E1
EuBR11s38571698A2B0C1D60E1
EuBR11s38623898A3B1C1D50E1
EuBR11s3889482A2B0C1D50E1

EuBR11s38917865A2B1C1D40EOQ
EuBR11s3903471A1B0C1D60E1

EuBR11s39049389A4B1C1D60E1
EuBR11s3916367A1BOC1D30E1

EuBR11s39280776A2BOC1D60E1
EuBR11s39495320A2B0C1D60E1
EuBR11s39956634A2B0C1D60E1
EuBR11s3998189A4B1C1D40EO

EuBR11s40003818A3B0OC1D30E1
EuBR11s40095457A1B0C1D60E1
EuBR11s40096388A1B0C1D40E1
EuBR11s40221362A1B0C1D30E1
EuBR11s40378952A1B1C1D60E1
EuBR11s40395451A3B1C1D40E1
EuBR11s40632993A2B0C1D60E1
EuBR11s40718491A4B1COD30EO
EuBR11s4128317A2B0COD40EO

EuBR11s41305932A4B1C1D50E1
EuBR11s41521799A4B0C1D40EO
EuBR11s41648642A6B1C1D60E1
EuBR11s42024052A1B0C1D60E1
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EuBR03s49420877A2B1C1D40EOQ
EuBR03s49424033A4B0C1D40EOQ
EuBR03s49490176A1B1C1D60E1
EuBR03s49788095A2B1C0D40EOQ
EuBR03s4990713A1B0C1D60E1
EuBR03s49926707A5B1C0D30E1
EuBR03s4992682A6B0C1D30E1
EuBR03s50194871A2B1C0D40EOQ
EuBR03s50198468A2B1C0D40EQ
EuBR03s50467517A1B1C1D40EQ
EuBR03s50764738A4B1C1D40EOQ
EuBR03s50784012A5B1C1D40E1
EuBR03s50879742A2B1C1D30E1
EuBR03s50888963A4B1C1D30E1
EuBR03s512185A3B1C0D40EO
EuBR03s5124797A3BOC1D60E1
EuBR03s512563A4B1C0D40EO
EuBR03s51390230A4B1C0OD30E1
EuBR03s516679A3B1COD30EO
EuBR03s5169881A6B0COD40EO
EuBR03s51962941A4B1C0D40EO
EuBR03s52317152A2B0C1D60E1
EuBR03s52615819A8B0C0OD40EOQ
EuBR03s52690624A1BOCOD60E1
EuBR03s52804661A3BOC1D60E1
EuBR03s53034929A2B0C1D60E1
EuBR03s53044663A1B1C1D60E1
EuBR03s53308764A1BOC1D60E1
EuBR03s53651750A3B1C0D30E1
EuBR03s53974776A1BOCOD40EOQ
EuBR03s54061096A2B1C1D40EOQ

EuBR06s31867635A2B0C1D50E1
EuBR06s3187925A1B1C1D60E1

EuBR06s31977503A4B1C1D40EO
EuBR06s32051227A1BOC1D60E1
EuBR06s32054650A2B0C1D60E1
EuBR06s32311770A1B0C1D60E1
EuBR06s32337849A1B1C1D60E1
EuBR06s32382215A1B0C1D50E1
EuBR06s32507288A2B0C1D60E1
EuBR06s32624066A1B1C1D60E1
EuBR06s32659941A1B1C0OD60E1
EuBR06s33072258A2B0C1D60E1
EuBR06s33374474A1B0C1D40EO
EuBR06s33606106A4B1C1D40EO
EuBR06s34017544A2B0C1D60E1
EuBR06s34130417A1BOC1D60E1
EuBR06s34219597A3B1C1D50E1
EuBR06s34308241A1B1C1D60E1
EuBR06s34499394A1B1C1D60E1
EuBR06s34587358A1B0C1D60E1
EuBR06s35075438A2B0C1D60E1
EuBR06s35130763A1B0OC1D50E1
EuBR06s35449565A3B0C1D60E1
EuBR06s35759423A1B0C1D60E1
EuBR06s35882217A1B0C1D60E1
EuBR06s35943670A2B0C1D60E1
EuBR06s35944321A2B0C1D60E1
EuBR06s36241696A1B0C1D60E1
EuBR06s36301335A1B1C1D60E1
EuBR06s36495802A2B0C1D60E1
EuBR06s36515786A1B0C1D30E1

EuBR08s63626973A2B0C1D60E1
EuBR08s63693063A2B1C0D40EO
EuBR08s63724246A5B1C0D40E1
EuBR08s63963462A2B0C1D60E1
EuBR08s64106106A4BOC1D60E1
EuBR08s6449619A1B0C1D60E1
EuBR08s64630753A7B1C0D40EO
EuBR08s65117645A1B0C1D30E1
EuBR08s65454060A3B1C1D40EO
EuBR08s65513192A6B1C1D40EO
EuBR08s65550268A4B1C0D40EO
EuBR08s655766A1BOC1D60E1
EuBR08s65828742A1B0C1D30E1
EuBR08s66254982A1B0C1D60E1
EuBR08s66295011A1BOC1D60E1
EuBR08s66579247A1B1C1D60E1
EuBR08s66596847A2B0C1D60E1
EuBR08s66754928A4B1C1D40E1
EuBR08s66910515A1B1C1D60E1
EuBR08s66912853A1B1C1D60E1
EuBR08s66981292A4B1C1D40EO
EuBR08s67228292A2B0C1D50E1
EuBR08s67238100A2B1C1D60E1
EuBR08s67622789A4B0C1D30E1
EuBR08s67687146A2BOC1D30E1
EuBR08s67696267A9B1C1D40E1
EuBR08s67732281A1BOC1D50E1
EuBR08s67767514A2B0C1D60E1
EuBR08s67769724A4B0C1D50E1
EuBR08s67797644A2B0C1D60E1
EuBR08s67799963A1B1C1D60E1

EuBR11s42111638A1BOC1D60E1
EuBR11s42130772A4B1C1D60E1
EuBR11s42320364A1BO0C1D60E1
EuBR11s42340295A2B0C1D60E1
EuBR11s42348208A2B0C1D60E1
EuBR11s42472086A1B1C1D50E1
EuBR11s42557639A2B0C1D30E1
EuBR11s4271465A4B1C1D40E1

EuBR11s42782545A2B0C1D60E1
EuBR11s42818297A5B1C1D40E1
EuBR11s42825117A5B1C1D30E1
EuBR11s4306277A3B1C1D30E1

EuBR11s43121974A5B1C1D40EOQ
EuBR11s43209231A1B0C1D40EO
EuBR11s43263278A1BOC1D60E1
EuBR11s43297135A5B1C1D60E1
EuBR11s4335620A1B1C1D60E1

EuBR11s4335773A1B0C1D60E1

EuBR11s43497317A4BOC1D60E1
EuBR11s43689950A2B0C1D60E1
EuBR11s43774676A3BOC1D40E1
EuBR11s43794890A1B0C1D60E1
EuBR11s44094309A1B0C1D60E1
EuBR11s44127465A3B1C1D30E1
EuBR11s44204947A1BOC1D60E1
EuBR11s44238911A1B1C1D60E1
EuBR11s44378738A1B1C1D60E1
EuBR11s44531150A1B0C1D40E1
EuBR11s44565442A2B0C1D60E1
EuBR11s44590224A1B0C1D60E1
EuBR11s44648557A2B0C1D60E1
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EuBR03s54130417A3B0C1D60E1
EuBR03s54131113A3B0C1D60E1
EuBR03s54134895A3B0C1D60E1
EuBR03s54216176A5B1C0D40EOQ
EuBR03s54477792A1B1C1D60E1
EuBR03s54844678A7B1C1D40EOQ
EuBR03s55128474A2B0C1D60E1
EuBR03s55464043A1B0C1D30EOQ
EuBR03s55683837A1B0COD40EOQ
EuBR03s56350346A1B0C1D40EOQ
EuBR03s56621547A2B0C1D60E1
EuBR03s56643359A4B1C1D30E1
EuBR03s57389520A1B0C1D40EQ
EuBR03s57426772A1B1C1D30E1
EuBR03s57508160A1BO0C1D60E1
EuBR03s57531380A4B1C1D30E1
EuBR03s57535864A2B0C1D60E1
EuBR03s57705318A2B0C1D60E1
EuBR03s57931261A3B1C0D40EOQ
EuBR03s5808732A1B0COD30EOQ

EuBR03s59840573A3B1C1D40E1
EuBR03s59960892A1B0C1D60E1
EuBR03s60222688A2B0C1D60E1
EuBR03s60223179A2B0C1D60E1
EuBR03s6028705A1B1C1D40EOQ

EuBR03s60292777A2BOC1D30E1
EuBR11s59968013A4B1C0D30E1

EuBR06s36581294A1B0C1D60E1
EuBR06s36724508A2B0C1D60E1
EuBR06s36876213A2B0C1D40EO
EuBR06s37029853A2B0C1D60E1
EuBR06s37243727A2B1C1D60E1
EuBR06s37592753A6B1C1D40E1
EuBR06s37712846A1B1C1D60E1
EuBR06s3849850A1B0C0D40EO

EuBR06s38540914A4B1C1D40EOrepl

EuBR06s38756554A1B1C1D60E1
EuBR06s38797133A2B0C1D60E1
EuBR06s38810973A1B1C1D40EO
EuBR06s38833770A2B0C1D60E1
EuBR06s38843858A2B0C1D60E1
EuBR06s38923535A2B0C1D60E1
EuBR06s39077573A1BOC1D60E1
EuBR06s39077652A1B0C1D60E1
EuBR06s39496188A3B1C1D60E1
EuBR06s39521283A5B1C1D30E1
EuBR06s39767867A2BOC1D60E1
EuBR06s39814325A1B0C1D60E1
EuBR06s39858801A2B0C1D60E1
EuBR06s39883176A1B1C1D60E1
EuBR06s39927080A2B0C1D60E1
EuBR06s39998657A2B0C1D60E1
EuBR06s40152824A1B1C1D60E1
EuBR06s40170932A1B0C1D60E1

EuBR08s68267789A4BO0C1D50E1
EuBR08s68362758A3B0C1D60E1
EuBR08s68503835A1B1C1D60E1
EuBR08s68725222A1B0C1D60E1
EuBR08s68772669A1BOC1D60E1
EuBR08s69405230A1B0C1D60E1
EuBR08s69643365A1B0C1D40EO
EuBR08s69645229A1B0C1D30E1
EuBR08s69676955A2B0COD30E1
EuBR08s69865341A1BOC1D60E1
EuBR08s70277124A1BOC1D40E1
EuBR08s70423573A2B0COD40EO
EuBR08s70530976A2B0C1D60E1
EuBR08s70535592A4B1C1D30E1
EuBR08s7072147A3B1C1D60E1

EuBR08s70802706A3B1C0D40EO
EuBR08s71036007A2B0COD40EO
EuBR08s7141153A3B1C0D40EO

EuBR08s71510808A3BOC1D60E1
EuBR08s71575526A1B1C1D60E1
EuBR08s72296426A2B0C1D60E1
EuBR08s72296966A2BOC1D60E1
EuBR08s72330958A3B0OC1D60E1
EuBR08s72332448A1B1C1D60E1
EuBR08s72349301A4B0C1D60E1
EuBR08s72363665A3B0C1D60E1
EuBR08s72633838A2BOC1D30E1

EuBR11s44659903A1B0C1D60E1
EuBR11s44752624A3B1C1D60E1
EuBR11s44787669A5B1C1D40EOQ
EuBR11s4517813A4B0C1D60E1
EuBR11s45311303A1B1C1D60E1
EuBR11s4571075A2B0C1D40E1
EuBR11s4606314A1B1C1D60E1
EuBR11s4698888A5B1C1D40EOQ
EuBR11s4777864A3B1C1D40E1
EuBR11s5529327A8B1C1D40EO
EuBR11s5995046A1B1C1D40EO
EuBR11s6223077A2B0C1D60E1
EuBR11s6379437A1B0C1D60E1
EuBR11s6826718A5B1C1D40EOQ
EuBR11s7322991A2B0C1D60E1
EuBR11s7368145A1B1C1D60E1
EuBR11s8170212A7B1C1D30E1
EuBR11s8266558A1B0C1D60E1
EuBR11s8471313A2B0C1D40E1
EuBR11s8497204A2B0C1D50E1
EuBR11s8660367A2B1C1D60E1
EuBR11s8735832A3B1C1D60E1
EuBR11s9152012A3B0C1D60E1
EuBR11s9191666A1B1C1D60E1
EuBR11s9472035A1B0C0OD40EO
EuBR11s9967138A5BOCOD30E1
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Apendice B3. Relagdo dos 6995 SNPs da populagéo F2 gerados do 60.904 SNPs do chip EUChip60K, desenvolvido por Silva-Junior et al.

(2015)

EuBRO01s10015344 EuBR02561094116 EuBR04s36200929 EuBR06s37133711 EuBR085239271 EuBR10s10177861
EuBRO01s10070352 EuBR0256109529 EUBR04s36255816 EuBR0Gs37143533 EuBR08s23986111  EuBR10s10186404
EuBRO01s10091639 EuBR0256109779 EuBR04s36281430 EuBR06s3715117 EuBR08s23996513  EuBR10s10218673
EuBRO01s10128885 EuBR02561123570 EuBR04s36295121 EuBR06s37151620 EuBR08s24074013  EuBR10s1022490
EuBRO01510228281 EuBR02561348027 EuBR04s36327515 EuBR06s37153087 EuBR08s24435923  EuBR10s10226405
EuBRO01s10315569 EuBR02561413862 EuBR04s36331161 EuBR06s37230444 EuBR08s24887048  EuBR10s10313352
EuBRO1s10676370 EuBR02561429194 EuBR04s36351911 EuBR06s37233022 EuBR08s25015534  EuBR10s10344263
EuBRO01510930486 EUBR02561583320 EUBR04s36375769 EuBR0Gs37243727 EuBR08s25088389  EuBR10s10512502
EuBRO01s11089733 EuBR02561623914 EuBR04s36397973 EuBR06s37272614 EuBR08s25105204  EuBR10s10687501
EuBRO1s1123597 EuBR02561684525 EuBR04s36448617 EuBR06s37396162 EuBR08s25109555  EuBR10s10727332
EuBRO01s11285586 EUBR02561697707 EuBR04s36520614 EuBR0Gs37543703 EuBR08s25322031  EuBR10s10752521
EuBRO1s11354118 EuBRO02561727699 EUBR04s36544474 EuBR06s37627306 EuBR08s2556946  EuBR10s10841889
EuBRO1s11636098 EUBR0256197601 EUBR04s36619840 EuBR06s37630297 EuBR08s25574228  EuBR10s10967861
EuBRO1s1167211 EuBR02562003746 EUBR04s36640726 EuBR06s37669224 EuBR08s25695017  EuBR10s11004312
EuBRO1s11688422 EUBR02562049494 EUBR04s36739565 EuBR06s37698840 EuBR08s25711540  EuBR10s11008247
EuBRO1s11810414 EuBR02562129022 EuBR04s36752635 EuBR0Gs37715132 EuBR08s25737756  EuBR10s110506

EuBRO1s11820258 EuBR02562132189 EUBR04s36755624 EuBR0Gs37826516 EuBR08s25825476  EuBR10s11190327
EuBRO01s11820792 EuBR02562135089 EUBR04s36775319 EuBR06s37919942 EuBR08s26294843  EuBR10s11262702
EuBRO01s1183323 EUBR02562213350 EUBR04s36794337 EuBR06s37935192 EuBRO085265738 EuBR10s11335360
EuBRO01s12047813 EuBR02562213529 EuBR04s36861234 EuBR06s37941324 EuBR08s26726190  EuBR10s11403064
EuBRO01s12098902 EuBR02562215331 EuBR04s36878657 EuBR06s37963612 EuBR08s27234348  EuBR10s11429920
EuBRO01s12100129 EUBR02562238013 EuBR04s36945205 EuBR06s37971684 EuBR08s27298429  EuBR10s1148197
EuBRO1s12117405 EUBR02562253486 EUBR04s36970193 EuBR0Gs37981842 EuBR08s2739298  EuBR10s11502663
EuBRO01s12193728 EUBR02562292728 EuBR04s36971824 EuBR0Gs38177276 EuBR08s27569142  EuBR10s11535077
EuBRO1s12416752 EuBR02562309727 EuBR04s37021636 EuBR06s38286075 EuBR08s27787940  EuBR10s11634878
EuBRO01s12502947 EuBR02562310794 EuBR04s37032048 EuBR0Gs38316952 EuBR08s27881521  EuBR10s11648677
EuBRO1s1272980 EUBR02562326832 EUBR04s37060850 EuBR06s38393544 EuBR08s28041261  EuBR10s1168904
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EuBR01s12751651
EuBR01s12827
EuBR01s12876957
EuBR01s12890663
EuBR01s1297100
EuBR01s13070373
EuBR01s13104262
EuBR01s13146267
EuBR01s13166889
EuBR01s13226247
EuBR01s1327843
EuBR01s1331028
EuBR01s1363832
EuBR01s13755586
EuBR01s13757078
EuBR01s13774183
EuBR01s1395286
EuBR01s14017040
EuBR01s14076755
EuBR01s1408848
EuBR01s14396221
EuBR01s14612419
EuBR01s14957178
EuBR01s150412
EuBR01s15058336
EuBR01s15072095
EuBR01s15101337
EuBR01s15286581
EuBR01s15322190
EuBR01s15366427
EuBR01s15431920

EuBR02s62335562
EuBR02s62347911
EuBR02s62359768
EuBR02s62427122
EuBR02s62490601
EuBR02s62497694
EuBR02s62612254
EuBR02s62635758
EuBR02s62645751
EuBR02s62687204
EuBR02s62712567
EuBR02s62827705
EuBR02s62904742
EuBR02s62965429
EuBR02s62971309
EuBR02s63002081
EuBR02s63005679
EuBR02s63095566
EuBR02s63100595
EuBR02s63224509
EuBR02s63263137
EuBR02s63271477
EuBR02s63295860
EuBR02s63327845
EuBR02s63346774
EuBR02s63354331
EuBR02s633981

EuBR02s63404060
EuBR02s63503194
EuBR02s63532173
EuBR02s63589830

EuBR04s37086009
EuBR04s37087033
EuBR04s37089471
EuBR04s3712436

EuBR04s37156774
EuBR04s37190032
EuBR04s37273206
EuBR04s37283349
EuBR04s37299744
EuBR04s37377767
EuBR04s37497304
EuBR04s37526713
EuBR04s3757073

EuBR04s37595633
EuBR04s37645835
EuBR04s37657890
EuBR04s37670175
EuBR04s37733212
EuBR04s37733584
EuBR04s37733690
EuBR04s37792812
EuBR04s37828600
EuBR04s38284262
EuBR04s38320763
EuBR04s38373547
EuBR04s38381795
EuBR04s38436959
EuBR04s38457463
EuBR04s38557238
EuBR04s38617918
EuBR04s38650978

EuBR06s38450670
EuBR06s384985
EuBR06s38540914
EuBR06s38570482
EuBR06s38607561
EuBR06s38629237
EuBR06s38706042
EuBR06s38721535
EuBR06s38751553
EuBR06s38781857
EuBR06s38799628
EuBR06s38810933
EuBR06s3883392
EuBR06s38923535
EuBR06s38998367
EuBR06s39057550
EuBR06s39070882
EuBR06s39077573
EuBR06s39174294
EuBR06s39175126
EuBR06s39214360
EuBR06s39285266
EuBR06s39324313
EuBR06s39354833
EuBR06s39476173
EuBR06s39511545
EuBR06s39535018
EuBR06s39548388
EuBR06s39579750
EuBR06s39618920
EuBR06s39686911

EuBR08s28068397
EuBR08s2834999
EuBR08s28602155
EuBR08s28627504
EuBR08s28783808
EuBR08s28990838
EuBR08s29135140
EuBR08s529144705
EuBR08s29292579
EuBR08s29515042
EuBR08s29579103
EuBR08s29696700
EuBR08s29819966
EuBR08s29824668
EuBR08s30065339
EuBR08s30069109
EuBR08s30312804
EuBR08s3040855
EuBR08s30473557
EuBR08s30495936
EuBR08s305556
EuBR08s30575407
EuBR08s30707433
EuBR08s30764541
EuBR08s30868433
EuBR08s30937670
EuBR08s30943244
EuBR08s31151233
EuBR08s31152964
EuBR08s31396792
EuBR08s31443798

EuBR10s11733134
EuBR10s11734242
BR10s11815481
EuBR10s11923932
EuBR10s11967936
EuBR10s11978245
EuBR10s12029
EuBR10s12207776
EuBR10s12218021
EuBR10s12260
EuBR10s1229572
EuBR10s12329384
EuBR10s12337779
EuBR10s12551152
EuBR10s12566606
EuBR10s12567146
EuBR10s12580608
EuBR10s12656751
EuBR10s12662145
EuBR10s12667237
EuBR10s12667543
EuBR10s12766579
EuBR10s12853083
EuBR10s12927005
EuBR10s12935842
EuBR10s12963809
EuBR10s12965841
EuBR10s13008254
EuBR10s13100083
EuBR10s13186066
EuBR10s13226786
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EuBR01s15526489
EuBR01s15545945
EuBR01s15702700
EuBR01s15703517
EuBR01s15790677
EuBR01s15826932
EuBR01s15927230
EuBR01s16296591
EuBR01s16399971
EuBR01s1641167
EuBR01s16463159
EuBR01s16544524
EuBR01s16554778
EuBR01s16717909
EuBR01s16749685
EuBR01s16833948
EuBR01s168390
EuBR01s16857510
EuBR01s516923024
EuBR01s16943564
EuBR01s17139142
EuBR01s17283436
EuBR01s17351431
EuBR01s17367269
EuBR01s17413069
EuBR01s17460899
EuBR01s17461251
EuBR01s17461475
EuBR01s17470031
EuBR01s17540924
EuBR01s17910877

EuBR02s63743897
EuBR02s63745253
EuBR02s63788803
EuBR02s63796660
EuBR02s63847372
EuBR02s63851989
EuBR02s63882722
EuBR02s63884223
EuBR02s63888719
EuBR02s63947140
EuBR02s63960848
EuBR02s63966833
EuBR02s64038771
EuBR02s64070490
EuBR02s64152538
EuBR02s6491754
EuBR02s6668864
EuBR02s6707143
EuBR02s6735193
EuBR02s6868340
EuBR02s6947013
EuBR02s6997131
EuBR02s7052949
EuBR02s7053459
EuBR02s57135127
EuBR02s57195571
EuBR0257209246
EuBR02s7209306
EuBR02s7471570
EuBR0257632495
EuBR02s765775

EuBR04s38771198
EuBR04s38771306
EuBR04s38788027
EuBR04s39025059
EuBR04s39058790
EuBR04s39095652
EuBR04s3913177

EuBR04s539232742
EuBR04s3923280

EuBR04s39391262
EuBR04s39393743
EuBR04s3940049

EuBR04s39432856
EuBR04s39448661
EuBR04s39567439
EuBR04s39748407
EuBR04s39763795
EuBR04s39946956
EuBR04s39974623
EuBR04s39984487
EuBR04s40003496
EuBR04s540057212
EuBR04s40071620
EuBR04s40103329
EuBR04s540122793
EuBR04s40126585
EuBR04s540212716
EuBR04s540218245
EuBR04s540246512
EuBR04s40251259
EuBR04s40294313

EuBR06s39686995
EuBR06s39706084
EuBR06s39835429
EuBR06s39912489
EuBR06s39989318
EuBR06s40001294
EuBR06s40019684
EuBR06s40115811
EuBR06s40147073
EuBR06s40150206
EuBR06s40170932
EuBR06s40261770
EuBR06s40280785
EuBR06s40296206
EuBR06s40301429
EuBR06s40321377
EuBR06s40389038
EuBR06s40477852
EuBR06s40512034
EuBR06s405583

EuBR06s40641820
EuBR06s40651760
EuBR06s40686101
EuBR06s40734799
EuBR06s40767067
EuBR06s40783186
EuBR06s40835165
EuBR06s40989388
EuBR06s41049132
EuBR06s41157386
EuBR06s41240559

EuBR08s31533109
EuBR08s31534715
EuBR08s3158292
EuBR08s31588452
EuBR08s31607219
EuBR08s31617075
EuBR08s31830289
EuBR08s3187377
EuBR08s31956920
EuBR08s320154
EuBR08s32109183
EuBR08s32515943
EuBR08s326866
EuBR08s32937714
EuBR08s33124363
EuBR08s33126266
EuBR08s33156770
EuBR08s33289457
EuBR08s33385066
EuBR08s33445714
EuBR08s33550295
EuBR08s33756256
EuBR08s33833293
EuBR08s33913719
EuBR08s33917853
EuBR08s3409872
EuBR08s34399127
EuBR08s34411899
EuBR08s34431463
EuBR08s34446097
EuBR08s34467184

EuBR10s13228993
EuBR10s13234057
EuBR10s13239326
EuBR10s13350316
EuBR10s1350765

EuBR10s13546866
EuBR10s13547848
EuBR10s13607277
EuBR10s13631999
EuBR10s13668904
EuBR10s13669645
EuBR10s13670196
EuBR10s1376289

EuBR10s13869989
EuBR10s13961052
EuBR10s14036870
EuBR10s14173199
EuBR10s14173898
EuBR10s14236951
EuBR10s14246013
EuBR10s14246567
EuBR10s14253513
EuBR10s14318801
EuBR10s14350132
EuBR10s14371847
EuBR10s1437808

EuBR10s14449878
EuBR10s14745023
EuBR10s14748294
EuBR10s15164255
EuBR10s15279302
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EuBR01s17962399
EuBR01s18115046
EuBR01s18206175
EuBR01s18227598
EuBR01s18275493
EuBR01s18290541
EuBR01s18362382
EuBR01s18646699
EuBR01s18909179
EuBR01s18967084
EuBR01s19245812
EuBR01s19393001
EuBR01s19516562
EuBR01s19541277
EuBR01s519691434
EuBR01s19834479
EuBR01s19838301
EuBR01s19840391
EuBR01s19869497
EuBR01s19928060
EuBR01s20105063
EuBR01s20252347
EuBR01s20253711
EuBR01s20264409
EuBR01s2048857

EuBR01s20544101
EuBR01s20659165
EuBR01s20699835
EuBR01s20773875
EuBR01s20818498
EuBR01s2083693

EuBR02s7680804
EuBR0257691581
EuBR02s8066095
EuBR02s8101920
EuBR02s8109251
EuBR02s812534

EuBR02s8168395
EuBR02s8197328
EuBR02s822203

EuBR02s8336509
EuBR02s836326

EuBR02s837544

EuBR02s8488225
EuBR02s8489748
EuBR02s8521397
EuBR02s861327

EuBR02s8634530
EuBR02s8658669
EuBR02s8705007
EuBR02s8765988
EuBR02s8799956
EuBR02s8822571
EuBR02s8870606
EuBR02s8887112
EuBR02s8911659
EuBR02s8946429
EuBR02s9042870
EuBR02s9055863
EuBR0259169434
EuBR02s9173746
EuBR0259244900

EuBR04s540404961
EuBR04s540448348
EuBR04s540449023
EuBR04s540527280
EuBR04s40597767
EuBR04s540613718
EuBR04s540624617
EuBR04s40746935
EuBR04s40780824
EuBR04s40795333
EuBR04s40837081
EuBR04s4086705
EuBR04s40936788
EuBR04s541048962
EuBR04s41282914
EuBR04s41485955
EuBR04s541600748
EuBR04s41845951
EuBR04s541868146
EuBR04s41878544
EuBR04s54223624
EuBR04s54224832
EuBR04s4230691
EuBR04s54241282
EuBR04s4381548
EuBR04s450419
EuBR04s4523799
EuBR04s46421
EuBR04s4898178
EuBR04s5144719
EuBR04s5249838

EuBR06s41241417
EuBR06s41280922
EuBR06s41300523
EuBR06s41391300
EuBR06s41407871
EuBR06s41423284
EuBR06s41473754
EuBR06s41526669
EuBR06s41526906
EuBR06s41574855
EuBR06s41631121
EuBR06s41685557
EuBR06s41757893
EuBR06s41772538
EuBR06s41777644
EuBR06s41790804
EuBR06s41792342
EuBR06s41973900
EuBR06s42021625
EuBR06s42063962
EuBR06s42178771
EuBR06s42234720
EuBR06s42235064
EuBR06s42268238
EuBR06s42295147
EuBR06s4231026

EuBR06s42319636
EuBR06s42346613
EuBR06s42406465
EuBR06s542444305
EuBR06s542459941

EuBR08s34543009
EuBR08s34801980
EuBR08s34828069
EuBR08s3482861
EuBR08s34853143
EuBR08s34859775
EuBR08s349322
EuBR08s35026680
EuBR08s3503182
EuBR08s3503980
EuBR08s3504339
EuBR08s35150377
EuBR08s35193915
EuBR08s3526985
EuBR08s35326230
EuBR08s35425908
EuBR08s35426947
EuBR08s35431544
EuBR08s35507837
EuBR08s3572416
EuBR08s35740657
EuBR08s35874585
EuBR08s35895258
EuBR08s35941139
EuBR08s36093119
EuBR08s36207932
EuBR08s36228311
EuBR08s36270201
EuBR08s36312541
EuBR08s36526839
EuBR08s36578937

EuBR10s15347757
EuBR10s154077
EuBR10s15419609
EuBR10s1562124
EuBR10s15624379
EuBR10s15647484
EuBR10s16011096
EuBR10s1605021
EuBR10s16065912
EuBR10s16125520
EuBR10s16131024
EuBR10s16158961
EuBR10s16448887
EuBR10s16497912
EuBR10s16544948
EuBR10s16545885
EuBR10s16563658
EuBR10s16576997
EuBR10s16633414
EuBR10s16707583
EuBR10s16713681
EuBR10s16715038
EuBR10s16838151
EuBR10s16948165
EuBR10s1696823
EuBR10s17020824
EuBR10s17154281
EuBR10s17176152
EuBR10s173323
EuBR10s17528873
EuBR10s17653573

141



EuBR01s20903583
EuBR01s20945558
EuBR01s21224170
EuBR01s2130890

EuBR01s21925173
EuBR01s21940512
EuBR01s22032140
EuBR01s22046792
EuBR01s22073555
EuBR01s22180019
EuBR01s22571028
EuBR01s22690360
EuBR01s22707398
EuBR01s22801192
EuBR01s22822030
EuBR01s22854362
EuBR01s22857602
EuBR01s22944458
EuBR01s23028699
EuBR01s23049197
EuBR01s23162835
EuBR01s23178709
EuBR01s2321382

EuBR01s23310734
EuBR01s23335035
EuBR01s23339880
EuBR01s23373057
EuBR01s23473250
EuBR01s23540687
EuBR01s23565775
EuBR01s23668273

EuBR02s9301454
EuBR02s938373
EuBR02s9558455
EuBR02s9631547
EuBR02s9662142
EuBR02s9684875
EuBR02s9695141
EuBR02s987573
EuBR02s9917355
EuBR02s9960017
EuBR02s9983879
EuBR03s10108287
EuBR03s5101202
EuBR03s1026890
EuBR03s10279308
EuBR03s11096317
EuBR03s11096831
EuBR03s11096878
EuBR03s511121949
EuBR03s11121997
EuBR03s511126682
EuBR03s11147987
EuBR03s11178631
EuBR03s1119609
EuBR03s51121278
EuBR03s1122424
EuBR03s11240403
EuBR03s11335220
EuBR03s11360322
EuBR03s11406033
EuBR03s1145905

EuBR04s5299370
EuBR04s5354251
EuBR04s5368035
EuBR04s5580756
EuBR04s5606507
EuBR04s5690665
EuBR04s5744274
EuBR04s58364
EuBR04s5868363
EuBR04s5899751
EuBR04s5907216
EuBR04s6031676
EuBR04s6252209
EuBR04s6342395
EuBR04s6423894
EuBR04s6689237
EuBR04s6841814
EuBR04s57110490
EuBR04s730833
EuBR04s7402794
EuBR04s57420946
EuBR04s7428404
EuBR04s7479118
EuBR04s7720083
EuBR04s57822372
EuBR04s57822631
EuBR04s7894834
EuBR04s8038874
EuBR04s8092441
EuBR04s8104374
EuBR04s8209607

EuBR06s42474380
EuBR06s42485398
EuBR06s42488409
EuBR06s42568424
EuBR06s42598180
EuBR06s42703295
EuBR06s42728666
EuBR06s42794956
EuBR06s42807536
EuBR06s4282251

EuBR06s42974321
EuBR06s43213303
EuBR06s43318432
EuBR06s43332598
EuBR06s43339680
EuBR06s43344118
EuBR06s43425670
EuBR06s43439727
EuBR06s43439863
EuBR06s43635320
EuBR06s43672042
EuBR06s43761408
EuBR06s43786565
EuBR06s43835102
EuBR06s43838078
EuBR06s4384919

EuBR06s43855421
EuBR06s43861326
EuBR06s4386452

EuBR06s43876578
EuBR06s43947130

EuBR08s36634173
EuBR08s3664149
EuBR08s36645815
EuBR08s36716871
EuBR08s36839470
EuBR08s36924640
EuBR08s36934011
EuBR08s36963110
EuBR08s37303939
EuBR08s37389763
EuBR08s37391554
EuBR08s374763
EuBR08s37479836
EuBR08s37625128
EuBR08s37627923
EuBR08s37785381
EuBR08s37823984
EuBR08s37859131
EuBR08s37891356
EuBR08s38016643
EuBR08s38083417
EuBR08s38157947
EuBR08s38161858
EuBR08s38329956
EuBR08s38363004
EuBR08s38368971
EuBR08s3841851
EuBR08s38583889
EuBR08s38680450
EuBR08s38863952
EuBR08s38939897

EuBR10s17654207
EuBR10s17776021
EuBR10s17788409
EuBR10s17844806
EuBR10s17846446
EuBR10s18194112
EuBR10s18665294
EuBR10s18709400
EuBR10s18716885
EuBR10s18721868
EuBR10s18761592
EuBR10s18803482
EuBR10s18871113
EuBR10s18914190
EuBR10s1897284
EuBR10s19014349
EuBR10s19015548
EuBR10s19150881
EuBR10s1917044
EuBR10s19337021
EuBR10s19386467
EuBR10s19394
EuBR10s19670332
EuBR10s19680889
EuBR10s19683926
EuBR10s19703245
EuBR10s19747657
EuBR10s19813273
EuBR10s19873610
EuBR10s19879246
EuBR10s19938506
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EuBR01s23672256
EuBR01s23787888
EuBR01s2385742

EuBR01s23886190
EuBR01s23932403
EuBR01s23935902
EuBR01s24170617
EuBR01s24236167
EuBR01s24460464
EuBR01s24478263
EuBR01s24543482
EuBR01s24615547
EuBR01s24745023
EuBR01s2478536

EuBR01s24845847
EuBR01s2485385

EuBR01s2486403

EuBR01s24894124
EuBR01s24960546
EuBR01s25164978
EuBR01s25166610
EuBR01s25229680
EuBR01s25235065
EuBR01s25324106
EuBR01s25481678
EuBR01s25502492
EuBR01s25728103
EuBR01s26160073
EuBR01s26323611
EuBR01s26377510
EuBR01s26377933

EuBR03s11490260
EuBR03s511518182
EuBR03s511667671
EuBR03s511752026
EuBR03s51176625

EuBR03s11786766
EuBR03s51191203

EuBR03s11927306
EuBR03s12031878
EuBR03s512200277
EuBR03s512232812
EuBR03s512381723
EuBR03s12394540
EuBR03s12460602
EuBR03s512469727
EuBR03s12486676
EuBR03s12567406
EuBR03s12588873
EuBR03s512620494
EuBR03s1265485

EuBR03s1267029

EuBR03s12757637
EuBR03s12772896
EuBR03s12800847
EuBR03s512845472
EuBR03s12894386
EuBR03s13109666
EuBR03s513114082
EuBR03s13279532
EuBR03s1339117

EuBR03s13405379

EuBR04s822698
EuBR04s8392182
EuBR04s8437203
EuBR04s8448936
EuBR04s8546963
EuBR04s8622283
EuBR04s8682961
EuBR04s8707470
EuBR04s8788804
EuBR04s8796731
EuBR04s884470
EuBR04s9006813
EuBR04s9129310
EuBR04s9424833
EuBR04s9461143
EuBR04s9526826
EuBR04s969257
EuBR04s9820565
EuBR04s98663
EuBR05s1000740
EuBR05s10059282
EuBR05s1020578
EuBR05s1024162
EuBR05s10255874
EuBR05s10282988
EuBR05s10285503
EuBR05s10519919
EuBR05s10539954
EuBR05s10567331
EuBR05s10579380
EuBR05s10613968

EuBR06s43984537
EuBR06s43990206
EuBR06s44012657
EuBR06s44018954
EuBR06s44097410
EuBR06s44160572
EuBR06s44170613
EuBR06s44200074
EuBR06s44205464
EuBR06s44280541
EuBR06s44309846
EuBR06s44319538
EuBR06s44339188
EuBR06s44455065
EuBR06s44521390
EuBR06s44638625
EuBR06s44725266
EuBR06s44744648
EuBR06s44746688
EuBR06s44768300
EuBR06s44799478
EuBR06s44799640
EuBR06s4486777

EuBR06s4487424

EuBR06s44990560
EuBR06s4499095

EuBR06s45017803
EuBR06s45020404
EuBR06s45025405
EuBR06s45061334
EuBR06s45066654

EuBR08s38974907
EuBR08s38987592
EuBR08s38999153
EuBR08s3906190
EuBR08s39067909
EuBR08s39253473
EuBR08s39289546
EuBR08s3934041
EuBR08s39359975
EuBR08s39417859
EuBR08s39604182
EuBR08s39649997
EuBR08s39771825
EuBR08s3998770
EuBR08s40057895
EuBR08s40316218
EuBR08s405864
EuBR08s40591046
EuBR08s40613082
EuBR08s40684481
EuBR08s40684937
EuBR08s40726115
EuBR08s40850212
EuBR08s40850440
EuBR08s40850797
EuBR08s40864746
EuBR08s41012723
EuBR08s41014819
EuBR08s41055957
EuBR08s41303533
EuBR08s41335208

EuBR10s19950593
EuBR10s20033915
EuBR10s20176089
EuBR10s20194189
EuBR10s20256619
EuBR10s20411303
EuBR10s20505577
EuBR10s2053512

EuBR10s2081951

EuBR10s20844292
EuBR10s20884401
EuBR10s20890148
EuBR10s20928763
EuBR10s20934939
EuBR10s2106892

EuBR10s21172313
EuBR10s2124142

EuBR10s21349267
EuBR10s21350268
EuBR10s21374762
EuBR10s21376931
EuBR10s2139563

EuBR10s21396481
EuBR10s21434427
EuBR10s21509970
EuBR10s21638122
EuBR10s21757399
EuBR10s21773737
EuBR10s21824282
EuBR10s21824734
EuBR10s21859218
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EuBR01s26391569
EuBR01s26646812
EuBR01s26684060
EuBR01s26691473
EuBR01s26917484
EuBR01s27300723
EuBR01s27308135
EuBR01s27384772
EuBR01s27439349
EuBR01s27439672
EuBR01s27513676
EuBR01s27552059
EuBR01s27603346
EuBR01s27620338
EuBR01s27763199
EuBR01s28075598
EuBR01s28075886
EuBR01s28076255
EuBR01s28130416
EuBR01s28137537
EuBR01s28147836
EuBR01s28192650
EuBR01s28282646
EuBR01s28310307
EuBR01s28386394
EuBR01s28558104
EuBR01s28644736
EuBR01s28888441
EuBR01s28948431
EuBR01s29272014
EuBR01s29349083

EuBR03s13511865
EuBR03s13515099
EuBR03s13523372
EuBR03s13543792
EuBR03s13546894
EuBR03s13560964
EuBR03s13580529
EuBR03s13606360
EuBR03s13625624
EuBR03s13633658
EuBR03s513717529
EuBR03s13785231
EuBR03s13893256
EuBR03s13894578
EuBR03s13958678
EuBR03s514033142
EuBR03s14131890
EuBR03s14287855
EuBR03s514347382
EuBR03s14379576
EuBR03s143827
EuBR03s14546836
EuBR03s14614067
EuBR03s14623477
EuBR03s51472926
EuBR03s51476876
EuBR03s14771899
EuBR03s14845589
EuBR03s14871064
EuBR03s14926058
EuBR03s14952804

EuBR05s510621754
EuBR05s510721272
EuBR05s10734770
EuBR05s10811683
EuBR05s10849375
EuBR05s10899614
EuBR05s10934748
EuBR05510944971
EuBR05511234243
EuBR05s11358197
EuBR05511405342
EuBR05s11405800
EuBR05511424278
EuBR05511462321
EuBR05511476016
EuBR05s51150240

EuBR05s11658299
EuBR05511726406
EuBR05s11830164
EuBR05s11838540
EuBR05s1184529

EuBR05s11982266
EuBR05s12077930
EuBR05s12133588
EuBR05s12155054
EuBR05512161061
EuBR05512212045
EuBR05s12357626
EuBR05s12440838
EuBR05512482176
EuBR05512484208

EuBR06s45195826
EuBR06s45211362
EuBR06s45236113
EuBR06s4523893
EuBR06s45239331
EuBR06s45262459
EuBR06s45326083
EuBR06s45326083
EuBR06s4539326
EuBR06s45411644
EuBR06s45447648
EuBR06s45568240
EuBR06s45571443
EuBR06s45664437
EuBR06s45722416
EuBR06s45728505
EuBR06s45760304
EuBR06s45795828
EuBR06s45950228
EuBR06s46002712
EuBR06s46004277
EuBR06s46058269
EuBR06s461414
EuBR06s46163169
EuBR06s4619812
EuBR06s46270295
EuBR06s46270802
EuBR06s46273728
EuBR06s46274000
EuBR06s46309592
EuBR06s46373661

EuBR08s41408832
EuBR08s41610775
EuBR08s4163921
EuBR08s41659732
EuBR08s41835233
EuBR08s41839459
EuBR08s41948138
EuBR08s42133747
EuBR08s42203503
EuBR08s4226934
EuBR08s42584810
EuBR08s4263555
EuBR08s42722859
EuBR08s4282214
EuBR08s4283423
EuBR08s42966229
EuBR08s43109678
EuBR08s43140796
EuBR08s43210948
EuBR08s43225352
EuBR08s43316426
EuBR08s43477776
EuBR08s43638148
EuBR08s436557
EuBR08s43687849
EuBR08s43694855
EuBR08s43845757
EuBR08s44107042
EuBR08s44128518
EuBR08s44135445
EuBR08s44154741

EuBR10s22005881
EuBR10s22091936
EuBR10s22217439
EuBR10s22257410
EuBR10s22307515
EuBR10s22431348
EuBR10s22516085
EuBR10s22516156
EuBR10s22827381
EuBR10s22847544
EuBR10s22891546
EuBR10s2297109

EuBR10s22971342
EuBR10s23018413
EuBR10s23018557
EuBR10s23023367
EuBR10s23046586
EuBR10s23090436
EuBR10s2313747

EuBR10s23506119
EuBR10s23531134
EuBR10s23625315
EuBR10s23713779
EuBR10s2375722

EuBR10s23934274
EuBR10s23937152
EuBR10s23938580
EuBR10s24014238
EuBR10s24027505
EuBR10s24028472
EuBR10s24192141
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EuBR01s2950826

EuBR01s29519559
EuBR01s29575081
EuBR01s29587512
EuBR01s29739182
EuBR01s29772511
EuBR01s30032104
EuBR01s30053469
EuBR01s30095215
EuBR01s30204092
EuBR01s30236805
EuBR01s30248811
EuBR01s30360983
EuBR01s3040205

EuBR01s30663879
EuBR01s30866683
EuBR01s30935585
EuBR01s30949369
EuBR01s31007585
EuBR01s31014967
EuBR01s31050319
EuBR01s31065185
EuBR01s31181912
EuBR01s31211899
EuBR01s31259834
EuBR01s31498146
EuBR01s31501591
EuBR01s31578396
EuBR01s31646395
EuBR01s31695533
EuBR01s31766412

EuBR03s14953652
EuBR03s15076296
EuBR03s15077219
EuBR03s15162960
EuBR03s15336416
EuBR03s1536340

EuBR03s15446405
EuBR03s15606002
EuBR03s15615915
EuBR03s15650595
EuBR03s15728998
EuBR03s15783488
EuBR03s15832584
EuBR03s15911878
EuBR03s15954078
EuBR03s15986984
EuBR03s16071416
EuBR03s16085381
EuBR03s16085847
EuBR03s16172871
EuBR03s16303656
EuBR03s16383249
EuBR03s16399573
EuBR03s16493016
EuBR03s16499848
EuBR03s16523362
EuBR03s16547045
EuBR03s16677652
EuBR03s16725544
EuBR03s16733845
EuBR03s16748486

EuBR05s12485844
EuBR05s12606518
EuBR05s12758581
EuBR05s12880638
EuBR05s12992401
EuBR05s13253521
EuBR05s13319875
EuBR05s13429655
EuBR05s13482375
EuBR05s13622039
EuBR05s13649851
EuBR05s13681438
EuBR05s13790648
EuBR05s13791404
EuBR05s13955125
EuBR05s140686
EuBR05s14518258
EuBR05s14668489
EuBR05s14670616
EuBR05s14678633
EuBR05s14894960
EuBR05s1491271
EuBR05s15130980
EuBR05s15142262
EuBR05s15176866
EuBR05s15178053
EuBR05s15218323
EuBR05s15296166
EuBR05s15455290
EuBR05s15701767
EuBR05s15703336

EuBR06s46647397
EuBR06s46669793
EuBR06s46746464
EuBR06s46758356
EuBR06s46763651
EuBR06s46809330
EuBR06s46900950
EuBR06s46901285
EuBR06s46904760
EuBR06s46923611
EuBR06s46963020
EuBR06s47067743
EuBR06s4712996

EuBR06s47243642
EuBR06s47357516
EuBR06s47567260
EuBR06s47585475
EuBR06s47585969
EuBR06s47607338
EuBR06s47657439
EuBR06s47677719
EuBR06s47763557
EuBR06s47843427
EuBR06s47847440
EuBR06s48022953
EuBR06s48111249
EuBR06s48146369
EuBR06s48155899
EuBR06s48162706
EuBR06s48253243
EuBR06s48258320

EuBR08s44221227
EuBR08s44252990
EuBR08s44272938
EuBR08s44284804
EuBR08s44354095
EuBR08s44521054
EuBR08s44585924
EuBR08s44693799
EuBR08s44712268
EuBR08s44745780
EuBR08s44774359
EuBR08s44796002
EuBR08s44802047
EuBR08s44815910
EuBR08s44857061
EuBR08s44875776
EuBR08s44905251
EuBR08s44905374
EuBR08s45088720
EuBR08s45249139
EuBR08s45489265
EuBR08s4561407

EuBR08s45692387
EuBR08s45737932
EuBR08s45959786
EuBR08s45960421
EuBR08s45970755
EuBR08s45971255
EuBR08s4608373

EuBR08s46088187
EuBR08s46208539

EuBR10s24192416
EuBR10s24240251
EuBR10s2426049

EuBR10s2426359

EuBR10s24289100
EuBR10s24315822
EuBR10s24317428
EuBR10s24341217
EuBR10s2440643

EuBR10s24448115
EuBR10s24477966
EuBR10s24693266
EuBR10s2483097

EuBR10s24862783
EuBR10s24884262
EuBR10s24905020
EuBR10s25008448
EuBR10s25064969
EuBR10s25083911
EuBR10s25085181
EuBR10s25162055
EuBR10s2517402

EuBR10s25482497
EuBR10s25655288
EuBR10s25681652
EuBR10s25688038
EuBR10s25726281
EuBR10s25728329
EuBR10s25910403
EuBR10s25994478
EuBR10s25994578
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EuBR01s31787220
EuBR01s31805179
EuBR01s31817588
EuBR01s31975145
EuBR01s32044118
EuBR01s32072399
EuBR01s32138512
EuBR01s32148359
EuBR01s322204
EuBR01s32230851
EuBR01s32393001
EuBR01s32411030
EuBR01s324136
EuBR01s32421359
EuBR01s32617675
EuBR01s32681807
EuBR01s3278083
EuBR01s33047274
EuBR01s33051959
EuBR01s33062318
EuBR01s33078558
EuBR01s33110305
EuBR01s33215614
EuBR01s33220155
EuBR01s33319137
EuBR01s33365472
EuBR01s33386582
EuBR01s33437008
EuBR01s33471144
EuBR01s33523011
EuBR01s33563477

EuBR03s16882719
EuBR03s16993500
EuBR03s17076644
EuBR03s1709808

EuBR03s17273794
EuBR03s17366143
EuBR03s1740666

EuBR03s17529582
EuBR03s17577020
EuBR03s17597997
EuBR03s17600768
EuBR03s17628816
EuBR03s17669167
EuBR03s17703046
EuBR03s17776207
EuBR03s18058802
EuBR03s18146063
EuBR03s18181261
EuBR03s18197923
EuBR03s18221476
EuBR03s18272175
EuBR03s1830072

EuBR03s18315947
EuBR03s18317643
EuBR03s1831824

EuBR03s18462106
EuBR03s18686952
EuBR03s18812199
EuBR03s18918466
EuBR03s19056847
EuBR03s19211074

EuBR05s515845424
EuBR05s15946377
EuBR05s515991277
EuBR05s16195480
EuBR05516223279
EuBR05516231822
EuBR05s16472930
EuBR0551669643

EuBR05s16735919
EuBR05s516735964
EuBR05516860954
EuBR05s51724905

EuBR05s17386550
EuBR05s17503195
EuBR05s1753107

EuBR05s517554672
EuBR05517627067
EuBR05s517671258
EuBR05517684941
EuBR05s1771636

EuBR05s17871654
EuBR05s1795886

EuBR05s18025492
EuBR05s1808678

EuBR05s18216032
EuBR05518216934
EuBR05s1832033

EuBR0551832698

EuBR05s51835528

EuBR05518695004
EuBR05s18747980

EuBR06s48315857
EuBR06s48335351
EuBR06s48352995
EuBR06s48359037
EuBR06s483753
EuBR06s48376199
EuBR06s48377644
EuBR06s48419553
EuBR06s48435836
EuBR06s48496480
EuBR06s48628140
EuBR06s48748001
EuBR06s48761608
EuBR06s48815211
EuBR06s48853063
EuBR06s48905146
EuBR06s48911442
EuBR06s48923447
EuBR06s48953476
EuBR06s49029477
EuBR06s49154273
EuBR06s49175605
EuBR06s49210388
EuBR06s49265681
EuBR06s49280815
EuBR06s49307095
EuBR06s49307367
EuBR06s49411069
EuBR06s4943355
EuBR06s49442916
EuBR06s49465266

EuBR08s46346434
EuBR08s46660504
EuBR08s46705053
EuBR08s46915748
EuBR08s47598457
EuBR08s478021
EuBR08s47878931
EuBR08s47936488
EuBR08s48094414
EuBR08s48097254
EuBR08s4816875
EuBR08s48196461
EuBR08s48198658
EuBR08s48200195
EuBR08s48221666
EuBR08s48350674
EuBR08s48373549
EuBR08s48387743
EuBR08s48419668
EuBR08s48430603
EuBR08s48635693
EuBR08s48660174
EuBR08s48827557
EuBR08s4904620
EuBR08s49149258
EuBR08s49209721
EuBR08s49211177
EuBR08s49245917
EuBR08s49296510
EuBR08s49383097
EuBR08s4938513

EuBR10s26019094
EuBR10s26059774
EuBR10s26119683
EuBR10s2616443

EuBR10s26202564
EuBR10s26216046
EuBR10s26236987
EuBR10s26258039
EuBR10s2634669

EuBR10s26398908
EuBR10s26496950
EuBR10s26506782
EuBR10s26545280
EuBR10s2658606

EuBR10s26622090
EuBR10s26622652
EuBR10s26624634
EuBR10s26697621
EuBR10s26730596
EuBR10s26730791
EuBR10s2677207

EuBR10s26858863
EuBR10s26950840
EuBR10s27040122
EuBR10s27047727
EuBR10s27114215
EuBR10s27281915
EuBR10s27339873
EuBR10s27401390
EuBR10s27430701
EuBR10s27590155
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EuBR01s33603134
EuBR01s33694688
EuBR01s33700658
EuBR01s337130
EuBR01s33721764
EuBR01s33773158
EuBR01s33796029
EuBR01s33797785
EuBR01s33801439
EuBR01s33810829
EuBR01s33811265
EuBR01s33849424
EuBR01s34029733
EuBR01s34157677
EuBR01s34162186
EuBR01s34164038
EuBR01s34164656
EuBR01s34196521
EuBR01s34240389
EuBR01s34242281
EuBR01s34318387
EuBR01s34373371
EuBR01s34395054
EuBR01s34402070
EuBR01s34445738
EuBR01s3445969
EuBR01s34464998
EuBR01s34511460
EuBR01s34511954
EuBR01s34535745
EuBR01s34638909

EuBR03s519242814
EuBR03s19336150
EuBR03s19350095
EuBR03s519427202
EuBR03s19655187
EuBR03s198285
EuBR03s19934012
EuBR03s19967214
EuBR03s20026260
EuBR03s20072250
EuBR03s20082131
EuBR03s2020403
EuBR03s20326863
EuBR03s2054487
EuBR03s20696317
EuBR03s20786086
EuBR03s20832374
EuBR03s20903488
EuBR03s2128018
EuBR03s521478231
EuBR03s21482539
EuBR03s21538959
EuBR03s21599380
EuBR03s21986210
EuBR03s522006477
EuBR03s22025988
EuBR03s22103136
EuBR03s22163005
EuBR03s522180120
EuBR03s22199531
EuBR03s522487246

EuBR05s18764070
EuBR05s18784932
EuBR05s18797068
EuBR05s1881881
EuBR05s1885226
EuBR05s18978265
EuBR05s19155493
EuBR05s19176509
EuBR05s519184568
EuBR05s19196121
EuBR05s19259117
EuBR05s19321587
EuBR05s19359121
EuBR05s19888393
EuBR05s20162059
EuBR05s20225717
EuBR05s20227831
EuBR05s20348578
EuBR05s203488
EuBR05s203583
EuBR05s20884555
EuBR05s21038879
EuBR05s21149518
EuBR05s2160839
EuBR05s21893355
EuBR05s21933232
EuBR05s22007451
EuBR05s22034
EuBR05s22206631
EuBR05s22263116
EuBR05s22457572

EuBR06s49466326
EuBR06s49555220
EuBR06s49616491
EuBR06s49675698
EuBR06s49696540
EuBR06s4976317

EuBR06s49847612
EuBR06s49882407
EuBR06s50002498
EuBR06s50014615
EuBR06s50044405
EuBR06s50054295
EuBR06s50158185
EuBR06s50318056
EuBR06s5032434

EuBR06s50371770
EuBR06s50380184
EuBR06s50547295
EuBR06s50550529
EuBR06s50776000
EuBR06s50846407
EuBR06s50848680
EuBR06s50915849
EuBR06s51030209
EuBR06s51048269
EuBR06s51069212
EuBR06s51094152
EuBR06s51095940
EuBR06s51099600
EuBR06s51106582
EuBR06s51113751

EuBR08s49549409
EuBR08s49605900
EuBR08s49680416
EuBR08s49706808
EuBR08s49932138
EuBR08s49995775
EuBR08s50017803
EuBR08s50069618
EuBR08s50158066
EuBR08s50179368
EuBR08s50285365
EuBR08s50334124
EuBR08s50414167
EuBR08s50578484
EuBR08s50967432
EuBR08s50994797
EuBR08s51006249
EuBR08s51056781
EuBR08s51069114
EuBR08s51071292
EuBR08s51111351
EuBR08s51147826
EuBR08s51164282
EuBR08s51430202
EuBR08s51446842
EuBR08s5184062

EuBR08s51872106
EuBR08s52057566
EuBR08s52060320
EuBR08s52106905
EuBR08s52162769

EuBR10s27629757
EuBR10s2788108

EuBR10s27990813
EuBR10s28029906
EuBR10s28060070
EuBR10s28060757
EuBR10s28087171
EuBR10s28132271
EuBR10s28159471
EuBR10s28175646
EuBR10s28193483
EuBR10s28201591
EuBR10s28231433
EuBR10s28264635
EuBR10s28298545
EuBR10s28365545
EuBR10s28386065
EuBR10s28424173
EuBR10s28479458
EuBR10s28559872
EuBR10s28595825
EuBR10s28738697
EuBR10s2876069

EuBR10s28825451
EuBR10s28929405
EuBR10s28949941
EuBR10s28977028
EuBR10s29067301
EuBR10s29118284
EuBR10s29118681
EuBR10s29187561
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EuBR01s34657326
EuBR01s34683929
EuBR01s34709028
EuBR01s34716678
EuBR01s34760180
EuBR01s34792967
EuBR01s34794666
EuBR01s34949771
EuBR01s35002753
EuBR01s35134168
EuBR01s35165357
EuBR01s35192002
EuBR01s35594052
EuBR01s35664923
EuBR01s35691871
EuBR01s35810494
EuBR01s35894165
EuBR01s35967280
EuBR01s35976466
EuBR01s36004926
EuBR01s36038543
EuBR01s36131945
EuBR01s36175694
EuBR01s36188917
EuBR01s36223931
EuBR01s36224326
EuBR01s36234067
EuBR01s36272503
EuBR01s36407226
EuBR01s36419697
EuBR01s36434500

EuBR03s23145750
EuBR03s23545528
EuBR03s23624404
EuBR03s23639645
EuBR03s23734486
EuBR03s23748733
EuBR03s23766650
EuBR03s2384455

EuBR03s23888649
EuBR03s23938679
EuBR03s23980566
EuBR03s24301200
EuBR03s2451884

EuBR03s24566577
EuBR03s24577017
EuBR03s24591644
EuBR03s24636280
EuBR03s24790370
EuBR03s24907890
EuBR03s25080460
EuBR03s25222007
EuBR03s25401537
EuBR03s25517446
EuBR03s26113939
EuBR03s26114319
EuBR03s26153342
EuBR03s26188897
EuBR03s26220842
EuBR03s26240748
EuBR03s26255526
EuBR03s26279558

EuBR05s22469885
EuBR05s22532087
EuBR05s226594
EuBR05s2271211
EuBR05s522825417
EuBR05s22837582
EuBR05s23026275
EuBR05s23028425
EuBR05s23059932
EuBR05s23186006
EuBR05s2323160
EuBR05s23794379
EuBR05s23854255
EuBR05524321578
EuBR05s24406815
EuBR05s24409106
EuBR05524420291
EuBR05524497743
EuBR05s24633026
EuBR05s24682835
EuBR05524786219
EuBR05s2479340
EuBR05s24830044
EuBR055249542
EuBR05s25057893
EuBR05s25095422
EuBR05s2514413
EuBR05s25236806
EuBR05s25353138
EuBR05s25353384
EuBR05s25368004

EuBR06s51155689
EuBR06s51167247
EuBR06s51370171
EuBR06s5166345

EuBR06s52117865
EuBR06s52130414
EuBR06s52208336
EuBR06s52257530
EuBR06s52285051
EuBR06s52367154
EuBR06s52389546
EuBR06s52423611
EuBR06s52433749
EuBR06s52465149
EuBR06s52488784
EuBR06s52491023
EuBR06s52551543
EuBR06s52667913
EuBR06s52718316
EuBR06s52726186
EuBR06s52726246
EuBR06s5280732

EuBR06s52966059
EuBR06s52971844
EuBR06s52972530
EuBR06s53033405
EuBR06s53055893
EuBR06s53112717
EuBR06s53247071
EuBR06s53295458
EuBR06s53301557

EuBR08s52185066
EuBR08s52298047
EuBR08s52489987
EuBR08s52506095
EuBR08s52640825
EuBR08s52707865
EuBR08s52803799
EuBR08s52941017
EuBR08s53005739
EuBR08s53031703
EuBR08s53143621
EuBR08s53145910
EuBR08s53220779
EuBR08s53246084
EuBR08s53249744
EuBR08s53452794
EuBR08s53501731
EuBR08s53621266
EuBR08s53689841
EuBR08s53736774
EuBR08s53840076
EuBR08s538635

EuBR08s53887824
EuBR08s53896056
EuBR08s54070278
EuBR08s54079804
EuBR08s54126332
EuBR08s54126378
EuBR08s54169378
EuBR08s54170233
EuBR08s54472957

EuBR10s29214463
EuBR10s29214914
EuBR10s2922785

EuBR10s29285461
EuBR10s2934890

EuBR10s29513218
EuBR10s29530400
EuBR10s29639228
EuBR10s29696634
EuBR10s29781067
EuBR10s29783721
EuBR10s29901759
EuBR10s2997217

EuBR10s30128178
EuBR10s3014004

EuBR10s3015413

EuBR10s30336675
EuBR10s30361974
EuBR10s30410580
EuBR10s30577196
EuBR10s30579913
EuBR10s30783982
EuBR10s30790008
EuBR10s3079408

EuBR10s30800012
EuBR10s30829343
EuBR10s3084606

EuBR10s30884727
EuBR10s30908834
EuBR10s30909023
EuBR10s30970086
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EuBR01s36531161
EuBR01s36638667
EuBR01s36644736
EuBR01s3674304

EuBR01s36768486
EuBR01s36778079
EuBR01s36822189
EuBR01s36861714
EuBR01s36897018
EuBR01s37023265
EuBR01s37105262
EuBR01s37116559
EuBR01s37123012
EuBR01s37149582
EuBR01s37169861
EuBR01s37231449
EuBR01s37246830
EuBR01s37316164
EuBR01s37334532
EuBR01s37393799
EuBR01s37461416
EuBR01s3764281

EuBR01s3773934

EuBR01s37830759
EuBR01s3784980

EuBR01s37961873
EuBR01s38019469
EuBR01s38074640
EuBR01s38166664
EuBR01s38175362
EuBR01s38218983

EuBR03s2630395

EuBR03s26317802
EuBR03s26341650
EuBR03s26438187
EuBR03s2671390

EuBR03s526716872
EuBR03s26842380
EuBR03s26868880
EuBR03s27073518
EuBR03s27353041
EuBR03s27354313
EuBR03s27578077
EuBR03s27732006
EuBR03s2798190

EuBR03s28146468
EuBR03s28235603
EuBR03s28408088
EuBR03s528417049
EuBR03s528441236
EuBR03s28702125
EuBR03s29011082
EuBR03s29099364
EuBR03s29112209
EuBR03s29602893
EuBR03s29613918
EuBR03s29615246
EuBR03s29778378
EuBR03s29961499
EuBR03s30014100
EuBR03s30081756
EuBR03s30312914

EuBR05s25458325
EuBR05s2546813

EuBR05s25504973
EuBR05s25594408
EuBR05s2566878

EuBR05s25728248
EuBR05s25975481
EuBR05s26002173
EuBR05s26110705
EuBR05s2613905

EuBR05s26199400
EuBR05s26828435
EuBR05s26888679
EuBR05s27053805
EuBR05s27152502
EuBR05s27270356
EuBR05s2768238

EuBR05s2805492

EuBR05s28370351
EuBR05s28568635
EuBR05s2858029

EuBR05s28732692
EuBR05s28797630
EuBR05s28827843
EuBR05s28968953
EuBR05s2902762

EuBR05s29225515
EuBR05s29396383
EuBR05s29600247
EuBR05s29649251
EuBR05s29706043

EuBR06s53325040
EuBR06s53370704
EuBR06s53424303
EuBR06s53444052
EuBR06s5344686
EuBR06s5356354
EuBR06s53586230
EuBR06s53645781
EuBR06s53696315
EuBR06s5530221
EuBR06s5544307
EuBR06s5547746
EuBR06s5587674
EuBR06s5702071
EuBR06s5755645
EuBR06s5833192
EuBR06s5836018
EuBR06s5840179
EuBR06s5895460
EuBR06s5913249
EuBR06s5957052
EuBR06s6052615
EuBR06s615597
EuBR06s6286856
EuBR06s635694
EuBR06s686413
EuBR06s6913103
EuBR06s7186956
EuBR06s7449568
EuBR06s7514483
EuBR06s7656229

EuBR08s54571182
EuBR08s54616153
EuBR08s54818761
EuBR08s54902548
EuBR08s55003531
EuBR08s55024171
EuBR08s55045479
EuBR08s5525986
EuBR08s55299419
EuBR08s55299834
EuBR08s55354327
EuBR08s5538462
EuBR08s55400176
EuBR08s55418601
EuBR08s55424984
EuBR08s55601771
EuBR08s55641623
EuBR08s556811
EuBR08s55685493
EuBR08s55815875
EuBR08s5589428
EuBR08s55919343
EuBR08s56004307
EuBR08s56214808
EuBR08s56294800
EuBR08s56307843
EuBR08s56327282
EuBR08s56329775
EuBR08s56429374
EuBR08s56472335
EuBR08s56480654

EuBR10s31009043
EuBR10s31016962
EuBR10s31108028
EuBR10s31108348
EuBR10s31131684
EuBR10s31197219
EuBR10s31225183
EuBR10s31275234
EuBR10s31303559
EuBR10s31305033
EuBR10s3136485

EuBR10s31445533
EuBR10s31451220
EuBR10s31463163
EuBR10s31553819
EuBR10s31557493
EuBR10s3165288

EuBR10s31661699
EuBR10s31675097
EuBR10s31724239
EuBR10s31740318
EuBR10s31742816
EuBR10s31753359
EuBR10s31758837
EuBR10s31829347
EuBR10s31893294
EuBR10s31895018
EuBR10s32238782
EuBR10s3233575

EuBR10s3235062

EuBR10s32389734
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EuBR01s38403229
EuBR01s38511232
EuBR01s38548318
EuBR01s38559714
EuBR01s38630555
EuBR01s38734231
EuBR01s38735151
EuBR01s38735391
EuBR01s38877604
EuBR01s38892147
EuBR01s39020991
EuBR01s39048101
EuBR01s39063698
EuBR01s39130532
EuBR01s39156071
EuBR01s39186955
EuBR01s39235275
EuBR01s39327924
EuBR01s39341955
EuBR01s39347419
EuBR01s39392423
EuBR01s39401110
EuBR01s39420818
EuBR01s39427549
EuBR01s39452368
EuBR01s39452417
EuBR01s39456409
EuBR01s39489229
EuBR01s39518496
EuBR01s39635503
EuBR01s39666789

EuBR03s30320776
EuBR03s30321869
EuBR03s30322539
EuBR03s30383415
EuBR03s30407733
EuBR03s30446165
EuBR03s30517231
EuBR03s30546128
EuBR03s30627390
EuBR03s30773472
EuBR03s30774886
EuBR03s30776951
EuBR03s30808784
EuBR03s30814831
EuBR03s30851181
EuBR03s30927403
EuBR03s30941061
EuBR03s31294437
EuBR03s31376516
EuBR03s31397971
EuBR03s31678912
EuBR03s31772904
EuBR03s31791854
EuBR03s3185324

EuBR03s32025843
EuBR03s32070963
EuBR03s32117101
EuBR03s3216182

EuBR03s32185848
EuBR03s32256928
EuBR03s32473139

EuBR05s2983955
EuBR05s29841342
EuBR05s2991630
EuBR05s30047437
EuBR05s3018470
EuBR05s30191289
EuBR05s3021413
EuBR05s30307710
EuBR05s30329629
EuBR05s30738489
EuBR05s30773350
EuBR05s30797083
EuBR05s30918006
EuBR05s30971227
EuBR05s31124252
EuBR05s31232660
EuBR05s31292176
EuBR05s31422113
EuBR05s31574470
EuBR05s31576687
EuBR05s3167276
EuBR05s31805075
EuBR05s31973878
EuBR05s32012506
EuBR05s32212810
EuBR05s32229795
EuBR05s32484687
EuBR05s32489946
EuBR05s326099
EuBR05s32715059
EuBR05s32784112

EuBR06s7660464
EuBR06s7677460
EuBR06s7809267
EuBR06s7820090
EuBR06s7859518
EuBR06s786678

EuBR06s7938607
EuBR06s8059390
EuBR06s810213

EuBR06s8106849
EuBR06s8224733
EuBR06s8244645
EuBR06s833277

EuBR06s8353118
EuBR06s8355792
EuBR06s8369193
EuBR06s843256

EuBR06s8567361
EuBR06s8692418
EuBR06s8821103
EuBR06s883917

EuBR06s8878541
EuBR06s9132005
EuBR06s9146024
EuBR06s9312374
EuBR06s9397591
EuBR06s9401083
EuBR06s9591731
EuBR06s9652984
EuBR06s9761904
EuBR06s9933875

EuBR08s56522062
EuBR08s56555992
EuBR08s56556366
EuBR08s56558690
EuBR08s56574775
EuBR08s56585903
EuBR08s56617298
EuBR08s56686448
EuBR08s56841793
EuBR08s56849477
EuBR08s56921427
EuBR08s56927728
EuBR08s57078267
EuBR08s5712425

EuBR08s57168055
EuBR08s57268493
EuBR08s57293759
EuBR08s57406291
EuBR08s57448628
EuBR08s57905589
EuBR08s57948051
EuBR08s57986419
EuBR08s58128782
EuBR08s58153707
EuBR08s58169042
EuBR08s58182273
EuBR08s58317142
EuBR08s58319487
EuBR08s58399396
EuBR08s58563906
EuBR08s58613631

EuBR10s32532936
EuBR10s32576200
EuBR10s32605419
EuBR10s32646095
EuBR10s32712180
EuBR10s32770536
EuBR10s32912854
EuBR10s32999457
EuBR10s33256868
EuBR10s33322692
EuBR10s33334625
EuBR10s33382598
EuBR10s33526886
EuBR10s33686033
EuBR10s3386425

EuBR10s33949171
EuBR10s34316847
EuBR10s34317845
EuBR10s34318665
EuBR10s34326076
EuBR10s34336341
EuBR10s34336433
EuBR10s34338869
EuBR10s34342357
EuBR10s34352560
EuBR10s34353642
EuBR10s34361108
EuBR10s34361251
EuBR10s34546454
EuBR10s34976759
EuBR10s3501175
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EuBR01s39697335
EuBR01s39699635
EuBR01s39859402
EuBR01s39923683
EuBR01s39954273
EuBR01s39956919
EuBR01s39958856
EuBR01s40047071
EuBR01s40051872
EuBR01s40073630
EuBR01s40188311
EuBR01s40193230
EuBR01s40254706
EuBR01s40256946
EuBR01s4349283
EuBR01s4500036
EuBR01s4878866
EuBR01s4918757
EuBR01s4938143
EuBR01s5074507
EuBR01s5198525
EuBR01s5252707
EuBR01s5375863
EuBR01s5387387
EuBR01s5459120
EuBR01s5554118
EuBR01s5703580
EuBR01s5827365
EuBR0155942963
EuBR01s6006062
EuBR01s6067536

EuBR03s32735178
EuBR03s3282809

EuBR03s3291158

EuBR03s32968616
EuBR03s32987280
EuBR03s33050459
EuBR03s3330565

EuBR03s33380469
EuBR03s33524703
EuBR03s33700758
EuBR03s33783340
EuBR03s33845111
EuBR03s33882164
EuBR03s34037401
EuBR03s34150472
EuBR03s34244522
EuBR03s34558744
EuBR03s3457131

EuBR03s3466774

EuBR03s3478829

EuBR03s34964326
EuBR03s34973324
EuBR03s35027984
EuBR03s3528234

EuBR03s35553627
EuBR03s35677575
EuBR03s3570703

EuBR03s35777524
EuBR03s36043360
EuBR03s36196609
EuBR03s3666061

EuBR05s3287766
EuBR05s329058
EuBR05s33101135
EuBR05s3314439
EuBR05s3340544
EuBR05s33494098
EuBR05s33770430
EuBR05s33813945
EuBR05s33900103
EuBR05s33912702
EuBR05s339815
EuBR05s3400231
EuBR05s34114788
EuBR05s34161791
EuBR05s34164771
EuBR05s34248983
EuBR05s34412710
EuBR05s34447574
EuBR05s34616757
EuBR05s34716316
EuBR05s34755849
EuBR05s3481952
EuBR05s34850669
EuBR05s34907875
EuBR05s34930326
EuBR05s35007903
EuBR05s35052139
EuBR05s35121973
EuBR05s3567450
EuBR05s35679248
EuBR05s35806035

EuBR06s9935186

EuBR07s510001281
EuBR07s10153298
EuBR07s510172978
EuBR0751021561

EuBR07s10263501
EuBR07s510277070
EuBR07510313474
EuBR07s10313838
EuBR07s1038340

EuBR07s10384079
EuBR07510511648
EuBR07s10686030
EuBR07s510719729
EuBR07510815226
EuBR07s10883541
EuBR07510926272
EuBR07s10957537
EuBR07s10968903
EuBR07s11066886
EuBR07s11070786
EuBR07s11086293
EuBR07511209591
EuBR07s51127255

EuBR07s11295536
EuBR07s11299303
EuBR07511363974
EuBR07511378135
EuBR07511446373
EuBR07s511708410
EuBR07511861642

EuBR08s58620105
EuBR08s58625596
EuBR08s58699309
EuBR08s5872249
EuBR08s58790800
EuBR08s58805432
EuBR08s58805675
EuBR08s58808296
EuBR08s58816323
EuBR08s58832490
EuBR08s58840568
EuBR08s58843263
EuBR08s58890222
EuBR08s58898806
EuBR08s5900669
EuBR08s59009507
EuBR08s59035201
EuBR08s59125832
EuBR08s59132966
EuBR08s59187268
EuBR08s59221354
EuBR08s5930894
EuBR08s59341403
EuBR08s59512182
EuBR08s595840
EuBR08s59719415
EuBR08s59840497
EuBR08s5995723
EuBR08s60046939
EuBR08s6004763
EuBR08s60076543

EuBR10s35036874
EuBR10s35107799
EuBR10s35108620
EuBR10s35206809
EuBR10s35226041
EuBR10s35239217
EuBR10s35310304
EuBR10s35319433
EuBR10s35327672
EuBR10s35347663
EuBR10s35351781
EuBR10s35415640
EuBR10s35419585
EuBR10s35421439
EuBR10s35470028
EuBR10s35472061
EuBR10s35492137
EuBR10s355391
EuBR10s35550316
EuBR10s35686404
EuBR10s35742318
EuBR10s35778666
EuBR10s35804575
EuBR10s35823137
EuBR10s35909572
EuBR10s3594677
EuBR10s35958757
EuBR10s36032108
EuBR10s36071323
EuBR10s36076315
EuBR10s3613577
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EuBR01s6126438
EuBR01s6175405
EuBR01s6179052
EuBR01s6264130
EuBR01s6266581
EuBR01s6269228
EuBR01s6390987
EuBR01s6416780
EuBR01s6503591
EuBR01s6540013
EuBR01s6557585
EuBR01s6609987
EuBR01s6613697
EuBR01s681848

EuBR01s7137057
EuBR01s7362853
EuBR01s7373896
EuBR01s7428972
EuBR01s7432243
EuBR01s744693

EuBR01s7580696
EuBR01s7588451
EuBR01s7593122
EuBR01s764372

EuBR01s7660871
EuBR01s7709603
EuBR01s7758551
EuBR01s7932362
EuBR01s7961704
EuBR01s8045746
EuBR01s8054266

EuBR03s3684976

EuBR03s3693618

EuBR03s36936852
EuBR03s37004118
EuBR03s37049530
EuBR03s3711537

EuBR03s37229904
EuBR03s3743011

EuBR03s3750824

EuBR03s37699124
EuBR03s3780566

EuBR03s37875650
EuBR03s37915754
EuBR03s3793512

EuBR03s38035443
EuBR03s38127746
EuBR03s38204136
EuBR03s38256250
EuBR03s38284338
EuBR03s38350216
EuBR03s38409696
EuBR03s38437597
EuBR03s38499407
EuBR03s38713214
EuBR03s38836552
EuBR03s38924267
EuBR03s38970105
EuBR03s39209978
EuBR03s3922244

EuBR03s3922677

EuBR03s39281764

EuBR05s35878082
EuBR05s36080000
EuBR05s36198138
EuBR05s36205190
EuBR05s36697047
EuBR05s36704444
EuBR05s36804954
EuBR05s36805186
EuBR05s36814229
EuBR05s369927
EuBR05s37473361
EuBR05s37581272
EuBR05s37589572
EuBR05s3761743
EuBR05s37823929
EuBR05s37935125
EuBR05s38117650
EuBR05s38471167
EuBR05s38519865
EuBR05s38613831
EuBR05s3862685
EuBR05s38765727
EuBR05s38797413
EuBR05s3922911
EuBR05s39809420
EuBR05s39944823
EuBR05s40023907
EuBR05s4053189
EuBR05s40532733
EuBR05s40534595
EuBR05s40562808

EuBR07s512072554
EuBR07512709236
EuBR07s1277764

EuBR07512892612
EuBR07513134410
EuBR07s13168168
EuBR07s513220051
EuBR07s513274888
EuBR07s13280545
EuBR07513292832
EuBR07s513297172
EuBR07s513363014
EuBR07s13599826
EuBR07s513887715
EuBR07514115506
EuBR07514132542
EuBR07s514726237
EuBR07s514731928
EuBR07s514778001
EuBR07s514833471
EuBR07514892521
EuBR07515220592
EuBR07s15378805
EuBR07s15409585
EuBR07515423370
EuBR07515429132
EuBRO07s515477341
EuBR07s15503807
EuBR07s15534839
EuBR07s15619891
EuBR07s1570190

EuBR08s60082757
EuBR08s60160315
EuBR08s60241616
EuBR08s60242601
EuBR08s60358574
EuBR08s60376900
EuBR08s60382500
EuBR08s60932673
EuBR08s611033
EuBR08s61116206
EuBR08s612070
EuBR08s6136615
EuBR08s61433986
EuBR08s61684125
EuBR08s62226906
EuBR08s62265244
EuBR08s62340406
EuBR08s62454798
EuBR08s62495966
EuBR08s62528299
EuBR08s62553063
EuBR08s62598843
EuBR08s62832310
EuBR08s6284762
EuBR08s62983447
EuBR08s6303200
EuBR08s63045087
EuBR08s63150902
EuBR08s63153131
EuBR08s63166373
EuBR08s63179167

EuBR10s36159580
EuBR10s3631614

EuBR10s36609140
EuBR10s36610697
EuBR10s36669408
EuBR10s36669907
EuBR10s36672447
EuBR10s36707054
EuBR10s36731710
EuBR10s36757161
EuBR10s36855042
EuBR10s36890929
EuBR10s36922094
EuBR10s36949506
EuBR10s36962709
EuBR10s37092865
EuBR10s37126871
EuBR10s37304814
EuBR10s3734367

EuBR10s37367023
EuBR10s37463338
EuBR10s37489432
EuBR10s37490409
EuBR10s37538927
EuBR10s37557012
EuBR10s37570285
EuBR10s37655037
EuBR10s37912005
EuBR10s37945631
EuBR10s37969337
EuBR10s3800589
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EuBR01s8188793
EuBR01s8211662
EuBR01s8253760
EuBR01s8255985
EuBR01s8325561
EuBR01s8352335
EuBR01s8623827
EuBR01s8852736
EuBR01s94197
EuBR01s9475286
EuBR01s9587213
EuBR01s9639429
EuBR01s9645965
EuBR01s967344
EuBR01s9838468
EuBR01s9924590
EuBR02s510027314
EuBR02s10239773
EuBR02s10300691
EuBR02s10310435
EuBR02s10313681
EuBR02510314872
EuBR02s510317406
EuBR02s510318219
EuBR02s510320371
EuBR02510341654
EuBR02s10350589
EuBR02s510352118
EuBR02s10376986
EuBR02s10398551
EuBR02s10475666

EuBR03s39287963
EuBR03s39570489
EuBR03s39589668
EuBR03s39763591
EuBR03s39787627
EuBR03s3982876
EuBR03s3996233
EuBR03s40133094
EuBR03s40175967
EuBR03s4018713
EuBR03s4037088
EuBR03s40504403
EuBR03s40884558
EuBR03s40958502
EuBR03s4120918
EuBR03s41326511
EuBR03s4146824
EuBR03s4147247
EuBR03s41795480
EuBR03s41815881
EuBR03s42180786
EuBR03s4218580
EuBR03s42215530
EuBR03s42304393
EuBR03s42363121
EuBR03s4249801
EuBR03s4250748
EuBR03s4251316
EuBR03s42522846
EuBR03s42526526
EuBR03s42570447

EuBR05s40664123
EuBR05s40867562
EuBR05s4120545
EuBR05s41352517
EuBR05s41425997
EuBR05s4149754
EuBR05s4151478
EuBR05s416373
EuBR05s4174690
EuBR05s41970833
EuBR05s4204299
EuBR05s42282647
EuBR05s42425287
EuBR05s42443392
EuBR05s42465509
EuBR05s42570107
EuBR05s42616445
EuBR05s42836833
EuBR05s4293045
EuBR05s43102006
EuBR05s4325174
EuBR05s43601705
EuBR05s43724562
EuBR05s43823176
EuBR05s4392982
EuBR05s44068289
EuBR05s44447746
EuBR05s44481348
EuBR05s44614015
EuBR05s4463829
EuBR05s44640582

EuBR07s15769081
EuBR07s15999809
EuBR07516001421
EuBR07s16085763
EuBR07s16313887
EuBR07516424821
EuBR07s16470569
EuBR07516531267
EuBR07s16600209
EuBR07s16760661
EuBR07s16768678
EuBR07s16909828
EuBR07s51719264

EuBR07s517480947
EuBR07s17559868
EuBR07s51780258

EuBR07s517818719
EuBR07s17974965
EuBR07517992766
EuBR07s18101309
EuBR07s18103200
EuBR07s518137477
EuBR07518226912
EuBR07s18328631
EuBR07s18515801
EuBR07s18546856
EuBR07518754801
EuBR07s18803349
EuBR07s18905493
EuBR07s18926236
EuBR07s18929549

EuBR08s63279183
EuBR08s63350534
EuBR08s63456876
EuBR08s63460412
EuBR08s63497425
EuBR08s63505619
EuBR08s63637657
EuBR08s63640284
EuBR08s63724246
EuBR08s6391686
EuBR08s64075027
EuBR08s64096060
EuBR08s6412344
EuBR08s6438436
EuBR08s6449619
EuBR08s64671382
EuBR08s64759314
EuBR08s6480280
EuBR08s64831003
EuBR08s65009471
EuBR08s65022251
EuBR08s65070296
EuBR08s6519144
EuBR08s65263712
EuBR08s65550268
EuBR08s65551717
EuBR08s65561665
EuBR08s655766
EuBR08s65828950
EuBR08s65893260
EuBR08s65918188

EuBR10s3805099

EuBR10s38086286
EuBR10s38087368
EuBR10s38115771
EuBR10s38172225
EuBR10s3819518

EuBR10s38223357
EuBR10s3822983

EuBR10s38246891
EuBR10s38271574
EuBR10s38293427
EuBR10s38356199
EuBR10s38403784
EuBR10s38420936
EuBR10s38450897
EuBR10s38451028
EuBR10s38460129
EuBR10s3849577

EuBR10s38701065
EuBR10s38777607
EuBR10s38808438
EuBR10s38964707
EuBR10s38992550
EuBR10s39052825
EuBR10s39085038
EuBR10s39125543
EuBR10s39160534
EuBR10s39196835
EuBR10s39331481
EuBR10s39349845
EuBR10s3995547
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EuBR02s510598141
EuBR02s10671187
EuBR02s10734459
EuBR02s510746250
EuBR02s10958065
EuBR02s10998309
EuBR02511196498
EuBR02s511200272
EuBR02511226595
EuBR02511372463
EuBR02s11535345
EuBR02s11865318
EuBR02511897302
EuBR02s511967140
EuBR02s11989987
EuBR02s1214627

EuBR02s12241113
EuBR02s12508020
EuBR02s12550091
EuBR02s12754089
EuBR02s12845338
EuBR02512928354
EuBR02s13005270
EuBR02s13108763
EuBR02s513165748
EuBR02s13439048
EuBR02s513447337
EuBR02s13562138
EuBR02s13590699
EuBR02513642662
EuBR02s51385011

EuBR03s42866473
EuBR03s43053509
EuBR03s43425252
EuBR03s43522992
EuBR03s43777825
EuBR03s43800148
EuBR03s4392869

EuBR03s44119322
EuBR03s4412784

EuBR03s44214896
EuBR03s44288652
EuBR03s44310736
EuBR03s44333110
EuBR03s4445971

EuBR03s44462090
EuBR03s44507746
EuBR03s4470142

EuBR03s44959658
EuBR03s45279565
EuBR03s45407066
EuBR03s45407603
EuBR03s45407645
EuBR03s45648082
EuBR03s4595544

EuBR03s46035743
EuBR03s46252150
EuBR03s46380045
EuBR03s46380081
EuBR03s46448673
EuBR03s46494261
EuBR03s46530872

EuBR05s44849719
EuBR05s4512922
EuBR05s45175547
EuBR05s45196045
EuBR05s45315426
EuBR05s45519579
EuBR05s45599383
EuBR05s4578675
EuBR05s46003352
EuBR05s4603977
EuBR05s46046741
EuBR05s461278
EuBR05s46137557
EuBR05s46157303
EuBR05s46390640
EuBR05s46425194
EuBR05s46442645
EuBR05s46656633
EuBR05s46682806
EuBR05s46785026
EuBR05s46919961
EuBR05s46994896
EuBR05s47095761
EuBR05s47150804
EuBR05s47254504
EuBR05s47292820
EuBR05s47611317
EuBR05s47667880
EuBR05s47711530
EuBR05s48058595
EuBR05s48168973

EuBR07s18929926
EuBR0751912607
EuBR07s19398372
EuBR07s19525666
EuBR07s19595785
EuBR07s19692198
EuBR07s19720365
EuBR0751974823
EuBR07519750464
EuBR07519816211
EuBR07s20108398
EuBR07s520140115
EuBR07520506382
EuBR07s520507214
EuBR07520547404
EuBR07520601584
EuBR07s2069087
EuBR07s20739519
EuBR07s520907467
EuBR07s20913625
EuBR07s209196
EuBR07s20940068
EuBR07520960284
EuBR07s521217728
EuBR07521286182
EuBR07521311284
EuBR07s21361733
EuBR07s21362860
EuBR07s21396601
EuBR07s21706538
EuBR07521844435

EuBR08s66154300
EuBR08s66182264
EuBR08s66263208
EuBR08s66263522
EuBR08s66331857
EuBR08s66340922
EuBR08s66398391
EuBR08s66517670
EuBR08s66579247
EuBR08s66598004
EuBR08s66852639
EuBR08s66909028
EuBR08s66910515
EuBR08s66912792
EuBR08s66912853
EuBR08s66932421
EuBR08s66981292
EuBR08s66996545
EuBR08s67157995
EuBR08s67228292
EuBR08s67291739
EuBR08s67411596
EuBR08s67465495
EuBR08s67534634
EuBR08s67641342
EuBR08s67697745
EuBR08s67767514
EuBR08s67884645
EuBR08s67973650
EuBR08s68201994
EuBR08s68371815

EuBR10s4124346
EuBR10s4143009
EuBR10s4146377
EuBR10s4206105
EuBR10s4212791
EuBR10s4560486
EuBR10s457242

EuBR10s4704446
EuBR10s4730502
EuBR10s4821311
EuBR10s482529

EuBR10s4934926
EuBR10s4955671
EuBR10s508195

EuBR10s5298002
EuBR10s5383090
EuBR10s5546437
EuBR10s571888

EuBR10s5741399
EuBR10s5770465
EuBR10s578422

EuBR10s580274

EuBR10s5823835
EuBR10s5931917
EuBR10s602266

EuBR10s6023238
EuBR10s6142034
EuBR10s6402350
EuBR10s6497798
EuBR10s6500553
EuBR10s6510575
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EuBR02s13900211
EuBR02s514020932
EuBR02s14136303
EuBR02s514161623
EuBR02s514322721
EuBR02s143500

EuBR02s14400809
EuBR02s514402513
EuBR02514413564
EuBR02514463233
EuBR02514478986
EuBR02s514496114
EuBR02s14510696
EuBR02514514639
EuBR02514587520
EuBR02s14600383
EuBR02s14657100
EuBR02s14969789
EuBR02s15014727
EuBR02s15054839
EuBR02s15095626
EuBR02s515148924
EuBR02s15336591
EuBR02s515415215
EuBR02s515498774
EuBR02s15539365
EuBR02s15691810
EuBR02s15740907
EuBR02s515839174
EuBR02s15841062
EuBR02s15860636

EuBR03s46621051
EuBR03s4664402
EuBR03s46656892
EuBR03s46756853
EuBR03s4686970
EuBR03s4704359
EuBR03s47159
EuBR03s47452205
EuBR03s47452480
EuBR03s47561019
EuBR03s47566831
EuBR03s47598487
EuBR03s47605375
EuBR03s47614691
EuBR03s47980940
EuBR03s48499852
EuBR03s48500649
EuBR03s48521929
EuBR03s48662136
EuBR03s48665495
EuBR03s48693744
EuBR03s4885403
EuBR03s48961271
EuBR03s48995185
EuBR03s4913964
EuBR03s49321494
EuBR03s49357063
EuBR03s49424033
EuBR03s4944189
EuBR03s49448041
EuBR03s49513601

EuBR05s48170299
EuBR05s48233732
EuBR05s4825231

EuBR05s4826306

EuBR05s48492247
EuBR05s48600567
EuBR05s48704792
EuBR05s48743976
EuBR05s49094756
EuBR05s4929112

EuBR05s49306602
EuBR05s49417086
EuBR05s4954512

EuBR05s4963350

EuBR05s49900949
EuBR05s50066946
EuBR05s50129211
EuBR05s50150948
EuBR05s50204001
EuBR05s5054665

EuBR05s50587795
EuBR05s5062758

EuBR05s50756148
EuBR05s5076187

EuBR05s50935166
EuBR05s51195152
EuBR05s51370522
EuBR05s51959148
EuBR05s51998402
EuBR05s52002738
EuBR05s52269361

EuBR07521884292
EuBR07s521970197
EuBR07522011695
EuBR07s22066901
EuBR07s522144964
EuBR07s22338068
EuBR07s22658078
EuBR07522695677
EuBR07s522705402
EuBR07s523144444
EuBR07s23531091
EuBR07s23536079
EuBR07s523577106
EuBR07s23628518
EuBR07523642819
EuBR07s523841772
EuBR07s523879547
EuBR07523924811
EuBR07524108140
EuBR07524229448
EuBR07s24486587
EuBR07s24518250
EuBR07524547390
EuBR07s24563456
EuBR07524744439
EuBR07s24831650
EuBR07524868785
EuBR07524993418
EuBR07s25035963
EuBR0752514648

EuBR07s525243157

EuBR08s68510535
EuBR08s68512984
EuBR08s68513497
EuBR08s68563309
EuBR08s68564849
EuBR08s68699249
EuBR08s68772669
EuBR08s68807502
EuBR08s68807928
EuBR08s68896157
EuBR08s68933397
EuBR08s69025095
EuBR08s69104825
EuBR08s69258626
EuBR08s69332178
EuBR08s69376379
EuBR08s69405230
EuBR08s69447451
EuBR08s69480970
EuBR08s69570512
EuBR08s69645229
EuBR08s69676955
EuBR08s69719435
EuBR08s6984529

EuBR08s69895006
EuBR08s70117054
EuBR08s70423573
EuBR08s70453561
EuBR08s70488731
EuBR08s70548177
EuBR08s7064878

EuBR10s6529674
EuBR10s6554415
EuBR10s6555991
EuBR10s6572431
EuBR10s6642045
EuBR10s6698999
EuBR10s6726734
EuBR10s6742267
EuBR10s6798563
EuBR10s6865344
EuBR10s6906290
EuBR10s6909390
EuBR10s6949109
EuBR10s6974569
EuBR10s7017662
EuBR10s7102077
EuBR10s7190108
EuBR10s719847

EuBR10s7235380
EuBR10s7254559
EuBR10s7290621
EuBR10s7335002
EuBR10s7392020
EuBR10s7433928
EuBR10s7453411
EuBR10s7509574
EuBR10s7690806
EuBR10s772457

EuBR10s7738887
EuBR10s7740560
EuBR10s7749890
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EuBR02s15993900
EuBR02s16001653
EuBR02516104870
EuBR02s16359530
EuBR02s16381351
EuBR02s16381393
EuBR02s16400691
EuBR02516401075
EuBR02516466278
EuBR02s16558452
EuBR02s16558800
EuBR02s16606373
EuBR02s516607411
EuBR02516779945
EuBR02516790428
EuBR02s16943694
EuBR02s17012536
EuBR02s17063516
EuBR02s517091524
EuBR02s17144277
EuBR02s517169144
EuBR02s1724939

EuBR02s17265451
EuBR02s17270960
EuBR02s17373558
EuBR02s17487805
EuBR02s17500401
EuBR02s17539092
EuBR02s17562546
EuBR02s17577750
EuBR02s51792148

EuBR03s49570383
EuBR03s49585024
EuBR03s4963121
EuBR03s49696578
EuBR03s49813753
EuBR03s49926707
EuBR03s5011305
EuBR03s5014247
EuBR03s5018882
EuBR03s50198165
EuBR03s50210155
EuBR03s50305698
EuBR03s5052259
EuBR03s50638738
EuBR03s5071337
EuBR03s50784012
EuBR03s50829846
EuBR03s50879742
EuBR03s50888963
EuBR03s50890985
EuBR03s5089598
EuBR03s50928841
EuBR03s512563
EuBR03s5126242
EuBR03s51385348
EuBR03s51389837
EuBR03s51416261
EuBR03s51529723
EuBR03s516679
EuBR03s5169881
EuBR03s51887600

EuBR05s52715391
EuBR05s52720370
EuBR05s52882136
EuBR05s52950520
EuBR05s53123638
EuBR05s53142212
EuBR05s53844460
EuBR05s5395887

EuBR05s54018543
EuBR05s5440368

EuBR05s54733450
EuBR05s54767204
EuBR05s54793981
EuBR05s54876426
EuBR05s55148959
EuBR05s5561911

EuBR05s55718418
EuBR05s5572087

EuBR05s5572134

EuBR05s55814459
EuBR05s56076431
EuBR05s56167844
EuBR05s56193308
EuBR05s56197083
EuBR05s57000731
EuBR05s57082228
EuBR05s57190602
EuBR05s57220972
EuBR05s57289025
EuBR05s57400865
EuBR05s57413304

EuBR07525295743
EuBR07s25442144
EuBR07s25726650
EuBR07525942872
EuBR07s25979255
EuBR07526011171
EuBR07s26043882
EuBR07526116691
EuBR07s526116741
EuBR07526265943
EuBR07s26334135
EuBR07526520429
EuBR07s266199
EuBR07526758723
EuBR07s26849680
EuBR07s527102268
EuBR07s527213047
EuBR07s527214012
EuBR07s27716999
EuBR07s28005280
EuBR07s528071074
EuBR07s28340708
EuBR07s528418181
EuBR07528419481
EuBR07s28499843
EuBR07s28762536
EuBR07528941682
EuBR07s29033047
EuBR07s2903478
EuBR07s29080200
EuBR07529448831

EuBR08s7072147
EuBR08s7072216
EuBR08s707514
EuBR08s70802706
EuBR08s7141153
EuBR08s71474479
EuBR08s71475578
EuBR08s71505348
EuBR08s71510207
EuBR08s71510808
EuBR08s71575702
EuBR08s71627038
EuBR08s71638628
EuBR08s71928428
EuBR08s71935399
EuBR08s71962686
EuBR08s71988837
EuBR08s71991363
EuBR08s72058389
EuBR08s72128419
EuBR08s7216047
EuBR08s72205920
EuBR08s72296966
EuBR08s72301031
EuBR08s72330958
EuBR08s72362543
EuBR08s72401894
EuBR08s72425369
EuBR08s72449080
EuBR08s72456774
EuBR08s72573061

EuBR10s7774761
EuBR10s7802036
EuBR10s7815932
EuBR10s782902
EuBR10s7857476
EuBR10s7930904
EuBR10s8009438
EuBR10s8020347
EuBR10s8079526
EuBR10s8102141
EuBR10s8103139
EuBR10s8356994
EuBR10s8377116
EuBR10s8400159
EuBR10s8408018
EuBR10s8551101
EuBR10s8599942
EuBR10s86578
EuBR10s8689657
EuBR10s9004023
EuBR10s9005124
EuBR10s9053484
EuBR10s9055730
EuBR10s9097754
EuBR10s9118672
EuBR10s9118727
EuBR10s91250
EuBR10s9139941
EuBR10s9210592
EuBR10s9243240
EuBR10s9283499
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EuBR02s1792966

EuBR02s1796047

EuBR02s18088025
EuBR02s1826668

EuBR02s18270266
EuBR02s18300724
EuBR02s18304123
EuBR02s1831663

EuBR02s1834613

EuBR02s18507967
EuBR02s18734039
EuBR02s18744423
EuBR02s19206297
EuBR02s19267911
EuBR02s19331183
EuBR02s19410765
EuBR02s19451806
EuBR02s19778734
EuBR02s19921809
EuBR02s20051084
EuBR02s20132357
EuBR02s2016228

EuBR02s20231745
EuBR02s20451816
EuBR02s20478854
EuBR02s20488647
EuBR02s20671380
EuBR02s20724645
EuBR02s20865561
EuBR02s20887190
EuBR02s20925107

EuBR03s52220952
EuBR03s52419714
EuBR03s52629986
EuBR03s52639824
EuBR03s52690624
EuBR03s527084

EuBR03s52763307
EuBR03s52804661
EuBR03s52867338
EuBR03s52907813
EuBR03s53013121
EuBR03s53044663
EuBR03s53046229
EuBR03s53070031
EuBR03s53162315
EuBR03s53222092
EuBR03s53264285
EuBR03s53432596
EuBR03s53460513
EuBR03s53466415
EuBR03s53651750
EuBR03s53862438
EuBR03s53910924
EuBR03s53998992
EuBR03s54061096
EuBR03s54134979
EuBR03s54136566
EuBR03s54138004
EuBR03s54402764
EuBR03s54456904
EuBR03s54477792

EuBR05s57414738
EuBR05s57854945
EuBR05s57874121
EuBR05s57940539
EuBR05s58011335
EuBR05s58012795
EuBR05s58282530
EuBR05s58580395
EuBR05s58595921
EuBR05s59179085
EuBR05s59310220
EuBR05s59484693
EuBR05s59528839
EuBR05s5964860

EuBR05s5974137

EuBR05s59792312
EuBR05s59984532
EuBR05s6003564

EuBR05s60113904
EuBR05s60114477
EuBR05s60169646
EuBR05s60220787
EuBR05s6027672

EuBR05s60382252
EuBR05s60412203
EuBR05s60415266
EuBR05s60558941
EuBR05s60561480
EuBR05s6088550

EuBR05s61042804
EuBR05s61072976

EuBR07529474155
EuBR07s29557758
EuBR07529599856
EuBR07529601042
EuBR07s30359767
EuBR07s30625533
EuBR07s30686364
EuBR07s30830026
EuBR07s30994788
EuBR07s31000220
EuBR07s531114526
EuBR07s31132297
EuBR07s31169116
EuBR07s531227392
EuBR07s31242155
EuBR07s31329864
EuBR07s31426518
EuBR07s31595332
EuBR07s31618796
EuBR07s32085744
EuBR07s32231850
EuBR07s532299471
EuBR07s32336550
EuBR07s323406

EuBR07s32359036
EuBR07s32373552
EuBR07s32373858
EuBR07s32374075
EuBR07s324948

EuBR07s32548670
EuBR07s32568262

EuBR08s72577017
EuBR08s72585236
EuBR08s72634900
EuBR08s57282180
EuBR08s73029296
EuBR08s73277583
EuBR08s73287993
EuBR08s73382903
EuBR08s735029
EuBR08s7356809
EuBR08s73646228
EuBR08s73699147
EuBR08s73847501
EuBR08s73893983
EuBR08s73908651
EuBR08s73950270
EuBR08s7416930
EuBR08s74234258
EuBR08s57432911
EuBR08s57492248
EuBR08s7505358
EuBR08s7730024
EuBR08s7800257
EuBR08s7816159
EuBR08s7817444
EuBR08s57845440
EuBR08s7870829
EuBR08s7901268
EuBR08s8047938
EuBR08s8074390
EuBR08s8091022

EuBR10s9300572
EuBR10s9308847
EuBR10s9319897
EuBR10s9331722
EuBR10s9447835
EuBR10s9490463
EuBR10s9561784
EuBR10s9577177
EuBR10s9653560
EuBR10s9669177
EuBR10s9718891
EuBR10s9808416
EuBR10s9809698
EuBR10s9859979
EuBR10s9943587
EuBR11510068656
EuBR11s10138714
EuBR11s1044567
EuBR11s10701883
EuBR11s10759975
EuBR11s10891306
EuBR11510903950
EuBR11s11105344
EuBR11s11114855
EuBR11s11119583
EuBR11s11311667
EuBR11s511396598
EuBR11s11514412
EuBR11s11631530
EuBR11s11640524
EuBR11s11663671
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EuBR02s20978220
EuBR02s21055567
EuBR02s21058415
EuBR02521422306
EuBR02s21555927
EuBR02s21898333
EuBR02521902323
EuBR0252212632

EuBR02522497674
EuBR02522613331
EuBR02s522613752
EuBR02522619512
EuBR02522619797
EuBR02522620127
EuBR02522637402
EuBR02s22661399
EuBR02s22775680
EuBR02s22833213
EuBR02522841966
EuBR02s522842649
EuBR02s522872361
EuBR02s22901333
EuBR02s522964703
EuBR02s22998649
EuBR02s23036888
EuBR02s23037175
EuBR02s23144159
EuBR02s23213141
EuBR02s23238878
EuBR02s23374421
EuBR02s523462981

EuBR03s54592046
EuBR03s54605828
EuBR03s54717225
EuBR03s5478701

EuBR03s54820234
EuBR03s54949668
EuBR03s55011974
EuBR03s55070616
EuBR03s55128474
EuBR03s55140030
EuBR03s55195620
EuBR03s55314213
EuBR03s55501148
EuBR03s55683837
EuBR03s56050401
EuBR03s56052297
EuBR03s56245385
EuBR03s56547149
EuBR03s56600389
EuBR03s56621547
EuBR03s56643359
EuBR03s56803633
EuBR03s56803684
EuBR03s56822132
EuBR03s57070177
EuBR03s57089458
EuBR03s57112067
EuBR03s57225772
EuBR03s57230287
EuBR03s57531380
EuBR03s5758590

EuBR05s61166579
EuBR05s61172792
EuBR05s6121664
EuBR05s61381440
EuBR05s6148258
EuBR05s61584641
EuBR05s6167049
EuBR05s61781177
EuBR05s6187026
EuBR05s61994655
EuBR05s62026478
EuBR05s62485394
EuBR05s62545912
EuBR05s62621329
EuBR05s62624802
EuBR05s62827550
EuBR05s63075018
EuBR05s63176577
EuBR05s63247064
EuBR05s63295387
EuBR05s63678067
EuBR05s6440365
EuBR05s64403929
EuBR05s64430228
EuBR05s64632962
EuBR05s647313
EuBR05s64745802
EuBR05s65238529
EuBR05s65277336
EuBR05s655321
EuBR05s65541135

EuBR07s32603991
EuBR07s32656597
EuBR07s32787576
EuBR07s32787659
EuBR07s33001397
EuBR07s33008790
EuBR07s33071732
EuBR07s33143596
EuBR07s33154230
EuBR07s33155517
EuBR07s33252359
EuBR07s33388661
EuBR07s33504652
EuBR07s33536386
EuBR07s33646157
EuBR07s33646283
EuBR07s33650535
EuBR07s33688257
EuBR07s337975
EuBR07s33958161
EuBR07s34026172
EuBR07s34026713
EuBR07s34027895
EuBR07s34089825
EuBR07s3411211
EuBR07s34207726
EuBR07s34208169
EuBR07s34240712
EuBR07s34242450
EuBR07s34387481
EuBR07s34937835

EuBR08s8095003
EuBR08s8096058
EuBR08s8126891
EuBR08s8219074
EuBR08s8258730
EuBR08s8382523
EuBR08s8403046
EuBR08s8629849
EuBR08s8718842
EuBR08s8752331
EuBR08s876012

EuBR08s8982795
EuBR08s9017334
EuBR08s905840

EuBR08s9100469
EuBR08s9129767
EuBR08s9150324
EuBR08s9202751
EuBR08s9306870
EuBR08s9325036
EuBR08s9362440
EuBR08s9402104
EuBR08s9413628
EuBR08s9420730
EuBR08s9442311
EuBR08s9499456
EuBR08s9543983
EuBR08s9624287
EuBR08s9685006
EuBR08s9745436
EuBR08s9791285

EuBR11s11672978
EuBR11s12012551
EuBR11s12214664
EuBR11s12377913
EuBR11s12422790
EuBR11s12495972
EuBR11s12681674
EuBR11s12786507
EuBR11s12787293
EuBR11s12809632
EuBR11s12937492
EuBR11s13311824
EuBR11s13314828
EuBR11s13374599
EuBR11s13395009
EuBR11s13579954
EuBR11s13591995
EuBR11s13662953
EuBR11s13663627
EuBR11s13802720
EuBR11s13853834
EuBR11s13856899
EuBR11s13865879
EuBR11s13937282
EuBR11s14178834
EuBR11s1430117

EuBR11s1438283

EuBR11s14482337
EuBR11s14511125
EuBR11s14584940
EuBR11s1475045
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EuBR02s23495900
EuBR0252361947

EuBR02523649192
EuBR02s23677860
EuBR02s23678178
EuBR02s23789987
EuBR02s523832192
EuBR02s23901884
EuBR02s23984943
EuBR02s23988668
EuBR02523992210
EuBR02s24016035
EuBR02s24038537
EuBR02s24090363
EuBR02s24159577
EuBR02s524193876
EuBR02s524196773
EuBR02s24355081
EuBR02s24393358
EuBR02s524404771
EuBR02s524517901
EuBR02s524541733
EuBR02s24613952
EuBR02s24638265
EuBR02s24751277
EuBR02s2501728

EuBR02s25043925
EuBR02s25083323
EuBR02s2509769

EuBR0252511632

EuBR02s2517768

EuBR03s57601989
EuBR03s57608948
EuBR03s57623054
EuBR03s5763620

EuBR03s57653207
EuBR03s57655205
EuBR03s57673941
EuBR03s57683489
EuBR03s57705318
EuBR03s57954657
EuBR03s58160459
EuBR03s58391849
EuBR03s58398957
EuBR03s58643182
EuBR03s59087047
EuBR03s59155427
EuBR03s59335996
EuBR03s59838231
EuBR03s59840573
EuBR03s59845159
EuBR03s59960892
EuBR03s60167915
EuBR03s60188266
EuBR03s60228289
EuBR03s60287784
EuBR03s60291894
EuBR03s60293709
EuBR03s60327322
EuBR03s60465227
EuBR03s60486644
EuBR03s60578861

EuBR05s565559182
EuBR05s65584234
EuBR05s65670896
EuBR05s6572461

EuBR05s65810925
EuBR05s6595496

EuBR05s66246445
EuBR05s66327072
EuBR05s66815762
EuBR05s66839511
EuBR05s66858852
EuBR05s66937123
EuBR05s67035537
EuBR05s67120491
EuBR05s67157779
EuBR05s67213755
EuBR05s67312737
EuBR05s67363219
EuBR05s67369993
EuBR05s67406710
EuBR05s67491444
EuBR05s67689510
EuBR05s67828422
EuBR05s68029663
EuBR05s68089725
EuBR05s68098032
EuBR05s68115588
EuBR05s68231124
EuBR05s68428988
EuBR05s6859647

EuBR05s6862553

EuBR07s3495704

EuBR07s35035858
EuBR07s35068610
EuBR07s35164787
EuBR07s35286762
EuBR07s35288229
EuBR07s35386522
EuBR07s35438464
EuBR07s35443950
EuBR07s35644493
EuBR07s35672674
EuBR07s35714807
EuBR07s35816112
EuBR07s35852846
EuBR07s35874347
EuBR07s35885649
EuBR07536248740
EuBR07s36270177
EuBR07s36332481
EuBR0753640471

EuBR07s36423733
EuBR07s536782541
EuBR07s3679197

EuBR07s536977429
EuBR07s36995535
EuBR07s36995579
EuBR07s37002676
EuBR07s37201940
EuBR07s37403912
EuBR07s37405515
EuBR07s37405886

EuBR08s9799535

EuBR09s10025429
EuBR09s10063218
EuBR09s10084495
EuBR09s10187536
EuBR09s10425189
EuBR09s10746316
EuBR09s10998790
EuBR09s11018942
EuBR09s11031397
EuBR09s11085643
EuBR09s11100939
EuBR09s11112528
EuBR09s11145333
EuBR09s11152797
EuBR09s11234508
EuBR09s11235598
EuBR09s11295272
EuBR09s11295515
EuBR09s11325402
EuBR09s11412484
EuBR09s11413883
EuBR09s11443357
EuBR09s11586913
EuBR09s11602831
EuBR09s11682932
EuBR09s11907729
EuBR09s11955152
EuBR09s12116645
EuBR09s12193116
EuBR09s12279594

EuBR11s14838903
EuBR11s1504178
EuBR11s15100600
EuBR11s1511341
EuBR11s15192058
EuBR11s15214093
EuBR11s15273312
EuBR11s15281521
EuBR11s1531731
EuBR11s15319089
EuBR11s15366742
EuBR11s15385104
EuBR11s15397422
EuBR11s15573556
EuBR11s15596876
EuBR11s15645967
EuBR11s15646260
EuBR11s15820174
EuBR11s15825987
EuBR11s16085328
EuBR11s16094480
EuBR11s16112817
EuBR11s16142949
EuBR11s16309107
EuBR11s16317847
EuBR11s16470709
EuBR11s16500
EuBR11s16652281
EuBR11s16902058
EuBR11s16922889
EuBR11s16994648
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EuBR02s25242404
EuBR02s25303935
EuBR02s25313447
EuBR02525334443
EuBR02s2533653

EuBR02s25353633
EuBR02s25406468
EuBR02s52542596

EuBR02s25446658
EuBR02s25489980
EuBR02s25493951
EuBR02s25667918
EuBR02s25797321
EuBR02s25807520
EuBR02s25984891
EuBR02526167376
EuBR02s26242306
EuBR02s26300692
EuBR02s26405463
EuBR02s26465032
EuBR0252652288

EuBR02s26548599
EuBR02s26548990
EuBR0252662562

EuBR02s526747832
EuBR02s26803463
EuBR02526827704
EuBR02s26887029
EuBR02s26918532
EuBR02s26967940
EuBR02s27050204

EuBR03s60679448
EuBR03s6082568
EuBR03s61043192
EuBR03s61120006
EuBR03s61357674
EuBR03s61444996
EuBR03s61556182
EuBR03s61605721
EuBR03s61667567
EuBR03s62095167
EuBR03s62102566
EuBR03s62106130
EuBR03s62132866
EuBR03s62206219
EuBR03s62399002
EuBR03s62425823
EuBR03s62425977
EuBR03s62427003
EuBR03s62444629
EuBR03s62494546
EuBR03s62541926
EuBR03s62640684
EuBR03s62690041
EuBR03s62776048
EuBR03s63224179
EuBR03s6326020
EuBR03s63556072
EuBR03s63711526
EuBR03s63961466
EuBR03s64100442
EuBR03s641243

EuBR05s6862762

EuBR05s68630564
EuBR05s68646695
EuBR05s68875464
EuBR05s68948900
EuBR05s69046609
EuBR05s569260525
EuBR05s69370344
EuBR05s569629920
EuBR05s69634867
EuBR05s69676312
EuBR05s69693680
EuBR05s69727795
EuBR05s69897700
EuBR05s70031041
EuBR05s70077263
EuBR05s70208500
EuBR05s70210869
EuBR05s70217774
EuBR05s70310592
EuBR05s70320316
EuBR05s70362528
EuBR05s70641052
EuBR05s70690581
EuBR05s70966108
EuBR05s71059038
EuBR05s71260326
EuBR05s71343183
EuBR05s71673324
EuBR05s71708798
EuBR05s71769893

EuBR07s37426831
EuBR07s37510870
EuBR07s37965254
EuBR07s37965705
EuBR07s37973814
EuBR07s537974662
EuBR07s38015398
EuBR07s38027732
EuBR07s38039200
EuBR07s38168105
EuBR07s38175193
EuBR07s38175516
EuBR07s38438819
EuBR07s38439330
EuBR07s38482943
EuBR07s38498538
EuBR07s38502964
EuBR07s38506376
EuBR07s38588447
EuBR07s38589781
EuBR07s38595017
EuBR07s38623020
EuBR07s3889224

EuBR07s39159395
EuBR07s39231081
EuBR07s39253000
EuBR07s39322305
EuBR07s3943791

EuBR07s3944183

EuBR07s39552148
EuBR07s39569698

EuBR09s12438231
EuBR09s12653171
EuBR09s12741574
EuBR09s13193403
EuBR09s13293375
EuBR09s13425526
EuBR09s13431177
EuBR09s13440784
EuBR09s13488171
EuBR09s13852788
EuBR09s13941834
EuBR09s14041719
EuBR09s14048126
EuBR09s14133683
EuBR09s14146603
EuBR09s14182668
EuBR09s14323747
EuBR09s14367255
EuBR09s14459376
EuBR09s145090
EuBR09s14629968
EuBR09s14687716
EuBR09s14710372
EuBR09s14776487
EuBR09s14804241
EuBR09s14814047
EuBR09s1484566
EuBR09s14884430
EuBR09s14911539
EuBR09s14975127
EuBR09s15052111

EuBR11s17039223
EuBR11s1713764

EuBR11s17144565
EuBR11s17210461
EuBR11s17259795
EuBR11s17329325
EuBR11s17374832
EuBR11s17490966
EuBR11s17524378
EuBR11s17570404
EuBR11s17570945
EuBR11s17609305
EuBR11s17799147
EuBR11s17924092
EuBR11s17925200
EuBR11s18066325
EuBR11s18075087
EuBR11s18076732
EuBR11s18094286
EuBR11s18108937
EuBR11s18144207
EuBR11s1814500

EuBR11s18185565
EuBR11s18217546
EuBR11s18452420
EuBR11s18553417
EuBR11s1864924

EuBR11s18678721
EuBR11s18756275
EuBR11s18777520
EuBR11s18833733
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EuBR02s2714992

EuBR02s27180420
EuBR02s27197117
EuBR02s2724808

EuBR02s27561478
EuBR02s2773368

EuBR02s27807197
EuBR02s27808084
EuBR02s27827883
EuBR02s27852270
EuBR02s2817433

EuBR02s28496503
EuBR02s28695234
EuBR02s29084642
EuBR02s2915999

EuBR02s29514056
EuBR02s29751922
EuBR02s29869122
EuBR02s29875393
EuBR02s29883365
EuBR02s29885242
EuBR02s29920458
EuBR02s3007603

EuBR02s30501878
EuBR02s30566710
EuBR02s30784535
EuBR02s30849808
EuBR02s3100525

EuBR02s31044321
EuBR02s31080422
EuBR02s31177043

EuBR03s64325521
EuBR03s64517190
EuBR03s64520334
EuBR03s64662970
EuBR03s64676478
EuBR03s64896445
EuBR03s65284093
EuBR03s65345377
EuBR03s6597661

EuBR03s6633899

EuBR03s66569935
EuBR03s66642216
EuBR03s67158771
EuBR03s67257371
EuBR03s67341209
EuBR03s67525892
EuBR03s67564006
EuBR03s6766607

EuBR03s67721279
EuBR03s67770745
EuBR03s6782782

EuBR03s68002783
EuBR03s68111401
EuBR03s68223382
EuBR03s68298724
EuBR03s68315428
EuBR03s68353835
EuBR03s6880372

EuBR03s6891161

EuBR03s68944438
EuBR03s69207177

EuBR05s71844539
EuBR05s71978544
EuBR05s72099027
EuBR05s722176
EuBR05s72420152
EuBR05s72764329
EuBR05s72775242
EuBR05s72845661
EuBR05s7294760
EuBR05s72981950
EuBR05s73014283
EuBR05s73059878
EuBR05s73060185
EuBR05s73074659
EuBR05s73095136
EuBR05s73121079
EuBR05s73139960
EuBR05s73175188
EuBR05s73297737
EuBR05s73339693
EuBR05s73430845
EuBR05s73557019
EuBR05s73560219
EuBR05s73576062
EuBR05s73625913
EuBR05s73670372
EuBR05s73698607
EuBR05s73760965
EuBR05s73769710
EuBR05s73788216
EuBR05s73807149

EuBR07s3957787

EuBR07s39629262
EuBR07s39635424
EuBR07s39687146
EuBR07s39790020
EuBR07s39850376
EuBR07s39928290
EuBR07s3996518

EuBR07s40034329
EuBR07s40075147
EuBR07s540126721
EuBR07s40133639
EuBR07s40143758
EuBR07s540271296
EuBR07s40295508
EuBR07s40313455
EuBR07s4059746

EuBR07s41130536
EuBR07s541220037
EuBR07s541264061
EuBR07s541277993
EuBR07s41318533
EuBR07541353419
EuBR07s41355676
EuBR07s541386144
EuBR07s4140896

EuBR07541415720
EuBR07s541428137
EuBR07541452483
EuBR07s541503372
EuBR07s541504902

EuBR09s15075082
EuBR09s15108268
EuBR09s15172679
EuBR09s15193326
EuBR09s15218856
EuBR09s15244696
EuBR09s15308547
EuBR09s15396092
EuBR09s15432075
EuBR09s15443142
EuBR09s15532269
EuBR09s15593944
EuBR09s15663933
EuBR09s15705913
EuBR09s15899421
EuBR09s15920802
EuBR09s515966935
EuBR09s16219255
EuBR09s1642297

EuBR09s16479341
EuBR09s1650127

EuBR09s16731977
EuBR09s16843751
EuBR09s17184737
EuBR09s17347492
EuBR09s17375609
EuBR09s17500730
EuBR09s17933601
EuBR09s18105502
EuBR09s18147418
EuBR09s18158642

EuBR11s18873797
EuBR11s1900322

EuBR11s19068949
EuBR11s19104457
EuBR11s19190603
EuBR11s19339343
EuBR11s19391711
EuBR11s19501238
EuBR11s19524791
EuBR11519698466
EuBR11s19773838
EuBR11s19897583
EuBR11s19954717
EuBR11s1997246

EuBR11519983483
EuBR11s20018472
EuBR11s2018616

EuBR11s20206278
EuBR11s20216162
EuBR11s20229526
EuBR11s520238029
EuBR11s2026651

EuBR11s20347574
EuBR11s20442647
EuBR11s20486364
EuBR11s20557936
EuBR11s2060084

EuBR11s20790937
EuBR11520918956
EuBR11s21067649
EuBR11s21092962
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EuBR02s31279775
EuBR02s31297624
EuBR02s31317411
EuBR02s31333253
EuBR02s31438053
EuBR02s31473765
EuBR02s31514108
EuBR02s3155323

EuBR02s31584315
EuBR02s31584430
EuBR02s31595260
EuBR02s31665908
EuBR02s31666722
EuBR02s31822986
EuBR02s32036692
EuBR02s32248810
EuBR02s32289483
EuBR02s32319687
EuBR02s32374647
EuBR02s3248471

EuBR02s32593357
EuBR02s3273838

EuBR02s32779957
EuBR02s32786506
EuBR02s3284197

EuBR02s32985285
EuBR02s3301206

EuBR02s33113374
EuBR02s33260701
EuBR02s33266662
EuBR02s33286733

EuBR03s6929415

EuBR03s6932398

EuBR03s6972325

EuBR03s69898254
EuBR03s69935624
EuBR03s570320272
EuBR03s70320339
EuBR03s70443521
EuBR03s70477522
EuBR03s70479799
EuBR03s70491349
EuBR03s70497369
EuBR03s70649568
EuBR03s70668740
EuBR03s70743533
EuBR03s70758297
EuBR03s70769829
EuBR03s70770696
EuBR03s70835784
EuBR03s70896357
EuBR03s71151743
EuBR03s71172051
EuBR03s71231591
EuBR03s71232013
EuBR03s71407252
EuBR03s71416183
EuBR03s71441701
EuBR03s71482895
EuBR03s71484994
EuBR03s71495301
EuBR03s571521469

EuBR05s73877636
EuBR05s73912567
EuBR05s73946486
EuBR05s7403875
EuBR05s74178616
EuBR05s74512868
EuBR05s74562295
EuBR05s74598431
EuBR05s7561292
EuBR05s7622070
EuBR05s7675143
EuBR05s7800603
EuBR05s7999962
EuBR05s8097984
EuBR05s8120463
EuBR05s8152967
EuBR05s8255333
EuBR05s8285340
EuBR05s8331261
EuBR05s843778
EuBR05s8454336
EuBR05s8541086
EuBR05s8628873
EuBR05s8768985
EuBR05s8813258
EuBR05s8813297
EuBR05s8835058
EuBR05s8876453
EuBR05s8950757
EuBR05s896858
EuBR05s898892

EuBR07s41506255
EuBR07s41580867
EuBR07s541644
EuBR07s4177947
EuBR07s41783714
EuBR07s41836563
EuBR07s541845420
EuBR07s41879038
EuBR07s41956739
EuBR07542249204
EuBR07s54237265
EuBR07s42554217
EuBR07s42576590
EuBR07s42731007
EuBR07s542923138
EuBR07s42956023
EuBR07s42964568
EuBR07s42977773
EuBR07s43079802
EuBR07s43118379
EuBR07s543249272
EuBR07s43481299
EuBR07s43589782
EuBR07s43598547
EuBR07s43614480
EuBR07s43645600
EuBR07s43665621
EuBR07543829527
EuBR07s43880580
EuBR07s543928711
EuBR07s43999540

EuBR09s18168614
EuBR09s18321026
EuBR09s18321190
EuBR09s18432625
EuBR09s18450270
EuBR09s18728724
EuBR09s18773089
EuBR09s18782136
EuBR09s188103
EuBR09s18820230
EuBR09s18981742
EuBR09s19024458
EuBR09s19078063
EuBR09s19098283
EuBR09s519166942
EuBR09s19169422
EuBR09s1921277
EuBR09s19277488
EuBR09s19570117
EuBR09s19919254
EuBR09s20044318
EuBR09s20055871
EuBR09s20124677
EuBR09s20201322
EuBR09s20359943
EuBR09s20408405
EuBR09s20451165
EuBR09s20640477
EuBR09s20662824
EuBR09s20823888
EuBR09s2096353

EuBR11s21093093
EuBR11s2109794

EuBR11s21189749
EuBR11s21189792
EuBR11s21241069
EuBR11s21462131
EuBR11s21586805
EuBR11s21678152
EuBR11s21691279
EuBR11s21734948
EuBR11s2181532

EuBR11s21995907
EuBR11s2203303

EuBR11s2206221

EuBR11s22296798
EuBR11s22372110
EuBR11s22429516
EuBR11s22429592
EuBR11s2249465

EuBR11s22502211
EuBR11s22502361
EuBR11s22503420
EuBR11s22506640
EuBR11s22656326
EuBR11s22704745
EuBR11s22766903
EuBR11s22769754
EuBR11s22778417
EuBR11s2296568

EuBR11s23076066
EuBR11s23126835
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EuBR02s3331315
EuBR02s33462558
EuBR02s33841532
EuBR02s34021186
EuBR02s34035034
EuBR02s34103776
EuBR02s34191194
EuBR02s34228733
EuBR02s34314667
EuBR02s34424294
EuBR02s3462043
EuBR02s34642530
EuBR02s34833071
EuBR02s35069469
EuBR02s35176528
EuBR02s35249349
EuBR02s3531501
EuBR02s35386736
EuBR02s35414120
EuBR02s35467767
EuBR02s3549870
EuBR02s35508598
EuBR02s35706266
EuBR02s361079
EuBR02s36225847
EuBR02s36254232
EuBR02s36306034
EuBR02s36330344
EuBR02s36345660
EuBR02s36345763
EuBR02s36410346

EuBR03s71528473
EuBR03s71534010
EuBR03s71545374
EuBR03s71565035
EuBR03s71909341
EuBR03s71945552
EuBR03s71996852
EuBR03s72142067
EuBR03s72232294
EuBR03s72510040
EuBR03s72684904
EuBR03s72774068
EuBR03s72785324
EuBR03s72789808
EuBR03s72850935
EuBR03s72919533
EuBR03s73505055
EuBR03s7351700

EuBR03s73594880
EuBR03s73915874
EuBR03s57404240

EuBR03s74053773
EuBR03s74131841
EuBR03s74139500
EuBR03s74191509
EuBR03s74245823
EuBR03s74482890
EuBR03s74495063
EuBR03s74547971
EuBR03s74548463
EuBR03s7460594

EuBR05s9008236
EuBR05s9041547
EuBR05s9107077
EuBR05s9159343
EuBR05s917189
EuBR05s9173821
EuBR05s9254691
EuBR05s928001
EuBR05s929625
EuBR05s9317957
EuBR05s9341268
EuBR05s93595
EuBR05s9394716
EuBR05s9443553
EuBR05s9491232
EuBR05s962824
EuBR05s9716475
EuBR05s9841884
EuBR06s10012994
EuBR06s10032213
EuBR06s10118936
EuBR06s10215513
EuBR06s10428133
EuBR06s10428538
EuBR06s10802692
EuBR06s11278438
EuBR06s11470899
EuBR06s11479605
EuBR06s11591923
EuBR06s11669192
EuBR06s11692699

EuBR07s544015105
EuBR07s544044058
EuBR07s54408755

EuBR07s544150748
EuBR07s544172966
EuBR07s544185323
EuBR07s544231938
EuBR07s544307540
EuBR07s544313267
EuBR07s544455761
EuBR07s544502716
EuBR07s44532517
EuBR07s544548325
EuBR07s54462070

EuBR07s544712116
EuBR07s544780820
EuBR07s44780895
EuBR07s44811467
EuBR07s544825712
EuBR07s544829279
EuBR07s544830641
EuBR07s44874407
EuBR07s544874764
EuBR07s54491023

EuBR07s44930163
EuBR07s544931174
EuBR07s45039669
EuBR07s545144786
EuBR07s45172973
EuBR07s45236079
EuBR07s545301247

EuBR09s21133185
EuBR09s21133582
EuBR09s21319834
EuBR09s21339336
EuBR09s21382561
EuBR09s2138656
EuBR09s21498719
EuBR09s21503013
EuBR09s21548606
EuBR09s21601666
EuBR09s21617040
EuBR09s52162476
EuBR09s21661438
EuBR09s2171451
EuBR09s21727390
EuBR09s21741045
EuBR09s21749679
EuBR09s21818619
EuBR09s21830827
EuBR09s21842838
EuBR09s21845050
EuBR09s21863026
EuBR09s21873683
EuBR09s22066840
EuBR09s220929
EuBR09s22469623
EuBR09s522477652
EuBR09s22555660
EuBR09s22579275
EuBR09s22580182
EuBR09s522640114

EuBR11s23146192
EuBR11s23202488
EuBR11s23212462
EuBR11s23213638
EuBR11s23260341
EuBR11s23329436
EuBR11s23373737
EuBR11s23514645
EuBR11s23556414
EuBR11s23556948
EuBR11s23567361
EuBR11s23584239
EuBR11s23717987
EuBR11s23870424
EuBR11s23879837
EuBR11523968638
EuBR11s23992708
EuBR11s24104826
EuBR11s24133602
EuBR11s24194988
EuBR11s24502001
EuBR11s24502083
EuBR11s24653887
EuBR11s24819991
EuBR11s24824834
EuBR11s25287828
EuBR11s25345872
EuBR11s2544785

EuBR11s25726361
EuBR11s25786447
EuBR11s25882531
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EuBR02s36420306
EuBR02s36451688
EuBR02s3646164

EuBR02s36468959
EuBR02s36600252
EuBR02s36793287
EuBR02s3690339

EuBR02s3690416

EuBR02s36907569
EuBR02s37036922
EuBR02s37065514
EuBR02s37088799
EuBR02s37094741
EuBR02s37134403
EuBR02s37261886
EuBR02s37283589
EuBR02s37319470
EuBR02s37602773
EuBR02s37605973
EuBR02s37745769
EuBR02s37810842
EuBR02s37811116
EuBR02s37860609
EuBR02s37875146
EuBR02s37875256
EuBR02s37888969
EuBR02s37945097
EuBR02s37960992
EuBR02s37986085
EuBR02s38303195
EuBR02s38453904

EuBR03s74675393
EuBR03s74812223
EuBR03s74830577
EuBR03s74937764
EuBR03s75122755
EuBR03s7514187

EuBR03s7520846

EuBR03s75305113
EuBR03s75307230
EuBR03s7538497

EuBR03s75523762
EuBR03s75529720
EuBR03s75583060
EuBR03s75596929
EuBR03s75819793
EuBR03s75906816
EuBR03s75995817
EuBR03s76109630
EuBR03s76112092
EuBR03s76179960
EuBR03s76211013
EuBR03s76246604
EuBR03s76354202
EuBR03s76391163
EuBR03s76409123
EuBR03s76461117
EuBR03s76509148
EuBR03s77257991
EuBR03s77290605
EuBR03s77300643
EuBR03s77302756

EuBR06s11793513
EuBR06s11794628
EuBR06s12233016
EuBR06s12299145
EuBR06s12935351
EuBR06s12990427
EuBR06s13037369
EuBR06s13091492
EuBR06s13251007
EuBR06s13255196
EuBR06s13267858
EuBR06s13571475
EuBR06s13583045
EuBR06s13591500
EuBR06s13604433
EuBR06s13701035
EuBR06s13889211
EuBR06s13894714
EuBR06s13919826
EuBR06s13960761
EuBR06s13979440
EuBR06s14050731
EuBR06s141534

EuBR06s14161587
EuBR06s14364045
EuBR06s14365021
EuBR06s14380129
EuBR06s14487287
EuBR06s14533893
EuBR06s14533989
EuBR06s14618890

EuBR07s45316684
EuBR07s45463088
EuBR07s545504191
EuBR07s45534305
EuBR07s45686180
EuBR07s45862692
EuBR07s45915600
EuBR07s545944761
EuBR07s545994418
EuBR07s546204914
EuBR07s546210746
EuBR07s546223743
EuBR07s546273116
EuBR07s46309629
EuBR07s46335512
EuBR07s46335622
EuBR07s46444960
EuBR07s46448640
EuBR07s46448970
EuBR07s46549388
EuBR07s46614892
EuBR07s46692298
EuBR07s46705543
EuBR07s46852937
EuBR07s46857057
EuBR07s46926449
EuBR07546940152
EuBR07s46965246
EuBR07s46968619
EuBR07s46992805
EuBR07s47023037

EuBR09s22745356
EuBR09s22796076
EuBR09s22806356
EuBR09s22859761
EuBR09s22874992
EuBR09s22880089
EuBR09s23025908
EuBR09s23166257
EuBR09s23175321
EuBR09s23225173
EuBR09s23259263
EuBR09s23291219
EuBR09s23341137
EuBR09s23374537
EuBR09s23413446
EuBR09s23494932
EuBR09s23612597
EuBR09s23651811
EuBR09s23652163
EuBR09s23652775
EuBR09s23698110
EuBR09s23726313
EuBR09s237779

EuBR09s23813278
EuBR09s23820299
EuBR09s23876066
EuBR09s23905158
EuBR09s523949742
EuBR09s23961077
EuBR09s524004172
EuBR09s24148373

EuBR11s25938600
EuBR11s26122010
EuBR11s26123376
EuBR11s26182382
EuBR11s26297448
EuBR11s26369182
EuBR11s26370160
EuBR11s26540945
EuBR11s2655143

EuBR11s26717877
EuBR11s26764496
EuBR11s26826456
EuBR11526866798
EuBR11s26928448
EuBR11s526932822
EuBR11s26935971
EuBR11s26963277
EuBR11s27072211
EuBR11s27314866
EuBR11s2732113

EuBR11s27507933
EuBR11s27508269
EuBR11s27513179
EuBR11s27620876
EuBR11s27706717
EuBR11s27781895
EuBR11s27806272
EuBR11s27838029
EuBR11s27855645
EuBR11s27920228
EuBR11s27950202
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EuBR02s38816673
EuBR02s38884257
EuBR02s38892859
EuBR02s39021062
EuBR02s39395690
EuBR02s39425816
EuBR02s39486879
EuBR02s39487973
EuBR02s39734180
EuBR02s39785035
EuBR02s39951067
EuBR02s40332108
EuBR02s40355113
EuBR02s40368072
EuBR02s40458838
EuBR02s40925051
EuBR02s4134281

EuBR02s41740255
EuBR02s42165726
EuBR02s42191186
EuBR02s542282861
EuBR02s42283813
EuBR02s42286070
EuBR02s542412665
EuBR02s42441688
EuBR02s42511757
EuBR02s42536387
EuBR02s42543064
EuBR02s42722631
EuBR02s42890006
EuBR02s42901508

EuBR03s77382077
EuBR03s77392158
EuBR03s77534695
EuBR03s77590327
EuBR03s77590997
EuBR03s7771088

EuBRO3s77770666
EuBRO3s77779691
EuBR03s77835817
EuBR03s77842655
EuBR03s77962968
EuBR03s78089703
EuBR03s78344056
EuBR03s78848131
EuBR03s78861059
EuBR03s78910908
EuBR03s79026357
EuBR03s79230075
EuBR03s79279535
EuBR03s79279575
EuBR03s79471485
EuBR03s79508550
EuBR03s79552786
EuBR03s7955300

EuBR03s79679085
EuBR03s79750982
EuBR03s79847266
EuBR03s79847760
EuBR03s79886124
EuBR03s79897659
EuBR03s7994479

EuBR06s14623247
EuBR06s14755332
EuBR06s51480294

EuBR06s14816490
EuBR06s14827916
EuBR06s14870152
EuBR06514898344
EuBR06s14941521
EuBR06s514950074
EuBR06s15129636
EuBR06s15327959
EuBR06s15328485
EuBR06s15378769
EuBR06s15407983
EuBR06s15468990
EuBR06s15473998
EuBR06s515525604
EuBR06s15645355
EuBR06s15799315
EuBR06s15911615
EuBR06s15928514
EuBR06516431126
EuBR06516433744
EuBR06s16520609
EuBR06s516520996
EuBR06s516546825
EuBR06s16677768
EuBR06s16739853
EuBR06s16964032
EuBR06s17135928
EuBR06s17178490

EuBR07s47343237
EuBR07s47433073
EuBR07s47637639
EuBR07547696492
EuBR07s47699536
EuBR07s547701506
EuBR07s5477962
EuBR07s547966451
EuBR07s47966556
EuBR07s47991110
EuBR07s48203869
EuBR07s548215160
EuBR07s48302056
EuBR07s48310883
EuBR07s548413525
EuBR07s48484809
EuBR07s48645399
EuBR07548692884
EuBR07s548714253
EuBR07s48805898
EuBR07s4887826
EuBR07s48920793
EuBR07s548946419
EuBR07s48954636
EuBR07s48988086
EuBR07s48991551
EuBR07s49039318
EuBR07549062261
EuBR07s49198018
EuBR07s49203062
EuBR07s49235926

EuBR09s24182010
EuBR09s24199567
EuBR09s24201648
EuBR09s24245853
EuBR09s24249564
EuBR09s24251319
EuBR09s24389736
EuBR09s24411967
EuBR09s24479860
EuBR09s24484550
EuBR09s24566175
EuBR09s24587097
EuBR09s24716770
EuBR09s24716883
EuBR09s24810533
EuBR09s24826870
EuBR09s24850025
EuBR09s24905590
EuBR09s24908196
EuBR09s24960205
EuBR09s24961022
EuBR09s24963607
EuBR09s24966321
EuBR09s24970508
EuBR09s25015400
EuBR09s250413

EuBR09s25061060
EuBR09s25163817
EuBR09s25199096
EuBR09s25242596
EuBR09s25251994

EuBR11s27957273
EuBR11s28061408
EuBR11s28143896
EuBR11s2818281

EuBR11s28474693
EuBR11s28474923
EuBR11s28516950
EuBR11s28535727
EuBR11s28584043
EuBR11s2873279

EuBR11s28783546
EuBR11s28788799
EuBR11s28789823
EuBR11529040530
EuBR11s2912342

EuBR11s29160183
EuBR11s29225785
EuBR11s29247596
EuBR11s29311127
EuBR11s29388470
EuBR11s29442408
EuBR11s29527663
EuBR11529530600
EuBR11529556853
EuBR11s29557015
EuBR11529562052
EuBR11s29574578
EuBR11s29582504
EuBR11529631395
EuBR11s29784180
EuBR11s29832718
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EuBR02s42953880
EuBR02542962364
EuBR02s42992735
EuBR02s42998434
EuBR02s43111626
EuBR02s431285
EuBR02s43191760
EuBR02s43202596
EuBR02s543219040
EuBR02s43322138
EuBR02s43322636
EuBR02s43322715
EuBR02s43365113
EuBR02s43395688
EuBR02s43398618
EuBR02s43414903
EuBR02s43460872
EuBR02s43524909
EuBR02s43525135
EuBR02s43537176
EuBR02s43559353
EuBR02s43591319
EuBR02s4365818
EuBR02s43698192
EuBR02s43717095
EuBR02s43722209
EuBR02s4376638
EuBR02s43766913
EuBR02s4376866
EuBR02s43864353
EuBR02s43904532

EuBR03s80035602
EuBR03s8203570
EuBR03s8229710
EuBR03s8409136
EuBR03s8513199
EuBR03s8555613
EuBR03s8716322
EuBR03s8759140
EuBR03s8835329
EuBR03s8990102
EuBR03s9116848
EuBR03s9390919
EuBR03s9483764
EuBR03s9599102
EuBR03s9859205
EuBR03s9972622
EuBR04s510144470
EuBR04s10483093
EuBR04s10606014
EuBR04s510627872
EuBR04s10689637
EuBR04s10996193
EuBR04s511057916
EuBR04s11066343
EuBR04s112761
EuBR04s11389962
EuBR04s511397612
EuBR04s511421232
EuBR04s11446593
EuBR0451144923
EuBR04s11515474

EuBR06s17217594
EuBR06s17365452
EuBR06s17526478
EuBR06s17598872
EuBR06s17600246
EuBR06s17784848
EuBR06s17815003
EuBR06s17815276
EuBR06s1785665

EuBR06s17886780
EuBR06s17971137
EuBR06s18002557
EuBR06s18012772
EuBR06s18015941
EuBR06s18043986
EuBR06s18047093
EuBR06s18199946
EuBR06s1832167

EuBR06s18351375
EuBR06s18356398
EuBR06s18382806
EuBR06s18425116
EuBR06s18503595
EuBR06s18568221
EuBR06s18581308
EuBR06s18650325
EuBR06s18744542
EuBR06s18751562
EuBR06s18785047
EuBR06s18787228
EuBR06s18795756

EuBR07s49296090
EuBR07s549296776
EuBR07s549305421
EuBR07549311940
EuBR07s549361112
EuBR07s49377330
EuBR07s49413696
EuBR07s49439948
EuBR07s549442293
EuBR07s49514095
EuBR07s54954026

EuBR07s4956607

EuBR07s549621879
EuBR07s49707058
EuBR07s49740398
EuBR07s549745884
EuBR07s49782293
EuBR07s549812814
EuBR07549827942
EuBR07s49856090
EuBR07s49904001
EuBR07s50069936
EuBR07s50110766
EuBR07s50111663
EuBR07s50213952
EuBR07s50215056
EuBR07s50228731
EuBR07s50283579
EuBR07s50296434
EuBR07s50333473
EuBR07s50350606

EuBR09s25262510
EuBR09s25267162
EuBR09s25288128
EuBR09s25420306
EuBR09s25420654
EuBR09s25421778
EuBR09s25422531
EuBR09s25505493
EuBR09s25510790
EuBR09s25513184
EuBR09s25514195
EuBR09s25622650
EuBR09s25660952
EuBR09s25739284
EuBR09s25816218
EuBR09s25938197
EuBR09s25981335
EuBR09s26076239
EuBR09s26109014
EuBR09s26179201
EuBR09s26198511
EuBR09s26231444
EuBR09s26335068
EuBR09s26359674
EuBR09s26360439
EuBR09s26398386
EuBR09s26485899
EuBR09s2683505
EuBR09s269146
EuBR09s26980190
EuBR09s26989562

EuBR11s529859429
EuBR11s29896621
EuBR11s29911156
EuBR11s29981825
EuBR11s30051458
EuBR11s30053095
EuBR11s30218988
EuBR11s30242349
EuBR11s30262758
EuBR11s30434794
EuBR11s30470504
EuBR11s30513167
EuBR11s30516713
EuBR11s3053699

EuBR11s30563261
EuBR11s30830115
EuBR11s30885776
EuBR11s31134340
EuBR11s31256517
EuBR11s31469615
EuBR11s31623084
EuBR11s31681951
EuBR11s31795829
EuBR11s31814125
EuBR11s31853812
EuBR11s31986025
EuBR11s32075847
EuBR11s32111644
EuBR11s32131031
EuBR11s32218752
EuBR11s32322632
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EuBR02s43905754
EuBR02s43926931
EuBR02s43955653
EuBR02s43976179
EuBR02s44006658
EuBR02s44008570
EuBR02s44030698
EuBR02s44031098
EuBR02s44041857
EuBR02s44085856
EuBR02s44086377
EuBR02s44092990
EuBR02s44107921
EuBR02s44131335
EuBR02s44228861
EuBR02s44253133
EuBR02s4427383

EuBR02s4427658

EuBR02s44334459
EuBR02s44335708
EuBR02s44357768
EuBR02s44376723
EuBR02s44493473
EuBR02s44537759
EuBR02s44698377
EuBR02s44746812
EuBR02s44754774
EuBR02s44792386
EuBR02s44811513
EuBR02s44874517
EuBR02s45069702

EuBR04s11530837
EuBR04s511558410
EuBR04s11570304
EuBR04s11573354
EuBR04511691242
EuBR04s51171873

EuBR04s511746483
EuBR04s11753214
EuBR04s11774514
EuBR04s511845481
EuBR04s511867916
EuBR0451217999

EuBR04s512180488
EuBR04s12292131
EuBR04s512315967
EuBR04s512888267
EuBR04s1295981

EuBR04s13269140
EuBR04s13709280
EuBR04s13837754
EuBR04s14061658
EuBR04s514404775
EuBR04s51442485

EuBR04s14607596
EuBR04s14750827
EuBR04s514841586
EuBR04s514946089
EuBR04s515109147
EuBR04s515444365
EuBR04s15795560
EuBR04s1581145

EuBR06s18831198
EuBR06s18831684
EuBR06s18951977
EuBR06s18964743
EuBR06s18969354
EuBR06s18981306
EuBR06s19037073
EuBR06s19097466
EuBR06s1914010

EuBR06s1915303

EuBR06s19254549
EuBR06s19259746
EuBR06s19307591
EuBR06s19352356
EuBR06s19432774
EuBR06s1957388

EuBR06s19626461
EuBR06s19635579
EuBR06s19667908
EuBR06s19704330
EuBR06s19714234
EuBR06s19714300
EuBR06s19838573
EuBR06s19895950
EuBR06s19967487
EuBR06s19984009
EuBR06s20008384
EuBR06s20120245
EuBR06s20138139
EuBR06s20179620
EuBR06s20312387

EuBR07s50350933
EuBR07s50361976
EuBR07s50363383
EuBR07s50388404
EuBR07s5040743

EuBR07s5042014

EuBR07s50464613
EuBR07s50542268
EuBR07s50612646
EuBR07s50613647
EuBR07s5066810

EuBR07s50675232
EuBR07s50703490
EuBR07s50703751
EuBR07s50789489
EuBR07s50820257
EuBR07s50848987
EuBR07s50871540
EuBR07s51324629
EuBR07s51332260
EuBR07s51398882
EuBR07s51548495
EuBR07s51591392
EuBR07s51599219
EuBR07s51599267
EuBR07s51658418
EuBR07s51697288
EuBR07s51699763
EuBR07s51843994
EuBR07s52013910
EuBR07s52039369

EuBR09s27013407
EuBR09s27019360
EuBR09s27056062
EuBR09s27068358
EuBR09s27073839
EuBR09s27098341
EuBR09s27140418
EuBR09s27158494
EuBR09s27190165
EuBR09s27345854
EuBR09s27421277
EuBR09s27730975
EuBR09s27824997
EuBR09s27882241
EuBR09s27912385
EuBR09s27913056
EuBR09s27920161
EuBR09s27960377
EuBR09s28067467
EuBR09s28083301
EuBR09s28098525
EuBR09s28170724
EuBR09s28175904
EuBR09s28217435
EuBR09s2829339

EuBR09s28296974
EuBR09s28455306
EuBR09s28459690
EuBR09s2848255

EuBR09s28531149
EuBR09s28557851

EuBR11s32395169
EuBR11s3247930

EuBR11s32591406
EuBR11s32622186
EuBR11s32664064
EuBR11s32664623
EuBR11s32861674
EuBR11s32861704
EuBR11s32866801
EuBR11s32899573
EuBR11s32911438
EuBR11s33173577
EuBR11s33177613
EuBR11s33250926
EuBR11s33273682
EuBR11s33497041
EuBR11s33784146
EuBR11s33912752
EuBR11s34059685
EuBR11s34459769
EuBR11s34544796
EuBR11s34557875
EuBR11s3461186

EuBR11s34616513
EuBR11s3465999

EuBR11s3466419

EuBR11s34687755
EuBR11s34713415
EuBR11s34766228
EuBR11s34813118
EuBR11s34855139
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EuBR02s45098248
EuBR02s45098718
EuBR02s45507040
EuBR02s45537222
EuBR02s45646318
EuBR02s45723379
EuBR02s45960893
EuBR02s46032633
EuBR02546042204
EuBR02s46051487
EuBR02546209244
EuBR02s4623385

EuBR02s46293349
EuBR02s46696467
EuBR02s46699664
EuBR02s46827884
EuBR02s546954271
EuBR02s47016579
EuBR02s47052677
EuBR02s47052961
EuBR02s47094957
EuBR02s47129007
EuBR02s47170805
EuBR02s47177718
EuBR02s47216360
EuBR02s47235597
EuBR02s47379502
EuBR02s47398557
EuBR02s47427090
EuBR02s4743538

EuBR02s47463203

EuBR04s15838607
EuBR04s15873754
EuBR04s15874019
EuBR04s16049786
EuBR04s16081051
EuBR04s16093924
EuBR04s16106238
EuBR04s516166771
EuBR04s516227464
EuBR04s16323381
EuBR04516329322
EuBR04s16337804
EuBR04s16339516
EuBR04516436178
EuBR04s16512794
EuBR04516601947
EuBR04s16691579
EuBR04s16765662
EuBR04s17176702
EuBR04s17279795
EuBR04s17292748
EuBR04s17324506
EuBR04s517324763
EuBR04s17503270
EuBR04s17503546
EuBR04s17599678
EuBR04s517602726
EuBR04s17804774
EuBR04s517829837
EuBR04s1793105

EuBR04s51796913

EuBR06s20357736
EuBR06s20365659
EuBR06s20367337
EuBR06s52045612

EuBR06s20496940
EuBR06s20534810
EuBR06s20620078
EuBR06s20620430
EuBR06s20687146
EuBR06s20731179
EuBR06s20752749
EuBR06s20784621
EuBR06s20790808
EuBR06s20807566
EuBR06s20825837
EuBR06s20865957
EuBR06s2104989

EuBR06s21064084
EuBR06s21068131
EuBR06s21159653
EuBR06s21172314
EuBR06s21187670
EuBR06s21267210
EuBR06s521474042
EuBR06s21493635
EuBR06s21597830
EuBR06521662707
EuBR06s21684490
EuBR06s21698009
EuBR06s21698213
EuBR06s21700805

EuBR07s5206195
EuBR07s52084766
EuBR07s52084944
EuBR07s52136547
EuBR07s55216289
EuBR07s5218751
EuBR07s52227858
EuBR07s52282879
EuBR07s52315395
EuBR07s52349789
EuBR07s5548739
EuBR07s5624311
EuBR07s568449
EuBR07s5685660
EuBR07s5756675
EuBR07s598430
EuBR07s6047117
EuBR07s6061040
EuBR07s6093327
EuBR07s615935
EuBR07s6159523
EuBR07s6317967
EuBR07s6320742
EuBR07s6336964
EuBR07s6380395
EuBR07s645846
EuBR07s6649609
EuBR07s6653142
EuBR07s6821081
EuBR07s6897574
EuBR07s6965873

EuBR09s28673715
EuBR09s28681208
EuBR09s28743852
EuBR09s28812211
EuBR09s28903221
EuBR09s28915889
EuBR09s28953427
EuBR09s29050199
EuBR09s29100503
EuBR09s29329876
EuBR09s29571943
EuBR09s29674981
EuBR09s29722557
EuBR09s29799363
EuBR09s29864455
EuBR09s29901535
EuBR09s29915749
EuBR09s29917182
EuBR09s29938872
EuBR09s30298976
EuBR09s30351015
EuBR09s30367500
EuBR09s30418957
EuBR09s30421736
EuBR09s30439633
EuBR09s30551094
EuBR09s30601106
EuBR09s30633651
EuBR09s30656066
EuBR09s30675958
EuBR09s30795582

EuBR11s34912382
EuBR11s34989027
EuBR11s35035085
EuBR11s3504322

EuBR11s35108726
EuBR11s35202708
EuBR11s35228805
EuBR11s35231288
EuBR11s35286735
EuBR11s35328093
EuBR11s35331721
EuBR11s35416699
EuBR11s35442966
EuBR11s35465630
EuBR11s35505188
EuBR11s35529359
EuBR11s35597813
EuBR11s35667952
EuBR11s35762554
EuBR11s36012632
EuBR11s36069831
EuBR11s36097358
EuBR11s36097851
EuBR11s36172863
EuBR11s36275775
EuBR11s36280150
EuBR11s36281658
EuBR11s36360099
EuBR11s36459906
EuBR11s36540810
EuBR11s36634983
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EuBR02s47623402
EuBR02s47667584
EuBR02s47782782
EuBR02s47858416
EuBR02s47908537
EuBR02s48001176
EuBR02s48005224
EuBR02s4803143

EuBR02s48046602
EuBR02s48048632
EuBR02s48052437
EuBR02s48052749
EuBR02s48133093
EuBR02s48161303
EuBR02s48312199
EuBR02s48392090
EuBR02s48451461
EuBR02s48563463
EuBR02s48566248
EuBR02s48586113
EuBR02s548652617
EuBR02s48800252
EuBR02s4885394

EuBR02s4897601

EuBR02s4899228

EuBR02549262302
EuBR02s49309062
EuBR02s49316178
EuBR02s49358973
EuBR02s49365955
EuBR02s49403137

EuBR04s17972700
EuBR04s18031300
EuBR04518229682
EuBR04s18376320
EuBR0451842358
EuBR04s518465
EuBR04s18599806
EuBR04s18603816
EuBR04s18750093
EuBR04s518751579
EuBR04s18777803
EuBR04s18869616
EuBR04s518911103
EuBR04s518921543
EuBR04s18938478
EuBR04s18941869
EuBR04s519135202
EuBR04s19203198
EuBR04s519247281
EuBR04s19304516
EuBR04s519371954
EuBR04519386722
EuBR04s519412321
EuBR04s51970713
EuBR04s19708485
EuBR04s19708516
EuBR04s19977786
EuBR04s520217516
EuBR04s520442099
EuBR04520445192
EuBR04s20544933

EuBR06s21857171
EuBR06s21872434
EuBR06s2228041

EuBR06s22420614
EuBR06s22427002
EuBR06s22459316
EuBR06s22494016
EuBR06s22671047
EuBR06s22854657
EuBR06s2288622

EuBR06s22972747
EuBR06s22991621
EuBR06s23019511
EuBR06s23020193
EuBR06s23066996
EuBR06s23118746
EuBR06s23139145
EuBR06s23185363
EuBR06s23199856
EuBR06s23228895
EuBR06s23411215
EuBR06s23419385
EuBR06s23487567
EuBR06s23506400
EuBR06s23518814
EuBR06s23568262
EuBR06s23573083
EuBR06s23839855
EuBR06s2385019

EuBR06s24035841
EuBR06s24183315

EuBR0757024839
EuBR07s7033802
EuBR07s57045264
EuBR07s57318781
EuBR07s5732325
EuBR07s5736511
EuBR07s57375238
EuBRO07s737721
EuBRO07s7770953
EuBR07s57853341
EuBR07s57856149
EuBR07s7863560
EuBR07s7966375
EuBR07s57967779
EuBR07s8090176
EuBR07s814361
EuBR07s8415805
EuBR07s8439402
EuBR07s8900430
EuBR07s8955943
EuBR07s9663718
EuBR075966394
EuBR07s9723994
EuBR075984272
EuBR07s9924188
EuBR08s10004285
EuBR08s10055368
EuBR08s10077189
EuBR08s10086707
EuBR08s10101468
EuBR08s510187440

EuBR09s30845361
EuBR09s30941066
EuBR09s31072185
EuBR09s31085148
EuBR09s31296607
EuBR09s31430795
EuBR09s3157722

EuBR09s31583893
EuBR09s31801974
EuBR09s31931212
EuBR09s31933985
EuBR09s31958216
EuBR09s32001182
EuBR09s32123837
EuBR09s32673839
EuBR09s3283487

EuBR09s33218057
EuBR09s33353396
EuBR09s33354512
EuBR09s33377897
EuBR09s33432674
EuBR09s33433691
EuBR09s33438014
EuBR09s33484461
EuBR09s33524209
EuBR09s33565296
EuBR09s33608589
EuBR09s33665134
EuBR09s3366795

EuBR09s33700209
EuBR09s33720390

EuBR11s36635148
EuBR11s36662914
EuBR11s36673338
EuBR11s36732833
EuBR11s36860768
EuBR11s36861611
EuBR11s36975516
EuBR11s37013633
EuBR11s37099051
EuBR11s3718157

EuBR11s37339515
EuBR11s37457260
EuBR11s37548970
EuBR11s37551252
EuBR11s37559150
EuBR11s37592620
EuBR11s37657624
EuBR11s37686513
EuBR11s37838398
EuBR11s37895836
EuBR11s37900483
EuBR11s37971021
EuBR11s37998689
EuBR11s38003991
EuBR11s38041045
EuBR11s38094585
EuBR11s38103267
EuBR11s38105172
EuBR11s38113353
EuBR11s38133840
EuBR11s38136358
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EuBR02s49436551
EuBR02s49521522
EuBR02s49574797
EuBR02s49898747
EuBR02s49953158
EuBR02s50101989
EuBR02s50117733
EuBR02s50148375
EuBR02s50204401
EuBR02s5021624

EuBR02s5027510

EuBR02s50442262
EuBR02s50609737
EuBR02s50740563
EuBR02s50804509
EuBR02s50902223
EuBR02s50930313
EuBR02s50960584
EuBR02s5104212

EuBR02s51051185
EuBR02s51098670
EuBR02s51219203
EuBR02s51282366
EuBR02s51301840
EuBR02s5140602

EuBR02s51503876
EuBR02s51678105
EuBR02s5168088

EuBR02s51697600
EuBR02s5206402

EuBR02s52130327

EuBR04s20574294
EuBR04s20600624
EuBR04s2064963
EuBR04s20780973
EuBR04s20873503
EuBR04521031340
EuBR04s521146005
EuBR04s21235898
EuBR04s21427834
EuBR04s521501002
EuBR04s521764743
EuBR04s521891511
EuBR04522067145
EuBR04s522181480
EuBR04s522201249
EuBR04s22253142
EuBR04s522281682
EuBR04s522399041
EuBR04s5225616
EuBR04s22710856
EuBR04s22753763
EuBR04s22816400
EuBR04s52293597
EuBR04s22954289
EuBR04s23394093
EuBR04s23579685
EuBR04s23593503
EuBR04s523657712
EuBR04s23743671
EuBR04s23773384
EuBR04s23967056

EuBR06s24260124
EuBR06s24324478
EuBR06s24532601
EuBR06s24534461
EuBR06s24541475
EuBR06s24731075
EuBR06s24749106
EuBR06s24864554
EuBR06s24928300
EuBR06524982344
EuBR06s25044915
EuBR06s25174640
EuBR06s25503274
EuBR06s25577359
EuBR06s25745303
EuBR06526456484
EuBR06s26482561
EuBR06526513464
EuBR06s26566068
EuBR06s26605132
EuBR06s26616175
EuBR06526626164
EuBR0652662992

EuBR06s26681256
EuBR06526699092
EuBR06526812464
EuBR06s26860156
EuBR06s26940891
EuBR06s26953441
EuBR06s27228700
EuBR06s27321186

EuBR08s10253699
EuBR08s10258708
EuBR08s10332604
EuBR08s10418551
EuBR08510420642
EuBR08s1073236

EuBR08s1075483

EuBR08s10961091
EuBR08s11034613
EuBR08s51103728

EuBR08s51105072

EuBR08s11085930
EuBR08s11092360
EuBR08s511276262
EuBR08s1127757

EuBR08s511387911
EuBR08s1138949

EuBR08s511442755
EuBR08s11489190
EuBR08s511517249
EuBR08s11556769
EuBR08s1160632

EuBR08s11685859
EuBR08s11711825
EuBR08s11819430
EuBR08s1187995

EuBR08s511894776
EuBR08s511927691
EuBR08s12093256
EuBR08s12198707
EuBR08s1226156

EuBR09s33722017
EuBR09s33821120
EuBR09s33838902
EuBR09s33859429
EuBR09s33860105
EuBR09s33860449
EuBR09s33866329
EuBR09s33878638
EuBR09s33883608
EuBR09s33990594
EuBR09s34047100
EuBR09s34114181
EuBR09s34248084
EuBR09s34408486
EuBR09s34429437
EuBR09s34466869
EuBR09s34467388
EuBR09s3452868

EuBR09s34684538
EuBR09s34695236
EuBR09s34695669
EuBR09s34786787
EuBR09s34794529
EuBR09s34885101
EuBR09s34917143
EuBR09s34972827
EuBR09s35042511
EuBR09s35042805
EuBR09s35056238
EuBR09s35065160
EuBR09s35204160

EuBR11s38162512
EuBR11s38188080
EuBR11s38282781
EuBR11s38299481
EuBR11s38413436
EuBR11s38576419
EuBR11s38682910
EuBR11s38693373
EuBR11s38874383
EuBR11s38897757
EuBR11s38902047
EuBR11s39024278
EuBR11s39048498
EuBR11s39543645
EuBR11539624033
EuBR11s39666461
EuBR11s39690599
EuBR11s39702181
EuBR11s39738252
EuBR11s39759795
EuBR11s39827608
EuBR11s39951878
EuBR11s39962361
EuBR11s40058858
EuBR11s40095457
EuBR11s40167365
EuBR11s40192371
EuBR11s40378952
EuBR11s40379552
EuBR11s40436094
EuBR11s40448686
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EuBR02s52130369
EuBR02s52192525
EuBR02s52329863
EuBR02s52339411
EuBR02s52435011
EuBR02s52486221
EuBR02s52507403
EuBR02s52519626
EuBR02s52549365
EuBR02s52598926
EuBR02s52669509
EuBR02s52677691
EuBR02s52897296
EuBR02s53047963
EuBR02s53137203
EuBR02s53140886
EuBR02s53190247
EuBR02s53382320
EuBR02s53424037
EuBR02s54025131
EuBR02s54189474
EuBR02s54197362
EuBR02s54240285
EuBR02s54337705
EuBR02s5478274

EuBR02s54935017
EuBR02s54980643
EuBR02s55028399
EuBR02s55241574
EuBR02s55281596
EuBR02s55285549

EuBR04s24057838
EuBR04s24139314
EuBR04s24166638
EuBR04s524222609
EuBR04524251293
EuBR04524268485
EuBR04s524307725
EuBR04s524362721
EuBR04s24364350
EuBR0452439027

EuBR04524392205
EuBR04s524393441
EuBR04524468179
EuBR04s25017733
EuBR04s25212084
EuBR04s25429386
EuBR04s25457654
EuBR04s525462794
EuBR04s25466815
EuBR04s25697050
EuBR04s25771929
EuBR04s26268653
EuBR04s26669052
EuBR04s26712084
EuBR04s26909599
EuBR04s27020070
EuBR04s52724932

EuBR04s527291469
EuBR04s27457423
EuBR04s27710516
EuBR04s27718355

EuBR06s27322197
EuBR06s27324261
EuBR06s27326709
EuBR06s27380462
EuBR06s27428736
EuBR06s27450148
EuBR06s27588057
EuBR06s27751437
EuBR06s27794058
EuBR06s27818160
EuBR06s27862283
EuBR06s27903663
EuBR06s28042353
EuBR06s28046697
EuBR06s28077355
EuBR06s28166577
EuBR06s28170286
EuBR06s28171052
EuBR06s28205612
EuBR06s2825400

EuBR06s28338850
EuBR06s28367540
EuBR06s28562859
EuBR06s28773899
EuBR06s28781885
EuBR06s28804162
EuBR06s28811474
EuBR06s28815044
EuBR06s28888337
EuBR06s28960496
EuBR06s29302088

EuBR08s12266320
EuBR08s12363790
EuBR08s12380448
EuBR08s12405062
EuBR08s12593039
EuBR08s12654137
EuBR08s12716946
EuBR08s12721383
EuBR08s12726373
EuBR08s12798976
EuBR08s12842706
EuBR08s13282842
EuBR08s13452816
EuBR08s13463759
EuBR08s13621176
EuBR08s13805448
EuBR08s13959307
EuBR08s13961358
EuBR08s13993883
EuBR08s1403929

EuBR08s14258709
EuBR08s14280437
EuBR08s14331944
EuBR08s14364844
EuBR08s14366916
EuBR08s14384609
EuBR08s1449756

EuBR08s14554058
EuBR08s14554138
EuBR08s14556604
EuBR08s14633717

EuBR09s35205611
EuBR09s35209016
EuBR09s35677052
EuBR09s35685214
EuBR09s35766840
EuBR09s35777395
EuBR09s35816858
EuBR09s35851746
EuBR09s35921296
EuBR09s36110809
EuBR09s36111479
EuBR09s36131842
EuBR09s36298491
EuBR09s36320349
EuBR09s3645278
EuBR09s36532649
EuBR09s36700856
EuBR09s36764325
EuBR09s3676555
EuBR09s3680444
EuBR09s37024999
EuBR09s37089936
EuBR09s37118409
EuBR09s37133470
EuBR09s37144530
EuBR09s37148006
EuBR09s37148758
EuBR09s37172821
EuBR09s37201874
EuBR09s37258744
EuBR09s373923

EuBR11s40502600
EuBR11s40510354
EuBR11s40511397
EuBR11s40564299
EuBR11s4056671

EuBR11s40632993
EuBR11s40718491
EuBR11s40762203
EuBR11s40809262
EuBR11s40979104
EuBR11s41095303
EuBR11s41143252
EuBR11s41176213
EuBR11s41305932
EuBR11s41422383
EuBR11s41475768
EuBR11s41571300
EuBR11s41575907
EuBR11s41590024
EuBR11s41590142
EuBR11s41615010
EuBR11s41648642
EuBR11s41665140
EuBR11s41683069
EuBR11s41696106
EuBR11s41874516
EuBR11s41900197
EuBR11s42025230
EuBR11s42151748
EuBR11s42219691
EuBR11s42243086
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EuBR02s55352086
EuBR02s55356145
EuBR02s5546992

EuBR02s55474630
EuBR02s55529353
EuBR02s55531148
EuBR02s55544993
EuBR02s55591948
EuBR02s55675232
EuBR02s55703304
EuBR02s55704641
EuBR02s55912700
EuBR02s56066708
EuBR02s56079782
EuBR02s56176778
EuBR02s56267208
EuBR02s56404652
EuBR02s56553899
EuBR02s56584458
EuBR02s56646275
EuBR02s56721917
EuBR02s56762963
EuBR02s56894491
EuBR02s56895022
EuBR02s56909852
EuBR02s56993565
EuBR02s57003992
EuBR02s57034310
EuBR02s57074711
EuBR02s57075419
EuBR02s57085851

EuBR04s280510
EuBR04s2837173
EuBR04s28566809
EuBR04s28567446
EuBR04s28601908
EuBRO4s2877477
EuBR04s29106370
EuBR04s529129495
EuBR04s29291674
EuBR04s29449459
EuBR04s29701723
EuBR04s29722211
EuBR04s29729395
EuBR04s29770859
EuBR04s29827241
EuBR04s29974554
EuBR04s30136073
EuBR04s30148469
EuBR04s30204571
EuBR04s30291922
EuBR04s30426910
EuBR04s3043093
EuBR04s3043889
EuBR04s30445894
EuBR04s304619
EuBR04s30852632
EuBR04s30873114
EuBR04s30939916
EuBR04s30968695
EuBR04s31088994
EuBR04s31367763

EuBR06s29310887
EuBR06s29312576
EuBR06s2947896

EuBR06529482644
EuBR06s2952763

EuBR06s29615714
EuBR06s29633537
EuBR06529866850
EuBR06s29938823
EuBR06s29947106
EuBR06s29953151
EuBR06s30000639
EuBR06s30021281
EuBR06s30032258
EuBR06s30112558
EuBR06s30116023
EuBR06s30213037
EuBR06s30360345
EuBR06s30381302
EuBR06s30381457
EuBR06s30382126
EuBR06s30585143
EuBR06s30585531
EuBR06s30604596
EuBR06s30616258
EuBR06s30616576
EuBR06s3066538

EuBR06s30760618
EuBR06s30785680
EuBR06s30817494
EuBR06s3096600

EuBR08s14838904
EuBR08s14952510
EuBR08s15004514
EuBR08s15010615
EuBR08s15010666
EuBR08s15033253
EuBR08s15039114
EuBR08s15294427
EuBR08s15311748
EuBR08s15372409
EuBR08s15374618
EuBR08s15405537
EuBR08s15406106
EuBR08s15475572
EuBR08s15536495
EuBR08s15578580
EuBR08s15589116
EuBR08s15645158
EuBR08s15730733
EuBR08s15737084
EuBR08s15965506
EuBR08s15966525
EuBR08s1598030

EuBR08s15995711
EuBR08s16206707
EuBR08s16246748
EuBR08s16248462
EuBR08s16299428
EuBR08s16314032
EuBR08s1638490

EuBR08s16435796

EuBR09s3741531

EuBR09s37422167
EuBR09s37464164
EuBR09s37469798
EuBR09s37472490
EuBR09s37498954
EuBR09s37512868
EuBR09s37512909
EuBR09s37542522
EuBR09s37593550
EuBR09s37628101
EuBR09s37878668
EuBR09s37923185
EuBR09s37971037
EuBR09s37990363
EuBR09s38044693
EuBR09s38064109
EuBR09s3807024

EuBR09s38081377
EuBR09s3811896

EuBR09s3812174

EuBR09s38151960
EuBR09s38191588
EuBR09s38230858
EuBR09s38282582
EuBR09s38303476
EuBR09s38307860
EuBR09s38309033
EuBR09s38347248
EuBR09s38348631
EuBR09s38401530

EuBR11s42277595
EuBR11s42282046
EuBR11s42290269
EuBR11s42319474
EuBR11s42320641
EuBR11s42356317
EuBR11s42401819
EuBR11s42410392
EuBR11s42466795
EuBR11s42557639
EuBR11s42557900
EuBR11s42616704
EuBR11s42693306
EuBR11s42694725
EuBR11s42699619
EuBR11s4271465

EuBR11s4277162

EuBR11s42816625
EuBR11s42827272
EuBR11s43032228
EuBR11s43092429
EuBR11s43094164
EuBR11s43121974
EuBR11s43209231
EuBR11s43339537
EuBR11s43487808
EuBR11s43665699
EuBR11s43711146
EuBR11s43794890
EuBR11s43852894
EuBR11s43978011

172



EuBR02s57094962
EuBR02s57114667
EuBR02s57166233
EuBR02s57275343
EuBR02s57283577
EuBR02s57383587
EuBR02s57436760
EuBR02s57439205
EuBR02s57555848
EuBR02s57574175
EuBR02s57708560
EuBR02s57708756
EuBR02s57780125
EuBR02s57856889
EuBR02s58146321
EuBR02s58208500
EuBR02s58358637
EuBR02s58378250
EuBR02s58382702
EuBR02s58420173
EuBR02s58422794
EuBR02s58434365
EuBR02s58517063
EuBR02s5854391

EuBR02s58549583
EuBR02s58557301
EuBR02s58611143
EuBR02s58618185
EuBR02s58666517
EuBR02s58675880
EuBR02s58685550

EuBR04s31369602
EuBR04s31371179
EuBR04s31479023
EuBR04s31511372
EuBR04s31631869
EuBR04s31705352
EuBR04s31755116
EuBR04s31789637
EuBR04s31887972
EuBR04s31938535
EuBR04s32038867
EuBR04s32082670
EuBR04s532247096
EuBR04s32328691
EuBR04s32365514
EuBR04s32366585
EuBR04s32413164
EuBR04s32413447
EuBR04s32480890
EuBR04s32494937
EuBR04s32525795
EuBR04s32603911
EuBR04s32630038
EuBR04s32659809
EuBR04s32773792
EuBR04s32775108
EuBR04s32859055
EuBR04s33019134
EuBR04s33061587
EuBR04s33243812
EuBR04s33250950

EuBR06s31099551
EuBR06s31191767
EuBR06s31304662
EuBR06s31447654
EuBR06s31701930
EuBR06s31723759
EuBR06s31867635
EuBR06s3189320

EuBR06s31908688
EuBR06s31970473
EuBR06s31977503
EuBR06s32080418
EuBR06s32164574
EuBR06s32190036
EuBR06s32337410
EuBR06s32337849
EuBR06s32453420
EuBR06s32488403
EuBR06s32490459
EuBR06s32502344
EuBR06s32537341
EuBR06s32568039
EuBR06s3258457

EuBR06s3259238

EuBR06s32609734
EuBR06s33000595
EuBR06s33325142
EuBR06s3333387

EuBR06s33389431
EuBR06s3354187

EuBR06s3360802

EuBR08s16458539
EuBR08s16505107
EuBR08s16509841
EuBR08s16526403
EuBR08s16543476
EuBR08s16583245
EuBR08s16771330
EuBR08s16867382
EuBR08s16874020
EuBR08s16915643
EuBR08s17377526
EuBR08s1750051

EuBR08s17563677
EuBR08s17629217
EuBR08s17656233
EuBR08s17803583
EuBR08s17803719
EuBR08s17896773
EuBR08s17919800
EuBR08s17920197
EuBR08s17920810
EuBR08s17936465
EuBR08s18030427
EuBR08s18065031
EuBR08s1810304

EuBR08s18112284
EuBR08s18240735
EuBR08s18240780
EuBR08s18382319
EuBR08s18540903
EuBR08s18556318

EuBR09s38445505
EuBR09s38465107
EuBR09s38482329
EuBR09s38500282
EuBR09s3858407
EuBR09s38630770
EuBR09s38663419
EuBR09s38664000
EuBR09s38690268
EuBR09s38691644
EuBR09s38739543
EuBR09s38759404
EuBR09s38837907
EuBR09s38850421
EuBR09s38876885
EuBR09s38937184
EuBR09s38941666
EuBR09s38941733
EuBR09s3930139
EuBR09s3998136
EuBR09s4027918
EuBR09s4251161
EuBR09s4251822
EuBR09s4308696
EuBR09s4372813
EuBR09s4449897
EuBR09s4530149
EuBR09s4530565
EuBR09s4584619
EuBR09s4630988
EuBR09s4716669

EuBR11s44025463
EuBR11s44030402
EuBR11s44032024
EuBR11s4408249

EuBR11s44212532
EuBR11s44230592
EuBR11s44238911
EuBR11s44378738
EuBR11s44381922
EuBR11s44395707
EuBR11s44443079
EuBR11s44478238
EuBR11s44565442
EuBR11s44590365
EuBR11s44635585
EuBR11s44648557
EuBR11s44679188
EuBR11s44751932
EuBR11s44757680
EuBR11s44892700
EuBR11s44895544
EuBR11s44941390
EuBR11s44941582
EuBR11s44958928
EuBR11s44982677
EuBR11s45037684
EuBR11s45101808
EuBR11s45320552
EuBR11s4550013

EuBR11s4622029

EuBR11s4625228
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EuBR02s58749840
EuBR02s58775897
EuBR02s58793820
EuBR02s58805131
EuBR02s58899707
EuBR02s58908373
EuBR02s58909565
EuBR02s58970707
EuBR02s58975638
EuBR02s58984263
EuBR02s58989891
EuBR02s59124579
EuBR02s59133755
EuBR02s59176441
EuBR02s59206527
EuBR02s5921588

EuBR02s5929372

EuBR02s59378378
EuBR02559423426
EuBR02s59459339
EuBR02s59500261
EuBR02559511494
EuBR02s59532437
EuBR02s59574003
EuBR02s5957423

EuBR02s59579105
EuBR02s59592599
EuBR02s59790660
EuBR02s59792065
EuBR02s59866181
EuBR02s59889577

EuBR04s33290813
EuBR04s33341129
EuBR04s33343783
EuBR04s3334833

EuBR04s3360635

EuBR04s33687887
EuBR04s33735712
EuBR04s33736020
EuBR04s33740210
EuBR04s33760097
EuBR04s33760932
EuBR04s33790106
EuBR04s33805562
EuBR04s3388096

EuBR04s3396498

EuBR04s34023782
EuBR04s34076969
EuBR04s34097186
EuBR04s34191927
EuBR04s34223713
EuBR04s534242262
EuBR04s34272765
EuBR04s34272910
EuBR04s34329670
EuBR04s34402916
EuBR04s34776040
EuBR04s3478636

EuBR04s534852220
EuBR04s34853579
EuBR04s3491369

EuBR04s34950130

EuBR06s3361051

EuBR06s33658431
EuBR06s33985069
EuBR06s34017544
EuBR06s34086015
EuBR06s34089946
EuBR06s34130417
EuBR06s3417736

EuBR06s34297650
EuBR06s34328105
EuBR06s34329069
EuBR06s34330996
EuBR06s34335717
EuBR06s34337159
EuBR06s34344038
EuBR06s34366464
EuBR06s34391544
EuBR06s34419070
EuBR06s34419997
EuBR06s34430101
EuBR06s34442284
EuBR06s34603899
EuBR06s34621497
EuBR06s3484667

EuBR06s34967605
EuBR06s34990141
EuBR06s35081194
EuBR06s35081298
EuBR06s35280021
EuBR06s35316646
EuBR06s35414501

EuBR08s18563113
EuBR08s1875362

EuBR08s1875459

EuBR08s18850415
EuBR08s18869225
EuBR08s18914498
EuBR08s18964905
EuBR08s1896533

EuBR08s18974522
EuBR08s19000598
EuBR08s1901393

EuBR08s19033205
EuBR08s19062168
EuBR08s19142692
EuBR08s1914347

EuBR08s19182224
EuBR08s19214986
EuBR08s19216782
EuBR08s19240221
EuBR08s19241556
EuBR08s19285949
EuBR08s19646460
EuBR08s19663467
EuBR08s1981412

EuBR08s19931009
EuBR08s19983790
EuBR08s19983841
EuBR08s20091640
EuBR08s20286142
EuBR08s20334619
EuBR08s20619968

EuBR09s5112108
EuBR09s5126619
EuBR09s5129149
EuBR09s5363665
EuBR09s5452176
EuBR09s5506944
EuBR09s5507316
EuBR09s5508090
EuBR09s5584760
EuBR09s5627033
EuBR09s568868

EuBR09s5774152
EuBR09s579901

EuBR09s5824681
EuBR09s5881264
EuBR09s5906918
EuBR09s5968713
EuBR09s5986957
EuBR09s5993027
EuBR09s5993906
EuBR09s6101442
EuBR09s6175947
EuBR09s6278876
EuBR09s6312734
EuBR09s6335121
EuBR09s6447824
EuBR09s6475201
EuBR09s6489181
EuBR09s6490599
EuBR09s681580

EuBR09s6883295

EuBR11s4665060
EuBR11s4694055
EuBR11s476972

EuBR11s4883693
EuBR11s4883968
EuBR11s4943972
EuBR11s5156739
EuBR11s5162179
EuBR11s5177903
EuBR11s5226071
EuBR11s5250025
EuBR11s5412362
EuBR11s5454760
EuBR11s565837

EuBR11s5935540
EuBR11s6100446
EuBR11s6205074
EuBR11s6220099
EuBR11s6223077
EuBR11s6309772
EuBR11s6320066
EuBR11s6401217
EuBR11s6619935
EuBR11s6878893
EuBR11s7117634
EuBR11s7335370
EuBR11s7360161
EuBR11s7388924
EuBR11s7480382
EuBR11s7613357
EuBR11s809677
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EuBR02s59963264
EuBR02s60007088
EuBR02s60034629
EuBR02s60060511
EuBR02s60060584
EuBR02s60183244
EuBR02s60185190
EuBR02s60189639
EuBR02s60258461
EuBR02s60259054
EuBR02s60259662
EuBR02s60281993
EuBR02s60297261
EuBR02s60300766
EuBR02s60394638
EuBR02s60634045
EuBR02s60659289
EuBR02s60749295
EuBR02s60780180
EuBR02s60793188
EuBR02s60818543
EuBR02s61042902
EuBR02s61080675

EuBR04s35016103
EuBR04s35093558
EuBR04s35108869
EuBR04s35184263
EuBR04s35210560
EuBR04s35270352
EuBR04s35280020
EuBR04s35323328
EuBR04s35343793
EuBR04s35345179
EuBR04s35460604
EuBR04s35461389
EuBR04s3546467

EuBR04s35477321
EuBR04s35496631
EuBR04s35508706
EuBR04s35629932
EuBR04s35661270
EuBR04s35779604
EuBR04s35791350
EuBR04s35866208
EuBR04s36137663
EuBR04s36160246

EuBR06s35440810
EuBR06s354762

EuBR06s35506018
EuBR06s35608599
EuBR06s35697586
EuBR06s35797326
EuBR06s35889657
EuBR06s35918349
EuBR06s35918649
EuBR06s36240581
EuBR06s36284379
EuBR06s36316965
EuBR06s36369365
EuBR06s36392484
EuBR06s36512818
EuBR06s36515786
EuBR06s36583865
EuBR06s36695315
EuBR06s36753514
EuBR06s36855623
EuBR06s36947811
EuBR06s37003694
EuBR06s37111633

EuBR08s20620527
EuBR08s20641748
EuBR08s20675501
EuBR08s20676352
EuBR08s2074501

EuBR08s20863465
EuBR08s20947006
EuBR08s21056985
EuBR08s21176482
EuBR08s21257875
EuBR08s21425889
EuBR08s22039681
EuBR08s2215858

EuBR08s2220518

EuBR08s22295742
EuBR08s22325157
EuBR08s22766283
EuBR08s23101092
EuBR08s23446535
EuBR08s23814456
EuBR08s2384582

EuBR08s23893846
EuBR08s23925612

EuBR09s6885716
EuBR09s6916568
EuBR09s7122890
EuBR09s7145053
EuBR09s7309370
EuBR09s7423891
EuBR09s7811476
EuBR09s7813752
EuBR09s7915150
EuBR09s8327304
EuBR09s8428280
EuBR09s8467904
EuBR09s8710445
EuBR09s8787566
EuBR09s8832414
EuBR09s9050450
EuBR09s913923
EuBR09s9359639
EuBR09s9832496
EuBR09s9935161
EuBR09s9957255
EuBR10s10026581
EuBR10s10073737

EuBR11s8170212
EuBR11s8238189
EuBR11s8354859
EuBR11s8419070
EuBR11s8426281
EuBR11s8467387
EuBR11s8470988
EuBR11s8496105
EuBR11s8532179
EuBR11s8623667
EuBR11s876162

EuBR11s8846181
EuBR11s8874740
EuBR11s9070718
EuBR11s9099576
EuBR11s9102786
EuBR11s9152078
EuBR11s9247371
EuBR11s9297280
EuBR11s9775416
EuBR11s985936

EuBR11s9967138
EuBR11s9968013
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